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ABSTRACT 

Agro-biodiversity in the desert oases of Baja California, Mexico is a product of isolation 

and integration through time and across the various spaces of the peninsula. The oases 

hold heirloom perennial crop species first introduced by Jesuit missionaries (1697-1768) 

and represent geographies of historical dissemination. I selected fifteen Jesuit mission 

oases and surveyed the oasis gardens for species richness and abundance. To understand 

the cultural, political and economic forces that create these patterns of persistence within 

the oases, I conducted interviews on farming system practices, geographical remoteness, 

market integration, land tenure, tourism, protected area status and cultural practices. In 

all, I surveyed 241 gardens and documented eighty-nine total perennial crop species. 

Historical records in 1774 describe twenty-one perennial crop species in cultivation after 

the Jesuit expulsion. I calculated species-area relationships and rank-abundance for total 

perennial and mission crop species in each oasis and inventory comparisons for those 

oases with quantitative historical data to analyze retention of historic mission species. A 

high persistence of mission species indicates that oases serve as agro-biodiversity refugia, 

or protected source areas for agricultural species. These mission-oases act as a network of 

interconnected sites that are also isolated from one another and the Mexican mainland by 

the rugged environment, limited transportation infrastructure, and by sea. Within the 

network, these fifteen oases span a range of small and hours distant from the nearest 

resource center, to fully urbanized with international ports and airports. I describe how 

phases and processes of isolation and connectivity shape and transform the agro-

biodiversity profiles in this archipelago of peninsula oases.
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INTRODUCTION 

Agricultural oases in desert landscapes are products of both isolation and 

connectivity. As mesic islands surrounded by desert and by sea, oases on Mexico’s Baja 

California Peninsula support active farming communities with diverse farming practices 

and agricultural heritage crops. These oases are not just bounded agricultural islands; 

they have unique characteristics simply as ecological oases, and being located in a desert 

on a peninsula compounds this isolation. Oases are almost by definition ecosystems 

located far from other comparable habitat suitable for mesic species and sedentary human 

communities. Though semi-autonomous by nature, they depend upon their relation with 

other nearby and distant sites of human activity. In many desert cultures with extensive 

trade networks, such as the ancient silk roads and spice trade routes spanning Eurasia, the 

Middle East and North Africa, oases are nodes of cultural interaction and sites of 

regeneration and exchange, dependent on processes of integration. 

This apparent paradox has become critical in my understanding and 

characterization of oasis biocultural diversity as a reflection of these opposing forces. I 

participated in a collaborative investigation into the historical and contemporary 

dynamics of the species composition, farming systems, and farming communities of the 

Baja California oases (Nabhan et. al 2010; Cariño et al. forthcoming). Our initial 

characterization of biocultural patterns in oases has necessitated asking broader questions 

about the role of the matrix, physical and social within which these oases exist, and how 

oases as both isolated and connected landscapes mediate and inform biocultural 

development and transformation. My research examines the different profiles of agro-
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biodiversity in the Baja California oases and demonstrates how the spatial realization of 

this diversity can be explained through the relative isolation and integration of the oases. 

I advance the fields of biogeography and cultural and political ecology by assessing how 

an oasis is both an ecosystem and biocultural landscape, and the ways in which 

biogeographical theories and models can explain human-managed systems, and theories 

drawn from cultural and political ecology explain patterns found in agricultural oasis 

ecosystems and inform biogeographical processes. 

The oases of Baja California harbor farming systems with crops first introduced 

by Jesuit missionaries during their political, economic and ecclesiastical dominance from 

1697-1768. Few other locations in the world have such records of the earliest agricultural 

transformations occurring with contact between hunter gathers and agricultural societies. 

Using these original ethnohistorical documents as a benchmark, our team has attempted 

to measure the rates and directions of change within the oases of the peninsula. 

The crop repertoire within each oasis embodies geographies of agricultural and 

cultural dissemination from around the world; many of the figs, pomegranates, and dates 

came from the Middle East and North Africa, carried to Spain with the Moors, and across 

the Atlantic to the ports of Veracruz during the colonial period (Nabhan 2012). Mango 

species arrived directly with sailing ships from the Philippines. Citrus species from China 

and India and taro from the Pacific islands followed the silk roads, spice routes and 

frankincense trails across land and sea from Asia to Africa and Europe. Some arrived 

with Manila galleons across the Pacific. Traditional agro-ecological knowledge of water 
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management, farming and food preparation usually traveled with them, but were at times 

left behind and had to be newly invented or improvised. 

 The Jesuit missionaries responsible for these earliest agricultural introductions to 

the peninsula were not necessarily “Spanish”; they came from monasteries and 

seminaries across Europe and the Americas. Indigenous, mestizo, and immigrant people 

that managed the oases after the expulsion of the Jesuits also tested multiple perspectives, 

practices and management “scripts” in the oasis agricultural systems. The oasis agro-

ecosystems of Baja California are a locally adapted mix of these geographically distinct 

areas and perspectives. 

The agricultural diversity persistent within the peninsula’s oases over three 

centuries since the first crop introductions is a product of both international connectivity 

and relative inaccessibility: These oases are isolated by expanses of desert and upland 

thornscrub landscapes and by the Pacific Ocean and Gulf of California. On the peninsula, 

rugged terrain, aridity, and isolation have fostered oasis communities with self-sufficient 

practices, traditional ecological knowledges and a unique “oasis” culture and identity 

(Cariño 1996). Agricultural development in these environments has led to resilient, 

specialized systems of water, soil, crop and livestock management a suite of agricultural 

crop species adapted to the region. Agricultural practices in these oases have been tied 

regional and national demand, with oasis products transported by burro, mule train, 

wagon and ship to other communities on the peninsula, across the Gulf of California to 

the mainland, and to other continents. The trans-peninsular highway, constructed between 

1973 and 1980, increasing connectivity between some of the oases and allowing 
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transformations that occurred earlier in mainland North America to sweep the peninsula. 

The oases are changing rapidly with urbanism, industry, commercial agricultural 

practices, tourism, or abandonment depending on their position in relation to these 

connectivity networks.  

 While the oases share a suite of original crop species, social histories, and 

ecological as well as socioeconomic and cultural characteristics, they differ in size, 

location, physical characteristics, population, cultural integrity, family continuity, internal 

governance, economic activities, market integration, distance to urban centers, land 

tenure, and tourism development. Through collaborative research, I investigate the 

cultural, political, economic, and spatial challenges to agro-biodiversity conservation and 

the physical and social role of the Baja California oases in these processes. 

 To fully advance our collaborative’s investigation of the agro-biodiversity and its 

human-environment matrix and potential for in-situ conservation in the oases of Baja 

California, I developed three primary research questions: 

 

 1.) What agro-biodiversity (both total agro-biodiversity and Mission-era crop 

introductions) and farming systems exist in Baja California oases? 

2.) Which factors most influence in the loss or retention of these agricultural species and 

farming systems; specifically, what is the relationship of geographical remoteness, 

market integration, land tenure, tourism, and protected-area status to this diversity? 

3.) Which practices and perceptions are instrumental in the persistence of traditional 

farming systems and heritage crops in Baja California oases? 
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 My research objectives are to further describe the agro-biodiversity currently 

existing in Baja California oases and determine factors supporting and disrupting patterns 

of agro-biodiversity through time. Using historical records, agro-biodiversity inventories 

and indices, farming system descriptions, oral histories, and interviews, I characterize and 

create an intensive description, typology, and matrix of the oases. I investigate the degree 

to which oases serve as loci of in situ, or crop conservation in place, facilitating the 

persistence of heritage crop species as well as farming systems and knowledges in arid 

landscapes (Altieri and Merrick 1987; Nabhan 2007). Utilizing biological models such as 

species-area curves and rank-abundance calculations, I assess the applicability and 

limitations of drawing from the biological sciences to explain biocultural processes. At 

this stage I consider other explanations that may be derived from resilience theory, 

cultural ecology, and political economy (Holling 1973; Netting 1993; Robbins 2004). On 

the basis of these other factors, I refine a model of the archipelago of oases as a series of 

connected refugia to conserve agro-biodiversity on the Baja California Peninsula first 

proposed by our team in 2010 (Nabhan et al. 2010). And finally, I begin to articulate a 

theory and practice of oases as products of isolation and connectivity, in continual 

transformation through the tensions and resolutions of both autonomy and integration 

with their landscape matrix. 
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THEORETICAL FRAMEWORK 

Oasis systems are fundamentally shaped through the opposing forces of isolation 

and connectivity over time, and oasis agro-biodiversity reflects these processes. Agro-

biodiversity is the diversity of agro-ecosystems, species of crops and farm animals, 

interactive wild species, and the myriad of associated traditional ecological knowledges, 

technologies, and farming and foodways practices (Brookfield and Stocking 1999; 

Nabhan 2008). Oasis agro-biodiversity is an integration of human habitation and natural 

environments, with geomorphology, hydrology, climate, native and introduced flora and 

fauna, and practices of land and water management, crop composition and farming 

techniques, spatial and architectural design of the agro-ecosystems, food harvesting and 

processing techniques, and the cultural beliefs and traditional ecological knowledges that 

inform these practices. Natural and human factors of isolation and integration work on 

oasis systems and influence the way in which agro-ecosystem processes manifest and 

persist in space and time. 

 

Oases as Ecological Systems 

 The classical, ecological definition of an oasis is an ecosystem where ground 

water emerges in an arid environment and creates a permanent or ephemeral mesic 

habitat (Mayhew and Penny 1992; Stevens and Meretsky 2008). Oases may be fed by one 

or many springs, depending on the hydrology, geology and geomorphology of the 

location. Groundwater often takes complex and tortuous paths through the subsurface 

material before reaching the surface, which affects the quantity, temperature and 
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chemistry of the water. According to Kraemer and Springer (2008), geologies most 

closely associated with desert springs include fault lines, folds, vertical layering of 

aquifers and low permeability layers or regions that restrict and redirect water flow. 

 Desert aquifers are systems that store and transport water with temporal processes 

that range from days to millennia. They can be unconfined as the water table, or confined, 

producing pressurized water in artesian springs. Precipitation or surface flow infiltration 

enters aquifer systems through small to laterally extensive recharge areas, and travels 

through these subterranean systems until it merges again in springs, seeps, rivers, lakes, 

or oceans. The types of springs common to deserts are depression springs, which form 

when the water table reaches the surface in a depression, or when rock of low 

permeability underlies rock of higher permeability, forcing water to flow along the 

contact until it emerges in a canyon or along a hill slope (Kraemer and Springer 2008). 

Where the spring emerges, the physical environment of an oasis can facilitate 

aquatic, wetland and terrestrial species assemblages (Stevens and Meretsky 2008). It has 

long been hypothesized that like islands, oases may serve as refugia of wild biodiversity 

in regions in transition from mesic to arid ecosystems, and as isolated environments that 

facilitate development of endemic species (Arriaga and Rodríguez 1997; Spence 2008). 

They may also serve as critical stopovers for migratory species moving between 

temperate and tropical regions. As noted above, they may serve as both sink and source 

populations, depending on the size and location in relation to more contiguous 

ecosystems, and concentrate life by providing water, food and shelter in extreme and 

often hostile environments. These points, whether small springs or large water courses, 
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represent a small fraction of the landscape but hold disproportionate biodiversity and 

focus biotic activity (Minkley and Unmack 2000). Many species of terrestrial and aquatic 

organisms are found in higher concentrations within, or at the perimeter of oases, or 

depend on the water sources for some part of their survival needs or life cycles (Arriaga 

and Rodríguez 1997). Springs are considered keystone ecosystems with roles in the 

environment greater than the area might indicate, and determine the ability of many 

native and migratory species to persist in the community (Perla and Stevens 2008). 

In oasis systems, species composition relates to topography, distance from other 

similar ecosystems and size of riparian area, as well as timing of species arrival, length of 

stay, genetic or demographic characteristics of the individuals that do arrive, and 

environmental, demographic, and genetic stochasticity that occur after their arrival 

(MacArthur and Wilson 1967; Barnes et al. 1990). Biogeographic processes of isolated 

oases can be compared to oceanic islands, but most islands are populated from organisms 

dispersing from elsewhere, whereas biotas of desert springs or oases are often remnants, 

supplemented by new arrivals. Oases serve as paleorefugia or neorefugia enriched with 

species with long-distance dispersal mechanisms; they can also serve as corridors for 

dispersal of birds and mammals, and as locations of unique fugitive species guilds 

(Spence 2008). Organisms that are restricted to one or few oases may undergo processes 

of speciation, leading to endemic species with different thermal or physiochemical 

tolerances or preferences (Unmack and Minkley 2008). Systems of oases can also serve 

as metapopulations, or interconnected sets of sink and source populations that with 

periodic communication can maintain species over long time spans. These processes 
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highlight the tension between isolation and connection that characterize immigration, 

colonization, and extinction within oases and networks of interconnected oases. 

 

Oases as Biocultural Systems 

As sources of otherwise scarce water in arid environments, oases have been 

centers of both transhumant and sedentary cultures. Etymologically, the word “oasis” is 

derived from Egypt and the Coptic wahe or ouahe meaning “dwelling place,” from ouih, 

“dwell,” later used in Latin and Greek to mean specific oases in the Libyan Desert 

(Metcalf 1999; Peyron (1835) in Skeat 1911). The ancient historical roots of this word 

indicate the importance of oases from the beginning of human settlement and expansion 

across North Africa, the Middle East, and Central Asia and characterize these landscapes 

as human landscapes, places to inhabit. 

Oases have served over millennia as the intersections of cultural development and 

trans-continental and inter-continental trade routes. As nodes in desert environments, 

these were sites of knowledge and material exchanges, which facilitated the development 

of complex social and agro-ecological systems. Hunter-gatherers and nomadic 

pastoralists in arid regions utilized these locations for water, plant and animal resources. 

These oases were also the places where humans first settled in semi-permanent to 

permanent camps and diverted water for agriculture (Stevens and Meretsky 2008). Social 

development in Old World oases supported sedentary, hierarchical, agricultural societies 

and nomadic pastoralists, depending on the nature of the oasis and environments 

(Hourani 1991). These cultural practices ranged from settled communities with firm 
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control over land and water resources, to those who cultivated during some seasons and 

practiced nomadic pastoralism during others, to the purely nomadic. Ibn Khaldun (Ibn 

Khaldun and Rosenthal 1958), writing in the 14th century, was one of the first to describe 

the characteristics, practices, and differences among the nomadic and sedentary cultures. 

He illustrates how certain cultural characteristics in nomadic and sedentary cultures 

predisposed and led people to urban development, warfare and methods of tribal and state 

governance. While Ibn Kaldhun did not specifically address the role of oases in desert 

cultures, several authors have identified the influence of arid-environment water 

management practices and water governance in the development of societies and physical 

urban and landscape structure (Wittfogel 1957; Bonine 1979; Mabry 1996). Though he 

also does not specifically address oases, Salamé (1987) writes of how the physical 

isolation from overland routes and naval bases and inhospitable environment of the Saudi 

Arabian peninsula facilitated the development of the Saudi-Wahhabi state. The spatial 

and temporal dynamics of isolation and connectivity within and among desert tribes and 

societies led to the development of diverse systems of resource possession and exchange, 

water and land management, settlement and migratory patterns, governance, traditions, 

and beliefs. 

Political or religious expansion and human migration and trade networks among 

agricultural oases have served as the dispersal mechanisms for the agricultural practices, 

land and water management techniques and cultivated species from these fertile centers 

in desert environments (Nabhan 2012). Crops such as pomegranates, olives, dates, citrus, 

and figs and their associated planting, pruning, harvesting and processing strategies 
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followed the expansion of Islam, Judaism, and later the expansion of Christians to other 

continents (Popenoe 1973; Crosby 1972; Dunmire 2004). Technologies of water 

extraction, diversion and transport such as the noria, a shallow well, qanat, a horizontal, 

subsurface canal, and acequia, an open water transport canal, were also implemented in 

continents far from their origin (Trillo-San Jose 2003). The species, technologies and 

knowledges traded and transported among the oases were incorporated into local farming 

systems and cultural practices, adopted, utilized, managed, and transformed by local 

peoples. They were adopted into existing social, political, agricultural and ecological 

matrixes, producing complex assemblages. 

Authors have described and documented the ecological and social transformation 

of the New World during and after the colonial period through introduced species, land 

management practices and ideologies (Crosby 1972; Cronon 1983; Merchant 1989; 

Carney 2001). Through this research I show that the “Columbian exchange” and 

“colonial imperialism” have a particular spatiality. The transformation and integration of 

New World environments and peoples into the colonial project was always partial, and 

occurred differentially through time and across space. Aguirre (1979) describes the 

processes of domination in Mexico through political control, subjugation, social distance, 

and unequal treatment and how these generated a response of resistance within native 

communities. He identifies “regions of refuge” in areas where the environment or 

indigenous social structure were particularly hostile. 

I do not advocate oases as regions of refuge—these were the first locations 

utilized by the Jesuits as sites of reduction and evangelization. The Jesuits focused their 
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efforts and energies in the oasis sites because of the available water and arable land 

needed to support the newly sedentary populations of their converts. These were the sites 

that could support the new host of plant and animal species they used to support their 

mission objectives and the subjugation of the indigenous populations, and as such were 

focused contact zones rather than being marginalized from the project. The specific 

geographies of these oasis-mission sites, however enables me to describe the process and 

spatiality of ecological transformation in more detail. Each oasis has a particular location 

on the peninsula and relation with the larger landscape matrix. While the Jesuits 

established missions in several peninsula oases and introduced their suite of species, they 

had differential success in the long-term ecological transformation of the oasis 

ecosystems. Critical factors included the physical quantity of water and arable land, and 

the degree of isolation, by distance or the hostility of the landscape, from their base in 

Loreto. The physical geography of the oases (topography, climate, geomorphology) and 

their position with respect to colonial expansion largely determined the degree of 

isolation from and integration into the imperial project. Processes of inclusion into and 

autonomy from colonial development generated specific ecological, agricultural and 

biocultural diversity profiles within the oases. 

I document these spatial transformations in the oases through an analysis of 

isolation and connectivity. Those oases that were too isolated and difficult to access, 

maintain and expand were abandoned during or soon after the Jesuit expulsion. The oasis 

of Santa Maria, described in this research, is an example of extreme isolation preventing 

the oasis from being successfully enrolled in the colonial project. The oasis supports no 
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agricultural species or human inhabitants today. On the other extreme are the oases that 

were so easy to access that new people, plants and animals overwhelmed the native 

populations, leading to a thorough ecological invasion. These oases now support large 

cities and serve as urban centers for tourists and peninsula residents and national and 

international hubs of commerce. During the Jesuit times, these were the oases that had 

direct sea access and could be most easily supported by ship from the Mexican mainland. 

In between the two extremes lie most of the peninsula’s oases: They are close enough to 

have been engaged with the Mexican mainland, yet removed enough to have retained 

some degree of autonomy. Through agro-biodiversity surveys and a historical analysis, I 

demonstrate how the spatial position and interrelation of these oases determine the 

diversity profile. 

 The global integration of the seemingly isolated landscapes continues to inform 

and produce the agricultural diversity represented within each oasis. Oasis agricultural 

communities are subject to the push and pull of political, economic, cultural, and 

environmental processes that work on farmers at local to transnational scales (Whatmore 

1993; Featherstone 2003). Agro-social development occurs unevenly through the forces 

of state policies and markets, and indigenous or peasant agriculture in regions on the 

margins of society has survived in many areas as a product of historical and structural 

forces (Aguirre 1979). Agricultural production, market integration and the spatial 

realization of land use in the oases does not take place in a neutral context, but is 

manifested by space-time configurations of human innovation, domination, 

accommodation, and resistance (Zimmerer 1991). Market forces and spheres of 
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production and consumption occur within a network of social, economic, and power 

relations (Marsden 1989), and the landscape, through ownership, occupation, and change, 

provides a locus through which to understand how these relations vary over time and 

space. Macro- to micro-economies, land tenure, political regimes, social movements and 

institutions, and evolution and persistence of discourses and practices operate in a series 

of interrelated forces that work on and are manipulated, contested, and managed by oasis 

farming communities. I address through studying the political economy of the oases as it 

relates to isolation and connectivity and the agro-biodiversity represented with the 

peninsula’s oases. 

 Cultural practices, rituals, symbology, and identities developed on the peninsula 

and within the oases also influence the retention of heritage species and the particular 

agro-biodiversity profiles within the oases. The missionaries of Baja California first 

introduced the grapes and the date palms to many of their early missions for religious 

significance—to have wine for communion, palm fronds for Palm Sunday, and bread to 

feed their converts (Popenoe 1973; This, Lacombe, and Thomas 2006; Crosby 1994). 

Certain plant species are emblematic in oasis cultures—the date palm, which can only 

grow in hot, arid environments where water is at or close to the surface, figures 

prominently in the food and belief systems of oasis peoples as well as being a major 

religious icon for Islamic, Christian, and Jewish peoples far from oasis habitats. The 

cultural landscape is created and transformed by human symbolic action, and represents 

realized patterns of power (Tuan 1974; Rowntree and Conkey 1980; Cosgrove 1998). 

These cultural practices play a role in the way individuals and communities create an 
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identity, perceive land or space, and act in their everyday lives; the experience, memories 

and images of place are incorporated into the values that inform action and social 

organization (Abufarha 2008; Berque 2009). The oasis is an assemblage of historical 

practices, memories and physical species that demands a stewardship and active 

interaction (Latour 2005). These cultural identities and practices evolve through time 

across space by the same forces of isolation and autonomy—Oasis communities in Baja 

California have developed a unique “southern (baja)californian oasis culture” that blends 

indigenous and Mexican practices and landscape perceptions and includes specific 

traditions of crop cultivation and food preparation (Cariño et al. 1995). 

 

Oases as Sites of In-Situ Conservation 

  Studies in agricultural oases in Egypt, Oman and Baja California show that oases, 

harboring complex species assemblages, provide unique sites for formal and in-formal in-

situ crop and traditional knowledge conservation (Geubauer et al. 2007; Nabhan 2007; 

Nabhan et al. 2010). In-situ conservation maintains agricultural species within the 

biocultural systems in which they evolved and, especially applicable to oases agro-

ecosystems, allows for continuing adaptation processes (Altieri and Merrick 1987; 

Nabhan 2007). In-situ conservation is an imperative consideration for long-term 

preservation of crop genetic resources. Traditional oasis agricultural systems support 

complex agro-ecosystems with higher levels of native biodiversity than surrounding 

environments or small house-hold gardens (Nabhan et al. 1982; Pimentel et al. 1992; 

Thrupp 2000), and the agricultural diversity and traditional knowledge that exists in these 
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active systems are resources for the future of humanity and natural systems (Hammer and 

Teklu 2008). These “islands” of agricultural diversity exist in broader landscapes where 

agriculture cannot be practiced, urban development has consumed agricultural 

production, or the systems have changed to large-scale crop monocultures. Oases, or 

other isolated pockets in the geographies of historical dispersal, however might only hold 

small representations of genetic diversity for each species, bottlenecked as many 

populations are through fragmentation, vicariance, or long-distance dispersal 

mechanisms. Associated farming and food processing knowledges and practices are 

equally fragmented and vulnerable to disappearance. I show that because of the spatial 

distribution of oases in arid landscapes and their differential inclusion into and exclusion 

from local to global human exchange systems, it is critical to consider networks of oases 

or archipelagos as agro-biodiversity refugia. Interconnected agro-ecological habitats 

might be the only way to effectively conserve agricultural diversity in the context of a 

quickly transforming world. 

 

Oasis Agro-biodiversity Research Hypotheses 

 In this research, I attempt to identify the agro-biodiversity; characterize the 

environmental, political, economic and cultural forces that work and produce this 

diversity within the Baja California oases; and show how they are a reflection of 

processes of isolation and integration. My specific hypotheses, before beginning the 

investigation included: 1.) Baja California oases should harbor high agro-biodiversity 

with both Mission-era and modern crop introductions; 2.) Patch- or island-like 
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agricultural oasis environments should show characteristics of an interconnected 

archipelago with shared perennial crop species and farming techniques; 3.) Most of the 

surviving crop resources in these oases should be salt-tolerant and heat-tolerant 

perennials that can withstand dry periods and hurricanes; 4.) Oasis size and heterogeneity 

should positively influence retention and accumulation of diversity; 5.) The more 

geographically and culturally isolated the oasis, the higher retention of Mission-era 

introductions, or proximity to the trans-peninsular highway or paved roads connected to 

urban areas should positively affect new crop introductions and negatively affect 

retention of Mission-era species; 6.) Oases with higher market integration should see a 

positive flow of new cultivars and negative retention of Mission-era species; 7.) Oases 

with clear land-ownership, both communal and private, should have higher diversity than 

those in conflict; 8.) Tourist development should initially reduce or depress the retention 

of Mission-era diversity, but may later foster re-diversification of introductions for niche 

markets catering to foreigners; 9.) The cumulative set of different land protection 

designations should positively affect biodiversity retention, or at least not reduce it unless 

tourism swamps agricultural income at select sites; 10.) Oases in which cultural food 

traditions are still practiced should be positively correlated with retention of Mission-era 

species; 11.) Farming and food preparation practices and knowledge will be held 

differentially by age and gender in oasis communities; and 12.) Mechanisms of cultural 

exchange within and among oases will serve as a form of risk aversion and facilitate the 

persistence of heritage species and foodways knowledges and practices. 
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GEOGRAPHICAL-HISTORICAL FRAMEWORK 

 The particular geographies and histories of the Baja California oases demonstrate 

the dual forces of isolation and integration that work on these environments. The local, 

regional, national and international matrices within which these oases are situated are just 

as critical to understand as the oases themselves: What are these oases are isolated from 

and connected to? I show that the physical environment of the oases on the peninsula is a 

product of their connection to global tectonic, climatic and biogeographic processes as 

well as the physical isolation of the peninsula and of the oases. The unique environmental 

characteristics created through the interplay of these factors support particular kinds of 

agricultural crop species and farming technologies as well as living and resource 

management strategies. The human history of the peninsula reveals similar opposing 

qualities: isolation fostered unique peninsular indigenous cultures, and rendered them 

especially vulnerable to the diseases introduced by the missionaries. Distance and 

inhospitable environments made the peninsula difficult if not almost impossible for the 

Spanish to conquer and colonize. The “island” nature of the peninsula enabled the Jesuits, 

once they established a presence to maintain a high degree of autonomy from the crown. 

And yet, the peninsula was still drawn into global economies and territorial expansion; 

the indigenous peoples decimated and displaced, and the fertile landscapes of the 

peninsula settled and integrated into the import-export systems of the nation and the 

world. The Jesuits and those who followed enjoyed and exercised independence, but 

could not survive without a lifeline to the mainland. While describing the “matrix” in 

which these oases exist could be an endless endeavor, I have tried to select physical 
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environmental and historical details that best demonstrate the dynamic movement 

between autonomy and integration and those most pertinent to the unique culture, 

agriculture, and agro-biodiversity of the oases. 

 

Physical Geography of the Baja California Peninsula Oases 

 The oases under consideration are sites of mesic habitat along the length of the 

Baja California Peninsula. A peninsula, as a projection of land almost surrounded by 

water, has unique characteristics because of its differential relation to continents and 

oceans. The land bridge enables flora, fauna and people to immigrate to and emigrate 

from the peninsula. Patterns and distribution of species diversity on peninsulas depend on 

the physical form and location, and biotic processes of migration, colonization, evolution, 

and extinction (Taylor and Regal 1978). New spores and seeds arrive from across the 

water on sea currents, or with the flight of birds. Migrating birds reach islands and 

peninsulas, but how many and how often, and what species depends on the geographic 

location of the island in relation to wind and water currents, how close it lies to a 

continent, how large, how dry or vegetated, how young; and the type of parent material, 

whether volcanic or parted from the continent. These factors also determine which 

species survive, or for how long. A peninsula has more coastline to land area than its 

continent; its ecosystems include tidal and inter-tidal zones. Water moderates temperature 

fluctuations and increases humidity. A peninsula lies at the mercy of its seas, vulnerable 

to immediate impacts of cyclones and tsunamis, as well as lower frequency climate and 

sea level changes. 
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 The Baja California Peninsula of Mexico, a singular biogeographic region, forms 

a long splinter along the western coast of the North American continent. As the second 

longest and most geographical isolated peninsula in the world (Grismer and McGuire 

1993), the peninsula angles in a NW-SE direction with a span of 1,300 kilometers 

(between 22° N across the Tropic of Cancer to 33° N latitude), and varies in width from 

30 to 240 kilometers (109° to 117° West longitude) (Davis 2006). The peninsula and its 

gulf islands have a combined area of 145,000 km2 (Garcillán, González, and Ezcurra 

2010). Peninsular ecology transitions from northern temperate regions, through extensive 

intermediate deserts, to dry tropical forests of the southern cape. The biotically diverse 

Gulf of California and Pacific Ocean isolate the peninsula, two contrasting marine 

environments that influence the climate, geomorphology and biota of the peninsula. 

 The gulf reaches up a tectonic spreading center between the Pacific and North 

American plates. Around six million years ago, a fault line split into the thin edge of 

continental crust as the two contiguous plates began a process of extension (Riddle et al. 

2000). Water of the Pacific advanced along the fault line as it opened and spread, leading 

to the mutual formation of the peninsula and gulf. The peninsula likely broke off the 

mainland in pieces with trans-peninsular seaways connecting the Pacific and gulf; these 

water links split the peninsula into islands on several different times and crossed in 

different locations. As the islands of the peninsula drifted away from the continent, a 

series of volcanoes eventually welded most together again, leaving only the fragments of 

gulf islands behind. The differential isolation of the islands, and later, the semi-isolation 

of the peninsula led to several vicariance and evolution events and the development of 
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strange, endemic species of plants and animals that still characterize the diverse 

landscape. Other authors suggest that the peninsula broke off as a block of continental 

crust, transported by a set of transform faults in the gulf. They cite the paucity of faulting 

except in the northwest along the active plate boundary and localized faults in the 

extreme south (Davis 2006). 

 The eastern shore of Baja California along the spreading zone of the gulf rises 

abruptly in a rocky, irregular coastline with a series of rugged islands left stranded in the 

sea. The western shore along the Pacific has a gentler gradient with stretches of salt flats, 

lower eroding alluvial hills, and sand beaches. Peninsular topography includes 

mountains, desert plains, and coastal plains of composed of predominantly intrusive and 

extrusive igneous bedrock, followed by sedimentary and metamorphic formations. The 

coastal mountain range of (Alta) California extends along the spine of the peninsula, 

down to 30° latitude, its granite core forming peaks up to 3,095 meters in elevation. The 

mountains’ elevation drops to 3,000 meters farther to the south, with margins of 

metamorphic, volcanic, sedimentary rocks. From latitude 28° to La Paz, a volcanic cap 

covers the underlying granite. In the cape region, the highlands of primarily sedimentary 

formation reach elevations only of 2,100 meters. The different igneous, sedimentary, and 

metamorphic formations as well as unconsolidated sediments that cover almost one 

quarter of the peninsula create different weathering patterns. The more resistant igneous 

rocks produce rugged peaks that stretch almost the length of the peninsula, while eroding 

sedimentary layers form interspersed series of cliffs and slopes more prevalent on the 

margins of the peninsula and in the southern regions. 
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 The large bodies of salt water that almost surround the peninsula influence the 

climate, substrate and biota. The systems of each, and the interaction between the two 

affect the peninsula’s biophysical process. The elongate, narrow peninsula exhibits a 

distinct east-west climatic and biotic transition. The California Current of the North 

Pacific Ocean flows south along coast of the peninsula, and cold upwelling waters drop 

temperatures near the shore (Aschmann 1967). The Pacific often lifts a heavy, roiling fog 

over the low agaves or coastal scrub of the salt flats and westward side of the mountains. 

In stretches, fog-absorbing epiphytes hang from the branches of the shrubs, ocotillo, 

cacti, and boojum trees, giving them a shaggy appearance. Crossing the narrow peninsula 

from west to east, temperatures increase and humidity decreases. The protected eastern 

side has higher average temperatures, and without the moderating body of the Pacific, 

more rapid radiative warming and cooling. The isolated waters of the Gulf of California 

heat quickly in the summer, and the water reaches body temperature, like a blue womb. 

Water evaporates from the steamy gulf and moves northward over the mountains of 

northwestern Mexico and the American Southwest as monsoon rain. The gulf also pulls 

cyclones toward the continent as they come surging north from the equatorial regions, 

and the tips of these storms periodically sweep the southern and south-central regions. 

The two marine systems cradle the thin peninsula between them and render it 

differentially rainless, searing hot, humid or icy. 

 Two of four global desert mechanisms act on the jagged, thin sliver of Baja 

California. The peninsula spans the 30º parallel of the world’s great deserts, including the 

Sahara, Arabian, and Great Australian Deserts; cold descending air of the circulating 
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equatorial Hadley cell warms and expands, holding more water vapor and diminishing 

the chances of precipitation. This particular region of the cell, called the North Pacific 

subtropical high-pressure cell fluctuates above the peninsula throughout year. The 

mountainous backbone along the length of the peninsula creates a topographic 

rainshadow desert; ascending air cools and as it lifts over the rugged spine, vapor 

condenses and falls on the peaks, leaving the eastern flanks hot and dry. 

Rainfall, though erratic, generally favors the highest peaks at the northern and southern 

ends of the peninsula and shifts from dominant winter rains in the north, with a dry 

central region, to summer rains in the south. The north of the peninsula receives winter 

rains as the Pacific Anticyclone moves down into the region and cyclonic storms hit the 

west coast. The peninsular region between 27°-30° N can experience drought winter and 

summer, and periodically passes a year or more without rain. 

 The central desert regions and the northeastern rainshadow desert are the driest 

areas of the Baja California Peninsula. Southward, differential diurnal heating of land 

surfaces at different elevations causes convection showers on the southern end of the 

peninsula, up to 27° N. In the south of the peninsula, the climate is unpredictable and 

dramatic, with intense summer heat, extreme droughts, and periodically, the farthest 

northern reaches of tropical cyclones. In late summer and fall, cyclones move up the west 

coast of Mexico, and those that hit the peninsula bring torrential rains and violent winds, 

flooding the steep canyons, recharging water tables, and without mercy consuming and 

destroying houses, retaining walls, bridges, highways, and scouring entire reaches of 
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mesic vegetation. In the southern third of the peninsula, residents mark the beginning and 

end of the year by whether they survived the hurricane season. 

 Hydrologically, the mountainous spine divides pluvial flows between the two 

marine bodies of the gulf and the Pacific, with a few isolated, internal basins. Mountain 

peaks catch the storms as they pass. Most precipitation flows as run-off, sheeting across 

the surface and gathering in arroyos that cut directly to the sea. During storms or periods 

of higher precipitation, the deep canyons and wide arroyos may fill with floodwaters or 

ephemeral streams, however, no permanent rivers on the peninsula reach the either 

marine system. Some rainwater catches in temporary reservoirs; stone bowls called 

tinajas where animals come to drink. A small percentage filters into the soil and 

recharges aquifers; the peninsula has sixteen different aquifers with a combined area of 

3,666 square kilometers (Cariño and Monteforte 2008). Where aquifer and bedrock 

conditions coincide, water reaches the surface in the form of springs and seeps, often 

located in the deep canyons of the peninsula. 

 Biogeographic maps show the peninsula as a mosaic of ecosystems and biomes, 

and within this matrix, patches of isolated, surprising biotic communities emerge. 

Mountainous backbone lifts into pines and oaks in the north of Baja California and 

extends along the length of the peninsula, dropping through chaparral, coastal sage and 

scrub, to the strange forests of succulents and low, arid plains in the central deserts, and 

tropical vegetation and deciduous forests of the southern tip (Peinado et al. 1995; 

Aschmann 1967). The flora of the peninsula includes 884 genera (twenty endemic), and 

2,958 species, subspecies and varieties. Over 754 endemic plant taxa (species and 



 

 

 
 
  37 

subspecies) have been identified, of which 348 endemics are restricted to the peninsula, 

eighty-three have strict insular distributions, (sixty-six on the Pacific islands of the 

Pacific, seventeen on the islands in the Gulf of California), and 323 occur in both the 

islands and the peninsula (Riemann and Ezcurra 2005).  

 The split of the peninsula from the mainland along the San Andreas Fault and the 

resulting fractured geologic formations created a surprising geography of springs and 

seeps along the length of Baja California. Maya, Coria, and Dominguez (1997) identified 

184 oases in the state of Baja California Sur using aerial photographs—though these 

numbers are probably low, given the inherently difficult nature of detecting ephemeral 

surface water using aerial images. The oases on the peninsula take diverse forms, though 

are usually located in canyons or valleys, elongate, following the physical shape of the 

drainage, with mesic, or riparian vegetation. Some are located high in the mountainous 

regions, and others close to the coast, where tidal fluxes blend the salty and sweet waters. 

The oases are highly subject to hurricanes and extreme hydrological events, which 

reshape local physical environment and biotic communities with quasi-periodic 

frequency. These diverse mesic ecosystems span the peninsula and served as the sites of 

indigenous, colonial and modern human use and settlement. 

 

Indigenous Peoples of the Peninsula 

 The indigenous history of Baja California’s desert oases concerns us for three 

reasons, both related to the dual forces of isolation and connectivity. First, the succession 

of hunter-gathering tribes were presumably the only peoples in the span of human 
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occupation to live sustainably on the peninsula—neither importing nor exporting 

significant quantities of material goods to support their populations for a period of at least 

13,000 years. Every group of inhabitants thereafter (in the last 300 years) has essentially 

failed at this task; the particular ways in which the indigenous peoples accomplished this 

yield insight into future sustainability of human communities and agricultural landscapes 

in Baja California. Secondly, the spiritual and economic conversion of the indigenous 

peoples was the reason for the colonial project that unfolded on the peninsula, and the 

ways in which they succumbed, negotiated and partook in this interaction shaped the 

future of these oases. The peninsular peoples were not pre-disposed to the weapons, 

organized religion, stationary settlement patterns, and diseases of these foreigners and 

would all but disappear within two hundred years, leaving an open, though not blank slate 

for those who followed (Crosby 1994). Lastly, if oasis “culture” is indeed a blend of 

paleotropical, neotropical and local indigenous cosmologies, practices, and landscape 

knowledges, then it is critical to consider what indigenous peoples contributed to this 

hybrid peninsular oasis culture. 

 Many authors have summarized Baja California ethnohistory, though only spotty 

ethnographic information exists on the indigenous peoples of the peninsula. While some 

descendants claim indigenous heritage, few people today live in indigenous communities, 

and most of the dialects and one of the languages have been lost. Archeological 

explorations, linguistics studies, detailed written accounts of Jesuit missionaries and 

ethnographic research provide a window into the lives and cultures of peninsular people, 

but we can only “look through this glass darkly” (Aschmann 1966; Baegert 1979; Del 
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Barco 1980; Laylander and Moore 2006; Rodríguez 2006). People of at least eight 

distinct indigenous nations inhabited the peninsula when the first European ships made 

contact in the 1500s. Groups of Yuman languages lived in the far north of the peninsula, 

comprising about 10,000 of the estimated 40-50,000 peoples on the peninsula around the 

time of the Spanish conquest (Vernon 2002). These included the Kiliwa, Paipai, and 

Kumeyaay who continue to live in the more humid northwest had denser populations and 

more sedentary lifestyles than the hunter-gathering bands in the south, and the Cucupa 

and Quechan of northeastern Baja California who practiced agriculture as well as fishing 

and foraging along the floodplain of the lower Colorado River. 

 The central and southern groups who lived in and utilized the peninsula oases 

interest us here: Indigenous peoples of the remaining Cochimí, Pericú, and Guaycura 

cultures populated the southern two-thirds of the peninsula (Aschmann 1966). The 

Cochimí groups occupied most of the central peninsula and a few islands in the Pacific. 

Guaycura lived in the region from Loreto to La Paz. The Pericú, a small group numbering 

fewer than 3,000 individuals occupied the tip of the cape region in the south and the 

islands just offshore in the gulf. These groups were in general distinct nations, though 

they might have had intermittent contact and cultural exchange with the Seri of Sonora 

and the Midriff Islands who occasionally camped and fished from the peninsula (Bowen 

1976). 

 As a general pattern, people lived in isolated, nomadic bands, each of which 

inhabited a territory and spoke a local dialect of one of the major languages (Baegert 

1979). They lived and traveled in mobile groups of 30-80 individuals, taking advantage 
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of scattered seasonal food and water resources except in the few locations near La Paz, 

Bahia de Concepción, and the Colorado River Delta where coastal resources or 

agriculture allowed larger communities to persist for longer periods (Crosby 1994; 

Laylander 2006). These groups, though widely separated because of resource scarcity, 

periodically traded, celebrated and fought with their immediate neighbors, though most 

evidence suggests they did not have extensive regional networks or communication. 

 They did exhibit mobility as family groups, because of limited water and food 

supplies, though whether they limited these migrations to their territorial boundaries or 

crossed greater regions of the peninsula remains a question (Laylander 2006). Obsidian 

points linked to specific quarry locations on the peninsula traveled tens or hundreds of 

kilometers from their source of origin. Distinct shell types from the gulf have been found 

on the Pacific shores and mollusks of the Pacific located on the gulf shores. These 

suggest that mobility and trading linked cultures and different environments, though the 

exact nature of these relationships is still a mystery. 

Historic and archeological evidence reveals that the Cochimí, Guaycura, and 

Pericú were cultures with similar patterns of material, social, and spiritual practices and 

adaptations to the challenging arid environment. Aschmann (1965) describes these 

peoples as representing some of the oldest and most primitive cultures in the New World, 

preserved through the geographic isolation of the peninsula—while indigenous societies 

across the gulf constructed complex, hierarchical social, political and agricultural 

systems, the particular nature of the peninsula precluded these developments, except for a 

few locations in the Colorado River Delta. The landscape and inter-tribal relations that 
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existed on the peninsula did so precisely because they were the most advantageous and 

adapted to the harsh, arid conditions (Laylander 2006). They carried few material 

possessions and these not elaborate in style or fabrication (Del Barco 1980). People 

within the tribes wore little clothing—they tolerated, rather than modified the variances 

in their environments—and though all share similar habits of dressing, different groups 

vary in the types and style of personal decoration and adornment (Clavijero 2007). The 

dwellings they did use were often temporary shelters of rock or brush, caves, or shallow 

dugouts that provided minimal protection from the elements. Their tools, or material 

technologies through which they interacted with their environment were simple, made 

from resources directly at hand, woven, chipped, or carved from fiber, wood, bone, shell 

and stone (Aschmann 1967). The implements were small and light, suited to the 

peninsular people’s nomadic lives. These patterns of living on the peninsula reflect a way 

of utilizing and negotiating the different variables of climate, vegetation, topography, 

soils, hydrology, vegetation, and fauna as well as each other, as individuals and societies. 

The peoples of these hunting and gathering bands had extensive knowledge of 

peninsular plants and animals they used for food, fiber, decoration, and medicine 

(Rodríguez 2006). These biotic resources formed the basis of their relationship with 

vertical and horizontally distributed habitats of the peninsula. The diet of these peoples 

included all manner of roots, stems, seeds, fruits, grubs, insects, spiders, worms and 

grubs, rodents, bats, snakes; lizards, deer, mountain sheep, antelope, and all types of 

marine animals, fish, and shellfish (Aschmann 1967). They ate these plant and animal 

products raw, dried, roasted or grilled over coals. Seeds of herbs or grasses as well as 
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insects were toasted in baskets, either over a fire, or with live coals tossed in the basket 

(Del Barco 1980). Many small animals or plant foods were thrown into live coals and 

eaten in their entirety (Aschmann 1967). They used animal bladders and intestines as 

water vessels, which they carried with them between encampments, or in times of 

scarcity, obtained moisture from cactus and succulent plants. Many of these resources 

were concentrated in the mesic ecosystems of the oases, fostering intensive practices 

within the oases versus extensive practices in the surrounding desert environments. 

 

New Spain and Early Explorations of Baja California 

 Colonial explorers negotiated Baja California as a remote, rugged, hostile, and 

isolated landmass that eluded conquest for more than one hundred and fifty years. In 

1533, Hernán Cortés sent his first ships toward Baja California (Robertson 1978). Only 

one ship arrived, and upon landfall, small bands of Pericú immediately killed the captain 

and twenty-two of the crew, the rest narrowly escaping on the ship into the gulf waters. 

The Spanish, however were not to be deterred by the hostility of the peninsular peoples. 

Crewmembers had reported seeing pearls worn by Indians, and visions of wealth and 

power spurred further expeditions. 

 Cortés ordered three more ships to be loaded with food, livestock, building 

supplies, and arms and readied five hundred people, including soldiers and families for a 

fortified attempt to settle the peninsula (Engelhardt 1908). They built a small colonial 

settlement to serve as a base for exploration, resource extraction and domination on the 

native peoples. These early colonizers persisted for a only a short while before disease, 
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insufficient water for farming, lack of food, and the hostilities of Pericú and Guaycura 

Indians forced them to return to the mainland (Vernon 2002). Many of the original five 

hundred had perished on the peninsula. 

 The Spanish crown strategically needed a place to land ships just where the 

peninsula lay; during the early period of Spanish colonization, merchant ships sailed from 

Acapulco, Mexico to Manila in the Philippines to trade Mexican silver for exotic Asian 

goods (Engelhardt 1908). After months on the long Pacific voyage, the crews of these 

sailing vessels were desperately short of fresh water and food. In the following century, 

many explorers navigated and charted the coastline and made brief surveys onto the 

peninsula, but the inhospitable landscape, hostile tribes, and pirates lurking in the gulf 

and off Cabo San Lucas deterred all of them until the Jesuits gained a foothold. 

 

The Jesuits: Ad Maiorem Dei Gloriam (For the Greater Glory of God) 

 Jesuit missionaries were the first to successfully colonize Baja California; they 

did this through implementing a new social paradigm, complete with living strategies, 

agricultural species and beliefs. The distances and travel were harsh enough that the 

Spanish crown had little control of the Jesuits, and they used this semi-isolation and 

autonomy to pursue their own mythological dream of an isolated kingdom of God. 

However, they could not fully support their neophytes from the peninsula’s meager 

harvests and had to remain economically connected to resources of the mainland and the 

crown. 
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 The Jesuit Order, relatively young compared to the Orders of the Augustinians, 

Dominicans, and Franciscans reached such power and influence that it would be expelled 

from all of the Spanish colonies and annulled by the Pope a few years later (AGN catalog 

summary, accessed 2011). The church restored the order forty years after the dissolution, 

but the Society of Jesus would not reach the same glory or live again as the legend that 

haunts its former domains. These priests developed colleges across Europe and the 

colonies and educated some of the most famous philosophers of the Enlightenment 

Period. They dedicated their lives in the colonies of the Philippines and New Spain as 

missionaries to educate, evangelize, and civilize for God and the king, though their 

alliance to the former outweighed their vows to the latter. They received extensive 

training in languages, arts, science, architecture, agriculture, astronomy, botany, zoology, 

cartography, and geography as well as theology (Engelhardt 1908; Crosby 1994). They 

performed the roles of teachers, spiritual leaders, construction, farm, and business 

managers, and in some cases, state rulers. They used astute business sense to acquire and 

manage extensive holdings that allowed them to continue their missionizing vision with 

enthusiasm and success (AGN catalog summary, accessed 2011). They marginally 

learned tribal languages and made dictionaries that still remain of many these now extinct 

dialects (Baegert 1979; Del Barco 1980). They established permanent settlements and the 

long lasting missions and agricultural systems. Their meticulous records of economics, 

geographical observations and calculations, and mission processes were the first written 

documents that juxtaposed themselves with the more prevalent orally transmitted history 

of the peninsula’s residents. 
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 In practical terms, they established a rosary of missions along its backbone that 

still are key social and political points in Baja California. They connected these missions 

with the Camino Real, a road with a function similar to the single, trans-peninsular 

highway, connecting isolated oases and settlements and creating the network that 

motivated evolution of the social, economic and political structures (Crosby 1994). Their 

religious framework still haunts and guides the majority of the peninsula’s inhabitants. 

Their churches, built stones quarried by hand and lime, burned, powdered and used as 

mortar, still stand in many of the original mission sites. Immense, long stone walls of dry-

stacked river cobbles separate leveled fields from the path of the arroyos. Original stone 

and mortar canals still carry water from springs in the canyons, along the river benches to 

fields. These canals, made with simple hand levels and labor, sloping one degree every 

meter for several kilometers along the variant topography of the hillsides, function in 

most scenarios more efficiently than canals built with modern technology. The Jesuits 

began the reduction of the indigenous peoples into communities, and opened the way for 

the colonizers that followed them. For the purposes of this inquiry, the Jesuit missionaries 

introduced the European, North African, Arabian, Asian, and American fruit crops, 

vegetables, and grains that comprise the agricultural diversity of the mission oases. Their 

string of missions provides the physical framework of the study sites. 

 In reality, the process of evangelization unfolded with uncertainty, negotiation, 

luck, violence, and coercion. These Jesuit missionaries arrived to areas where cultures 

had existed for thousands of years and began a process of complete psychological, 

spiritual, physical, material, settlement, and occupation changes in the tribes they 
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encountered. They called their strategy reducción—to concentrate indigenous peoples 

tribes to more effectively administer, indoctrinate, convert and teach them practices of 

prayer, domestic habits, agriculture, weaving and food processing, and livestock tending 

(Englehardt 1908). They believed that nomadic lives, or even those of the semi-settled 

indigenous farming pueblos were equivalent to living without laws, without a king, and 

without God, and through the missions, they tried to convince and draw the indigenous 

peoples into civilized, Christian societies. They called the recent converts “neophytes,” 

distinguished from the Hispanic frontiersmen, called gente de razón (Crosby 1994). 

 Indigenous peoples’ response to reduction in the missions varied; some welcomed 

the food, shelter, and later protection and tried to adapt and live peacefully, and others 

resisted efforts to force them to live in missions. The priests established new social 

structures and routines, and they worked to undermine the practices and beliefs systems 

of the indigenous peoples and replace it with their own religious paradigm. Traditionally, 

chiefs and shamans were the powerful centers of the many tribes and bands, but this 

power was lost in the mission way of life, or headmen, shamans and priests vied for 

power and influence among the ravaged peoples. The nomadic peninsular tribes defended 

lifestyles of spatial and cultural mobility and were unevenly drawn into the sedentary, 

agricultural life of the missions. The ecology of the regions, cultural characteristics of the 

peoples, and the distance from the viceregal powers enabled the indigenous tribes to 

move in and out of Spanish domain (Radding 1997). 

 The reduction policies on the peninsula had a more destructive effect on 

indigenous populations than on the mainland (Cariño and Castorena 2007). The missions 
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forced the small, nomadic bands into sedentary, close living arrangements, which 

facilitated the rapid spread of epidemics. Families, bands, and entire tribes succumbed to 

diseases. Ironically, missions became both centers for infection and resource and 

salvation centers. Many peoples came as disease ravaged their families, seeking food, 

shelter, and medicine from the priests. The missions of the peninsula suffered constant 

food shortages, and disease further reduced the people able to cultivate or gather 

sufficient food for the mission inhabitants.  

 In theory, the Jesuits designed each mission to be a self-sufficient economic 

community; the missions included the church and housing for the indigenous peoples and 

soldiers as well as surrounding lands, both arable and upland, to cultivate food and forage 

crops and raise livestock (Crosby 1994). This especially held true in the mainland 

missions. Small annual stipends from the king, and the Jesuits’ astute financial 

management of their holdings provided for the priests, churches, and indigenous 

populations of their many mission institutions. The missions in Baja California drew their 

lifeline from wealthy donors who created foundations for the long-term viability of the 

missions and from continental food and economic resources (Engelhardt 1908). 

 The Jesuit missionaries set about securing Baja California through discovering 

arable lands and water sources, building missions, clearing fields, developing irrigation 

canals and reservoirs, and leveling roads. Sources of fresh water on the peninsula were 

few and far between, most springs or small seeps in narrow arroyos or rugged hillsides 

that were not conducive to irrigated agriculture. However, the missionaries and their 

neophytes set to work establishing the irrigation systems, fields, and gardens that would 
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change the ethnobotanical geography of Baja California. In the few locations where the 

peninsula had both arable land and water, every sort of crop was tried, some crops 

adapted, many did not (Crosby 1994). The padres had to work to harvest and control 

water for the mission populations and the crops. They directed the clearing of land, 

strenuous work that could be ruined with a single flood. The few soldiers that 

accompanied the padres often held responsibility of mission food, supplies, and tools, and 

trained and supervised neophytes in agriculture and herding. The padres, soldiers, and 

their neophytes plowed fields with oxen, cut irrigation canals, and cultivated grains, 

vegetables, and perennial fruits. They raised chickens, goats, cattle, and a few horses and 

mules. The initial orchard crop introductions to these oases were fruit trees and other 

perennial crops derived from Old World oases, and the grains, herbs, flowers, and 

vegetables sourced from Asia, the Middle East, and Africa (Crosby 1972; Dunmire 

2004). They brought with them farming technologies and knowledges, many practiced in 

the countries were they were born and raised before their induction into the Jesuit order. 

 Jesuit missionaries carried a combined Jewish-Islamic-Christian dietary and 

agricultural repertoire that included over two hundred food, fiber, medicine, and dye 

plants cultivated on the Iberian Peninsula at the time of New World colonization 

(Dunmire 2004). Grains were carried on ships as a food and seed supply. Perennial fruit 

trees were stowed on the boats, though few probably made the long journey alive 

(Hardwick 2005). Missionaries planted many by seed, and others, after they had been 

established in mainland mission gardens made it to Baja California as cuttings to be 

planted or later, grafted at the missions. The exact routes traveled by these oasis crops are 
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difficult if not impossible to retrace, but the Jesuits successfully introduced figs, grapes, 

olives, citrus, dates, sugarcane, and many other tropical perennials to mission gardens, 

reconfiguring the peninsular food geographies (De Mora 1774; Baegert 1979; Del Barco 

1980). The padres and their soldiers experimented with many techniques and varieties, 

some proved to be well adapted, and many others failed (Crosby 1994). They planted the 

foods of their European homeland—many foods mentioned in the bible—as symbolic 

and direct means of civilizing their neophyte populations. The padres planted wheat to 

make bread to feed the neophytes and to emphasize the triumph of Christianity over New 

World practices. The relationship however is not so straightforward; Jesuit priests traced 

their origins to regions all across Europe and New Spain; Juan de Ugarte, who was 

instrumental in developing agriculture in the early missions and grew the grapes for the 

first California wine, came from Honduras. He would have had little experience with 

traditional European agricultural and food practices. 

  The missionaries used rudimentary iron plows, pulled by oxen to break the soils 

of the floodplains near the missions (Crosby 1994). After turning the soil, they used a hoe 

to cut evenly spaced irrigation canals across along the contours of the fields. They 

channeled water from the springs through the acequias to the fields, and soaked the 

ground prior to planting. Afterward, while the soil still held some moisture, men worked 

together to sow the seeds of grain. The missionary Miguel Del Barco (1980), stationed 

both at San Jose del Cabo and San Javier described in detail the process of planting: one 

man walked ahead with a digging stick called a coa, making long, shallow holes, 

alternating them along each side of the furrow. Another man followed with the sack or 
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container of wheat seeds, soaked overnight to hasten the germination. He threw four or 

six kernels of wheat into each slash in the ground, or more if the seed was of poor quality, 

and covered the seeds lightly with soil. They irrigated each section of field every seven to 

eight days to keep the seed moist through germination and seedling stages. After a month, 

the wheat would develop small stalks and with luck, water, and favorable weather, 

continue to grow until the seed heads formed and matured. Del Barco describes two 

distinct varieties of wheat, espuinguin, a bearded wheat with a long spike, and candial, a 

lighter bearded wheat with thinner spike, used to make bread. They boiled the kernels of 

both varieties to prepare the common posole, also made with corn, which provided a 

staple food for the neophytes.  

 Agricultural production and the ability of the Jesuits to expand their 

missionization project were hampered by the isolation and harsh environment and climate 

of the peninsula—extreme aridity and long droughts, severe hurricanes, plagues of 

locusts, and the resistance, violence and later almost complete decimation of the 

indigenous peoples. Over the time span of seventy years, the Jesuits struggled to initiate a 

mere eighteen missions along with several smaller chapels, called visitas on the 

peninsula, from the cape region of San José del Cabo to Santa Maria, 966 kilometers to 

the north, several of which were relocated or abandoned because of limited resources and 

dying indigenous populations. Throughout, these missionaries relied on external support, 

including funds from wealthy donors and shipments of food and supplies from across the 

gulf, even while maintaining autonomy from the crown, keeping businessmen and 
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colonists away from the peninsula and working toward their vision of an isolated Marion 

kingdom. 

The end of the Jesuit occupation of the peninsula came on 27th of February 1767, 

Charles III, king of Spain signed the royal decree mandating the arrest and expulsion of 

all Jesuits from Spain and her colonies. Political tensions against the Jesuit power and 

influence in Europe and the Americas stimulated this mandate, though they were at the 

time profoundly popular amongst both Spanish and Creole, upper and lower classes 

(Crosby 1994). The Jesuit province of New Spain included 678 priests at the time of the 

expulsion mandate, and almost two years were necessary for the Jesuits to leave Mexico. 

In Baja California, sixteen fathers gathered at Loreto, the same number of fathers as had 

been buried on the peninsula (Mayo 2002). On February 5, 1768, they boarded the ship 

for departure (Crosby 1994). On the 21st of July, 1773, five years later, the pope 

Clemente XIV issued a solemn decree formally dissolving the Society of Jesus (AGN 

catalog summary, accessed 2011).  

After the Jesuits, the military took over administration of the missions. The 

soldiers were to report directly to their officials and retain a secular authority over the 

missions, even after the arrival of the Franciscan missionaries. The brief occupation and 

rule of the soldiers sent the missions and peoples into a chaotic turmoil. Many of the 

converts died or deserted; the soldiers ruled with corruption; and the missions and fields 

deteriorated (Engelhardt 1908). 

The sects that took over management of the missions following the Jesuit 

expulsion had less success than the Jesuits, limited by the same distance and aridity. 
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Missionaries of the Franciscan order were chosen to replace Jesuits, and they assembled 

at Loreto April 1, 1768. The Franciscans did not last long on the isolated and harsh lands 

of the peninsula; instead they focused their energies to the north and began establishing 

new missions in California Alta (Engelhardt 1908). In 1773, the Order of Preachers, or 

Dominicans was given the assignment of Baja California. They established nine more 

missions in the northern region and retained control of the missions on the peninsula until 

secularization in 1834 (Crosby 1994). 

People inhabiting the peninsula in this time included the gente de razón, or 

soldiers and new frontiersmen from mainland Mexico, the few indigenous peoples still 

alive, and their progeny. The indigenous populations had crashed during the first century 

of foreign occupation: during the Jesuit era (1697-1768), the indigenous peoples on the 

southern two-thirds of the peninsula shrank from 40-50,000 to 7,000 individuals. The 

Dominican era afterward proved equally disastrous; populations in the north suffered a 

75-percent loss between 1780-1836. These mixed Spanish, Creole and indigenous 

peoples would form the base of the ranchero “oasis” culture that lived in the missions 

and isolated ranches as new people flooding in during the following century (Cariño and 

Castorena 2007). These people were a hybrid culture that over generations of isolation on 

the peninsula began to establish a distinct identity and set of practices unique to the oasis 

landscapes. They planted the fields, pressed sugarcane, pruned the olives and grapes, ran 

livestock on the hills and mountains around, and constructed and negotiated the political, 

economic, and social upheavals and evolution that followed. 
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Table 1. Jesuit Mission Names, Dates, and Founding Padres (Crosby 1994) 
Nuestra Señora de Loreto Conchó, 1679-1829, Juan María de Salvatierra 
San Francisco Javier de Biaundó a, 1699-1817, Francisco María Piccolo 
San Juan Bautista de Ligüí (Malibat) b, 1705-1721, Pedro de Ugarte 
Santa Rosa de Mulegé, 1705-1828, Juan Manuel de Basaldúa 
San José de Comondú, 1708-1827, Julián de Mayorga 
La Purísima Concepción de Cadegomo c, 1720-1825, Nicolás Tamaral 
Nuestra Señora de Pilar de la Paz, Airapí d, 1720-1747, Jaime Bravo 
Nuestra Señora de Guadalupe de Huasinapí, 1720-1795, Everardo Helen 
Nuestra Señora de los Dolores Apaté e, 1721-1768, Clemente Guillén 
Santiago el Apóstol Aiñiní, 1724-1795, Ignacio María Nápoli 
Nuestro Señor San Ignacio de Kadakaamán, 1728-1840, Juan Bautista de Luyando 
San José del Cabo Añuití, 1730-1840, Nicolás Tamaral 
Todos Santos f, 1733-1840, Sigismundo Taraval 
Santa Rosa de Las Palmas, 1733-1840, Sigismundo Taraval 
San Luis Gonzaga Chiriyaqui, 1737-1768, Lamberto Hostell 
Santa Gertrudis de Cadacamán, 1751-1822, Jorge Retz 
San Francisco de Borja Adac (San Borja), 1762-1818, Wenceslao Linck 
Santa Maria Cabujakaamung g, 1767-1768, Victoriano Arnés, Juan Diéz 
 
a San Javier moved after founding, but retained original place name 
bAbandoned in 1721, endowment used to fund Los Dolores 
c C: Moved after founding, took on the placename of new site 
d Moved to Todos Santos in 1748 
e Moved after founding, took place name Tañuetía, moved to visita site, La Pasión de Chillá 
f Site of two successive missions, Santa Rosa de las Palmas (1733), Nuestra Señora de Pilar de la Paz 
(1749) which gradually became known as Todos Santos 
g Originally located at Calamajué (1766); moved in 1767 and took new place name. 
 

 

Peninsula Independence and Integration 

 In the development phases following the missionization Baja California, the 

opposing and interdependent forces of isolation and integration continued to determine 

colonial processes on the peninsula: The Jesuits had successfully established a Spanish 

presence on the peninsula and almost completely decimated the indigenous population, 

and in their absence, opened the territory for land and mineral exploitation, settlement 

and further development. This land of intrigue and hostility would neither be completely 
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autonomous, nor able to be fully incorporated into Spanish political control. Instead, 

political and economic processes on the mainland would inform the development of the 

peninsula, but with differential, peninsular temporal and spatial manifestations. The 

particular histories of the oases are difficult to isolate—in most cases they are mentioned 

as specific towns or areas of settlement and production, differentially connected to other 

oasis communities and by sea to the mainland. Varying degrees of geographical 

remoteness caused the oases to be unevenly drawn into national and peninsular processes. 

 Even before the expulsion of the Jesuits, the transition of Spanish royalty to the 

Bourbon ruler Carlos III began one of the most effective series of reforms and economic 

policies that were to reach across the oceans to all Spanish domains (Engelhardt 1908; 

Crosby 1994). The crown, in the interest of hegemony and the royal treasury developed 

strategies to extract more taxes from the colonies, and began to implement a 

secularization and privatization of land and resources to stimulate economic growth. 

Their strategies included a change in political leadership and a decentralization of 

authority to stimulate commerce, production and trade. Carlos III appointed José de 

Gálvez as Visitador General of New Spain to design and direct the modernization and 

political and economic transformation of New Spain. He developed the Plan para la 

Comandancia General de las Provincias Internas with the intent to review and reform 

the administration of the haciendas and fiscal situation of the colony (Urbano 1859). 

 Visitador General José de Gálvez arrived to the peninsula in July 5, 1768 five 

months after the Jesuits had departed. He came with four objectives: To install the 

Franciscans in the mission, set up a civil government, promote colonization and 
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economic development, and establish Spanish enclaves at San Diego and Monterey to 

prevent other Europeans from arriving (Crosby 1994). He came to California convinced 

that the Jesuits had been managing great wealth and was sorely disillusioned when he 

saw the deteriorated missions, the squalid state of the Indians and small settlements of 

colonists, the unproductive mines and the meager harvests from overexploited pearl beds. 

In August of the same year, 1768, Gálvez wrote his instructions for the colonization of 

the peninsula: these included the taking of all lands, islands, and seas for the crown, and 

privatization reforms to encourage immigration to the peninsula (Urbano 1859). 

 Peninsular economy during the early 19th century grew slowly, dampened by the 

distance from the mainland, the lack of resources, and the cost and difficulty of 

transportation. Agricultural production continued within the nuclei of the oases, 

developed by the missionaries in the previous century. Colonizers in possession of these 

arable lands cultivated grains, legumes, sugarcane, fruit trees, vineyards and vegetables 

on small scales, supplying domestic, local and regional demand (Trejo 2007). The 

extreme south of the country was more conducive to economic development because of 

its three mission centers of San Jose del Cabo, Todos Santos and Santiago, the near 

extinction of the Indigenous peoples, good agricultural and ranch lands available, and 

mining and fishing resources. New immigrants came to work in the mining and take 

advantage of the open frontier as ranchers, farmers, and merchants, and the meager 

agricultural centers could not keep pace. As transportation and production increased and 

more resources arrived by ship, a few agricultural products exceeded local demand and 

made it out to national markets: sugar produced in many of the oases was shipped across 
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the gulf in Sonora and Sinaloa. Dried fruit such as raisins, figs, and dates comprised part 

of the exported goods as well as cured olives, wine, and fresh fruit and vegetables 

(Urbano 1859). 

 In 1810, Mexico began its process toward independence from the Spanish crown. 

The effects reached the peninsula slowly, but with a clear trend toward reduced power of 

the missionaries, secularization of the missions and economic development. On 

November 19th, 1823, the Republic of Mexico was created with the Acta Constitutiva de 

la Nación Mexicana, a constitution resembling the United States. The 1824 Ley General 

de la Colonización, supported the rights of foreigners to establish themselves in the new 

United States of Mexico, declaring open lands available for settlement, and detailing the 

means by which lands could be colonized, legally owned and inherited. On February 1st, 

1825, José Maria de Echeandia was appointed as governor of the both Californias. He 

issued an order to begin the secularization of the missions, reduce the role of the priests 

and replace them with salaried officials. Much of the mission land was to be allotted to 

the Indians, who were also supposed to receive the necessary seed, livestock and 

implements to establish farms (Engelhardt 1908). Contrary to the original directions, 

most of the property was absorbed by settlers and favored individuals. Disease and 

poverty ravaged most of the few remaining indigenous peoples (Engelhardt 1908). 

 Privatization of lands, transportation infrastructure, integration with the national 

economy, and the development of peninsular political institutions facilitated economic 

production. While Loreto was the first port in the Californias and functioned as the 

primary port for more than a century, ports at La Paz, Mulegé, San Jose del Cabo, San 
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Quintín and later Santa Rosalia and Bahia Magdalena would be inaugurated in the XIX 

century and change the economical dynamics of the peninsula (Ivanova, Cariño, and 

Ramírez 2002). During the early 1800s, La Paz grew as a port and commercial center, 

and in 1830, the capital of the territory was moved from Loreto to booming town of La 

Paz. The port served as a customs center of marine operations. Ships exported minerals, 

marine and littoral resources, including shark, bird guano, and mother of pearl, and the 

specialized terrestrial products of a moss used in dying called orchilla and an herb tea 

called damiana. The same ships delivered food and household goods--corn, beans, rice, 

coffee, garbanzo beans, flour, sugar, lard, soap, clothing, shoes, and equipment that came 

from mainland Mexico, Europe and the United States (Ivanova, Cariño, and Ramírez 

2002). Seven years after being named the capital, however, the port at La Paz closed to 

foreign commerce, severely affecting growth and development in the region, and did not 

open again until 1854. 

 One of the most influential efforts to connect the peninsula to the mainland and 

the world came under the presidency of Porfirio Díaz (1876-1911). The economic 

reforms and modernization established during the Porfiriato were unparalleled in the 

history of Mexico, and catapulted the country into the next century: Díaz established 

credit in the United States and Europe and invited diversified foreign investment into the 

country; French and U.S. companies among others, invested in mining, petroleum, 

transportation and agricultural industries in Mexico (Cariño 2007). Díaz opened shipping 

lines, provided concessions to land and resources, and fomented agricultural and mining 

development. His policies invited developing technologies to the peninsula in mining, 
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agriculture, electricity, and infrastructure, and through his legislative decisions and 

national and foreign investment projects, he stimulated economic and population growth 

in Baja California. His regime also consolidated the upper class of the country, increased 

the regional dependence on foreign goods, and marginalized the poor and working class 

peoples (Ivanova, Cariño, and Ramírez 2002). 

President Díaz offered territorial and resource concessions to foreigners and 

Mexican companies to stimulate export production and open the peninsula to new 

technologies, foreign money and transportation and communication development. The 

concessions lasted between one and fifteen years, and in exchange, the government 

exacted a modest fee to be paid at the marine ports. In 1878, the government also allowed 

the import of tax and tariff-free products to Baja California to further stimulate the 

economy and offset the lack of resources on the peninsula. In the Mulegé region, the 

French Company El Boleo, who had originally signed a contract with Mexico in 1865 

developed a shipping port at Santa Rosalia to export copper. The Mexican government 

offered them tax exonerations in exchange for developing infrastructure and bringing 

employment to the region, and the mining towns were among the first to have electricity 

and running water. The company owned extensive tracts of land around the Mulegé, 

Santa Rosalia and San Ignacio regions; they made wells, cultivated land and ran cattle to 

feed the mining towns, and owned their own shipping line (Cariño and Castorena 2007). 

 Agricultural enterprises during the Porfiriato period did not experience the same 

tremendous pulse, though production rose to feed the growing working population. The 

oasis fields produced grapes, citrus, olives, dates, and other fruits, and some grains, 
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vegetables and legumes. In Todos Santos, most of the sugar processing mills had been in 

operation since the 1840-60s, however five new mills were registered in Santiago and 

two in Mulegé along with an olive oil press in Mulegé during the 1880s and 1890s 

(Ivanova, Cariño, and Ramírez 2002). Primary exports during this time were hides from 

cattle and the products of the sugar mills, piloncillo and panocha. New agricultural 

species came in with the workers who arrived to the mines, the sailors, and the growing 

immigration to the urban centers. 

 Díaz also stimulated the shipping industry to facilitate the transport of raw 

materials, passengers and imported goods; this was the key to the peninsula’s connection 

with national and international markets. Between 1875 and 1911, the government gave 

concessions to establish steam lines to Mexican and foreign companies and provided 

them subsidies to increase interior and exterior commerce (Cariño and Castorena 2007). 

The principal shipping routes ran among the ports of La Paz, San José del Cabo, Bahia 

Magdalena and Santa Rosalia with Guaymas, Mazatlán, Ensenada, San Diego, San 

Francisco, New York and Hamburg. Much of the commerce was redirected from the 

continent toward the United States. 

 The Mexican Revolution (1910-1929), affected Baja California intermittently, 

though the agrarian reform and social policies that emerged from it redirected the 

peninsula toward a subsequent phase of isolation, paucity of resources and internal 

transformation. Growing political discontent of the workers stimulated the Mexican 

Revolution of 1910; during the Porfiriato, many local political chiefs were also owners of 

extensive tracts of land, mines, and businesses. Civil unrest sparked uprisings, first led by 
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Francisco Madero and later involving several national heroes, including Emiliano Zapata 

and Pancho Villa. A sect of the revolution called the Constitutional Army eventually 

managed to take power. They reformed the constitution to include many social demands, 

though the seven years of the civil war had torn the country apart and exacted the deaths 

of almost one hundred thousand people, of the estimated population of fifteen million. In 

1929, Elías Calles formed the political party that was to remain in power for the next 

seventy years, called later the Institutional Revolutionary Party (PRI). 

 Agrarian reform was one of the central concerns of the revolution: in 1921, the 

majority of the country’s population (73.8 percent) was Indian or mestizo and rural, with 

little access to land and resources (Randall 1996). A few wealthy landowners controlled 

over half of the land area (58.2 percent) in the form of large haciendas. The 1917 

constitution included an Article 27, which specified the legal nature of private property 

and laid the foundation for agrarian reform and land redistribution. Hacienda lands were 

taken by individual states and divided among villages in the form of land grants called 

ejidos. The ejido concept combined communal land ownership practices in Old Spain 

with those of Indigenous communities in Mexico (Blaya 1939). Members of communities 

or villages had use rights to the land, though the federal government maintained control 

and ownership. Groups of campesinos, or peasants formed to become holders of ejido 

rights. President Lázaro Cárdenas (1934-1940) was responsible for the largest communal 

land distribution: Twenty million hectares were given to 810,000 people, reducing the 

landless peasant base by 50 percent (De Ita 2003). During the years 1935-1965, Mexican 

agricultural production exceeded that of all other Latin American countries. In 1971, the 
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Federal Law of Land Reform (Ley Federal de Reforma Agraria) was issued, giving 

ejidos social and legal status and members access to group credit, marketing 

industrialization opportunities and more force in the economy. Further land redistribution 

was issued to campesinos who could demonstrate the need for both new ejidos and ejido 

expansion. During the approximately eighty years of Agrarian Reform, a total of 103 

million hectares was distributed to 3.5 million ejidetarios (Botey 1996). 

 Ejidos claimed and divided much of the hacienda and small-holder lands on the 

peninsula, creating new regimes of power and ownership. In some cases, in Mulegé for 

example, people were brought over from the continent and given lands that had belonged 

to families in the pueblo. Ejidos continue to have the largest holdings on the peninsula 

(3,035,230 hectares), and private holdings the second largest (1,849,776 hectares) 

(INEGI 2010). Public lands (42,989 ha), colonial lands (157,041 ha) and other communal 

land holdings (64,993 ha) are much smaller. During the process of colonization, 

secularization and agrarian reform, changes in land ownership rights and legal structures 

generated a situation in which many lands still have unclear or contested titles. 

 In Baja California, the post-revolutionary years in general brought political, 

economic and social instability. Officers of the revolution replaced officers of the 

Porfiriato, and from 1914-1929, the region of Baja California Sur had fourteen governors 

(Ivanova, Cariño, and Ramírez 2002). Concessions to shipping companies, territory and 

natural resources were eliminated, reducing sea transport and the national economy. 

Agriculture largely produced in the oases continued to supply local and national markets, 

though regional officials prohibited export of sugar from the mills at Todos Santos, 
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Santiago, and San Jose del Cabo because higher national prices were drawing products 

that could not even fill regional demand. The development of commercial sugar 

industries later closed the mills on the peninsula. In 1939, Lázaro Cárdenas signed a 

decree declaring the territory of Baja California Sur a Free Trade Zone. Residents were 

allowed to import food products and mercantile relatively free of taxes, though this 

mechanism did not stimulate development of industry as it has in other free trade zones. 

 During the second half of the 20th century as stability and connection with the 

mainland increased, the peninsular economy as transitioned from primary to third sector 

reproduction and the society as transforming from mostly rural to predominantly urban 

(Ivanova, Cariño, and Ramírez 2002). Merchants and visitors from the mainland began to 

take advantage of the free trade zone, stimulating a small service sector in the coastal 

cities. Free trade reform in the 1970s led to a small commercial boom over the following 

decade. Termination of the trans-peninsular highway in 1973 connected the farthest tip of 

Baja California Sur with Tijuana in the north and made possible the massive transport of 

goods imported across the northern border and for export products headed north to the 

port at Ensenada and the United States. Trans-border connection with the industrial 

agricultural regions in Arizona and California bought tractors, seeders, harvesters, and 

more efficient water extraction and irrigating technologies, as well as opening the market 

of the United States to peninsula producers. This enabled farmers and businessmen to 

accelerate the expansion of agriculture away from the oasis centers. The highway invited 

adventure and leisure tourism and further stimulated the growth of the coastal cities of 

San Jose del Cabo, Cabo San Lucas, Todos Santos, La Paz, Loreto and Mulegé. 
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 In the 1980s, Mexico began an intense strategy of development through neoliberal 

policy reforms, integration with global economic processes and free trade agreements 

(Kelly 2001). Following recommendations of the World Bank, in 1992 a series of 

counter-agrarian reforms were issued to provide more security to national and 

international investors through privatization of ejido lands, to stimulate the private sector 

and promote greater market participation (De Ita 2003). PROCEDE, El Programa de 

Certificación de Derechos Ejidales y Titulación de Solares Urbanos was instituted in 

1993 as an instrument to regularize land tenure and agrarian rights and authorize private 

property titles for ejido members and private individuals. The reforms also freed ejido 

members to participate in the market economy as individuals, including individual access 

to credit, commercialization of products, buying of inputs and machinery, 

industrialization, distribution, and technical assistance. Land previously belonging to the 

federal government now technically can belong to ejido members, and many ejidos on the 

peninsula have begun the process of privatization. 

 In 1994, Mexico instituted the North American Free Trade Agreement with the 

United States, and signed agreements with other countries in Latin America and the 

European Union. Principal exports of Baja California and Baja California Sur include 

minerals, agricultural and ranching products and fish and shellfish, with destinations such 

as the U.S., South Korea, Taiwan, Japan, Hong Kong, Spain, New Zealand, Colombia, 

Ecuador, Venezuela, Chile, Costa Rica, Panama, Puerto Rico, and the Dominican 

Republic. In the agricultural sector, France, Spain, US, Canada, and Switzerland receive 

most of the exports. 
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 Agricultural development in the north of the peninsula has accelerated over the 

past several decades as a result of its proximity to the United States, productive valleys 

and cheap labor markets. In Baja California Sur, agriculture continues to be one of the 

employment pillars, though problems of low productivity, ineffective systems of 

commercialization, over-exploitation of the aquifers, limited precipitation, land tenure 

insecurities, scarcity of credit opportunities, and insufficient labor and equipment have 

compromised the industry (Hernández 1998; Ivanova, Cariño, and Ramírez 2002). In 

Baja California, 35 percent of its surface, or 1,150,937 hectares are utilized for 

agriculture and forestry production, though only 12.2 percent of this available land, or 

400, 396 hectares are irrigated lands in commercial production. In Baja California Sur, 

60.8 percent of the surface, or 1,131,064 lands are classified under agricultural or forestry 

use, with 7.5 percent, or 139, 071 hectares in intensive production. In the entire peninsula 

of 5,150,089 hectares of available surface area, with 539,467 hectares, or 10.5 percent is 

classified as land under intensive agricultural production (INEGI 2010). 

 Economically, agriculture equates to 2.8 percent of the gross income in the state 

of Baja California, with a value of 9,292.8 pesos. In Baja California Sur, agricultural 

production makes up 4.1 percent of the gross income with a value of 2,797.2 pesos. Note 

that while the agriculture percentage in Baja California Sur is higher, the actual value in 

the northern state is over three times as high, because of the proximity to the United 

States border, more productive lands and available water, equipment, and labor. 

 These historical findings of the peninsula and the oases elucidate both autonomy 

and dependency on national and international lifelines. The politics and economy of the 
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peninsula are structured as those of the Mexican nation, but tied more closely to the 

United States and other foreign countries for exports, imports, tourism, investment and 

tertiary and quaternary sector development. The oases on the peninsula exhibit an 

extreme version of this quality: they are centers of production and development, 

connected to each other and coastal urban centers by the boat, airport, the trans-

peninsular highway and smaller road networks, and yet physically isolated by the desert 

environment. These historic processes, unique to the peninsula have produced a particular 

assemblage of agricultural species, technologies, and knowledges, people, economies, 

politics, and cultural practices and identities within the oases. Agricultural oases on the 

peninsula do not exist in a context of complete integration, and yet they cannot exist if 

completely isolated. This very paradox is the key to understanding the agro-biodiversity 

associated with these oasis archipelagos. 

 

RESEARCH FRAMEWORK 

Study Area 

 To address my hypotheses of the agro-biodiversity of particular oases where 

records of past crop introductions and production are available, I selected twelve of the 

fifteen agricultural oases on the Baja California Peninsula inhabited by the Jesuits at the 

time of their expulsion in 1768 (Figure 1). I followed through on our earlier collaborative 

study, which undertook rapid assessments of agro-biodiversity at nine oasis sites (Nabhan 

et al. 2010) by deepening and extending research to include further oases as well as 

several of the surrounding ranches. These mission-oasis sites, spanning the lower two-
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thirds of the peninsula, all have small-scale agriculture and records of historic agriculture 

by Jesuit, Franciscan and Dominican missionaries. All twelve missions were developed 

under the same religious institution during the Jesuit era (1698-1768) and were 

interconnected during the Jesuit era through the secularization of the missions (1698-

1833). This early institutional network among the oases ensures that a similar suite of 

agricultural crops was introduced to each and likely re-introduced following catastrophic 

events that occurred during the Mission era. The mission-oases vary in latitude, elevation, 

size, shape, demographics of the oasis communities, farming activity, land tenure, 

economic activities, proximity to both coasts, the single trans-peninsular highway and its 

access roads, airports and ports, each other and resource and population centers. This 

complexity of interacting variables is part and parcel of a “found geographic experiment” 

through which to test my hypotheses. 

 The twelve mission-oasis sites are: San Francisco Borja de Adac (SB), Santa 

Gertrudis (SG), San Ignacio Kadakaamán (SI), Nuestra Señora de Guadalupe (GU), Santa 

Rosalia de Mulegé (MU), La Purísima Concepción (LP), San Francisco Javier de Viggé 

Biaundó (SJ), San Jose/San Miguel de Comondú (CU), San Luis Gonzaga Chiriyaqui 

(SLG), Nuestra Señora de los Dolores (LD), Santiago de los Coras (SC), and Santa Rosa 

de las Palmas/ Todos Santos (TS) (Figure 1). I list the missions in the order in which I 

surveyed them, north to south. This is purely a geographical representation and does not 

correspond with the order in which they were established, secularized or abandoned. I 

selected ranches and commercial farms on the peripheries in a stratified random manner 

so that I could compare their agro-biodiversity to the mission-oases.  
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 Jesuit mission-oases I excluded from the survey are Loreto (LO), San Jose del 

Cabo (SJC), and Santa Maria (SM) (Figure 1). My reasons are several: The original Jesuit 

mission at Loreto did not have the fertile ground or water to support extensive 

agriculture, and the fields have become the urban expansive of the coastal tourist city. In 

the southernmost mission of San Jose del Cabo on the tip of the peninsula, the city has 

expanded across much of the old mission ground, and though the region is one of the 

highest producers of agriculture in the state, the annual crops are export oriented and 

grown using deep wells and modern irrigation techniques, and few if any of the original 

mission crops remain. Santa Maria did not have any inhabitants or agriculture. All fifteen 

missions will be treated in later sections addressing critical factors affecting agricultural 

change through time and the model of oases as interconnected refugia of agro-

biodiversity. 
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Figure 1. Jesuit Mission Oases of the Baja California Peninsula 
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Table 2. Jesuit Mission Oasis Data (Climate data calculated from CONAGUA 2011; Census data from 
INEGI 2010). 
Oasis Oasis 

Coordinates 
Avg. 
Elev. 

Temp. 
Range 

Annual
Precip. 

Cultivated 
Area 

2010 
Pop. 

Protected 
Area 

Distance  
To Town 

SM N25 51.652 
W111 32.521 

? ? ? 0.0 0 ind. No N/A 

SB N28 44.657 
W113 45.255 

400m ? ? 6.29ha 11 ANP 1.5 hrs 

SG N28 03.081 
W113 05.097 

400m 0ºC- 
42ºC 

109mm 9.47ha 300 ANP 2 hrs 

SI N27 17.024 
W112 53.912 

120m -1ºC-
45ºC 

145mm 25.68ha 667 ANP N/A 

GU N26 55.153 
W112 24.353 

700m -5.5-
46ºC 

239mm 0.50ha 5 No 3 hrs 

MU N26 53.118 
W111 59.159 

2-10m -1.5-
45ºC 

97mm 6.64ha 3,821 No N/A 

LP N26 11.422 
W112 04.371 

100m 0ºC-
45ºC 

113mm 75.93ha 433 RAMSAR 2.5 hrs 

CU N26 03.583 
W111 49.330 

280m 0ºC-
46ºC 

230mm 65.60ha 
 

257 RAMSAR 2.5 hrs 

LO N26 00.617 
W111 20.596 

3m 2ºC-
44ºC 

139mm 0.0 14,724 No N/A 

SJ N25 51.652 
W111 32.521 

420m 1ºC-
47ºC 

255mm 17.01ha 131 RAMSAR 1 hr 

LD N25 03.333 
W110 53.071 

55m 1ºC-
45ºC 

249mm 13.97ha 
 

5 No 3hrs 

SLG N24 54.490 
W111 17.451 

160m 0ºC-
46ºC 

191mm 4.60ha 37 No 1 hr 

TS N23 26.991 
W110 13.531 

41m 3ºC-
42ºC 

144mm 153.15ha 5148 No N/A 

SC N23 28.540 
W109 43.041 

120m -2ºC-
44ºC 

308mm 45.80ha 752 No N/A 

SJC N23 03.741 
W109 41.738 

45m 4ºC-
42ºC 

199mm 0.0 69,788 No N/A 

 

Mission-Oasis Site Vignettes, Ordered North to South 

Santa Maria Cabujakaamung (1767-1768), the farthest north, most isolated and 

final mission founded by the Jesuits was only in operation for a short time before distance 

and limited water resources forced its abandonment. The mission has no remaining 

agriculture or human habitants and serves as the most extreme example of my study sites. 

San Francisco Borja de Adac (1762-1818) located north of the 28th parallel in the 

northeast of the Vizcaíno Desert. The mission lies 35 kilometers on a rough, dirt road 
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from the trans-peninsular highway, and is situated at the confluence of two deep canyons 

(Figure 2). One family lives at the mission, and they manage a long huerta in the 

southernmost canyon with mixed perennial hedgerows of pomegranates and mission 

grapes with annual crops such as corn and beans planted between. The church owns the 

garden in the other canyon, which has a few older olive trees and a young vineyard. 

Figure 2. The Mission of San Borja, looking west. 

 

Santa Gertrudis de Cadacamán (1751-1822) is located in a wide canyon at the end 

of a long, dirt ranch road eighty kilometers east of Guerrero Negro. A few families, of 

about eleven people live at this mission year round and manage the gardens still 

remaining, though the official census is 300 people and the mission lies within a newly 

established Indigenous Community. Two small springs still fill the irrigation canals, 

though most of the families have drilled their own shallow wells to be dependent of the 

community water system. Agricultural products such as citrus or dates rarely make it out 

of the small town. 
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Figure 3. Santa Gertrudis Oasis. 

 

Nuestro Señor San Ignacio de Kadakaamán (1728-1840) has a thriving small 

town, a long fresh-water lake, and a series of gardens intermixed with fan palm and date 

palm groves in the wide canyon. The oasis, located in the southern Vizcaino Desert 

almost exactly equal distance from both coasts, lies along the trans-peninsular highway 

and receives tourists bound for the whale breeding grounds at Laguna San Ignacio. 

Figure 4. San Ignacio Oasis. 

 
 



 

 

 
 
  72 

Nuestra Señora de Guadalupe de Huasinapí (1720-1795) lies in a small valley in a 

mountainous spine, northwest of Mulegé and southwest of Santa Rosalía, about fifty 

kilometers down a rugged dirt road from the trans-peninsular highway. A single family 

lives at a ranch near the original mission site and maintains a garden primarily to produce 

feed for livestock. Only a few heritage perennial species remain at this mission. 

Santa Rosalía de Mulegé (1705-1828) lies on the gulf coast at the mouth of the 

Río Mulegé, near Bahia Concepción. The town is a booming tourist center along the 

trans-peninsular highway with a deep freshwater pool and long salty lagoon where the 

tide blends into spring water. Only a few of the original gardens remain, and the original 

irrigation canals have been destroyed as touristic development fills the riverbanks. Most 

of the agriculture has moved upstream to the wide, sandy canyon, supported by wells 

instead of the original springs. 

Figure 5. Mulegé Oasis. Photo Courtesy of Cody Routson. 
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La Purísima Concepción de Cadegomo (1720-1825) is situated in a long arroyo 

that drain the lower skirts of the Sierra La Giganta, about twenty-five kilometers 

upstream of the river mouth on the Pacific coast and about 160 kilometers on an 

intermittently paved highway from Ciudad Insurgentes. A singular butte rises above the 

valley as a local symbol. The original gardens were largely abandoned after a dam, 

constructed in the 1930s higher in the arroyo directed most of the fresh water to the 

upstream towns of Carambuche and San Isidro. The water left to La Purísima passes 

through a salt band and irrigation has resulted in soil salinization.  

San José de Comondú (1708-1827) is located in one of the deep basaltic canyons 

draining to the Pacific off of the Sierra La Giganta range, about twenty-two kilometers 

southeast of La Purísima, and northwest and across the peninsula from Loreto. This 

remote, verdant oasis supports two villages, with productive year-round springs and 

several kilometers of gardens. Many of the original gardens have been abandoned or 

turned into livestock pasture as people leave the area in search of employment elsewhere. 

Figure 6. Comondú, Looking East Upstream. 
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Nuestra Señora de Loreto Conchó (1697-1829), the first of the Jesuit missions 

established and now a thriving city with an international airport, lies on the gulf coast, 

east of the Sierra La Giganta. None of the original gardens remain in this oasis, and it 

serves as an example of extreme integration, with urbanization and tourist development 

replacing heritage agro-biodiversity. 

San Francisco Javier de Viggé-Biaundó (1699-1817), the second mission 

established is located thirty-five kilometers west of Loreto, in a deep canyon that drains 

the west slope of the rugged Sierra La Giganta. A single spring forms a long pool behind 

the dam just upstream of the village and fills an irrigation canal that runs the length of the 

town and beyond, with several contiguous gardens surrounded by stone walls and mature 

olive trees. Farmers grow green onions for a domestic and national market, though old 

varieties of favas and peas are still planted by a few of the older farmers. 

Figure 7. San Javier Oasis. 
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Nuestra Señora de los Dolores Apaté (1721-1768), located in the coastal 

mountains east of San Luis Gonzaga is remote and difficult to access with only one or 

two caretakers and their families living at the mission property and one family inhabiting 

a nearby ranch. They access the area primarily by boat, a journey that takes a half hour 

from San Evaristo to the south, a small fishing village fifty-five kilometers north of La 

Paz. The family has reconstructed the pila and revitalized the mission gardens, in which 

only one or two of the original perennial trees remain. 

San Luis Gonzaga Chiriyaqui (1737-1768) is a small town that lies half an hour 

southeast of Ciudad Constitución off the trans-peninsular highway. The mission garden 

has been mostly abandoned due to questions in land tenure. Only two old and dying 

heritage trees remain, though two young local men have begun to restore the stone 

irrigation canals cultivate annual crops in the garden floodplain. 

Figure 8. San Luis Gonzaga Mission. 

 

Todos Santos/Misión Santa Rosa de Las Palmas (1733-1840), a verdant valley 

with productive springs that drain to the Pacific Ocean, is located on the southern tip of 
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the peninsula. Todos Santos is the largest, most agriculturally active and diverse of all of 

the oases. The town has grown with Mexican nationals and international tourists, though 

agriculture has also expanded and continues to supply national and international markets. 

Santiago de los Coras Aiñiní (1724-1795) is situated just inland from the gulf 

coast on the southern end of the peninsula. The eastern loop of the trans-peninsular 

highway south of La Paz connects Santiago directly to San Jose del Cabo, fifty-three 

kilometers farther south. The mission lies at the edge of a large lagoon formed near the 

confluence of two arroyos. When the water table rises during extreme wet years, the 

lagoon can fill completely, alternately drowning and desiccating the perennial species 

grown at its perimeter. The community canal system still operates, though it is filled with 

a well rather than the spring water. The town has many old mango trees, though 

agricultural production is largely mangos and citrus for national and international export. 

Figure 9. Santiago Lagoon, Looking South. 
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San José del Cabo Añuití (1730-1840), the farthest south of the Jesuit missions 

has grown into a large, vibrant city with tourism, industry, export organic annual-crop 

agriculture, a port and an international airport. None of the original gardens or irrigation 

canals remain, nor the old perennial heritage trees. This mission represents the extreme 

integration end of my oasis surveys. 

 

Garden Sites Within the Oases 

 I delimited the agricultural sites surrounding the Jesuit missions as the collective 

body of huertas, or agricultural plots within the original acequia or canal system, initiated 

by Jesuit missionaries. I had difficulty circumscribing this area in many missions where 

urban and agricultural expansion or contraction has rendered unclear the original extent 

of the cultivated area. The Jesuit priests located missions in areas with surface water 

sufficient to supply their missions and cultivate crops to feed their resident indigenous 

populations. These priests and their neophytes established mission agriculture on arroyo 

flood plains downstream of a spring or series of springs that could be diverted through 

canals to irrigate fields. Many of these original canals are still in use; some have been 

replaced with more efficient materials such as concrete or plastic pipe, and some have 

been abandoned all together. In cases where canal systems no longer exist, I tried to 

research through oral histories, texts, original documents and archeological evidence the 

previous extent of these systems to define the limits of mission agriculture. 

 I selected the unit of a huerta for practicality. For the purposes of this study I 

define a huerta as a garden larger than 100 square meters, watered by the acequia or canal 
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system or by a well, sometimes, though not usually associated with a house. The primary 

purpose of the huerta is to grow food for domestic consumption and/or for market, and 

not to produce the assorted vegetables and culinary herbs for the kitchen, nor do huertas 

provide as their fundamental purpose aesthetic enjoyment. Huertas may also supply 

forage for livestock; farmers either to grow, harvest and transport the forage crops to 

animals, or rotate animals through the huerta between growing seasons, though often this 

is a supplemental versus primary purpose. Most have hedgerows or borders of perennial 

species, often times in tiered structures, and open, sunny areas between to grow annual 

crops or rows of perennials, such as grapevines or nopal (Opuntia spp.). I use the term 

“garden” interchangeably with huerta, and for the sake of this research, these two terms 

will be considered synonymous. 

 My own time constraints prohibited the measurement of yards or backyard 

gardens, called solares by inhabitants—populations of mission towns now range from 

zero, or no families to almost 70,000 people. I could find no written distinction between a 

solar and a huerta, and while most residents and farmers distinguish them, they use 

different, overlapping characteristics. I followed the general distinction between huerta 

and solar based on size, purpose and proximity to a house, though in my mind, this 

renders my inventories incomplete: counting the perennial fruit trees in all of the 

backyards in each oasis would increase the inventory counts many times over, and also 

change the diversity measurements. I found that residents are more likely to plant exotic 

ornamental or fruit trees in their yards where they can manipulate the environment to a 

higher degree, than in the huertas, which require more adaptation to local environmental 
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conditions. In some cases it seemed that solares held more heritage fruit trees than the 

huertas, where people of older generations retained the trees they had known in youth in 

the smaller gardens of their homes. I collected inventories for various solares in many of 

the missions to compare diversity counts. These will be presented separately. 

 I also distinguish mission huertas from the gardens of ranches, which are located 

on the mission perimeter or at some distance from the mission and served perhaps as 

visitas during the Jesuit period. These ranches may have their own springs, canals, and 

small huertas for one or more families or be managed as commercial, large-scale 

operations with modern irrigation systems. The ranches on the mission perimeter are 

often located in the same watershed, upstream or downstream of the mission, and may 

depend on the same spring water. I made the distinction between these ranches and the 

huertas of the mission by following the extent of the original mission irrigation system. 

Some of the ranches are very remote, and function as satellite oases around the central 

mission oasis. I collected data for several of these ranches, and inventories are graphed 

separately and compared with mission huertas. In future research, I need to analyze the 

role of these remote ranches in agro-biodiversity conservation. 

 

Pilot Study 

 In January 2009, I was part of a rapid assessment research team that visited eight 

mission oases in Baja California and one ranch or visita in Baja California (Nabhan et al. 

2010). We gathered historic data and evidence of persisting agriculture from Clavijero 

(1982), Del Barco (1980), Crosby (1994) and Vernon (2002) and primary documents 
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available through the archives of the Arizona State Museum and Archivo General de la 

Nación in Mexico. We collected data on presence/absence and abundance for perennial 

crop species in three to five huertas per oasis and conducted visual assessments and on-

site interviews to form preliminary species counts and historic crop persistence 

evaluations. Results of our collaborative studies indicated the mission oases harbored 

heritage agricultural species that had disappeared from Sonora, California and Arizona 

and were worthy of further investigation. 

 

Timeline 

 My timeframe of this research, Agro-biodiversity in Baja California Desert 

Oases, extended from the first introduction of agriculture on the peninsula with the Jesuit 

missionaries to August 2010 through May 2011. I conducted this investigation between 

August 2010 and December 2011. I spent September 2010 to May 2011 in Baja 

California, and visited the Archivo General de la Nación in Mexico City during March of 

2011. The periods of time I spent in the oases ranged from one day to four weeks, 

depending on the size and quantity of gardens. I analyzed the results from May 2011 to 

December 2011. 

 

Financial and Institutional Support 

 I conducted this research to obtain a doctorate degree in the School of Geography 

and Development at the University of Arizona, Tucson, Arizona. I was associated with 

the Kellogg Program on Food and Water Security for the Southwest Borderlands at the 
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University’s Southwest Center in its initial stages of formation. Collaborating faculty 

members and students are associated with the School of Geography and Development, 

the Southwest Center, and the Department of Arid Lands Resource Sciences at the 

University of Arizona and the Universidad Autónoma de Baja California Sur in La Paz, 

BCS, Mexico. Other collaborating scientists offered support from the University of 

Arizona, the University of California Riverside, the USDA Citrus Collection at Riverside, 

CA, USDA Guava Germplasm Collections in Puerto Rico and Hawaii, and Centro de 

Investigaciones Biológicas del Noroeste, La Paz, BCS, Mexico. I collaborated with the 

Universidad Autónoma de Baja California Sur in La Paz for technical, scientific, and 

historical aspects of the research project. I participated in the organization the 

international oasis conservation initiative Cultura de Oasis and RIDISOS, Red 

Interdisciplinaria para el Desarollo Integral y Sostenible de los Oasis Sudcalifornianos 

to collaborate with other scientist and develop a network of conservation efforts to bring 

attention to oasis heritage crop conservation. The Philanthropic Education Organization 

(PEO), Fulbright-COMEXUS, and the University of Arizona provided funding for this 

research. I obtained data from archives at the Arizona State Museum and Mexican federal 

and state archives, Archivo General de la Nación and Archivo Histórico de Baja 

California Sur Pablo L. Martínez, and the Mexican agencies of SAGARPA (Secretaría 

de Agricultura, Ganadería, Desarrollo Rural, Pesca y Alimentación), CONAGUA 

(Comisión Nacional de Agua), and INEGI (Instituto Nacional de Estadística y 

Geografía). I also benefited from contacts made through the Sabores Sin Fronteras 

Foodways Alliance Symposium on Mission Fruits and the Society of Ethnobiology. 
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METHODS 

 My research, as an in-depth exploration of these fifteen oases and the supporting 

pueblos, markets, and supply centers, and surrounding protected areas, consists of three 

parts: 1.) Archival agricultural research, expanded agro-biodiversity surveys and indices; 

farming system characterization through diagrams and GIS mapping; and historic 

comparisons using original mission documents; 2.) Semi-structured interviews with 

farmers, local reserve and town authorities, produce buyers, and scientists; and archival 

research into historic, social, economic, political, and protected area status information in 

relation to these oases; 3.) Oral histories and semi-structured interviews to elicit 

information on cultural practices related to historic varieties. 

 

1. Agro-biodiversity Methods 

Historical Inventories 

Archives at the Arizona State Museum and the Mexican federal Archivo General 

de la Nación (AGN) in Mexico City and state Archivo Histórico de Baja California Sur 

Pablo L. Martínez (AHPLM) at La Paz were consulted for historical date related to 

mission occupation and agriculture. I compiled a series of inventories and descriptions 

from the huertas of each mission with the intent of comparing, as closely as possible the 

state of the agriculture and the species during the Jesuit era and the present, 2010-2011. 

These inventories cannot be directly compared for a number of reasons—lack of explicit 

data at the time of the Jesuit expulsion and the degree of agricultural and landscape 

changes the missions have experienced in the ensuing 243 years. In addition, the 
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resolution and accuracy of the data—using species and their common names instead of 

scientific binomials and cultivar names prohibit some kinds of more detailed analysis. 

This series of inventories, past and present do provide a general picture of the change in 

agricultural diversity through time in these locations. 

 I did not find extensive written compilations by the Jesuits describing and making 

inventories of the agricultural crops they introduced to the missions. While they wrote of 

their interaction with the natives and detailed some of their agricultural practices, I did 

not locate the type of exact species data and numbers needed to make inventory 

comparisons. Authors of the Jesuit era, and many later historians published lists and 

descriptions of the crops introduced by the Jesuit missionaries, including grapes, figs, 

pomegranates, olives, date palms, limes, lemons, oranges, and bananas as perennial crops 

and wheat, corn, barley, beans, garbanzos, rice, cotton, watermelons, melons, squash, 

onions, beets, garlic, yams, tomatoes, lettuce, radishes and peppers as annuals 

(Engelhardt 1908; Baegert 1979; Del Barco 1980; Crosby 1994; Del Rio 2003). 

 In addition to Jesuit records, I discovered that the Franciscan fathers, near the end 

of their administration compiled the first comprehensive set of inventories and 

descriptions of the California missions. Fray Francisco Palao, a Franciscan missionary 

placed in charge of the mission San Francisco Javier after the expulsion of the Jesuits, 

and later made into Superior of the California Missions, wrote the first description of the 

location, inventory, and state of the missions. He forwarded these documents to the 

Franciscan Guardian Rafael Verger on 12 February 1772. I include summaries of these 

documents with detailed descriptions of each mission (Appendix D). 
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 A series of Dominican records provide the first comprehensive inventories and 

descriptions of agricultural surface and annual and perennial crops in the Jesuit missions. 

Dominican Fray Vicente De Mora compiled these records, with a letter to the Virrey 

dated 10 August 1774. Most of the fruit trees recorded in these inventories are mature, 

meaning they were planted during the Jesuit administration of the peninsula, and the 

records of the Jesuits themselves verify their critical role in introducing agricultural 

techniques, systems, and crops to the missions. These records, written six years after the 

Jesuit expulsion serve only as an indication of the agriculture diversity at the time of the 

Jesuit expulsion. I have not included the population data (number of souls) or the 

inventories of the church, kitchen, cellar, carpenter shop, forge, and livestock that are 

included as part of these records. 

 I consulted original documents and digitally recorded them with photos of each 

sheet or page. I labeled these with the name of the category division of the archive, 

volume number, folder number, and page number. Pages follow the standard archival 

numerical system of one number for each individual sheet of paper, followed by r (recto 

or front) and v (verso or back). Transcriptions of the original archives try to maintain the 

exact wording and spelling as close as possible, though in the many instances when the 

scribe shortened the word, I write it out in full to clarify the intent. The old forms of 

language and spelling, variation in style and education among the priests, florid hand 

writing with quill pens, faded ink and yellowed sheets of paper make transcription 

difficult. English translations are equally subject to inaccuracies. 
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Field Collections 

To determine which agro-biodiversity and supporting farming systems exist in 

Baja California oases, I conducted an inventory of the gardens at twelve of the fifteen 

missions occupied by the Jesuits at the time of their expulsion in 1768. Satellite images 

accessed through GoogleEarth were printed in large format and laminated for use in the 

field. Using these maps, I located the springs, gardens, and irrigation systems, designed 

field strategies, and asked farmers about relevant locations, events and spatial processes. I 

attempted to survey every huerta within the original irrigation systems, though in a few 

cases, this was not possible. I utilized a guide at some of the missions who introduced us 

to farmers, pointed out the boundaries of the huertas, clarified questions on some 

varieties and species, and served as a connection to the community. In other missions, I 

visited the gardens, located the farmers through word-of-mouth, and conducted the 

garden surveys with the farmers, or alone, with farmer permission in most cases. I gave 

gardens and farmers code names to be used in the analysis, to protect the identity of the 

farmers. I collected Global Positioning System (GPS) data for at least two field corners to 

assist in the delineation of field shape and area using GIS (Geographic Information 

Systems) technology and aerial photographs. I took GPS points at the mission, springs, 

wells and dams in each oasis. I also marked perennial agricultural species collected for 

description, photographs, and herbarium specimens with GPS points in both NAD 27 

MEX and WGS 84 Lat-Long, recorded by hand in a field journal and later uploaded into 

Excel files. These two datums will allow future users to locate the sites both on Google 

Earth and other systems that use the World (WGS) datum and local maps, many of which 
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utilize the North American Datum (NAD). I drew a diagram of each huerta surveyed in a 

field journal, indicating the shape, GPS points taken, water system and field design. 

 I recorded scientific names, local names and species abundances for all cultivated 

perennial species. I limited the analyses of this research to the identification and count of 

perennial food crop species with the idea that many of these could be of the same direct 

genetic lineage, or clones of the first plantings, and in some cases, the same individuals 

planted by the Jesuits. I interviewed farmers to collect variety names and descriptions, 

but these proved too inaccurate and subject to differences based on personal experience, 

interpretation and location to be used as a defined unit. I also collected information on 

fiber, forage, medicinal and ornamental crops but excluded from the analyses because the 

information was not thorough and some of the identities inconclusive. I collected lists of 

annual species and varieties, but did not try to verify crop identities or abundances. 

I collected specific and varietal names for the perennial food crops in archaic and 

contemporary Spanish and the corollary English and scientific (Latin) names. For 

perennial crops that I could not identify in the field, I collected samples for herbarium 

identification or sent photos to horticulturalists or species experts. I consulted 

horticulturalists and botanists from Baja California, Mexico City, Spain, and the United 

States for different agricultural species identification. Some species still remain in 

question since the identities of several of the historic crops are difficult to reconstruct 

with absolute confidence. 

 I made photo collections and descriptions for different fruit species based on 

standards of the International Plant Genetic Resources Institute for each perennial crop 
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species. For each collection, I recorded site descriptions, tree or plant and fruit 

characteristics, and GPS points. I collected seeds of citrus species, washed them in soap 

and water and a 10 percent bleach solution, then dried, packaged and sent them, with 

farmer permission and CITES permits, through quarantine, to the USDA citrus lab in 

Riverside California for identification. I deposited herbarium specimens of one rare 

collection, Colocasia esculenta at the CIBNOR (Centro de Investigaciones Biológicas 

del Noroeste) herbarium in La Paz, BCS, Mexico. 

I collected species abundance data by physical counts of mature individuals. In 

crops such as sugarcane, blackberries, taro, spearmint, vanilla and cassava, where it was 

impractical to count individuals, I recorded abundance in square meters. I did not include 

these crops in the diversity indices to avoid a bias in the diversity analyses. If abundance 

was greater than 500 individuals, as in nurseries of plants or wild-seeded date palm 

groves, I excluded these from the analyses. I recorded species data and abundance in the 

field in a field journal and then transferred the information to Excel spreadsheets as soon 

as possible in the field computer. 

Additional data collected at each huerta included age of farmer in decades; land 

tenure status; whether the farmer was the property owner, caretaker, or rented the huerta; 

birthplace of the farmer; residence of the farmer; size of the huerta and principal purpose 

(home garden, small commercial, large commercial); type of cropping strategy 

(monoculture or polyculture); irrigation method (well or spring source, flood, sprinkler, 

hose, or drip); degree of mechanization in tilling, planting, fertilizing, spraying and 

harvesting; fertilization methods; weed and pest control methods; garden structure; 
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drought or salinity stratification; mixed annuals and perennials; and whether there were 

native plants and animals noted in the huertas, and any additional observations. 

 

Farmer Interviews 

I selected farmers in each oasis to answer interview questions based on farmer 

availability, knowledge and willingness to participate. I conducted one to fifteen farmer 

interviews per oasis to gather information on planting and harvesting times, cover crop 

and rotation strategies, irrigation methods, fertilizer inputs, companion planting, crop 

tiering, climate considerations, drought strategies, annual crop inventories, and livestock 

species and management. In all, I conducted seventy-nine individual and group farmer 

interviews. I acquired human subjects approval and my research followed these 

institutional standards. I took written notes and translated all interviews. 

 

The Choice of Perennial Species vs. Annually Cultivated Species 

I chose to use perennial crop species as the base unit of this research, though a 

study of annual crops is recommended and would likely show very different results. I 

selected perennials because of their longevity and the likelihood that the species I 

encountered would be comparable with the species and in some cases the varieties 

described in the historical records. Many of these are clonally reproduced, and if the 

original trees are not still living, the genetic material vegetatively propagated from them 

would likely be similar or identical. The few studies we have of Mission figs and Mission 

grapes show an extraordinarily high level of genetic similarity among parent populations 
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in the Old World and widely dispersed clonal materials still growing in American regions 

(This, Lacombe and Thomas 2006; Aradhya et al. 2010). The only case of possible 

divergence over the last three centuries in this region—noted in a recent study of Mission 

olives—may in fact be evidence of soma-clonal mutations or hybridization with a parent 

that is no longer present (Soleri et al. 2010). 

Annually cultivated seed crops require sowing and harvesting once or twice a 

year, depending on planting strategies, and cannot exist in storage for long periods of 

time without begin replanted. In addition, I visited each mission only once or twice in an 

annual cycle, and because of that did not necessarily capture the full spectra of short-

cycle annual crops that may have been sown in other seasons. Often farmers had not yet 

planted or had recently harvested the fields, and I had to rely on farmers’ description of 

annuals. Annual crop assortments may also shift due to a variety of factors not obvious 

with perennial crops. I did note from interviews that heritage seeds of annual crops 

seemed the first lost in changing agricultural systems, but these data have not been 

systematically analyzed. Nevertheless, data on annually cultivated crops are mentioned in 

the agro-biodiversity discussion and described in more detail in Appendix D. 

 

Agro-biodiversity Analyses 

 I combined field data with geo-referenced digital maps of the oases produced 

from SPOT (Satellite Pour l’Observation de la Terre) composite satellite images and 

aerial photography with a resolution of two meters (WGS84, UTM Zone 12) to calculate 

exact area of each garden and its position within the oasis, relative to the town, irrigation 
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systems and other huertas. I calculated species-area relationships and rank-abundance 

data for the oases using species presence/absence, abundance and frequency (occurrence 

in each garden) data and field area. I generated two data sets for each index, one to 

compare total perennial crop diversity and one with only historic, mission-era crop 

species. I used these data to analyze oasis agricultural diversity, trends and persistence of 

historic crops. 

 

2. Political Ecology Methods 

 I developed a series of interview questions to ask farmers, other oasis residents, 

state agricultural agents, agricultural intermediaries, historians, and scientists in relation 

to the economic, political, and environmental issues perceived by these stakeholders in 

relation to the oases. I designed the one-hour semi-structured interviews to elicit 

information to use in comparative studies of the oases. Interview questions addressed five 

themes: geographical remoteness, market integration, land tenure, tourism, and protected-

area status. In some cases, I did not ask these questions directly to farmers, but inquired 

about in general terms, as I found that factors such as land tenure and economic data were 

sensitive and provoked conflict within oasis communities. I conducted content analyses 

of interviews to compare key external drivers among oases. Archival research and other 

published sources provided further background on changing agricultural, political, and 

economic structures and land-tenure, water rights, and protected area status (if 

applicable) as these related to information derived from interviews. I conducted eighty-

three interviews related to the political ecology of agriculture. I compared agro-
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biodiversity at each oasis to key political, economical, institutional discourses and 

practices to analyze their effects on farming communities in the Baja California oases. 

 

3. Cultural Practices Methods 

 Oral histories and semi-structured interviews lend insight into the cultural 

practices and symbolic significances associated with heritage crops. This includes myth 

and story associated with food crops, varietal histories, specific relations between 

individual crops and the region, religious significance, food preparation techniques and 

traditions, holiday, ceremonial, or ritual food preparations, family relations and particular 

agricultural crops, crop names and origins of names, and the meanings of food crops to 

individuals and to communities. I used a combination of oral histories and semi-

structured interviews to generate individual and community knowledge repertoires. I 

gathered oral histories to establish a series of parallel stories in relation to food crops and 

historic varieties, related through shared experiences of cultural happenings, weather 

events, and economic and political changes. The emerging themes of symbols, 

significance, story, historic crop memories and experiences were coded and evaluated. I 

draw from these histories shared meanings, shared methods of cultivation, harvesting, 

processing, and cooking, and the role of the crops in the lives of the oasis residents. 

These oral histories involved younger generations (age 20-40) to document the changing 

relations to historic crops, and understand methods and effectiveness of knowledge 

transmission through generations. I first selected participants based on experience with 

crops and length of time living/working in the oasis. I included both women and men to 
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learn planting, harvest, and preparation knowledge. I chose one to ten families at each 

oasis and one to four people per family, individuals and groups, to conduct one- to two-

hour oral histories. These provided information into the cultural reserves of knowledge 

and how knowledge is divided among generations and genders. To develop specific crop 

inventories and symbolic meanings, I interviewed the same respondents about five to ten 

particular crops, including mission figs, olives, grapes, dates, and pomegranates. I 

recorded all ninety personal and group interviews by hand and typed them into the field 

computer under individual codes. I analyzed these data in terms of number of ceremonies 

or recipes associated with the crop, historical prevalence, and crop persistence. 

 

4. Synthesis 

  Multi-method approaches and analyses that integrate extensive quantitative and 

qualitative data to assess agro-biodiversity can offer comprehensive strategies for 

conservation (Zimmerer 2007). I compared total and mission-era agro-biodiversity and 

the related farming systems to the data generated through archival research, interviews, 

and oral histories. I conducted content analyses of the archival documents and semi-

structured interviews to relate numbers of historic and newly introduced crop varieties to 

specific factors of economic, political, and protected area status. The archival research 

and interviews with people external to the oases communities (buyers, scientists, state 

agents) provide the overall political, economic, and social framework, and the interviews 

with people internal to the oasis communities provide the direct link to attribute 

theoretical drivers to actual change in crop varieties and agricultural practices. I 
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conducted narrative analysis of the oral histories and interviews related to cultural 

practices and crop symbolism to establish a framework for crop selection and choices, 

and then verified this by identifying which of these crops are planted and maintained by 

the farmers. I integrated data from the three questions through comparative analysis of 

total and mission-era agro-biodiversity to political economy and cultural practices to 

address future conservation. 

Table 3a. Research Framework 
Dissertation Research Framework  
Research Question Method Analysis 
1. Agro-biodiversity: What agro-

biodiversity and farming systems 
exist in Baja California oases? 
1a. Historical Inventories 
1b. Oasis Garden Surveys 
1c. Agro-biodiversity Persistence  
1d. Farming Systems and 
Knowledges 

1a. Archival research  
1b. Species richness/abundance 
1c. Inventory Comparison, 
Species-Area Calculations, 
Rank-Abundance Calculations, 
Ranches and Solares comparison 
1e. Semi-structured interviews 
(n=79), field/ irrigation system 
sketches 

Quantitative analysis, 
comparative crop 
inventory analysis, 
qualitative analysis of 
farm systems in relation 
to isolation/connectivity 
and agro-biodiversity 
conservation 

2. Political Ecology: What is the 
relationship of geographical 
remoteness, market integration, land 
tenure, tourism, and protected-area 
status to this diversity? 

Archival research; interviews 
with farmers, protected areas 
agencies, local oasis and town 
authorities, buyers, scientists 
(n=83) 

Content analysis to 
evaluate relations to 
isolation/connectivity 
and agro-biodiversity 
conservation 

3. Cultural Practices: Which cultural 
practices and perceptions are 
instrumental in conserving 
traditional farming systems and 
heritage crops in Baja California 
oases? 

Oral histories and semi-
structured interviews with oasis 
residents of different generations 
and genders represented (n= 90) 

Narrative analysis to 
evaluate role in 
isolation/connectivity 
and conservation 

Synthesis 
 
Table 3b. Research Timeline. 
Timeline Su 

2009 
Fall 
2009 

Sp 
2010 

Su 
2010 

Fall 
2010 

Sp/Su 
2011 

Fall 
2011 

Sp 
2012 

Pilot Research/Analysis X X       
Comprehensive Exams   X      
Dissertation Research    X X X   
Research Analysis      X X  
Write-up/Presentation       X X 
Graduation        X 
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RESULTS: 1. AGRO-BIODIVERSITY 

To answer my first research question of what agro-biodiversity (both total agro-

biodiversity and Mission-era crop introductions) and farming systems exist in Baja 

California oases in more detail, I posed four specific hypotheses: 1.) Baja California 

oases should harbor high agro-biodiversity with both Mission-era and modern crop 

introductions; 2.) Patch- or island-like agricultural oasis environments should show 

characteristics of an interconnected archipelago with shared perennial crop species and 

farming techniques; 3.) Most of the surviving crop resources in these oases should be 

salt-tolerant and heat-tolerant perennials that can withstand dry periods and hurricanes; 

and 4.) Oasis size and heterogeneity should positively influence retention and 

accumulation of diversity. I addressed these hypotheses through archival research of 

historical inventories, garden surveys and field collections, species-area relationship and 

rank-abundance calculations, agro-biodiversity comparisons with backyard gardens and 

ranch gardens within and surrounding the oases, and interviews with farmers and 

diagrams and sketches of oasis garden systems. 

 

Historical Inventories 

 I used the historical registries, writings and drawings of the Jesuit missionaries 

Del Barco (1980) and Baegert (1979) and Tirsch (Tirsch and Nunis 1972) as primary 

sources for historical inventories of agricultural species and practices introduced during 

the Jesuit era, however these records are incomplete and not sufficient for reconstructing 

an agricultural baseline. The writings of Clavijero (1982) during this same time period 
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also give information about the agriculture of the Baja California missions, though this 

missionary never visited the peninsula and his works provide only a partial description. 

Crosby (1994) provides the most comprehensive collection of agricultural data from 

Jesuit missionary writings as well as descriptions of agriculture in the missions today. 

Vernon (2002) has also collected primary Jesuit agricultural data and described the 

current condition of mission agriculture on the peninsula. Inventories and descriptions of 

Franciscan missionary Palóu written in 1772, collected and translated in Engelhardt 

(1908) are the first original writings that treat all of the Baja California missions together 

and describe the condition of the fields after the Jesuit expulsion; these are listed under 

the individual mission descriptions in the Appendix D.  

 The most comprehensive quantitative historic agricultural inventories were found 

in the original documents of Dominican Fray Vicente De Mora, dated with a letter to the 

Virrey, 10 August 1774, of which I examined and translated only sections relating to the 

mission agriculture (Appendix B). Records existed for eleven of fifteen Jesuit missions 

occupied at the time of the Jesuit expulsion. The priests recorded quantitative data of 

mission crops for six of fifteen oases. Additional historic information from other sources 

is included in the individual oasis-mission descriptions (Appendix C). Twenty-one 

species of perennial food crops were noted in the original mission huertas, and I verified 

most of these in additional primary documents (Table 4).  
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Figure 10. Historical Records of De Mora et al. 1774. 

 

Table 4. Crops Introduced By 1774 As Recorded By Jesuit, Franciscan and Dominican Missionaries, 
adopted and updated from Nabhan et al. 2010. 

Name in 
English 

Name in 
Spanish Missions where noted Source 

Annona: 
custard apple Chirimoya San Miguel de Comondú, San Javier 

De Mora et al. 1774; Tirsch 
1972 

Avocado Aguacate La Purísima, San Jose de Comondú De Mora et al. 1774 

Banana Plátano San Jose de Comondú, San Javier 

De Mora et al. 1774; 
Crosby 1994; Del Barco 
1980 

Century plant Maguey Santiago 
Del Barco 1980; Tirsch 
1972 

Citrus: citron Cidra La Purísima De Mora et al. 1774 

Citrus: lime Limón 
La Purísima, San Jose de Comondú, 
San Javier, San Ignacio 

De Mora 1774; Crosby 
1994; Del Barco 1980 

Citrus: sweet 
Lime Lima La Purísima, San Jose de Comondú De Mora et al. 1774 

Citrus: orange 
Naranja, 
naranjo 

La Purísima, Todos Santos, San 
Miguel de Comondú and San Javier 

De Mora et al. 1774, Crosby 
1994; Del Barco 1980 

Coconut Coco Loreto 
Zizumbo-Villareal 1996; 
Crosby 1994 

Date palm Dátil, palma 
Loreto, La Purísima, San Miguel de 
Comondú, San Javier 

De Mora et al. 1774; 
Aschmann 1957 

Fig Higo 

Loreto, Santa Gertrudis, Todos 
Santos, San Jose de Comondú, San 
Javier, Guadalupe, San Ignacio, San 
Borja, Santa Maria 

De Mora et al. 1774; 
Crosby 1994; Del Barco 
1980 

Grape 
Uva, parra, 
zepa, cepa 

La Purísima, Santa Gertrudis, San 
Jose de Comondú, San Javier, 
Guadalupe, San Ignacio, Todos 
Santos, San Borja, Santa Maria, San 

De Mora et al. 1774; 
Crosby 1994; Del Barco 
1980 
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Jose del Cabo 
Guava Guayabo La Purísima De Mora et al. 1774 

Olive Olivo, acietuna 

La Purísima, Santa Gertrudis, San 
Jose de Comondú, San Javier, 
Guadalupe, San Ignacio 

De Mora et al. 1774; 
Crosby 1994; Del Barco 
1980 

Passion fruit 
Granada china, 
granadilla Santiago? 

Del Barco 1980; Tirsch 
1972 

Peach Durazno 
La Purísima, Santa Gertrudis, San 
Jose de Comondú 

De Mora et al. 1774; Del 
Barco 1980 

Pomegranate Granado 

Loreto, Santa Gertrudis, San Jose de 
Comondú, San Javier, Guadalupe, 
San Ignacio, Todos Santos, San 
Borja 

De Mora et al. 1774; 
Crosby 1994; Del Barco 
1980 

Prickly pear Nopal, tuna La Purísima, San Javier 
Del Barco 1980; Tirsch 
1972 

Sapote, yellow 
Zapote 
(amarillo) 

La Purísima, San Jose de Comondú, 
San Javier De Mora et al. 1774 

Sugar cane Caña de azucar 
Todos Santos, San Ignacio, San Jose 
de Comondú 

De Mora et al. 1774; 
Crosby 1994 

Tamarind Tamarindo Loreto De Mora et al. 1774 
 

Table 5. 1774 Perennial Food Crop Species List and Abundance. SM=Santa Maria, SB=San Borja, 
SG=Santa Gertrudis, SI=San Ignacio, GU=Guadalupe, LP=Loreto, CU=Comondú, SJ=San Javier. 

Name  SM SB SG SI GU LP CU LO SJ 
Annona: 
custard apple  

 
 

  
   1 

Avocado      2 1   
Banana       840ft   
Citrus: citron      2    

Citrus: lime  
 

 
Around 
garden 

 
2 11   

Citrus: sweet 
lime  

 
 

  
2 2   

Citrus: 
orange  

 
 

  
2 10   

Coconut      10    
Date palm      34 3 4 4 
Fig Few Yes 210 300 Many 600 314 1 50 
Guava      1 8   

Grape Few 
1 vnyd 

1,200 
3 vnyds 3,000 

3,590 1,908  
4 
Alms* 

Olive   40 70 Many 17 106ft  20 
Peach   10   3 1   
Pomegranate  Yes 200  Many 900 143 10 15 
Sapote (yel)      1 9  2 

Sugarcane  
 

 
  

 
3-4 
Alms*   

Tamarind        1  
* Almud: A unit of volume used in Old Spain, with values differing region to region. In Mexico, 1 almud = 
~4.6 liters, and 1/12 or 0.083 of a fanega (Trejo 2002). 
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Oasis Garden Surveys 

 Within 241 oasis huertas surveyed, a total of eighty-nine species of perennial food 

crops, belonging to sixty-four genera and thirty-six families were found (Appendix A). 

All twenty-one species of mission crops noted in the 1774 inventories were documented 

in the 2010/2011 surveys, though these were not always associated with the same oases 

(Table 6; Figure 11). The genera with the most species represented were Citrus (13+ 

species and distinct hybrids), Prunus (5 species), Annona (4 species), and Morus (3 

species). Among the families, Rutaceae (16 genera), Rosaceae (10 genera), Moraceae (6 

genera), Anacardiaceae (4 genera), and Anonaceae (4 genera) had the highest number of 

genera represented. Only three species were found in all twelve of the surveyed oases: 

Sweet orange (Citrus sinensis), data palm (Phoenix dactylifera) and guava (Psidium 

guajava). Eight species were found in eleven of twelve oases: the three previously 

mentioned and sour lime (Citrus aurantifolia), fig (Ficus carica), mango (Mangifera 

indica), pomegranate (Punica granatum), and grape (Vitis vinifera). The next most 

frequently encountered species (found in ten of twelve oases) were papaya (Carica 

papaya), sweet lime (Citrus limetta), banana (Musa X paradisiaca), olive (Olea 

europaea), and nopal (Opuntia ficus-indica). This last species is slightly problematic, 

since some of the individuals were clearly Opuntia X ficus-indica or perhaps a distinct 

Opuntia species. Nearly 1/3d (31 spp.) of total species were documented in one of twelve 

oases. 

 Todos Santos had the highest number of perennial food crop species (79) and 

families (35) recorded. Santiago de los Coras, also in the southern peninsula had the 
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second highest number of species (48) and families (24) and also the highest number of 

mission species (20/21). San Ignacio and Todos Santos both had nineteen of twenty-one 

mission species; San Javier eighteen of twenty-one, and Mulegé and Santa Gertrudis 

seventeen of twenty-one mission species. All oases contained mission perennial crop 

species, and all had over ten mission species except San Luis Gonzaga, with the fewest 

species (5), families (5), and mission species (4). Two species found in the huertas 

actively planted and harvested as food crops are native to the peninsula: native cherry 

(Prunus serotina subsp. virens) and uvalama (Bumelia peninsularis) (Wiggins 1980). 

Twenty-one more species are native to continental Mexico and/or Central America and 

the Caribbean: Allspice (Pimenta dioica), custard apple-annona (Annona reticulata), 

soursop (Annona muricata), sugar apple (Annona squamosa), avocado (Persea 

americana), agave (Agave spp.), banana (Musa X paradisiaca), chiltepín (Capsicum 

annuum), grapefruit (Citrus paradisi), guava (Psidium guajava), mamey sapote (Pouteria 

sapota), papaya (Carica papaya), Spanish plum/red mombin (Spondias purpurea), 

prickly pear (Opuntia ficus-indica), false prickly pear (Nopalea cochenillifera), sapodilla 

(Manilkara zapota), black sapote (Diospyros digyna), white sapote (Casimiroa edulis), 

tepeguaje (Leucaena leucocephala), and vanilla (Vanilla planifolia) (Dunmire 2004; 

Janick and Paull 2008; GRIN Database, accessed in March 2011). 

Table 6. Presence/Absence Data for Perennial Food Crop Species in 2010-2011 Oasis Huerta Surveys. 
SB=San Borja, SG=Santa Gertrudis, SI=San Ignacio, GU=Guadalupe, MU=Mulegé, LP=La Purísima, 
CU=Comondú, SJ=San Francisco Javier, LD=Los Dolores, SLG=San Luis Gonzaga, TS=Todos Santos, 
SC=Santiago de los Coras. 
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Code SB SG SI GU MU LP CU SJ LD SLG TS SC 
Ackee           x  
Allspice           x  
Annona: 
custard apple; 
annona       x  x  x x 
Annona: 
custard apple, 
cherimoya*       x      
Annona: 
soursop           x x 
Annona: sugar 
apple           x x 
Apple x x x   x x x   x x 
Apricot  x           
Asparagus           x  
Avocado* x x x    x x x  x x 
Banana, 
plantain* x x x  x x x x x  x x 
Blackberry           x  
Breadfruit           x  
Cashew           x  
Century plant*  x x  x   x x  x x 
Cherry   x        x  
Cherry, native           x  
Cherry, 
tropical 
(Brazilian, 
Surinam)           x x 
Chiltepín   x  x x x x   x x 
Chive      x     x  
Cinnamon           x  
Citrus: citron*           x  
Citrus: 
grapefruit  x x  x  x x x  x x 
Citrus: lemon 
rough     x  x    x  
Citrus: lemon 
sweet  x x  x x x x x  x  
Citrus: lime 
sour (large)   x  x x x x x  x x 
Citrus: lime 
sour (small)* x x x x x x x x x  x x 
Citrus: lime 
sweet* x x x x x  x x x  x x 
Citrus: lime-
orange x  x x x x x x   x x 
Citrus: 
mandarine x  x  x  x x x  x x 
Citrus: orange 
sour*  x x  x x x x x  x x 
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Citrus: orange 
sweet* x x x x x x x x x x x x 
Citrus: orange 
tiny, sour     x  x x   x x 
Citrus: 
pummelo   x x x x x x x  x x 
Clove           x  
Cacao           x  
Coconut*   x  x  x  x  x x 
Coffee           x x 
Date palm* x x x x x x x x x x x x 
Fig* x x x x x x x x x  x x 
Ginger           x  
Grape* x x x x x x x x x  x x 
Guamuchíl   x  x x x x x  x x 
Guava* x x x x x x x x x x x x 
Guava, 
pineapple           x  
Guava, 
strawberry           x  
Hibiscus      x     x x 
Jackfruit     x      x  
Jujube            x 
Kumquat            x 
Lemon grass          x x  
Loquat       x    x  
Lychee           x x 
Macadamia nut        x   x  
Mamey sapote           x  
Mango x x x x x x x x x  x x 
Mangosteen           x  
Moringa           x  
Mulberry, 
black  x x    x      
Mulberry, red   x   x x      
Mulberry, 
white   x  x        
Olive* x x x x x x x x   x x 
Papaya x x x  x x x x x  x x 
Passion fruit           x x 
Peach* x x x  x  x x x  x x 
Pear   x     x   x x 
Pecan           x  
Pineapple           x  
Plum     x      x x 
Plum, Spanish, 
red mombin     x x x x x  x x 
Plum, Spanish, 
yellow 
mombin       x     x 
Pomegranate* x x x x x x x x x  x x 
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Prickly pear* x x x x x x x x  x x x 
Prickly pear, 
false   x  x x x x   x x 
Quince x            
Rosemary  x x    x    x  
Rue            x 
Sapodilla     x  x    x  
Sapote: black           x x 
Sapote: 
white/yellow*  x x x x x x x   x x 
Spearmint  x      x   x  
Star fruit           x  
Sugar cane*   x    x x   x x 
Tamarind*  x x  x  x x x  x x 
Tepeguaje  x   x x x x   x x 
Uvalama      x       
Vanilla           x  
Walnut           x  
Yuca/cassava           x  
Total Species 42 14 25 28 36 19 48 27 37 36 5 78 
*Mission 
Species 19 11 16 12 17 14 20 17 19 18 4 19 
 

 
 Figure 11. Mission-Era and Total Perennial Crop Species of Baja California Oases, ordered North to South. 
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Inventory Comparison 

Species change over time was recorded and graphed for the seven oases with 

quantitative historic data: San Borja, Santa Gertrudis, San Ignacio, Guadalupe, La 

Purísima, Comondú and San Javier (Appendix C: Tables 8-14, Figures 30-35). The 

baseline was set for 1774 when the most comprehensive set of records was written (De 

Mora 1774 at AGN, accessed 2011). Data quality varies among records depending on the 

priest making the report. These graphs are representative of species change, but cannot be 

considered infallible. The names used are common names, and some may actually 

represent different species. Sapote, for example, in the Nahuatl language of mainland 

Mexico means a large fruit with fleshy mesocarp and bony seeds. The word "sapote" can 

refer to any of the following species: In the family Sapotaceae, sapote cabello (Pouteria 

campechiana;), chicosapote (Manilkara zapota), mamey sapote (Pouteria sapota), 

caimito (Chrysophyllum cainito); in the family Rutaceae, sapote blanco (Casimiroa 

edulis,); in the family Annonaceae, chirimoya/ anona blanca (Annona glabra), 

guanábana (Annona muricata), ilama/ ilamazapote (Annona diversifolia); in the family 

Ebenaceae, sapote negro (Diospyros digyna); and in the family Theaceae, tepesapote 

(Ternstroemia tepezapote) (Huiquipedia, Accessed June 2011). I believe “sapote” as 

written in the historic documents most likely refers to the plant now called by that name 

on the peninsula, Casimiroa edulis. 

 In addition, the varieties represented in the modern surveys may not be the same 

as those in the historic inventories, for example the mission sweet orange is quite 

different than the modern grafted varieties of Washington navel and Valencia, though this 
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difference cannot be distinguished at the species level. These seven oases showed an 

increase of 14-32 total species, and six of seven showed an increase of 5-14 mission 

species. La Purísima was the only exception, showing a decrease of two mission species. 

San Ignacio showed the highest increase of total (+32) and mission (+14) species. Many 

mission species demonstrated positive trends in abundance of individuals over time: 

avocado, custard apple, banana, peach, sweet lime, sour lime, sour orange, sweet orange, 

date palms, guava, olive, prickly pear, sapote and tamarind. Grapes, figs and 

pomegranates showed the greatest decrease in total abundance; citron, sweet lime, 

avocado, peach and custard apple showed small negative trends in some oases. 

Guadalupe and La Purísima both registered a decrease of over 2,000 grape vines (GU: -

2,999; LP: -2, 468), though Comondú showed an increase of 2,943 vines. Santa 

Gertrudis, San Ignacio and Comondú registered negative trends in figs of -21 (CU), -

67(SG) and -130 (SI) trees, though La Purísima and San Javier showed positive trends 

(LP: +478, SJ: +29). Santa Gertrudis, La Purísima and Comondú showed a clear decline 

in pomegranates of -59(SG), -799 (LP), and -90(CU); only San Javier registered a clear 

increase of +66 individuals. The species with greatest increases in total abundance were: 

date palms (+3,272 individuals), olives (+965 individuals), sweet oranges (+2,649 

individuals), prickly pear (+372 individuals) and guava (+929 individuals). Changes in 

some cases were extreme, positive and negative, reflecting the dynamic nature of the 

small, isolated agricultural landscapes. 
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Species-Area Relationship 

 With the assistance of theoretical ecologists Michael Rosenzweig and Exequiel 

Ezcurra, I calculated Species-Area Relationship for the oases following the Arrhenius 

power curve (s = cAz, where S = number of species, A = area, c = constant, and z = slope 

of the species-area curve in log-log space) transformed logarithmically (logS = logc + 

zlogA) to be fitted by linear regression (Dengler 2009). We performed linear regression 

to calculate the value of c (constant) and z (slope). We then used these coefficients to 

develop a predictive model of oasis species-area. We tested individual significance of the 

species-area relation for each oasis and curve fit using Pearson’s residuals. 

 Our findings confirm that agricultural species within oases gardens follow the 

classic species-area relationship, with the number of domesticated perennial crop species 

increasing with area in cultivation (Figure 12). When we applied number of total 

perennial crop species and total area in cultivation, eight of the twelve oases demonstrate 

significance with the species-area curve at the 95-percent confidence level (Figure 12). 

Four of the sites did not show significance--two above the curve, and two below. The 

sites that show no significance above the curve are Mulegé, perhaps because of its few 

gardens and relatively high number of species, and Todos Santos, perhaps because it has 

the highest number of perennial crop species and largest area in cultivation. San Luis 

Gonzaga, with one garden and only five species, and La Purísima with a large area and 

relatively few species within the gardens both show no significance below the curve. 

 When the same calculations are applied only to species introduced during the 

Mission era (Figure 14), all oases except San Luis Gonzaga demonstrate significance 
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with respect to the classic species-area curve. This indicates that the Mission-era species 

richness follows a different pattern of species accumulation with area in cultivation than 

total perennial crop species within oases. All oases surveyed held some or all of the 

twenty-one mission-era species, and the larger oases tended to hold more than the smaller 

oases, except for the species-depauperate mission San Luis Gonzaga. Total species 

richness within the oases is influenced by many factors, including proximity to highways, 

urban development, tourism, agricultural market integration and other factors that I 

explore further in later analyses. These graphs indicate that such factors do not have as 

strong of an influence on mission species richness within the oases, which tends to 

increase simply as area in cultivation increases. 

 The slope of the lines, when Total and Mission-era species are plotted on the 

logarithmic scale, is also different; the Total Species graph shows a slope of 0.317, and 

the Mission Species graph a slope of 0.134 (Figure 13; Figure 15). The difference in 

slope between then two graphs can explain different patterns of species accumulation 

with increasing area. Rosenzweig (1995) writes that biogeographers have noted that the 

number of species on islands within an archipelago, as with species on a continent is 

correlated strongly with area. Slope (z) values among islands range from 0.25-0.35 and z 

values from continents or subdivisions of areas generally fall between 0.12-0.18. By 

matching the two graphs to these ranges, I would suggest that the Total Species slope 

falls into the range of the island-archipelago and the Mission Species slope parallels those 

of continental species-area richness. Applying this information to oasis agro-biodiversity 

conservation, I suggest that a reduction of “island” area lowers the diversity more than a 
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reduction of “mainland” area—this indicates that losing one or more of the oases will 

result in a loss of the total species more than in a loss of the mission species. 

 The slope also can demonstrate the number of species shared among the sample 

plots: plots that share many of the same species will have a more shallow slope than 

studies of plots that share few species, which have slopes of higher values (Collins, 

Vázquez, and Sanders 2002). In the Mission Species graph (Figure 15), the slope of the 

line is less, indicating that all of the oases share many of the mission crops, and the sites 

in the Total Species graph (Figure 13) share fewer species (as would be expected). Also 

in the Total Species slope, the number of species continues to increase with area at a 

higher rate than the Mission Species slope, indicating that levels of mission crops reach 

saturation quickly in the oases, and larger oases do not hold many more mission species 

than smaller oases. 

 While this ecological model reveals interesting patterns in the agricultural 

diversity within the oases, it is critical to mention that methods drawn from biogeography 

cannot be limited in their explanatory power when applied to human systems. While 

these models shed important light into oasis agro-ecological systems, they can also 

obscure factors such as social, political, and economic forces that also transform oasis 

biocultural systems. I discuss some of these factors in the following sections and the way 

they relate to the species-area calculations. 
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 Figure 12. Total Species-Area Curve (Species: Area) 

 

 
Figure 13. Total Species-Area Relationship (LogSpecies: LogArea) 
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 Figure 14. Mission Species-Area Curve (Species: Area) 

 

 
Figure 15. Mission Species-Area Relationship (LogSpecies: LogArea) 
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Rank Abundance 

 Rank-Abundance curves were calculated for all twelve oases to 

characterize the diversity within oases, though oases with fewer than ten gardens 

(SB, GU, MU, LD, SLG) were excluded from the analyses (Figures 16-22). The 

species with highest relative frequency (number of times species occurred/number 

of gardens in the oasis) were given a number 1, and consecutive numbers given to 

consecutive decreasing values of species relative frequency. These graphs indicate 

the distribution of species within the oases: the species with the most 

representation are given the highest scores, while species with low representation 

lie closer to the x axis. The graphs with the steepest rate of descent are those where 

only a few species have the most representation in the gardens. The graphs with 

the shallow declines are those where a higher number of species are represented 

throughout more of the gardens. The sites with the most even descent imply that 

these oases have the highest long-term potential of retaining high agro-biodiversity 

because the diversity is more evenly distributed throughout the gardens. These 

oases are San Javier, Comondú and San Ignacio, three mid-sized oases that also 

rank in the middle of the evenness scale and species-area curve. The oases 

depauperate in species show steeper declines (Santa Gertrudis and La Purísima) 

and those with higher overall species richness (Santiago and Todos Santos) have 

relatively few species each with high relative frequency and many species with 

lower occurrence rates in the gardens. 
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 Figure 16. Santa Gertrudis Rank-Abundance Curve. 

 
 
 Figure 17. San Ignacio Rank-Abundance Curve. 

 
 
Figure 18. La Purísima Rank-Abundance Curve. 
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 Figure 19. Comondú Rank-Abundance Curve. 

 

 Figure 20. San Javier Rank-Abundance Curve. 
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Figure 21. Todos Santos Rank-Abundance Curve. 

 

 Figure 22. Santiago Rank-Abundance Curve. 
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Ignacio). Others have individual springs or wells and are located in tributaries of 

the same canyon or in more remote areas, but use the mission as the primary 

population and resource center. Thirty-four solares within seven oases and sixty-

three ranch gardens surrounding eight oases were surveyed. Sample size varied in 

both solares and ranch gardens, and with more samples, the number of species 

would likely parallel between the three types of sites. Ranch garden total perennial 

crop species diversity and diversity of species introduced during the Mission era 

tended to be slightly lower and parallel diversity within mission huertas (Figures 

23-24). In the case of La Purísima, Mission-era species diversity was higher in the 

upstream communities of San Isidro and Carambuche where water quality is better 

and the agricultural system thriving. Two additional species not registered in the 

oasis huertas were found in ranch gardens: carob (Ceratonia siliqua), and taro 

(Colocasia esculenta), the latter of which was also encountered in one house 

garden or solar. Too few solares were surveyed to have an accurate understanding 

of their contributions to relative overall diversity, however both mission and total 

perennial food crop species tended to be lower in solares. 
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Figure 23. Comparison: Total Crop Diversity in Huertas, Ranches and Solares 

  

 
  Figure 24. Comparison: Mission Crop Diversity in Huertas, Ranches and Solares 
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DISCUSSION: 1. AGRO-BIODIVERSITY 

Figure 25. Guavas at Santa Gertrudis. 

 

 By several means, I can confirm that Baja California Jesuit mission-oases 

harbor high levels of agro-biodiversity with both Mission-era and modern crop 

introductions (eighty-nine total perennial food crop species, with twenty-one 

Mission-era species). These levels are high for desert regions, but not for tropical 

indigenous agriculture and must be contextualized by considering the isolation of 

the peninsula, the isolation of each oasis and the relatively small size of the 

cultivated landscapes (0.50 ha- 153.15 ha, average 28 ha). All oases showed 

retention of some of the original mission species, indicating that these oases are 

sites worthy of protection as historic agro-ecological landscapes and reservoirs or 

refugia of heritage species. The patterns of diversity persistence among oases are 

notable: Species-area curve calculations reveal that larger oases do not necessarily 

more positively favor the retention of mission species than small oases. Patterns of 

diversity within oases—addressed through rank-abundance curves—show that the 

oases with the most even distribution of species and therefore the highest potential 

of species persistence are the mid-sized oases of San Javier, Comondú and San 
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Ignacio that also fall on the traditional species-area curve. The small, isolated 

oases however, have the lowest overall agro-biodiversity and are the most 

vulnerable to species loss. These include Santa Maria, Los Dolores, Guadalupe, 

and San Luis Gonzaga. Agro-biodiversity in ranch gardens and solares tends to be 

slightly lower and parallel the diversity found within the mission huertas, 

indicating that these also are potential sites of in-situ conservation. 

 Oases are dynamic landscapes due to the frequency of hurricanes and 

floods, droughts, and human population changes as well as the nature of the sites 

as sink and source populations of heritage crops. I suggest that the oases, though 

isolated island-like landscapes, should be considered as interdependent and 

interconnected sites. 

 

Sources and Geographies 

 The first consideration of oasis integrative processes is to trace the original source 

and nature of the perennial food crop diversity: These remote outposts of agriculture 

serve as the end of the line for many crop species first shaped in Persia, the Middle East 

and North Africa. Spain, during the time of New World colonization was the European 

port of entry for agricultural diversity from Africa, Asia, the Near East and Europe. 

According to Dunmire (2004), much of Spain’s agricultural practices and species arrived 

during the Moorish conquest; these species include taro, apricot, citron, lemon, sour 

orange, sweet lime, carob, date palm, pomegranate, banana, sugarcane, and mulberry. 

However, 800 years of earlier Phoenician presence in port towns on the Iberian Peninsula 
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had already introduced most of the traditional ecological knowledge and practices used to 

manage, harvest and process these crops (Nabhan in prep.) 

 International trade before and during the era of colonization carried plant and 

animal species around the world, as well as technologies and knowledges associated with 

these species and their management. Dunmire documents species with origins in several 

continents that had arrived to Mexico prior to 1580: Asparagus, apple, apricot, date palm, 

fig, jujube, olive, pear, pomegranate, quince, banana, grape, English walnut, chives, mint, 

ginger, sugarcane, mulberry, sweet cherry, peach, plum, citron, lemon, lime, sweet 

orange, sour orange, and pummelo. By the 1630s, rosemary had made it to the Spanish 

colony, rue by the 1760s, tamarind by the late 1700s, coffee by the 1730s, and mango by 

the 1800s. These crops came as seeds, young plants, and/or offshoots by land and sea. 

 Many species native to the Americas were also adopted into colonial agricultural 

systems and diets and transported northward in Mexico and to other continents. The 

Jesuits, as early colonizers who needed food sources to feed their neophytes were active 

participants in agricultural development. These priests came from many countries and 

regions in Europe and the Americas and brought with them the species and agricultural 

practices from their home environments. Tracing the exact origin of the agricultural 

systems technology is difficult—Padre Juan de Ugarte, responsible for developing the 

first agriculture on the peninsula came from Honduras, and was the first to produce wine, 

a technology that came from the Mediterranean, and install complex acequia systems that 

trace back to Arabic origins (Trillo-San Jose 2003). The twenty-one species documented 

in the oases just after the Jesuit expulsion are those that were introduced and survived in 
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the oases. They provide the baseline for the surveys as the original mission species to 

assess change through time. 

 During the Jesuit period, and later after Jesuit expulsion, the oases on the 

peninsula were connected through the Camino Real, by smaller roads and trails and by 

sea. Trade occurred from oasis to oasis as well as between the oasis and other mining 

towns and the mainland (Crosby 1994; Trejo 2002; Cariño and Castorena 2007). The 

farmers of these oases cultivated grains, beans, sugarcane, fruit trees, vineyards and 

vegetables and exported, sold and traded fresh and dried agricultural products among the 

farming communities (Trejo 2007). Crops were also introduced from the mainland during 

this time as workers arrived to the oases, mines, and towns of the peninsula—Many 

community members explained to me that mango varieties, guavas, white figs, quinces, 

grape varieties and citrus (pummelos and grapefruit) were introduced to the oasis gardens 

by their fathers and grandfathers. 

 After the colonial period, other crops were introduced to the peninsula, including 

hybrids developed in Europe and the United States. Recent introductions include guava 

and pomegranate varieties, Washington navel and Valencia oranges, tangerines, 

mandarines and other grafted citrus, grafted apples and pears, and exotics from many 

continents. Agricultural experiment stations in the United States and Mexico are the 

indirect sources of some of the species, and others arrived by land, sea and air illegally. 

Foreign residents and the more elite locals have introduced many agricultural species to 

the oases, and the regions with high foreign populations and wealthier Mexican residents 

tended to have the highest total species diversity in relation to their size (Mulegé, Todos 



 

 

 
 
  120 

Santos, Santiago de los Coras), but few are of much antiquity on the peninsula. The 

eighty-nine crop species with origins in six of seven continents demonstrate the 

tremendous diversity in the crops and their geographies introduced after the Jesuit period. 

 

Mission-Era, Wild, and Newly Introduced Species Clarifications  

 In the 2010-2011 investigation, all cultivated species were initially counted in the 

oasis huerta surveys, but several of these proved to be problematic in the analysis. Only 

perennial food crop species were included for the quantitative calculations, but a few 

other crops and wild, but utilized species, deserve mention. 

 Washingtonia filifera occurs in many of the gardens, but not as a true 

domesticated crop. These are native to the peninsula and actively harvested as wood and 

fiber resources. They are self-seeding and together with the date palms (Phoenix 

dactylifera) form the upper story of the gardens and dense stands through the valleys. The 

fruit of both serve as a source of food for wild and domesticated animals and native 

fauna. The seeds of the Washingtonia palms are eaten by humans, but not typically 

harvested, and the trees are not managed primarily as a food resource—for this reason 

they were excluded from the data. Wild grapes (Vitis arizonica), wild figs (Ficus palmeri 

and F. brandegeei), and wild plums (Cyrtocarpa edulis), all native to the peninsula were 

found in the gardens but excluded because they were not cultivated as food resources. 

Jojoba (Simmondsia californica) and tobacco (Nicotiana spp.) were excluded because 

they are not edible species. Cotton, a perennial plant introduced by the missionaries and 

noted in several of the early records was excluded as well as several forage (alfalfa, 
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clover, buffelgrass), medicinal (camphor, neem, aloe vera, Mexican calabash tree) and 

ornamental (false pistachio, bamboo) species. 

 Three taxa were not identified to the species level with much confidence: Most 

Agave species were ornamental, through many people noted them as edible, and they 

were periodically used as a food crop; these are included in the analysis as one 

unidentified species. Further botanical and ethnographic work is required to distinguish 

which were used for edible purposes. Similarly, a few different Opuntia species were 

found in the gardens. All Opuntia species cultivated were included in the analysis as 

Opuntia ficus-indica, the most common species, though some were clearly hybrids or 

other species. Citrus species were the most problematic introduced perennial food crop; 

the different species hybridize (and are the results of hybridization for the most part), and 

could not be clearly distinguished. One pummelo-type hybrid, cultivated primarily for its 

thick bitter rind, was included as a pummelo, though it is most likely a Citrus medica X 

Citrus maxima. Photos, seeds, and a description were sent to citrus specialists, and the 

identification was inconclusive. 

 Further work is warranted to understand oasis diversity at a varietal level. Many 

farmers distinguish varieties by color, size, ripening time, and flavor; some varieties are 

well-recognized clones of a single parent type, some distinct types reproduced by seed, 

others seedling types from heterogeneous species or cross pollination between varieties 

that have not been widely cloned or recognized. Identification at the varietal level has 

importance for conservation of heritage crops. 
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 For instance, farmers across seven of the oases described the original mission 

orange in a similar way: a large, very sweet orange with many large seeds. In Mulegé, 

San Ignacio, San Javier, and La Purísima, farmers said that they had planted the original 

mission orange by seed, and showed us these trees in the gardens; samples of these are 

included in the photo documentation and seeds and descriptions sent to the USDA lab for 

identification. Other grafted orange varieties make up the majority of the sweet oranges 

counted, though these are not interesting for conservation. The original sweet orange, 

reproduced by seed for almost three centuries in the oases might hold valuable genetic 

resources. The original sweet lime, Citrus limetta also reproduces well by seed and shows 

very little heterogeneity in the fruit among several different oasis and ranch gardens on 

the peninsula. Most residents identified this as one of the older species in the oases, 

indicating that it had not been reintroduced in most cases, nor introduced as a grafted 

variety. Many huertas also had the small sour lime, Citrus aurantifolia, noted by 

missionaries in the original documents, though all of the trees surveyed had been 

purchased as grafted trees and none of the original stock were found. 

 Other species and hybrids of the genus Citrus also present challenges. One 

Dominican record notes the presence of citron, (Citrus medica) at La Purísima, though no 

pure citron trees were found growing in the oases. However, I did encounter several 

strange fruit with citron characteristics of sour flesh and irregular or bumpy skin (as 

mentioned above with Citrus medica X C. maxima). Farmers grow these primarily for 

their rind, which they made into dulces or preserves. They lumped them under one name 

toronja, which included all citrus with thick rinds, whether of pummelo type with smooth 
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skin and shaped like fat tears, or the citron hybrid-types of immense flattened, lumpy 

spheres, whether the flesh was pink or yellow, sweet or strongly acidic. One 17th-century 

drawing from Italy of a hybrid between citron and lemon (called by the artist Citrus 

limonimedica), shows a roundish, yellow fruit with and irregular rind, very similar to 

some found in the oases, though no description accompanies the drawing to give clue as 

to the fruit’s acidity (http://collections.vam.ac.uk/item/O114266/drawing-citron-lemon-

citrus-limonimedica/).  

 Another rare citrus type, called a limón real, evades identification and is listed as 

a possible hybrid between Citrus limon X C. medica. The large, yellow citrus fruit is 

shaped like an oblong lemon, though the rind wrinkles into large, irregular bumps, and 

the pale amber-green flesh inside tastes acidless or sweet. An inventory of San Javier 

from 1828, located in the AHPLM (La Paz) lists a limón real tree, though it is unclear if 

this is the same type. In the south of the peninsula, farmers call large, American-type 

lemons limón real. I only found the lumpy, sweet lemon in the central oases of San 

Javier, Comondú, and La Purísima, though few of these trees are also growing across the 

gulf in the state of Sonora, MX. Some of the farmers in these central oases said that the 

tree could be planted by seed, which would indicate that it were not a recent hybrid, 

though others said that it must be reproduced by cuttings or grafting. Nurseries in the 

valley of Santo Domingo have reproduced this variety by grafting, and many oasis 

households in the central mountains (La Giganta) had grafted limón real trees growing in 

their gardens and yards. I found two trees supposedly of the original stock (not grafted), 

one at a small ranch outside of La Purísima, and another old tree, almost dead in the 
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canyon above San Jose de Comondú. Seeds from both of these were collected and sent 

them to the USDA lab, but no identification has yet been offered. 

 The original date palms were described by some of the early missionaries as 

similar to those in Bereberia. However, date seeds rarely sprout true to their parents and 

date offshoots weigh too much to be easily transported and kept alive on the journey 

across the ocean. The dates in the peninsula represent all types, large, small, large fat 

seeds, long narrow seeds, red, yellow, dark, black, caramel colored, sweet, astringent—

though most of these do not compare with the commercial varieties of dates, reproduced 

as clones from a few fortunate seedling varieties. Some farmers identified different 

varieties of dates, while many lumped all diverse forms under one variety “mission date” 

and only distinguished the newly imported commercial varieties called “dátiles de Indio 

or dátiles de Bonfil,” referring to Indio, California and the ejido Bonfil that imported four 

date varieties, Kadrawi, Sahiri, Medjool and Deglet Noor from Indio, California. The 

Mexican government also has a program to import new varieties from Israel, however, 

these have not yet made it into the repertoire of variety names used by the farmers. 

 Two distinct varieties of pomegranates might be related to the Jesuit missionaries, 

or it is possible that only one original variety came across on the boats, and the second is 

a derivative of chance seedlings. The first variety called tiempo because it matures at one 

time, usually early fall has clear, pink sweet seeds. The second variety called todo el año, 

matures throughout the year and has larger, reddish fruit with red seeds. These do not 

clearly separate into two distinct varieties because they lie at two extremes of a 

continuum of fruit characteristics. Only in the farthest northern oases of San Borja and 
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Santa Gertrudis did the farmers recognize only one variety, the clear seeded type. One 

farmer said that the pomegranate originally had the desirable characteristics of large, 

sweet fruit with sweet seeds, but over time, the seedlings sprouted and the fruit 

degenerated. A few farmers had introduced improved varieties, though the pomegranates 

growing along the irrigation canals and in the fields in most oases could be identified to 

one of the old types, or a cross of the two. In Todos Santos, the farthest south, only a few 

slender stemmed pomegranates grew as ornamentals. 

 The oldest guava trees identifiable by location and size of tree had fruit with white 

or light rose-colored flesh and large seeds. According to Drs. Francis Zee and Brian Irish 

an the USDA guava labs in Hawaii and Puerto Rico, guava species, especially old, open 

pollinated varieties, easily cross pollinate and hybridize, leading to an early infinite 

diversity of offspring. Indeed, farmers distinguished between multiple guava types; 

farmers characterized the fruit by size, shape, flavor, color and ripening time. At first, 

farmers noted only two variety distinctions, white and red or rose. Farther into the 

surveys, I realized that farmers tended to call a single rose-fleshed type as either white or 

red, depending if they had other varieties with redder or whiter flesh. I saw guavas with 

small and round fruit, or long and pear-shaped, with flesh of all tones between white, 

yellow, pink, and dark pink. Bark, trunk, and leaf characteristics varied as well. These are 

likely the descendants of a few old varieties introduced by the missionaries (many of the 

1774 inventories note guavas growing in different missions), and introductions over time. 

The oldest guava tree identified by farmers grew in a side canyon that joined the arroyo 

downstream of the San Javier mission. They said that the guava and the grapevine, both 
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growing alone in a high, isolated lip with a natural spring were the oldest fruit trees in the 

area (though the olive and grape in the mission are perhaps 300 years old). The grape was 

the mission variety and the guava a very white fleshed, large-seeded type. A few of the 

farmers grew specific, known varieties that had come from the United States or larger 

nurseries. 

 Mangos and avocados also show heterogeneity when reproduced by seed and 

several types are growing in the mission gardens. Farmers distinguish these by size, 

color, taste, maturation time, and growth habit. Many modern varieties are also available 

through nurseries. The oldest mango trees are a small-fruited variety known simply as 

criollo, and the trees in Todos Santos and Santiago are well over a century old. These 

distinctions might be relevant for conservation purposes: in the past, mango and avocado 

trees sprouted along the irrigation canals. Now that many of these canals have been 

converted to more efficient plastic pipe systems, the old trees are dying. The older trees 

also have little commercial value and are being replaced by standardized varieties grown 

for export. 

 Two distinct types of olives were found in the missions, a small ovate olive locals 

call minudita that occurs in clusters on the stem and is used as both a pollinator olive and 

for olive oil. One of the oldest trees on the peninsula, at the mission of San Javier (age 

~300 years) is of this variety. The second type, represented in trees just as old is a fat, 

more round black olive, called grande. The age of the trees indicates that both varieties 

were brought over with the missionaries. San Javier has another type of medium size that 

is perhaps a hybrid between the two. A recent study of the diversity and structure of 
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mission olive diversity in the central coast of California indicates that while olive 

diversity was dominated by a limited number of common genotypes, several unique, 

unidentifiable cultivars also existed that might have developed on site (Soleri et al. 2010). 

Figure 26. The author standing by a 300-year old minudita olive at San Javier. 

 

 

Historical Inventories 

 The historical inventory comparisons show fluctuations in the oasis agriculture 

through time (Appendix C: Tables 8-14, Figures 30-35). Some of these changes seem 

extreme, as in the change in abundance of over 2,000 grape vines, but in reality these 

represent small vineyards. For instance, in San Javier, post-survey I returned to find that 

one farmer had taken the initiative to plant 3,000 young vines for the purposes heritage 

species and cultural conservation. The vines had not yet taken root and I could include 

them in the surveys, but this demonstrates the ease with which crop species abundances 

can change. 
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 One of the most dramatic historic increases in population size can be seen in the 

date palms (Phoenix dactylifera): Johann Jakob Baegert (1979) mentions date palms as a 

crop of minor importance during the Jesuit Era. The 1774 Dominican records note a few 

palms at Comondú (3), Loreto (4), and San Javier (4) and a more at La Purísima (34 

palms). The palms have now increased to over 3,000 within the huertas and perhaps 

several hundred thousand in the valleys. Aschmann (1957) records the change in 

production, from twenty arrobas of dried dates at San Ignacio in 1785 to 200 arrobas 

produced by 1800. By 1857, Mulegé was producing 3,000 arrobas. He records date 

production in 1957 at San Ignacio at 16,000 arrobas or 200 tons. 

 The overall trends in Mission-era and total perennial species crop abundance 

demonstrate an increase from the Jesuit baseline in all but one oasis site. The picture is 

somewhat more complicated when all fifteen oases occupied by the Jesuits at the time of 

their expulsion are included—the oasis of Santa Maria has been completely abandoned, 

and Loreto and San Jose del Cabo have turned into immense urban areas with no original 

huertas remaining. San Luis Gonzaga and Mulegé, as indicated by other historical records 

have lost considerable diversity in the last fifty years; although trends may show increase 

since the Jesuit times, in many cases the diversity is far less than it was half a century 

ago. Most of this is related to social, political and economic changes in the oases, though 

hurricane damage to the fields also plays a role. Adequate records do not exist to make 

this quantitative comparison. Species change during the next half century should be 

documented to indicate recent trends in oasis agricultural diversity. 
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Spatial Distribution of Diversity 

 The twelve oases under consideration in this study are situated along the lower 

two-thirds of the Baja California peninsula, and differ in latitude, longitude, and their 

proximity to the Gulf of California and the Pacific Ocean. This produces a gradient of 

climatic, topographic, and other physical factors that inform the type of perennial crop 

species that can survive in the oases. While the natural mesic environment of the oasis as 

well as human alterations and constructions can create micro-climates, the data show a 

slight difference in the species found in the northernmost and southernmost oases. 

Perennial species that thrive best in cooler climates or require chill hours, such as apples, 

pears, quinces, pomegranates, grapes and olives were found in greater abundance in the 

northern oases and were virtually non-existent in the southern oases. This did not seem to 

hold true for tropical crops such as mangos, sugarcane and avocados, which were 

distributed throughout the oasis archipelago. Soil type also limited the species: coconuts 

were found mostly in the oases close to the coast, and in the oasis of La Purísima, farmers 

said that the soil was not suited to olive trees. 

In general, it seemed that perennial food crop species diversity in each oasis 

varied according to several driving factors, including the physical geography of the oasis, 

geographical isolation and access to markets, industrialization of agriculture, urban 

development, water quantity and quality limitations, proximity to cities, highways, 

airports, and ports, and area of arable land. Tourist and foreign resident populations were 

noted as having a strong influence in the total species diversity in the huertas. Land 

tenure type and conflicts over land ownership were most likely the cause of the low 
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diversity in San Luis Gonzaga and to some degree in Comondú and Santa Gertrudis, 

whereas private property ownership was correlated with higher total perennial crop 

diversity in San Ignacio, Mulegé, Todos Santos, and Santiago de los Coras. Problems in 

water access, quality and quantity were the primary cause of low diversity in La Purísima 

and noted by community members to have affected crop diversity in Mulegé. These 

factors differentially affected the oases because of their spatial distribution along the 

peninsula, indicating that the network of interconnected oases should be considered for 

agro-biodiversity and heritage perennial crop conservation initiatives. 

 The spatial distribution of diversity found within the oasis solares and in the 

peripheral sites also has implications for conservation. Perennial crop diversity found in 

the solares in most cases was lower than the diversity found in the huertas, indicating that 

as the oases become more urbanized and huertas are transformed into residential areas, 

diversity will decrease. Diversity in the ranches surrounding the oases was often as high 

as the huertas within the oases, suggesting that these are a potential source of crop genetic 

resources (and cultural knowledge), even as the oases become more developed. These 

sites, however are also smaller and more vulnerable to environmental and demographic 

stochasticity. For instance, in the ranch of Paso Hondo, near La Purísima, and Rancho 

Los Achemes, near San Luis Gonzaga the last hurricane destroyed the dams and canals, 

and the few residents, lacking incentive or resources have not repaired the systems—

many of the old fruit trees found in these locations were dying or already dead. These 

places are also dependent on a few people or families and more easily abandoned when 

the younger generations leave to find work in the cities. 
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Agro-Ecology 

 Another consideration is the nature of the agricultural systems as unique agro-

ecological landscapes developed for and through the geography of the oases and the 

peninsula. The landscape informs the design of the fields, especially in narrow canyons. 

The slope and track of the canal system also influences the location and extent of the 

arable land. Topography and soils give the gardens their slope and substrate, though 

terracing and soil development moderate these factors. In some of the ranch gardens, 

farmers had hauled soil in using mules to create gardens in the rocky canyon sides. These 

oasis gardens show structural diversity and an integrated native and domesticated animal 

and plant agricultural system. They are also, in most cases, small-scale farming systems 

that utilize crop rotation, livestock integration, mixed annuals and perennials, and 

structural diversity or crop teiring. In many of the gardens, perennial fruit plants grow 

along the irrigation ditches and form hedgerows between fields, providing shade, 

windbreaks, and attraction for predatory species and pollinators. Open areas between 

yield forage crops, grains, legumes, vegetable crops, or are planted in rows of perennial 

fruit crops or vineyards. Livestock, including cattle, burros, hair sheep and goats are 

grazed in the gardens during fallow periods, or tethered to tall trees in the huertas and fed 

grass and herbacious plants harvested by sickle. These mixed-method systems offer a 

defense against pest epidemics, drought, and floods and enable long-term viability of the 

farms and the farm families. 

 The systems integrate wild and introduced species in highly interactive, through 

not truly mutualistic relationships; date palms along with native California fan palms 
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serve as keystone species in the riparian eco-systems, providing food resources to 

temporary and permanent resident species, ecosystem structure for nesting and habitat 

sites, shade for understory species and organic matter that alters soil composition and 

moisture. Grapevines, pomegranate bushes and fig trees as understory introduced species 

also provide food and habitat resources as well as contribute to the agro-ecosystem 

structure and function. Rosenzweig (1995) noted that the more species share a particular 

space, the more habitats they recognize within the space. In oasis gardens, the more 

complex the garden structure, the more agriculture species likely to be found. 

Rosenzweig also notes that the highest levels of biodiversity are often correlated with 

intermediate disturbance. Within oasis gardens, the highest agro-bio and biodiversity is 

often associated with traditional management systems where few if any mechanization is 

utilized in the garden. Small sections of fields are tilled by hand for annual crops and 

other sections left with perennial fruit trees and vines and forage crops. The fields with 

the lowest biodiversity are those almost abandoned and those converted to extreme 

industrial agricultural practices. When considered as an inter-oasis system, rather than 

intra-oasis, the series of oases together, with the industrial and small-scale sites, the 

combinations of irrigation systems, abandoned to heavily managed spaces together 

represent higher compositional, structural and functional diversity than systems of only 

small-scale agriculture. 
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Figure 27. Gardens at Comondú. 

 

 

Farming Techniques and Practices 

 The farmers interviewed represented a wide range of agricultural perception and 

knowledges and utilized many different types of practices. Commonalities in the 

management of many oasis huertas were noted in the methods of pruning, planting, and 

reproducing the agricultural species. The techniques are elaborated in the oasis 

descriptions (Appendix D). In general, techniques and methods described by farmers in 

all oases varied little: the pool of agricultural knowledge in the oases is representative of 

a short agricultural history (three centuries), limited population of farmers connected 

through trade and intermittent travel to festivals, or perhaps the methods that survived 

over the isolation and distance were simple techniques that were easy to remember and 

transfer orally. Most farmers pruned grapevine spurs to “two buds” in February, and did 

not prune fruit trees at all except to remove dead branches. Most described similar 

methods reproducing the perennial fruit trees and vines--either separating the young 
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plants from the mother tree at or near the base and plant them in other locations, or taking 

the trimmings of the branches or vines and keeping them moist, in a mix of soil, sand and 

organic matter until roots sprout, and the cuttings become individual plants. Other 

methods utilized include air-rooting techniques of wrapping moist soil and organic 

material around a higher section of a branch and then parting the branch when roots 

sprout inside the soil ball, or bending a branch to the ground and pinning it to the moist 

earth until roots sprout, called acodo. Most gave importance to the stage of the moon, but 

many gave opposite recommendations (planting and pruning on the full moon or new 

moon) or simply could not remember. Fruit processing techniques also showed low 

variation among oases. In general farmers do not practice grafting. Farmers also use 

seeds of perennial trees as a means of reproduction, especially if the seeds are large and 

do not require difficult processes or treatment for the seed to germinate. These techniques 

were all ones that could be easily transferred among farmers or among generations of 

farmers. The knowledges described showed more variation among individuals farmers 

than among oases, though many of the people interviewed had lived for three to five 

generations at the same oasis. 

 

Agricultural Industrialization 

 Two oases in the south deserve mention for changes in the agricultural systems, 

from small-scale farms to large industrial agricultural sites: Todos Santos and its 

commercial chile production and Santiago with citrus and mangos. In both of these cases 

a canal system was still in use in the oasis, and the towns had shown urban development 
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but were still primarily agricultural centers. Both also had the highest total perennial crop 

diversity, possibly due to the thriving agriculture, strong market economy, and proximity 

to the highways, combined with urban development. Both also showed strong persistence 

of heritage species. These management changes do come at a cost to the structural 

diversity in the agricultural systems and the presence of native species: high field 

fertilization and pesticide inputs had visibly damaged bird populations (dead birds found 

in many of the chile fields) and presumably the water quality. Black plastic row covers 

and drip systems, replaced annually also extract an environmental cost; at the end of each 

season, the plastic is burned or buried in close proximity to the fields. In Santiago, 

farming still covers a large percent of the area within the town limits and many people are 

involved in agriculture as permanent or temporary laborers. The Los Cabos organics 

mandate has limited the amount of pesticides and herbicides employed, but most of the 

fields are monocrops of a few citrus or mango clones, and many of the old varieties and 

practices have fallen into disuse. 

Figure 28. Commercial Chiles at Todos Santos. 

 

  



 

 

 
 
  136 

Agro-biodiversity Conclusions 

 The mission oases of Baja California support high agro-biodiversity for their 

relative size and the distance of separation among the isolated agricultural landscapes. 

They show a diversity of structural, compositional, functional and cultural management 

in the agricultural systems and use of integrated native and domesticated plant and animal 

species. The two southern oases demonstrated the highest numbers of total species due to 

increased accessibility, foreign interest, industrialization of the agriculture and strong 

agricultural economies. These also had strong mission species composition. The mid-

sized, mid-peninsula oases showed the most diversity of heritage crop species and 

farming systems along with traditional agricultural and food processing practices. The 

critical finding in this research is high mission perennial food crop diversity is shared 

among many oases, and conservation focused on a few key sites will likely retain much 

of the heritage crop diversity represented on the peninsula. The geographic diversity of 

the oases, meaning the physical structure, distance from one another, and location on the 

peninsula with respect to urban development, highways, and industrialized agricultural 

production areas produces the very differences needed to maintain agricultural diversity 

over long time scales, indicating that oases should be considered as an interconnected 

system of heritage sites. These sites hold unique crop assemblages with complex 

environmental adaptations and traditional knowledges and practices that differ from other 

cultivated desert oases Central Asia, the Middle East and North Africa; they should be 

promoted as sites of informal and formal in-situ agricultural and traditional knowledge 

conservation. 
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RESULTS AND DISCUSSION: 2. POLITICAL ECOLOGY 

 The semi-structured interviews I conducted with farmers, local reserve and town 

authorities, produce buyers, and scientists, as well as archival research into historic, 

social, economic, political, and protected area status data reveal how the agricultural 

diversity present within the oases is affected by the differential effects of integration with 

and isolation from political structures and markets. To answer the question of which 

factors most influence in the loss or retention of these agricultural species and farming 

systems; specifically, the relationship of geographical remoteness, market integration, 

land tenure, tourism, and protected-area status to this diversity, I tested my five original 

hypotheses and analyze these with respect to the quantitative data I generated with the 

garden surveys. 1.) The more geographically isolated the oasis, the higher retention of 

Mission-era introductions, or: Proximity to the trans-peninsular highway or paved roads 

connected to urban areas should positively affect new crop introductions and negatively 

affect retention of Mission-era species. 2.) Oases with higher market integration should 

see a positive flow of new cultivars and negative retention of Mission-era species. 3.) 

Oases with clear land-ownership, both communal and private, should have higher 

diversity than those in conflict. 4.) Tourist development should initially reduce or depress 

the retention of Mission-era diversity, but may later foster re-diversification of 

introductions for niche markets catering to foreigners. 5.) The cumulative set of different 

land protection designations should positively affect agro-biodiversity retention, or at 

least not reduce it unless tourism swamps agricultural income at select sites. I also 



 

 

 
 
  139 

discuss two other factors I found to be important in the interviews and agro-biodiversity 

surveys, demography and water governance. 

 

Geographical Remoteness 

 The fifteen Jesuit mission oases under consideration varied from zero to three 

hours from the nearest resource center. While these distances are relative to the manner 

of transportation, they were estimated by oasis residents based on available 

transportation. The distance and isolation of the oases on the peninsula informed the type 

of perennial crops that arrived, by boat and animal transport, until the development of the 

trans-peninsular highway in 1973. The oasis of Santa Maria was abandoned early in the 

colonial history because of its distance from ports and the difficulty of travel, as well as 

its paucity of water and arable land. The highway put the oases of San Ignacio, Mulegé, 

Loreto, Todos Santos, Santiago and San José del Cabo in direct access to imported goods, 

including agricultural and water extraction resources for large-scale agricultural 

development. The highway also brought tourists and initiated industrial and service sector 

development, transforming these same towns into urban centers. All of these centers, 

with the exception of San Ignacio, which has suffered the least of these incursions, are 

also located on the coasts and have, or had historically, ports. Loreto and San José del 

Cabo have become cities with international airports, and as a result, none of the original 

huertas remain in cultivation. These were culled from the initial pilot study on the basis 

of their urban development. San José del Cabo does have a thriving organic agricultural 
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cooperative, largely annual herb and vegetable crops, but few if any heritage perennial 

crops still in cultivation. 

 The agro-biodiversity quantitative data, combined with information derived from 

interviews does not support my hypothesis that the more geographically isolated the 

oasis, the higher retention of Mission-era introductions, or that proximity to the trans-

peninsular highway or paved roads connected to urban areas negatively affects retention 

of Mission-era species. These data do demonstrate that proximity to the trans-peninsular 

highway or paved roads connected to urban areas positively affects new crop 

introductions. The oases of Mulegé, San Ignacio, Todos Santos, and Santiago, located on 

the trans-peninsular highway all showed high Mission-era crop diversity: Mulegé with 

17/21 Mission-era introductions, San Ignacio with 19/21, Todos Santos with 19/21, and 

Santiago with 20/21 mission species. These missions also showed high levels of post-

mission crop introductions: Mulegé with nineteen species, San Ignacio with eighteen 

species, and the two highest, Todos Santos with sixty newly introduced species and 

Santiago with twenty-eight species. The mission of Mulegé did demonstrate some degree 

of risk of losing heritage crops: the few gardens left were disconnected from the old 

acequia system and had to be watered by hand with garden hoses like backyard gardens. 

Most of the agricultural lands in this oasis had been replaced by urban development, and 

agricultural production had moved upstream. Todos Santos and Santiago both had urban 

development, and though I documented that this had expanded over some of the 

agricultural lands, it had not greatly impacted agricultural production. While residents 

said that industrial agricultural development had replaced traditional annual and perennial 
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crops in Todos Santos and Santiago, these data are hard to quantify, and both still had 

high levels of total diversity in relation to the rest of the oases. 

 Five of the more remote oases (1-3 hours distant from commercial distribution 

hubs) had relatively high levels of heritage crop diversity--San Borja (14/21 mission 

species), Santa Gertrudis (17/21), Comondú (19/21), San Javier (18/21), La Purísima 

(12/21). A few of these oases also showed relatively high new species introductions: 

Santa Gertrudis with ten new species, Comondú with twenty-three new species, San 

Javier with eighteen species and La Purísima with sixteen new species introductions. The 

three remote oases of San Luis Gonzaga, Los Dolores and Guadalupe had only one 

family farming in each and low levels of heritage crop diversity—San Luis Gonzaga with 

2/21 Mission-era introductions, Los Dolores with 16/21 mission species and Guadalupe 

with 11/21 mission species. These also showed low levels of more recent crop 

introductions: San Luis Gonzaga with one new species, Los Dolores with nine and 

Guadalupe with three new species. The remote, small oasis of San Borja, though 

registering high Mission-era diversity (14/21 species), also has one family living in the 

oasis and low new species introductions (five species). 

 Species-Area curve data also suggest that geographical remoteness is not a 

determining factor: total perennial crop diversity varied in relation to the size of the oases 

for eight of twelve oases measured, and eleven of twelve oases fit the curve Mission-era 

crop diversity in relation to area. Thus, size of the oases is one of the most important 

factors in the persistence of perennial crop diversity in the oases, however, it is 

interesting to note that in the total diversity curves (Figures 3 and 4), the two oases that 
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have values higher than the species-area curve are both located along the trans-peninsular 

highway (Mulegé and Todos Santos), and the two oases with values lower than the curve 

are both remote, isolated sites (San Luis Gonzaga and La Purísima), indicating that 

geographical remoteness might have an influence in species persistence. To explore these 

four cases specifically, Mulegé has very few of the original gardens remaining because of 

tourism and urban development, though the number of heritage and more recently 

introduced species has remained high. Todos Santos, in contrast, has such an excess of 

water and arable land that agriculture has expanded as the town has grown with local, 

foreign, national and international residents. The ease of transportation for export 

combined with more efficient water transportation infrastructure has facilitated high 

agricultural production. The location of the oasis along the trans-peninsular highway, 

near the coast and near the international airport at San José del Cabo have led to the 

urban expansion and tourist development. San Luis Gonzaga, in contrast is a small, 

isolated oasis, though vulnerability due to issues of land tenure have reduced agricultural 

production more than factors of remoteness. According to local informants, La Purísima, 

also isolated, has lost much of its production due to lack of water and lack of investment 

in infrastructure, flood damage, and distance from resource centers. In all four of these 

instances, geographic remoteness, combined with other factors explains the patterns of 

total species diversity. Mission-era species diversity is less influenced by these factors, 

demonstrating that these species are more resilient in the face of many different types of 

changes facing the oasis environments of the peninsula. 
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Species Rank-Abundance patterns in the gardens, not calculated for those oases 

with too few gardens (Mulegé, San Borja, Guadalupe, Los Dolores, and San Luis 

Gonzaga) indicate that the oases close to the trans-peninsular highway have medium to 

shallow declines in species representations in the gardens, while those located far from 

the highway have medium to steep declines in species distribution among gardens. 

 These data demonstrates that distance from resource centers, commercial 

distribution hubs and highways does not alone determine Mission-era perennial crop 

retention or total diversity of perennial crop species, though one can begin to see a pattern 

in the geographical remoteness and patterns of species distributions. The remote oases 

(Santa Maria, San Borja, Santa Gertrudis, Los Dolores, Guadalupe, and La Purísima) are 

most vulnerable to loss of species or low levels of new species introductions. The oases 

with lowest total and Mission-era diversity were all located far from the highways: San 

Luis Gonzaga with five species in total, Los Dolores with twenty-five total species, 

Guadalupe with fourteen total species and San Borja with nineteen total species. This 

might be a case of extreme isolation combined with small size reducing agricultural 

production and retention of perennial crops, as in the example of Santa Maria, the most 

isolated, and completely abandoned oasis. The oases that have been transformed into 

urban centers (Mulegé, Loreto, and San Jose del Cabo) also show vulnerability to 

reduction in agricultural area and perennial crop cultivation. This pattern does not fit the 

oases of San Javier and Comondú, both remote sites with high mission and total perennial 

species richness, or San Ignacio, Todos Santos and Santiago with high species richness, 
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located on the trans-peninsular highway. These data suggest that agro-biodiversity 

diminishes at both ends of the scale—in the most isolated and the most integrated oases. 

 Several compounding factors related to isolation and connectivity and agro-

biodiversity must be considered in these oases. Geographical remoteness can be the 

proverbial double-edged sword, stimulating the need to be self sufficient and maintain 

agricultural production using traditional varieties, while also making the small oases 

vulnerable to the exodus of young generations to the cities and offering few financial or 

educational opportunities to those who stay. This can lead to a labor shortage and an 

aging or small population in the more remote oases. The highways and ports bring new 

ideas, stimulate the economy, introduce modern technologies and practices and can 

introduce greater overall diversity of agricultural species. These can also dilute the 

unique character of the oases and the peninsula culture, and lead to expanding 

urbanization as in Loreto and San José del Cabo. In conclusion, the processes of isolation 

and connectivity in relation to geographical remoteness do not directly produce agro-

biodiversity in the oases, though they can influence them and must be considered within a 

network of other complex factors. 

 

Market Integration 

 In all of the oases surveyed except Guadalupe and San Luis Gonzaga, agricultural 

products of annual and perennial crops constitute an important part of the oasis-

community income. Most of the gardens I surveyed produce for local families and 

communities, though several farmers with orchards of citrus, mangos, and olives also 
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produce for national and international markets; these are documented more thoroughly in 

Appendix D. In general, the agriculture of the oases constitutes a small percentage of 

peninsular agriculture and local, regional, national, and in some cases international 

economies. 

 Residents described how historically, the oases were the only places on the lower 

two-thirds of the peninsula where agriculture could be produced. Hand dug norias 

supplemented spring water in these oases and allowed farmers to expand cultivation into 

a few areas that could not be irrigated by canals. During the colonial period, annual and 

perennial oasis crops supplied many of the towns during the colonial and Porfiriato 

periods, into the revolution and post-revolution eras. Many of the trees counted in the 

surveys come from these decades, when the oases played a central role in the 

nourishment of the peninsula’s inhabitants. The cultivation of export crops such as sugar 

cane, tobacco, table grapes, and citrus on a large scale began in Mulegé, San Ignacio, 

Todos Santos and San José del Cabo around 1848, with the introduction of more 

sophisticated groundwater extraction technologies. In the late nineteenth century, these 

agricultural exports were transported by cargo ship to ports on the west coasts of Mexico 

and the United States. 

 These more efficient irrigation technologies also allowed agriculture to move out 

into the large valleys of the peninsula and expand into more extensive and intensive 

production. This created a shift in the production areas, quantities produced, labor 

demands, and markets that could be exploited. Farmers continued to cultivate in the 

oases, and in areas where large fields could be tilled and wells drilled, however the 
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topography and physical characteristics of many of the oases limited these economies of 

scale. Many residents described how young men had left the oases during this time to 

work in the large agricultural production centers; these same centers out-competed oasis 

products such as citrus, beans, peas, corn, and cotton. The oases lost their labor and their 

market. When the trans-peninsular highway began its traverse of the peninsula in the 

1970s, more of the young generations left the oasis towns to work in the more lucrative 

agriculture, mining and fishing industries. The trend has continued; young people leave 

the oases to find work in commerce, industry or the service sectors of government 

employment or tourism. 

 These new agricultural regions also became centers of resources available to oasis 

communities; they concentrated equipment, seeds, nursery stock, fertilizers, pesticides, 

agricultural subsidies, and technicians, in some cases close to oases, and in some cases 

quite far. Regardless, most nursery stock or young trees we found in the oases do not 

come from the older trees within the oases, but from the valleys; this new stock 

represents a diminishing diversity of varieties of standard heritage oasis crops and an 

increasing diversity of exotics. This happened first with annual crops, causing a 

tremendous loss in heritage diversity that were replaced with hybrid and genetically 

modified seeds from transnational companies. Many oasis farmers now use standard 

fertilizers (NPK-derivatives) and pesticides available and promoted through these 

production centers. Technicians from the state agriculture agency (now called 

SAGARPA) visit the oases to consult with farmers, identify and combat plagues and 

educate farmers about subsidy options. While these services are technically available to 
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all farmers, those in locations closer to large agricultural regions have more frequent and 

direct access to funds, resources and information. Cash crop production and intensive 

irrigation in these centers have in some cases led to a depletion of the aquifers, which 

feed artesian springs and acequia irrigation systems, impacting traditional agricultural 

practices (Cariño 2001). 

 In my observations, I found that in the oases of San Borja and Santa Gertrudis, 

both with very small populations of one to ten resident households, the income from 

harvests of grapes, mangos, pomegranates and dates partially support the few families. 

The dates in San Ignacio bring income to the few who sell them commercially, the 

piscadores, or harvesters and those who make date bread and date cake to sell. This oasis 

also has one small commercial orange grove, one man that makes wine from his grapes, 

and a few small-scale producers of mixed crops. Two wine makers in Comondú satisfy a 

local market. Oasis residents in most of the oases make preserves of the local fruit and 

some still make sugary treats from the boiled sugarcane. In San Javier, two families sell 

olives to local and regional markets; in Santiago, commercial mango and orange 

production supports several families; and in Todos Santos, commercial chile production 

claims most of the remaining arable land. The Mulegé and San Jose del Cabo regions 

have tens of hectares in organic vegetable and herb production. The perishable fresh fruit 

and vegetable crops must be shipped in refrigerated trucks, adding to the already high 

costs of transportation. 

 Oasis agricultural economies also include the sale of livestock and livestock 

products. These fluctuate with external markets and internal physical and social 
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dynamics. For example, in the oasis of Comondú, the farmers turned their gardens into 

goat pasture because buyers from the continent started making the long trip across the 

gulf and across the terrible roads of the middle peninsula to buy goat cheese. They come 

twice a month and buy all of the cheese the farmers and ranchers that live around the 

oases can produce, at a higher price than the farmers can make with fields crops. Young 

goats, cattle, and sheep also fetch high prices locally to nationally; baby goats are shipped 

on the hoof to the continent, and cattle shipped live to feedlots and meat processing plants 

in the north near Mexicali. The year-long drought however, has left the goats dry of milk 

and many dead for lack of forage. The farmers now have the added cost of buying feed 

from the agricultural valleys if they want to keep their few head of stock alive. Usually 

ejido members, who have the option of running cattle on large tracts of land surrounding 

the oases own most of the livestock, though a few non-ejido members keep small pens of 

goats, sheep and cows for meat and milk purposes as well as for their manure. They 

harvest weeds, forage crops, and palm trimmings for them to eat, or purchase hay. Other 

animal products include rawhide and leatherwork and twisted horsehair ropes. 

 Local residents gather medicinal plants, harvest palm leaves for thatch or crafts, 

and palm trunks, cactus skeletons and hardwood such as mesquite or ironwood for 

lumber, firewood, charcoal and crafts. Many residents produce artistry or crafts of local 

materials, including carvings of wood and stone, rustic furniture, leather and rawhide 

work, and hand-forged knives; some of the oases are famous for certain styles or types of 

artisanal products. These products bring income on local and regional scales. 
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 Inclusion in community institutions such as ejidos or Indigenous communities 

adds to oasis economies: community cooperatives consolidate ideas, information, and 

labor, facilitate marketing, and increase equality and political voice. Members of these 

communities can receive support for personal projects, small business endeavors, 

livestock, agriculture, and education. Ejidos can lease or sell lands, and members divide 

the benefits. These resources help many, however residents also claimed that this adds to 

the inequality among members and non-members within oasis communities based on 

access to land, technologies, and information. The way in which members utilize and 

distribute federal or state subsidies, as with any donation ranges from complete 

corruption to effective production. In some communities, seeding, harvesting and 

processing equipment lies unused; in others, communities lack the funds to repair the 

equipment once it is given to them. Many residents also described in the interviews how 

privatization of ejido lands has stimulated interest of wealthy, innovative and forward 

thinking investors to buy ejido rights through a presta-nombre, or name lender—they 

cannot personally own the rights so they make arrangements with someone who does to 

lend them the name. Several oasis residents claimed that these wealthy individuals now 

stand to exponentially increase their holdings as ejido lands along the coast, surrounding 

urban areas and areas rich in minerals are sold and the profits split among members, who 

they say hold title to millions of hectares of the peninsula. 

 According to informants and personal observation, oasis economies also move by 

the salaries and subsidies paid by state and federal governments. Each oasis town has 

several public servants who work in the municipal government as officials, secretaries 
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and assistants, in school systems as directors, teachers, and teachers’ aids, in medical 

centers as nurses and receptionists, and in the police force. These wages are part of the 

trade, barter, and cash economies within oasis towns. Government funds also provide 

oasis towns with community centers, gymnasiums, schools, and medical centers, and 

restoration projects of central plazas and historical buildings that employ local residents. 

 Farmers in the oases of Santiago, Todos Santos, La Purísima, Comondú, San 

Javier and San Luis Gonzaga described how federal and state subsidies for agriculture 

and livestock producers supplement the economy within the oasis communities; while 

these are partial and unequally distributed among producers, many still receive benefits, 

including monetary refunds for irrigation projects; green houses; seeding, harvesting or 

processing equipment; livestock handling systems; electricity for well motors; and fuel 

for transportation. In Santa Gertrudis, and to a lesser degree in San Borja, funding 

available for residents who have registered members of the recently established 

“indigenous” communities. This includes funding for tourist development, small business 

projects, education and visits to other indigenous communities. 

 Local entrepreneurialism in the form of mini-markets, taco stands, tire repair and 

mechanic shops, hardware shops, pharmacies, and related small businesses circulate 

money in the mid-sized to large oasis towns, providing for community members and the 

ranches around the periphery. Mini-markets, as the micro-representation of global 

economies undermine all oasis agriculture. One can buy Coca-Cola and other soft drinks, 

glass bottles and cans of beer, cigarettes, coffee, canned foods, flour, sugar, vegetable 

oils, and dried rice and beans in almost every oasis community, and in many cases, 



 

 

 
 
  151 

internationally or nationally imported fruit and vegetables. Elders claimed that younger 

generations were more likely to buy candy bars at the mini-market than eat the un-

harvested fresh oranges, grapefruits, mangos, guavas, bananas, grapes, figs, and dates of 

the gardens. Small and large grocery stores are more likely to buy from dependable 

regional brokers than from local producers. 

 The relationship between agro-biodiversity and market integration is slightly 

ambiguous. I hypothesized that oases with higher market integration should see a positive 

flow of new cultivars and negative retention of Mission-era species, though in the case of 

Santiago and Todos Santos, both had high market integration, high levels of new 

cultivars and high persistence of Mission-era species. The oases of Mulegé, San Ignacio, 

Comondú, San Javier, La Purísima, San Borja and Santa Gertrudis have a lesser degree of 

market integration, though the sale of newly introduced and Mission-era crops and 

harvests, through mostly local venues has enabled many farmers to stay in production. 

These oases also register slightly lower overall perennial species richness counts and 

similar to slightly lower Mission-era perennial species persistence. The small, remote 

oases of Guadalupe and San Luis Gonzaga have no market integration with agricultural 

crops, and families subsist on incomes from livestock—or in the case of Los Dolores, a 

salary paid by an absentee owner—and these oases have very low retention of heritage 

species and low total diversity. In conclusion, I find no determining relation between 

market integration and agro-biodiversity within the oases, though these data suggest that 

oases with little market integration of agricultural crops are vulnerable to species loss, 
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and those with higher levels of market integration have higher overall perennial species 

richness and Mission-era crop persistence. 

 The degree of isolation of the oasis also influences access to markets—those 

closer to the highways have more integration with local to international markets, while 

those that are extremely remote tend to have less integration overall, particularly with 

national and international markets. The sale of goat milk for cheese production in the 

oasis of Comondú is an exception; trucks come from the Mexican mainland to purchase 

milk from ranchers around this remote oasis. These findings might also be partially 

influenced by oasis population: highways tend to arrive to the more populated oases 

because of the resources they offer as well as the votes represented by the community 

members. More populated oases also tend to have more developed internal economies 

and domestic markets for agricultural products, however, population, market integration 

and geographical remoteness might be factors that explain one another and cannot be 

distinguished as solely responsible for the levels of agro-biodiversity.  

  

 

Land Tenure 

 While I hypothesized that oases with clear land-ownership, both communal and 

private, should have higher diversity than those in conflict, the relationship between land 

ownership and agricultural diversity remains unclear. The data solicited from residents 

and farmers were often confusing, contradictory and biased. I did not compare my 

interview notes with federal maps of land boundaries and tenure type of the hundreds of 
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gardens I surveyed, and with the degree of land-tenure complexity insinuated in the 

interviews, I can draw no clear, quantitative assessment. 

 The oases, as original centers of colonization were among the first lands claimed 

by private title. These lands, with their valuable water resources have also been the most 

contested since the colonial settlement of the peninsula. Residents informed me that 

during the several generations that many of their families had owned property in the 

oases, changes in the Mexican government and the federal and state legal systems 

required land owners to apply several times for titles to the same piece of property. At 

times these titles were given freely, and at times extracted a cost, according to oasis 

residents. Many times, residents who once had clear title to lands, lost the title in the 

confusion of the legal transitions, were unable to pay the fees, or did not understand that 

there was a need to reapply for title. The process or ejido development and expansion 

throughout the previous century also created confusion and contention in land boundaries 

and land titles, and in the decade since the national reforms, the privatization of ejido 

lands has also stimulated conflict. 

 In several oases—San Ignacio, Guadalupe, La Purísima, Loreto, San Luis 

Gonzaga, Los Dolores, San Jose del Cabo most residents have clear private title to their 

properties. In other cases—Mulegé, Comondú, San Javier, and Santiago land is hotly 

contested between ejido members and private landowners, many of whose families lived 

in the region prior to the development and expansion of the ejidos. Inaccurate maps and 

multiple land titles accentuate conflicts, and some farmers claimed that local, regional 

and state politicians use these contentions as platforms of their campaigns. After the 
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reforms in 1992, many ejidos have begun the process of privatizing their collective lands, 

and the capital that can be earned in these cases has accentuated the collusion, corruption 

and interest in contested lands, especially those around urban areas, with mineral 

potential or along the coast. In Todos Santos and Santiago, much of the ejido land within 

the oasis has been privatized. These newly privatized lands have been turned into 

industrial agricultural farms—worked by the individuals or leased to other farmers, or 

sold as lots, largely to foreigners or real estate speculators for urban expansion. Santa 

Gertrudis and San Borja are both considered Indigenous communities situated within 

ejidos, though these distinctions and limits as well are contentious and unclear. Farmers 

must present clear land title, whether ejido or private to receive benefits from the state 

agricultural agency—these precludes many from access, and resolving land titles are 

often financially beyond the reach of many oasis residents. Some farmers also expressed 

hesitation to invest in their properties if they had unclear titles or conflict among family 

members. A few gardens in many of the oasis lie abandoned due to land title conflicts 

among ejido members and residents with private titles, or between family members in 

situations of unclear inheritance, specifically in Santa Gertrudis, Comondú and Todos 

Santos and the trees in most cases were left untended. 

 The relationship of land tenure to agricultural diversity in the oases is as 

complicated as the land titles. I saw no direct relation between the predominant property 

type in the oases and the agro-biodiversity, whether private or communal, clear or 

contested, or total diversity or retention of Mission-era species. The diversity in relation 

to land tenure varied more among huertas than among oases: In some huertas, private 
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land owners had more incentive to develop their agriculture, livestock and irrigation 

systems because of the security of ownership, and in others, farmers with private title had 

chosen to sell their land for urban development or develop hotels, restaurants or rental 

houses. Other residents with clear private title had left the oases to live in distant urban 

centers, assigning the work of the huertas to caretakers—the state of these gardens varied 

considerable, though in many cases contention existed because of low pay, low moral, 

and lack of personal investment in the long-term health of the gardens. In some oases, the 

highest diversity was found in the gardens with the most land title conflict where no new 

investments had brought in modern agricultural practices and varieties. In some oases, 

ejido lands had higher diversity, where state and federal support for ejido members had 

allowed farmers to diversify or even simply continue farming instead of leaving to find 

employment elsewhere. In other cases, the lack of stimulus and incentive that comes with 

personal ownership had left lands fallow, equipment broken and huertas untended. 

 In conclusion, I see no direct relationship between levels of agro-biodiversity and 

particular types or conditions of land tenure, or between land tenure type and the degree 

of isolation and connection of the oases. 

 

Tourism 

 Tourism acts as the genie in the bottle, it is ostensibly every community’s wish 

and at the same time, the cause of transformation, social conflict and destruction. The 

coastal oases of Mulegé, Loreto, Todos Santos and San Jose del Cabo have seen an 

explosion of tourists and the related infrastructure, hotels, restaurants, craft markets, 
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guide services, rental car services, private and commercial airstrips and airports, 

apartments, time shares, and beach mansions, golf courses, and docks and harbors for 

sailboats and fishing craft. Tourists arrive by land, sea and air to this peninsula of 

mystique and rugged charm, long beaches along the warm interior gulf or the wilder, 

colder Pacific coast. Artists and writers visit for the inspiration of the peninsula’s unique 

culture and landscapes. Explorers come for the terrible stretches of dirt roads and the 

cave paintings, and small towns; people come to hunt the bighorn sheep and deer, to ride 

muleback or horseback through the canyons, to see the missions and old Spanish style 

architecture, to fish, sail, surf, sunbathe, whale watch, bird watch, hike, swim, dive, play 

golf, eat tacos with fresh limes and drink beer with the sun setting over the ocean, and 

participate in the mad Baja 1,000 race and cultural festivities. 

 Tourists stimulate the economy through direct and indirect cash contributions, 

though the quantity that ends up in local hands is hard to trace. They provide jobs in the 

service sector, many of which are more lucrative than those in agriculture or industry. 

Tourist buy or lease cheap land and build houses; in many cases I found that the ones 

who owned the land use the money from the sale to buy a vehicle and then, in a state of 

poverty once more, begin working for the tourists and foreign residents as maids and 

gardeners. Tourists often isolate local people from their spaces, creating walled 

compounds, communities, hotels, and beaches and private yacht clubs or golf courses. 

Tourists bring and leave trash and various material possessions; the peninsula is long and 

difficult to access, and motor homes, cars, trucks, campers, trailers, and boats end up 

abandoned, rusted, splintered in shreds of fiberglass and part of the cultural landscape. 
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The service sector related to tourism, as could best be calculated from the 2010 national 

statistics office (INEGI) constituted 5.9 percent of the gross product of Baja California 

and 15.2 percent for Baja California Sur. 

 I found that this romanticism and commodification of the peninsula has both 

supported and diminished agro-biodiversity. In the oases of Mulegé, Todos Santos, 

Loreto, and San José tourism has partially replaced agriculture, both economically and in 

the physical space of the gardens. Residents in these towns have sold garden spaces to 

tourists or those involved in tourist projects or for other businesses and constructions 

related to a largely tourist-driven urban expansion. Residents of San Javier received 

electricity in 2009 and will soon have a paved road connecting the oasis with the 

international tourist hub of Loreto. A few of the farmers in this oasis said that they wish 

to build a hotel and restaurant in their gardens, or sell to those who have the capital for 

such projects. In San Ignacio, agriculture has proved an unreliable source of income, and 

many have switched to tourism activities, providing guiding services or selling arts and 

crafts, leaving the gardens abandoned. 

 Tourists also provide opportunities for farmers and oasis residents to sell wine, 

dulces, handcrafts, and provide food services and lodging may be a way to stimulate 

interest in the isolated communities and preserve some of the local agriculture and 

traditions. Farmers and residents in all of the oases described the annual festivals as one 

of the most important venues to sell some of their harvests and food products and rent 

their gardens as parking and camping spaces. These celebrations can draw thousands of 

local residents, vendors, and regional to international tourists, even to the more remote 
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locations. In addition, sseveral authors have produced books celebrating and promoting 

the architecture, history and culture of the missions of Baja California, the Camino Real, 

mission wine, and the cave paintings and indigenous heritage, drawing international 

attention to the oases. Local products can be part of the magnetic attraction of the oases, a 

way of commodifying agricultural diversity and traditional knowledge to bring income to 

farmers and local residents. In the oasis of San Javier, efforts of a small non-profit 

organization over the last three years have stimulated wine production and plantings of 

mission grapes at surrounding ranches and within the community as well as olive oil 

pressing, basket weaving, embroidery and leatherwork and offer community members a 

way to stay in the area, maintain traditional practices and support their families. Some 

authors advocate even a re-invention of the oasis “ranchero” or “oasiano” culture to 

promote tourism as a means of economic stimulus, and though somewhat forced and 

falsified, they contend that this is a way of saving rural cultures from extinction 

(Castorena and Breceda 2008). While I this point of view problematic, many residents 

and oasis-enthusiasts consider forms of eco- and geo-tourism as the way forward, to 

value and promote the unique cultural and natural heritage of the peninsula and keep the 

small communities alive. 

The number of tourists that visit the oases and degree of tourist-related 

development is in part related to the physical isolation. The oases that received the most 

tourists are those located on the trans-peninsular highway (Todos Santos, Mulegé, San 

Ignacio, Santiago, San José del Cabo and Loreto), while those located farther away 

receive fewer tourists (San Javier, Comondú, La Purísima, San Borja, Santa Gertrudis, 
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San Luis Gonzaga), and those that are most remote have the fewest visitors (Guadalupe, 

Los Dolores, Santa Maria). In this way, tourism can be related both to geographical 

remoteness and market integration, with similar patterns associated with the quantitative 

agro-biodiversity data. In conclusion, tourism influences, though does not determine the 

levels of agro-biodiversity in the oases. Some degree of tourism can support the 

persistence of Mission-era perennial species and overall species richness, though 

complete transformation of the landscape for tourist-related development can diminish 

agro-biodiversity in the oases.  

 

Protected-Area Status 

 Conservation discourses play a growing role in the politics, economics, 

management of land, flora and faunas, tourism, and national and international interest in 

the peninsula—These are an affect of the reach of international environmentalism as well 

as a neoliberal agenda to bring tourists to the peninsula (Breunig 2006). The Mexican 

local, state and federal governments and international non-governmental organizations 

have established Indigenous reserves, wetland reserves, biosphere reserves, natural 

protected areas, and historic sites that cover 40 percent of the peninsula’s land surface 

and include several of the oases in this study (Ivanova, Cariño and Ramírez 2002). These 

designations are not related to the degree of physical isolation of the oases, but can be 

tied to the unique nature of the peninsular culture and biota because of its isolation in 

general, and to the connectivity of ideas in the national and international arena of 

environmental discourses. 
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Globally, the expansion in number of protected areas has increased dialog among 

formal conservationists with agriculturalists and resource users, leading to conflict 

between stakeholders and exclusion, marginalization, and commodification of local 

people to considerations of multiple uses and incorporation of local knowledge in 

management (Salafsky and Wollenberg 2000; West, Igoe, and Brockington 2006; 

Zimmerer 2006). The globalization of protected areas has had varying degree of impact 

on biodiversity conservation and local and/or indigenous communities, though the trends 

are toward further integration of conservation initiatives with consideration of local 

livelihoods, traditions, and values (Westman 1990; Kellert et al. 2000; Wells and 

McShane 2004). 

 In Mexico, environmental politics emerged with the 1917 post-revolution 

constitution and the idea of protecting the country’s natural resources for the common 

good (Urciaga, Hernández, and Carruthers 2008). Specific laws were developed for the 

forestry and fishing industries and related to water infrastructure, extraction and 

management. During the governments of Luis Echeverría Álvarez (1970-76) and José 

López Portillo (1976-82), the focus shifted toward preventing environmental 

contamination, though modernization and industrial processes and the associated 

pollution of soil, water, and air continued to escalate. In 1982, the first environmental 

protection law was developed: the Ley Federal para la Protección del Ambiente. During 

the following decade, several institutions were created to oversee environmental 

regulations: Comisión Nacional de Ecología (CONADE); El Instituto Mexicano de 

Tecnología del Agua (IMTA); and Comisión Nacional de Agua (CNA). In 1992, two 
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sectors within the Mexican government were developed related to ecological and 

environmental management: Instituto Nacional de Ecología (INE) and Procuraduría 

Federal de Protección al Ambiente (PROFEPA). PROFEPA, as the Federal Prosecutor 

for the Protection of the Environment continues to be Mexico’s judicial branch of the 

environmental protection agency. This same year, the National Commission on the 

Knowledge and Use of Biodiversity, CONABIO, was created to promote legal protection 

of forest, national waters and fishery resources; this agency continues to manage the 

nation’s protected areas. In 1994, SEMARNAP, Secretary of the Environment, Natural 

Resources and Fishing was created to take the responsibility of environmental 

management held by many smaller institutional branches. The modern form of this 

federal sector, SEMARNAT (Secretaría de Medio Ambiente, Recursos Naturales) was 

created in 2000 to administer environmental protection, restoration and conservation 

efforts, education and practice for sustainable resource use, ecosystem services and the 

management of Natural Protected Areas. In 2000, the National Commission for Natural 

Protected Areas (CONANP) was developed, and by the end of 2006, more than 160 

federal Natural Protected Areas (ANP) had been established, covering 18.6 million 

hectares, roughly 9.6 percent of the nation. Under Vicente Fox, SEMARNAT gained 

legislative power, a new national water management law was enacted and a National 

Commission of Forestry developed (CONAFOR). 

 The relationship of protected area status to agricultural diversity is ambiguous and 

at times contradictory, though at present, environmental laws and conservation 

designations are not a driving factor in oasis natural and agricultural diversity. My data 
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do not support my hypothesis that the cumulative set of different land protection 

designations should positively affect agro-biodiversity retention, instead I could find no 

relation between the actual or perceived designations and the levels of overall species 

richness or Mission-era species persistence. Many residents referred to SEMARNAT 

(often confused with its predecessor SEMARNAP) as the primary environmental 

regulating force and not as on ground land managers or collaborators. Regulations 

included prohibitions on burning, throwing trash, cutting trees and hunting wild animals. 

Fines were the means of enforcement known. Farmers in oases closer to the trans-

peninsular highway (San Ignacio, Mulegé, Santiago, Todos Santos) were more likely to 

know environmental regulations and say that environmental regulations had changed 

their management strategies. A few in San Ignacio and Santiago said that restrictions on 

burning and cleaning palm groves were the reason massive fires had swept through the 

villages in recent years. Most farmers however, said environmental regulations did not 

affect farm management. In the more remote locations, farmers said that enforcement was 

virtually non-existent and they did not pay much attention to the regulations. In Santa 

Gertrudis and San Borja, INAH, the National Institute of Archeology and History was 

cited as the enforcement agency, though primarily related to the mission constructions 

and Indigenous cave paintings. 

 Few of the farmers interviewed said that their farms lay within a Natural 

Protected Area, though the oases of San Borja and Santa Gertrudis lie within the Valle de 

los Cirios Natural Protected Area; San Ignacio lies within the Vizcaíno Biosphere 

Reserve and San Javier, Comondú and La Purísima are part of an international RAMSAR 
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Wetlands Reserve. These protected area designations were not well known within oasis 

communities, and the few who knew of their existence were unclear of the regulations or 

forms of enforcement. I concluded that protected area status was not a driving factor in 

agro-biodiversity conservation, though the various forms of biodiversity and cultural 

heritage conservation measures do have the potential to stimulate international interest in 

the oasis communities and can be a means of legal, technical and financial support for 

future community conservation initiatives. These can also be units of oasis autonomy if 

community members are given more control over the oasis spaces, consulted in the 

processes of forming Protected Area designations, and held responsible for complying 

with and enforcing the regulations of these spaces. 

 

Oasis Demography 

 During the process of this research, I determined that migration of peoples into 

and out of the oasis spaces has since colonial times created and dynamically altered the 

agricultural systems and the composition of species on the peninsula. People produce the 

oasis spaces directly by inhabiting and abandoning spaces, and indirectly by managing 

the larger landscapes within which the oases are situated. The Jesuits transformed the 

oasis environments when they arrived and introduced the series of plant and animal 

agricultural species that I consider in this research. Indigenous populations, numbering in 

the thousands, plummeted and in many oases, disappeared completely. Spanish and 

mestizo colonizers, miners, and ranchers from the mainland and later immigrants of many 

nationalities replaced these peoples. Tracing the migration of people out of the oases to 
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find economic and educational opportunities, and into the oases for the same reasons, or 

for recreation and leisure, offers one method of analyzing the agro-biodiversity: 

Immigrants act as carriers of new diversity, farming practices, and ideas of land 

management and perception. Emigration, especially by young men and young families 

have led to the abandonment or decline of these spaces, leading to age or gender 

imbalances within the community and affecting production, maintenance of agricultural 

fields and practice and transmission of traditional knowledge. In other cases, the oases 

have attracted international attention and exploded as centers of tourism, business, and 

urbanization. New demands swamp the oasis communities and fields are converted into 

tracts of housing, resorts, highways and other urban development. As more international 

interest arrives to the peninsula, ideas of conservation, cultural heritage, economy, 

politics and ways of living will change, displacing the cultures of the oases (as in the 

example of the Jesuits and later colonizers), or alternatively, bring attention to their 

preservation. 

  

Water Governance 

 I also observed that the nature of water governance within the oases was 

connected to the agricultural diversity—though my data do not absolutely support these 

findings, those oases with intact collectively managed irrigation systems tended to 

support more total species richness and Mission-era species persistence than those 

without a collective water system. Groups of agricultural water users, in a collective 

water management board have traditionally managed water resources with the oasis 
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communities. The board usually has an elected president, and or a juez del agua or judge, 

treasurer, secretary and vigilante, someone who enforces compliance with the orders and 

regulations given by the board. Members of this board work together to equally distribute 

water for irrigation as water levels fluctuate throughout the year and maintain the canal 

system. Water, as a resource is difficult to manage effectively: it eludes easy storage, 

transport, and measurement. Water is lost to evaporation, to the ground, through cracks in 

concrete ditches or plastic pipes, and the amount produced from the spring varies intra- 

and inter-annually. The quantity directed to each user is measured by time, with the 

opening and closing of gates in the ditches. Meetings are held monthly or at times agreed 

upon by the community—in the town of San Isidro, the notice for a collective meeting 

was given by a loudspeaker attached to a vehicle, which drove through the community 

broadcasting the time and place of the meeting. 

 This collective form of water management forces interaction, negotiation, 

flexibility, sharing, and communication among users and leads to a thriving collective 

agricultural community. The oases with the most thriving agriculture also had the most 

effective water management boards: Todos Santos, Santiago, San Isidro (upstream of La 

Purísima), and San Javier. In contrast, the oases where many users had installed personal 

wells and no longer relied upon community systems or the irrigation system had 

disintegrated, the cultural cohesion and vitality of the agro-ecosystems and area in 

production had diminished: among these Santa Gertrudis, Guadalupe, Mulegé, and San 

Luis Gonzaga. While some of these oases had either average or above average agro-

biodiversity for their size, the long-term potential of persistence remains dubious. In 
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Santa Gertrudis many fields had been abandoned or were being slowly abandoned and 

the oasis had lost species between the pilot study and the time of this investigation. 

Mulegé holds above-average agro-biodiversity for the area of gardens in cultivation, 

however, these gardens are just fragments of the original cultivated area and all managed 

in the backyards of a few residents and irrigate the trees with garden hoses. 

 Water governance is the power management structure that most closely matches 

the scale of the oases, a form of governance internal to the oases. Higher levels of agro-

biodiversity and vibrant agro-ecosystems exist where there is governance at the oasis 

scale, because the community has more control over its degree of autonomy and 

integration. Autonomy in oases requires self-governance; the degree of organization 

within the self-governing bodies allows them to negotiate the modes of connectivity, 

while maintaining solidarity. It is the relative autonomy of these oases that allows them to 

retain agro-biodiversity. This provides insights into governing oases more generally; if 

governance matches the ecological and agricultural scale, the integrity of the oasis can be 

maintained. 

 

Political-Ecology Conclusions 

 A framework of isolation and integration can lend insight into political economy 

process on the peninsula and how these shape the agricultural diversity I documented in 

the oases. The first agricultural introductions within the oases comes from a time of 

ecclesiastical and royal sovereign power over the oases, though the landscapes of the 

peninsula produced communities that held a relative degree of autonomy from the 
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empire. In other words, the agro-biodiversity of the oases is a product of the extension of 

state power, however it is the limit of state power that allows the persistence of this 

diversity. This play of incorporation into and separation from the state creates a dynamic 

agricultural process, one which might be characterized as a fringe landscape; the isolation 

of the Baja California Peninsula, combined with the isolation of many of the oases within 

their desert environment, compound the uneven development and differential integration 

into global economic processes. The maximum agro-biodiversity, including the 

persistence of heritage species and traditional knowledge is found in the dynamics 

between these two extremes—neither completely isolated, nor completely integrated. 

These oases achieve and maintain varying degrees of autonomy while still being 

integrated into the political framework of the nation-state and local, regional, national and 

international economies. This is a diversity produced and maintained in tension between 

the periphery and the core. 

 Oases are often magnets for tourism, urbanization, agricultural modernization, 

and water stresses as well as subject to isolation from global processes and complete 

abandonment (Cariño 1996; Rodriguez et al. 2004; Luedeling and Buerkert 2008), which 

impact traditional agricultural practices and heritage crop diversity. Through addressing 

five political economy questions of geographical remoteness, market integration, land 

tenure, protected area status and tourism, I have concluded that the agro-biodiversity in 

the oases is shaped by all of these processes, but determined absolutely by none of them. 

In addition, the agro-biodiversity is produced through both intentional and unintentional 

actions—a combination of that which is actively managed and cultivated and that which 
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survives a historical moment; that which is planted and maintained and that which grows 

or survives because of the natural mesic environment or the inefficiencies in the system. 

Species that were once in demand as export crops continue to thrive in the oases even 

after demand and commercial production has ceased; species that once held important 

cultural roles now grow almost wild along irrigation ditches, self propagating through 

clones or seeds dispersed through animals. New species arrive with new market demands, 

tourists, and immigrant laborers, U.S. ex-patriots and people moving from the Mexican 

mainland to the peninsula. 

 The question then becomes: What are the conditions of political economic 

integration and autonomy that do and do not support diversity at the oasis scale? As 

political, economic and conservation discourses further effect humanity across the globe, 

the peninsula’s oases are destined to change. These towns will develop; the missions will 

fill with new people—wealthy property owners with second homes, people in retirement, 

foreigners, and small business owners, institutions, and those who arrive to support the 

growing populations. Many of these types of developments are irreversible: the land, 

once paved or filled with houses, is not useful as farmland or as wildlife habitat in the 

traditional sense. Once people are accustomed to buying food at the grocery store, driving 

cars instead of riding mules, having lights, televisions, refrigerators and air conditioning, 

the past becomes less attractive, and many traditional ways of living in these spaces and 

associated knowledges and practices will be abandoned and forgotten. In this sense, new 

technologies and transportation systems are enabling integration mechanisms to 

overcome the physical isolation of the peninsula and the oases. 
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 As described in Todos Santos and Santiago, agro-biodiversity can be maintained 

even as development occurs: By nature of farming on floodplains, fields lie in areas 

prone to flood destruction; these factors also limit urban development and allow farmers 

to continue through centuries if they have the will or motivation. Many perennial species 

can survive alone for years and re-sprout from the base if they die at the top; as long as 

they receive intermittent management and have space to grow, they will find edges and 

abandoned corners as well as the loved yards and gardens of the oases. I do not think 

major perennial Mission-era crops will disappear entirely because of their resilience and 

ornamental and cultural significance. The traditional annual crops, farming systems and 

cultural practices are disappearing though, and these deserve special attention in the 

process of development. The huertas, including their native and agricultural species, and 

the associated farming systems and cultural practices have importance for the future of 

the bioregion and the people of the peninsula. 

 A sustainable future for the inhabitants of the peninsula requires arable land and 

water for agriculture. I advocate for locality as opposed to a global network when it 

comes to economics: these lands as well as the specific crops and practices represent the 

community’s ability to feed itself in the future. Efforts to keep the families and crops and 

huertas in place, i.e. through participatory in-situ conservation strategies are essential. 

These efforts might include ways of stimulating local markets for local products and 

pride in heritage and land, crop, and knowledge resources as the non-profit organization 

Living Roots has started with residents of San Javier. Inventories or registries of crops 
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should be made available to the communities to bring attention at a local level while 

continuing to contemplate and bring about change at state, national and global levels. 

 Any strategies related to political economy for agro-biodiversity conservation 

depend upon designating the oases as unique, autonomous spaces for effective 

management. Governance occurs at scales both broader and finer than the oasis: the 

Mexican municipalities, similar to a county, as well as ejidos and Indigenous 

communities often include many oases, and local town governments manage urban/ 

village areas that often do not correspond with the physical spaces of the oases. The 

closest unit of governance associated with oases is the water management boards; this 

strata of governance, however cannot enact legal or enforcement measures to manage the 

oases. Recognition of the ecological, economic and cultural significance of the oases 

should be promoted at various strata of government to stimulate perceptions of oasis 

autonomy: at each oasis town, as well as the municipality, state, federal and international 

bodies and organizations. The state of Baja California Sur currently has an initiative in its 

first stages of implementation, called Desarrollo Sustentable Oasis Sudcalifornianos 

(Sustainable Development of the Southern-California Oases) to conduct socio-economic 

studies and support public works and development projects at Mulegé, San Javier, Los 

Comondú, and two other oasis systems, Las Positas in the municipality of La Paz y El 

Chorro in the municipality of Los Cabos that are not mission-oases and not included in 

this study. This is a powerful first step, but limited in its scope and its potential to 

promote oasis conservation. 
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RESULTS AND DISCUSSION: 3. CULTURAL PRACTICES 

Figure 29. Drying Dates at Mulegé. 

 

 To address my third question—regarding which practices and perceptions are 

instrumental in the persistence of traditional farming systems and heritage crops in Baja 

California oases, I conducted oral histories and semi-structured interviews to elicit 

information on cultural practices related to historic crop varieties. I posed the hypotheses: 

Oases in which cultural food traditions are still practiced should be positively correlated 

with retention of Mission-era species; farming and food preparation practices and 

knowledge will be held differentially by age and gender in oasis communities; and 

mechanisms of cultural exchange within and among oases will serve as a form of risk 

aversion and facilitate the persistence of heritage species and foodways knowledges and 

practices. I tested my hypotheses against quantitative agro-biodiversity data of the oases. 
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Cultural Practices of Food Preparation 

Mission Grapes 

Wine carries special cultural significance in oasis communities, more so in the 

mid-peninsula oases where the climate is suited for grape growing—Santa Gertrudis, San 

Ignacio, Mulegé, La Purísima, Comondú and San Javier. Most oasis vineyards are 

comprised of black, sweet mission grapes, intermixed with a few other table and wine 

grape varieties. Traditional wine is made almost exclusively with mission grapes: 

Farmers harvest grapes in August and September and spread them on woven cane mats to 

dry in the sun. Left this way for two to three days and turned so to expose all sides evenly 

concentrates the grape sugars. After drying, wine makers crush the grapes; many stamp 

the grapes with rubber boots; some smash them in stone metates; and others crush them 

with iron or stone grinders. The grape mash is then left to ferment. In the past, wine 

makers stretched cleaned cowhides across palm-wood or hardwood frames to make a 

suspended container for the fermentation, or carved wooden vessels. Now, most use 

plastic barrels. The days of fermentation vary, but most winemakers leave the mash until 

it stops boiling or bubbling. They skim off the mass of skins and seeds called orujo that 

floats to the top—these skins give the wine its deep red color. Then they transfer the 

fermented liquid to other vessels; at this point some cork the vessels to allow for 

continued fermentation and others seal the vessels directly and leave them for several 

months. Wine makers also make grape vinegar and other fermented grape products, such 

as aguardiente. Wine is served at Christmas and other religious holidays and special 

occasions. Families that produce wine will share a bottle after dinner. Most people 
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interviewed who did not make wine knew of people who did and most could describe the 

process, based on experience with family members who made wine in the past. The oasis 

of Comondú is particularly known for its wine, though only two or three people still keep 

vineyards and make wine. Most farmers produce wine for personal use and to sell to local 

oasis residents. Traditional oasis wine is red and very sweet, and is considered by many 

to be a symbol of oasis mission history and culture. 

 

Dates 

Oasis residents in the central peninsula manage date groves within the canyons as 

well as individual or groups of trees within huertas. Specialized men, called piscadores 

with knowledge and equipment to harvest dates are hired in the fall, usually from 

November to December as dates mature. In the past, these men climbed date palms 

barefoot and used machetes to chop large racemes from the tops of the palms. They also 

trimmed the lower dead leaves to clean the palms as they harvested. These men are 

famous for leaping tree-top to tree-top to harvest several palms consecutively, and most 

elders know of people who died from such acrobatics. The palm trunks have sharp spikes 

and course, fibrous ridges, and residents say the old piscadores had feet as tough as 

leather. Now, younger harvesters use crampons, harnesses and ropes to climb the palms 

and secure themselves near the top. The piscador carries a machete to chop the stem of 

the raceme, and then slides the raceme down a long rope, one end attached to his harness 

and the other held by a man on the ground or standing in the back of a pickup truck. They 



 

 

 
 
  174 

gather the racemes on tarps, or in trucks and transport them to drying racks, called 

petates, often made of woven cane, set on long tables called soleadores. 

 Techniques of curing dates vary widely; dates are either left on the raceme for the 

first few days, or picked off immediately to dry. The dis-graining process is done by 

hand--dates plucked from the stems one by one, or several at a time. People described a 

process of gathering the dates into plastic sacks at night or cover them with tarps or palm 

leaves to keep heat concentrated and protect the dates from cold air. They spread the fruit 

in the sun each day, repeating this process for three to five days, depending on the 

maturity. They pick through the dates to find and discard any damaged, small, or 

wrinkled fruits. During the final curing stages, the dates are gathered into plastic sacks 

begin the “honeying” process. Afterwards, they package the dates for market. Women in 

the villages make date bread, empanadas and cheese pie, most famous in San Ignacio. 

Some women make date dulce or a sweet spread called colache, cooking dates and 

pressing them through a screen to remove the seeds, then mixing in orange peel, anis, and 

cinamon. They wrap pieces of this thickened date candy in corn husks. In a few oases, 

men remember a liquor of fermented dates. 

 The business and cultural engagement with date palms is declining; many 

residents say there is a shortage of piscadores because the sport is dangerous and few are 

willing to climb up the thousands of palms in each oasis. Lack of management has left 

the palms full of dead leaves and more prone to fires. People still harvest the fruit of these 

seedling date palms to sell locally and regionally, though the quality of these dates is 

highly variable and limits the market potential. The palm trees themselves are 



 

 

 
 
  175 

representative of the peninsula oases, a tie to biblical images and old world oases, as well 

as a symbol of water in the desert. Many families have woven cane drying racks to 

process dates for personal use, especially older residents who are accustomed to utilizing 

the dates as part of the traditional diet. 

 

 Mission Olives 

Few olive trees still produce on the peninsula; most of the trees were cut to the 

ground during a government incentive to control an olive plagues a few decades ago. 

Oasis residents say that the trees are just beginning to produce again. People of the 

peninsula traditionally eat olives, both cured in brine and dried. The tradition of curing 

olives is still well known and practiced in San Borja, Santa Gertrudis, San Ignacio and 

San Javier. Olive growers harvest olives by hand from September to December, using 

ladders or climbing into trees with buckets. They clean the olives by removing leaves and 

small twigs. Residents described three different ways to process the fruit: machacado is a 

technique of bruising the olives so they cure more quickly; sajada is a method of making 

three or four superficial, vertical slices in each olive to allow the bitterness to escape; and 

entera, or whole olives are soaked directly, though take the longest to cure. Some use a 

mix of water and salt to brine the olives, others use fresh water, and coastal oasis 

residents at times use sea water. The olives are left in the brine for several days to a few 

months, and the water is changed daily or weekly, depending on the producer. Olives are 

mixed with salt or herbs (garlic and oregano) when they have lost their bitterness. One 

elderly woman said that olives were cured in vessels made of cowhides suspended in 
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frames, also used for wine fermentation. Another technique involves sun-drying olives 

until they turn black and lose their bitterness; these are kept dry and mixed with salt. 

 Traditional olive oil techniques involve sun-drying the olives to concentrate the 

oils. The small, minudita variety produces the most oil, though only a few of these trees 

exist in the oases. In the Mission era, mules or burros turned stone wheels to make olive 

oil, and at different times, olive oil mills produced oil for local and national markets. 

Residents in many of the oases described a similar process for family oil production; they 

smash olives with metates or grinders; then pour boiling water over the mash and collect 

the water in a vessel. Some described gathering the mash into a fine cloth sack and 

pouring the water through the sack. They boil the liquid collected from the olive mash, 

and skim the oil that rises to the surface. The oil is then boiled again to drive off any 

remaining moisture. One farmer in San Javier has a new grinder that produces oil without 

heat. He is trying to develop a market for his oil, though still makes only small quantities. 

 Only a few oases have the olive as a regional symbol; olives do not grow in the 

southern missions, and have less representation than other heritage species in most of the 

central and northern Jesuit oases. The trees of San Javier, however carry fame throughout 

the peninsula. The 300-year old gnarled and twisted olive tree behind the mission 

represents the antiquity of oasis culture, and the groves of olives through the deep valley, 

with thick, dark trunks and silver green leaves give it character and charm.  

 

Dulces 
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Dulces are a traditional cooked, sweet preserve made of many different types of 

fruit, each with its recipe and technique. Men and women of the oases make dulces out of 

fig, guava, mango, mulberry, papaya, lemons, limes, bitter orange, squash and 

watermelon rind. Those who make dulce of citrus peels often separate the entire peel 

from the fruit and slice off the outer, bitter layer with the oil glands, leaving just the 

foamy, white inner rind. They either dry this or boil it immediately. They often boil the 

rind in several changes of water to remove the bitterness—the bitter orange, citron 

hybrids and pommelo varieties have the most flavor, though also the most bitterness. 

Then the boil the white peels with sugar until the mixture is thick. 

 Guava dulce has a unique flavor, people still prepare this in almost all of the 

mission oases. They harvest guavas, remove the stems and sometimes scoop out the seeds 

before cooking, or strain them out after the fruit has boiled lightly. Equal parts sugar and 

fruit are then mixed in large copper pots to cook over slow, outdoor fires. Residents use 

long wooden paddles to stir the mixture as it cooks, several hours usually, until thick. 

Green fig dulce required a special preparation to remove the white sap—women made 

several cuts in the fig stem and boiled the figs in changes of water before mixing the fruit 

with a sugar syrup. Mango dulce does not require as much sugar because of the fruit’s 

sweetness, though in the past, green mangos were often used to give more acidity and 

flavor. Some women use cooking lime to process the fruit, usually with whole small 

lemons and papaya; this process removes bitterness and maintains the firmness of the 

fruit flesh. These dulces are usually packed into containers of 1-2 kilos for family use and 

for local markets. These preserves require large quantities of sugar in general, a product 
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that was previously made in the oases and later came imported from the continent. The 

dulces are the most widespread of the oasis fruit products, the process shared by both 

men and women, and old and young generations. 

 

Sugarcane 

Several of the oases produced sugarcane for commercial production in the past, 

and while the industry has collapsed, people in the valleys of Comondú, La Purísima and 

San Ignacio still make the dark sugar products of panocha and piloncillo. They harvest 

cane by hand, usually in spring and transport stacks of the cut stalks to central grinding 

mills. In the past, horses, mules or burros turned the grinders; now electricity or 

motorized vehicles are used to power the same equipment. They strip the leaves off the 

stalks and feed them into the grinders. Three iron rollers process the stalks; two rollers 

take in the cane, and a third feeds out the chaff or stalks and directs the juice into a 

container. In nearby structures, large copper pots are built into concrete or block 

fireboxes. Men tend large fires, fueled with cactus skeletons under the copper pots to 

cook down the cane juice. They cook the syrup until the liquid evaporates to a determined 

texture, then cool the syrup slowly. The mesquite-wood molds are soaked beforehand to 

prevent the sugar from sticking to the molds. The use wooden paddles to fill the small 

molds with the thick sugar before it hardens completely. The hard, dark sugar is called 

panocha and sold by the kilo. Some mix a piece of bitter orange rind, boiled in changes 

of water first, into the sugar to make panocha de gajo. In the larger mills, the sugar 

passed through many vessels, each with a fire and a man working the sugar in different 
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stages of processing. Melcocha was a pulled taffy-like concoction made by stirring the 

mix with wood paddles and stetching the syrup into long, blond sugar candy. Piloncillo, 

miel, and alfeñique were names given to the sugar products with different textures and 

processes. In Todos Santos, a Cuban man who worked in the sugar industry developed a 

local famous cany called Cubanos, a thick, sugar pancake of soft sugar mixed with 

pinole, anise, peanuts, grated cheese and chocolate. Sacks of white sugar sold in every 

grocery store have replaced the traditional hard, dark sugar in most houses, but 

celebrations of Semana Santa still feature home-made sugar, and sugar products still have 

a local market with residents who remember the history of sugar production in the oases. 

 

Cultural Practices and Agro-biodiversity 

 My oral history, interview and agro-biodiversity data indicate that those oases in 

which cultural food traditions are still practiced are positively correlated with retention of 

Mission-era species, however the relationship requires interpretation and analysis. All 

oases surveyed demonstrated persistence of heritage Mission-era species and intact 

cultural practices and food knowledges. Oral history and interview data these oases 

revealed common perceptions of oasis and peninsular identities, pride in oasis culture, 

and foodways memories, harvesting and food processing techniques and recipes, and 

descriptions of the importance of cultural events such as festivals in these foodways 

practices. One key finding is that most of the processes of harvesting, preparing and 

processing these resources are similar though out the peninsula, with only minor 

variations within and among the oases. This indicates that the peninsula landscape, or 
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interconnected archipelago of oases has undergone more independent cultural evolution 

than the individual oases, and that the oases operate together as a collective unit of 

agricultural and cultural practice and knowledge sites. 

The degree of active cultural practices did vary among oases. Wine making, 

though the process was common knowledge in all oases surveyed, was only actively 

practiced in San Ignacio, Comondú and La Purísima. This was partly connected to the 

presence of sufficient quantities of grape vines in these missions, for example the 

missions of Todos Santos and Santiago in the south of the peninsula were too tropical to 

produce grapes, though residents did speak of the practice of making wine from the wild 

grapes that grow in the mountains. The missions of San Javier, San Luis Gonzaga, Los 

Dolores, Guadalupe, and Mulegé, historically areas of grape production, did not have any 

sizeable grape vineyards. In a few cases, residents gave personal reasons for not 

producing wine, such as abstinence from alcohol or a lack of desire to undertake the 

rigorous process any longer. Processing of sugarcane followed similar patterns: Sugar 

mills only existed in the oasis of Comondú, though residents in both La Purísima and San 

Ignacio had access to nearby mills. Otherwise, residents said that only a few remote 

ranches and smaller oases had mills and actively milled and processed sugarcane. Unlike 

grapes, which are limited by climate, sugarcane was historically grown in all oases, 

especially in Todos Santos, Santiago and Mulegé—three of the most urbanized oases that 

I surveyed, and all distinctly lacking in this traditional practice as well as in large 

cultivated areas of sugarcane. The practice of making dulces was more widespread and 
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documented and described in all oases surveyed except San Luis Gonzaga and 

Guadalupe, both where the number of living fruit trees were few. 

These data indicate that active cultural practices are directly tied to the presence 

of crops within the oases. Memories tended to be less tied to the actual trees—though 

many of the agricultural changes within the oasis had occurred since the construction of 

the trans-peninsular highway in the 1970s, and residents are at most two generations 

removed from times when most of these practices were commonplace. Many of the 

techniques, recipes and traditions are still held in living memory if not actively practiced. 

While the quantitative agro-biodiversity data suggest that all but the most extremely 

isolated and most urbanized oases serve as refugia of heritage species, the oral history 

and interviews show that degree of isolation is more directly tied to the persistence of 

traditional techniques. These data demonstrate that some cultural practices are more 

vulnerable to alterations in the oases than the crops themselves. 

 

Distribution of Cultural Knowledge by Gender and Age 

According to Howard (2003), gendered knowledge is that which is held by men or 

women, but not by both. In farming communities, men and women often have differential 

access to knowledge as well as physical spaces and cultural practices. Multiple authors 

have documented the ways in which gendered biocultural and agricultural knowledges 

are differentially held in communities and can be critical in conservation strategies 

(Sachs, Gajural and Bianco 1997; Rimarachín, Zapata and Vázquez 2001; Chambers and 

Momsen 2007). I structured my interviews in ways that indirectly measured gender 
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differences so these observations are general in nature and more research must be 

undertaken to document specific gendered oasis knowledges. 

Most of the farmers I interviewed for this research were male and over sixty years 

of age. A few younger farmers, also male had taken over family fields, though very few 

were under forty years of age. As in other Latin American rural villages, many of the 

young men have left to find economic and educational opportunities elsewhere, leaving a 

community of elderly, those who cannot travel, women and children. In most cases, 

huertas belonging to the emigrants were leased as cattle pasture or abandoned, indicating 

a strong link between presence of men in the oases and the persistence of traditional 

knowledge, farming practices and active reproduction and care of heritage species. The 

few women who had inherited family huertas had hired caretakers to manage the 

agriculture, or left the gardens abandoned. In some cases, women did partake in the 

harvesting and planting, though this was the exception rather than common practice. 

Older men hold most of the knowledge of farming techniques and practices, and with the 

change in economic opportunities this knowledge is subject to disappear. One positive 

finding indicates that several of the farmers had retired from other industries and returned 

to take over the farms; this pattern might facilitate the continuation of agriculture in 

communities as young males leave, and then later return to raise families or retire in their 

home communities. 

Food processing knowledges were more evenly shared among males and females 

and generations, though men (of all ages) made wine and processed sugarcane. Both men 

and women prepared dulces, dried figs, dates and raisins, and cured olives. These are 
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shared spaces in agricultural knowledges and also have the greatest meaning in oasis 

communities; these are processes that take place in the spaces of the home and backyard 

where men and women, young and old work together with the products of the gardens. 

The way oasis spaces are divided and shared among genders and generations informs the 

ways culture is created, values developed and memories shaped. The cultural roots of 

agro-biodiversity conservation lie in who participates in the processes, where these take 

place, and how the products are needed and valued. If farming system knowledge is lost, 

associated food processing techniques lose cultural relevance. Knowledge 

compartmentalization and practice for agro-biodiversity conservation necessitates 

participation of both men and women, and all generations. 

The results of oral histories and interviews in relation to gender and age did not 

directly correspond with the quantitative agro-biodiversity data—I measured no distinct 

differences in the way knowledge was distributed in the oases with higher retention of 

heritage species and those with few species. This indicates that the role of gender and age 

in the transmission of agro-ecological knowledge are cultural patterns that apply broadly 

to all of the oases and do not directly determine the agro-biodiversity within an individual 

oasis. This is further evidence that the oases must be considered as an interconnected 

network of sites for agro-biodiversity knowledge, practice and species conservation. 

 

Cultural Knowledge Transmission and Exchange 

In response to my third hypothesis, a key finding in my research was the 

importance of the annual festivals in the persistence and use of heritage species and 
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cultural identities in the oases, and transmission and transportation of knowledges, 

practices, and species among the oases. Each mission has its patron virgin or saint, given 

by the original Jesuit missionaries, each with its day of festival. At most mission oases, 

the celebrations of the saints are week-long affairs of dancing, music, carnival, markets, 

drinking, and feasting. In some, the saints are taken from the church and paraded around 

the town and plaza on the shoulders of men. Pilgrimages of people on horseback, called 

cabalgatas retrace the original Camino Real of the missionaries; the riders come on 

horses and mules, dressed in traditional wear, riding the old vaquera saddles with the 

wide chaps and tapaderas covering the legs and stirrups, long leather coats to protect 

them from the spines, and packs of food strapped onto pack animals led alongside. These 

caravans begin at many different ranches, other oases and distant towns, some covering 

hundreds of kilometers and spending as many as ten or twelve days on the trail. The 

cabalgatas join together as they arrive to form one long parade of riders, the leaders 

carrying banners and the dust of several hundred horses and mules rising into the air. The 

festivals attract many, locals and foreigners alike, stimulating local economies, re-

invigorating the social fibers, strengthening familial ties and religious ideas and re-

enacting the processes that developed the oasis culture over the centuries. In similar 

ways, the indigenous peoples gathered together in such a way to dance and celebrate the 

harvest of the pitahaya cactus. Now the feasts include the meat of goats, sheep and cattle, 

brought in by the truckloads from the ranches, and people share and sell cheeses, dulces 

of guava, lemon, fig, and mango, native honey collected from bees in the mountains, 

dried dates, cured olives and olive oil, and harvests from the fields. The priests give mass 
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to the crowds, bless the riders of the cabalgata with olive branches dipped in holy water, 

and perform individual baptisms and marriages. Vendors sell religious icons of the 

mission or saint, candies, food, clothing and crafts. Rodeos, cockfights and horse races 

draw crowds; bands fill the night with music, broadcasted through large speakers and 

electrified through generators hauled in from afar. People partake in the festivals for 

religious, economic, political and social reasons; as many as one or two thousand 

celebrants and several hundred horses and mules might arrive to a village that is home to 

tens or a few hundred people for a week of continuous noise, food, aromas, colors and 

interaction. 

Traditional heritage species are a distinct part of these cultural landscapes, 

accentuated and reinforced through the festivals. The date palms of San Ignacio, the olive 

trees of San Javier, the pomegranate, oranges and grapes define the oases as much as the 

historic churches; they have become part of the landscape of memory over time. Local 

memory integrates food crops and processes over several generations, and these form a 

tangible geographic and historic thread. A few of the younger informants have started 

making wine or dulces, though by far the majority of the knowledge is still held by the 

elders of the communities. As agricultural practices within oasis communities change, 

these species might play more of a symbolic role than satisfy a basic necessity. The 

persistence of heritage crops within the oases can be attributed to the strong peninsula or 

oasis culture, though it should be characterized as a mutual, symbiotic relationship. 

These celebrations of culture, religion and the particular peninsula environment 

and the pilgrimages and movement of people among oases also serve to link the ranches 
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and other oases and maintain cultural networks between them. The spiritual fabric of 

oasis culture is a critical element in understanding the continuity of historical practices 

through processes of connectivity; festivals link oasis communities with ranch families 

and other people across the peninsula, mainland Mexico and other countries. This serves 

as a type of risk aversion for cultural practices and traditional ecological knowledges as 

well as the heritage species. The festival provides a motivation that is strong enough to 

draw people across the barrier of isolation by distance and rugged terrain to connect the 

oasis with the larger landscape matrix. The cultural practices of attending festivals, riding 

in the pilgrimages and spending several days in celebration together facilitates 

transmission of knowledge among oasis communities, among families, and across age 

and gender divides. Without these mechanisms of social connectivity and exchange, the 

isolation of the oases might be too great to support the persistence of agro-ecological 

knowledge and diversity. In the small oasis of Guadalupe, the single family described 

how the practice of the annual festival had been abandoned; this also happened in Los 

Dolores. Both of these oases were small, isolated oases with only a few of the original 

Mission-era species remaining. The oasis of San Luis Gonzaga did not follow this 

pattern—the festival was still practiced, but agricultural had almost completely 

disappeared. The oases of San Javier, Comondú, Todos Santos, San Ignacio, San Borja 

and Santa Gertrudis, in contrast had vibrant festivals and agriculture. In the most 

integrated oases of San Jose del Cabo, Loreto and to some degree, Mulegé, some of the 

people I interviewed said that the festivals were still conducted but more for the tourists 
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and towns-people than as traditional festivals. They did not draw as many of the remote 

oasis residents, nor represent the traditional oasis identity. 

 

Cultural-Ecology Conclusions 

The particular assemblage of species in the Baja California oases is linked to a set 

of cultural practices and knowledges that can be remembered and forgotten. The oasis is 

an assemblage of historical processes, practices, memories and the physical landscapes 

and flora and fauna. Cultural memory is tied to specific perennial crop species that 

require stewardship; without the continued or renewed interaction with the species in the 

landscape, the memories begin to deteriorate. The cultural practices and knowledges 

unique to these oases are dependent on the living agro-ecosystems; one cannot thrive 

without the other. Each oasis has its own unique set of knowledges and practices to the 

degree that the environment and local living technologies inform cultural interactions; 

however many of these traditional knowledges are assembled at the collective oasis 

scale—transmitted and reinforced through collective social processes such as the 

festivals, economic interactions, and non-market transactions. This investigation reveals 

that a coherent cultural memory and living cultural practices within an oasis and active 

communication among other oases are tied to high agro-biodiversity. People within the 

oases tend to have a unique identity related to the oasis as well as stories or memories of 

travel to other nearby oases to participate in religious and family events. Oral histories 

demonstrate that people tend to think of the oases as isolated communities, difficult to 

access and separated from other towns and oases by long distances; this allows the oasis a 
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unique signature. Each mission-oasis is also considered to be part of a network of oases, 

and part of a collective peninsular identity. 

 These oases are geographical points that perform key cultural roles in the network 

of people and families on the peninsula. The churches are often places where people 

come to attend mass and for baptisms, marriages and funerals. Family reunions, social 

meetings, exchanges and sales of animals and products, and political promotions often 

take place at the oasis towns. Food often mediates or comprises some aspect of these 

gatherings, and many of the food traditions are directly related to the harvests of oasis 

crops. Traditions of making wine, drying and sorting dates, drying figs and raisins, 

harvesting and curing olives, making dulces and feasting on all of the huerta products 

weave not just practical experience, but a multi-sensory flood of oasis colors, sounds, 

flavors, textures and aromas. This way of remembering places and agricultural 

landscapes and processes creates layers of meaning, subconscious affinities and 

emotional connections to life and culture in the oases. Many of these sites, sounds and 

tastes are unique to certain communities and oases; some are shared among many oases, 

and a few reach beyond the peninsula to other continents and regions of the world. 

Distance and isolation facilitate the development of strong cultural identities and 

practices. In many of the oases and on the ranches, the same families have lived for three 

to five generations. Knowledges and practices associated with the particular landscapes, 

biotic communities and weather dynamics of the oases accumulate and sharpen over the 

centuries of close, need-based interaction with the environment. Identities are formed 

from experiences in the unique settings of the peninsula, the terrible roads, the use of 
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mules and heavy leather saddles and chaps, the tradition of tanning leather using the bark 

of the native palo blanco tree, the work of the huertas and irrigation systems, the 

traditions of building thatch roofs or making machaca, of dried and pounded beef, shark 

or other meats, making cheeses of goat and cow milk, and cooking dulces and other fruit 

preserves. The culture of the oases has many singular elements, developed over 

generations and related specifically to the desert landscape of the peninsula. The family 

continuity in mission communities through time has influenced retention of cultural 

knowledges and practices, and could be one of the key factors in why oases serve as 

cultural and heritage crop refugia. 

 Knowledges and practices associated with heritage crops have developed over the 

three centuries of agriculture on the peninsula and show strong influence still in the lives 

of the oasis inhabitants, though they are also being lost and diluted with new arrivals, 

shifting economies and transportation developments. The highway brings technologies, 

packaged foods, information and communication systems, and oasis residents have fewer 

reasons to depend on their particular environment and communities for physical and 

spiritual needs. 

 The education system, participation enforced by law, facilitates the disintegration 

of oasis culture. These schools draw children from the ranches, where they stay in 

dormitories at the oases, and later from the oases to the cities where they attend high 

schools and universities. In a process similar to that of creating boarding schools for 

indigenous children in the United States, these children are separated from their families 

and communities to learn the modern dynamics of economy, information networks and 
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technology. Once started, like urbanization, it is difficult if not impossible to reverse. The 

exposure and integration of modern technologies into the oases changes the dynamics and 

diminishes the need of local knowledges; this culture is magnetic and easily judged 

superior. The modern world offers comfort, stimulation, and communication and requires 

different skill sets for adaptation. Extreme landscapes, however, often generate the 

development of specific adaptation strategies that enable people to avert risk and survive 

without external support. The economic and social system of the peninsula now is 

entirely dependent on food, raw materials, technologies and fossil fuels from the 

mainland and other countries, rendering it more vulnerable in case of transportation or 

information system failures. In some cases education has given voice to oasis residents 

who return as spokespeople for their communities and can offer support for valuation of 

oasis culture instead of complete modernization and urban transformation. 

 The role of historical consciousness, memory, experience and practices in the 

persistence and preservation of agricultural and cultural knowledge are difficult if not 

impossible to know accurately. Agro-ecological systems in these oases hold mixed 

European, North African, Middle Eastern, Asian and American cultivated species and 

foodways that have been adapted by local ranchero peoples, utilized as sources of 

economy, and transformed into cultural symbols. Food carries cultural memories. 

Agricultural species represent elements of geographic identity. Food symbolism might be 

a critical component to heritage crop conservation, however the landscape of the human 

psyche is as fragmented, elusive and dynamic as the history materialized in the physical 

landscape of the oases. It involves a deep contemplation of the intangible relationship 
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between humans and their places, and the way people understand, imagine, learn, define, 

translate and project their landscapes. This is the territory of myth, memory, dreams, 

perception and construction of internal and external landscapes. Linking intangible 

elements of symbolism to the concrete resources of crop genetics and traditional 

agricultural practices are difficult, though critical in the understanding and conservation 

of oasis spaces. In conclusion, the three-century, shared history of agriculture in the oases 

has generated a culture that continues to inform peninsula residents, shape identity and 

support the persistence of heritage crop species and traditional agricultural practices. 

Promoting the oases as unique cultural landscapes through direct interaction with oasis 

and ranch families; conservation efforts through governmental and non-governmental 

organizations; and generating international recognition of the spaces as agro-biodiversity 

and cultural refugia are critical conservation resources as the peninsula becomes more 

urban and modernized. 
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CONCLUSIONS 

 The data analyzed to address my three primary research questions demonstrate 

that the Baja California oases perform crucial roles as refugia of heritage agricultural 

species, traditional farming systems, traditional agro-ecological knowledges, and related 

cultural values and practices. These Jesuit mission-influenced oases exist as isolated, yet 

interconnected sites that reinforce and facilitate the persistence and retention of these 

resources. Oasis diversity—biologic, cultural and agricultural—appears to develop 

through dynamic episodes of isolation and connection over time and across spaces. The 

unique geography of the peninsula, its cultural history, and agricultural evolution have 

led to the high diversity supported and managed in the oases, the rich native, resident and 

migratory flora and fauna, the complex agro-ecosystems, and the equally intricate and 

innovative human systems, cultures and practices. The oases hold agro-biodiversity as 

integrated wild and managed communities in dynamic geographic spaces. Processes of 

isolation and connectivity on the peninsula and among the oases have produced these 

novel ecosystems with species assemblages, farming techniques, foodways practices and 

cultural identities unique to the collective archipelago of peninsular oases. 

 My research confirms patterns of heritage crop persistence related broadly to 

geographies of isolation and connectivity: Those oases that are the most connected have 

become urbanized to the extent that none of the original huertas with heritage perennial 

crops remain, and the most isolated oasis--now completely abandoned--also lost all of its 

original crop introductions. The highest agro-biodiversity exists in those oases that are 

neither completely integrated, nor completely isolated. I surveyed the oases between 
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these two extremes and found that all twelve oases held a considerable number of 

Mission-era species as well as more recent crop introductions. The urbanized, more 

developed of these oases—those close to the trans-peninsular highway--demonstrated 

high retention of Mission-era crops as well as elevated levels of newer agricultural 

species. The two southern-most oases, both in tropical latitudes with extensive arable 

land and abundant water form the hurricanes, located along the main highway and with 

strong touristic and agricultural economies had the highest overall levels of species 

richness, including a relatively high persistence of Mission-era species. Remote oases 

also showed high Mission-era crop retention, though lower levels of more recent crop 

introductions in general. 

While this research has demonstrated the resilience of Mission-era perennial crop 

species overall within the oases, I detected the disappearance of Mission-era annual crops 

and a loss of traditional knowledge and cultural practices associated with both annual and 

perennial heritage species in the more urbanized and developed oases. Many of these 

techniques are still practiced to varying degrees in the more remote oases, indicating that 

some degree of isolation may be associated with the retention of traditional knowledge. 

The small, remote oases with few families however, also tended to be the most vulnerable 

to species loss and cultural degradation due to environmental and social stochasticity. 

These twelve oases vary in latitude and longitude, topography, geology, 

precipitation and temperature ranges, storm patterns, water quality and quantity produced 

by the springs, available arable lands, soil type and fertility, proximity to the coast and to 

the trans-peninsular highway, population, market integration, degree of urbanization and 
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touristic development, land tenure type, protected area status designation, and multiple 

other factors that make them difficult to compare to one another. Though the oases once 

shared and to some extent continue to share a common suite of Mission-era crop 

introductions and farming and foodways practices, these differences produce an agro-

biodiversity that exists among the network of peninsular oases. And though these 

differences make it difficult to discern the principle factors that support and/or diminish 

agro-biodiversity within the oases, they together produce resilience in the collective 

corpus of oases that have facilitated the long-term persistence of heritage crops. 

These agricultural oases are a series of autonomous and integrated spaces that 

span a range from extremely isolated to integrated into the global movement of people, 

capital and material goods. Together, they support a collective oasis archipelago agro-

biodiversity. The small outlying ranches hold several of the more unique Mission-era 

agricultural species and support active cultural practices and traditional oasis knowledge. 

These isolated spaces exist in some ways as an anchor for the peninsula oasis culture, 

representing a way of life that is unique to the environment and demands certain skills, 

knowledges and managed species. The more urban and globally integrated oases attract a 

flow of capital, tourists, technology, new crop species and varieties, and environmental 

and cultural awareness. The oases that lie between the extremes support a mix of these 

factors that manifest in diverse and complex ways. 

In this research, I expand upon a model originally proposed by our larger team 

(see Nabhan et al. 2010) of the oasis archipelago, and I propose several means by which 

these oases operate together, through the differential forces of isolation and connection 
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instead of each existing as an individual unit. The Baja California Peninsula provides the 

geographical boundaries of the oasis archipelago—and within this bounded space, the 

geology of the peninsula defines where water emerges in springs and seeps and where 

sufficient arable land existed to develop missions and agricultural communities. These 

oases are concentrated in the lower two-thirds of the peninsula, connected to each other 

by the trans-peninsular highway, but smaller capillary roads and by sea. As a general 

pattern, the trans-peninsular highway connects the larger oases along the length of the 

peninsula; smaller roads lead from the highway and large oases to more remote oases, 

and even smaller tracks form spokes from these oases to the more remote, satellite 

ranches. 

According to several individuals whom I interviewed, the trans-peninsular 

highway operates as a central artery of movement among the oases, linking the oases to 

non-oasis cities, to ports, and to the mainland of Mexico and the United States. Residents, 

tourists, export and import material goods including food supplies, seeds, and machinery 

all travel by these main circuits. Oasis residents utilize this highway to travel to the larger 

cities, buy specialty goods, for medical and educational purposes, to bring machinery and 

seeds to the oases and to sell the products of their harvests. They also use the highway to 

visit family members who live in other oases and to attend social events and religious 

festivals. The length and condition of this highway must also be considered—the two-

lane, curving highway is not well maintained, and there are lengths of several hundred 

kilometers without service stations. Efforts to improve the highway have taken place at 

both ends, near the cape and near the border region, though the middle thousand 
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kilometers is still a feat to traverse. This highway physically and psychologically 

connects the oases of the peninsula to the Mexican nation and the rest of the world, but 

the distances are still difficult to overcome. 

Small, capillary roads link several of the oases to the trans-peninsular highway, to 

one another and to the remote ranches. These dirt or semi-paved roads are often rough 

because of the volcanic substrate and lack of maintenance and traversed less to 

infrequently. Oasis and ranch residents described using these roads as their primary 

access to town, to buy food and farming supplies, access to doctors and education, sell 

their harvests and other products, and to visit family members and friends and attend 

social events. Some of the most remote ranches have no road, and are accessible only on 

foot or by horse or mule. 

All of these physical connectors as well as systems of cell phone, radio, internet 

and satellite communication link the oases and operate as mechanisms of transmission 

and exchange. Residents described exchanging ideas, information, technologies, and 

actual plant species. These are the routes of market and non-market transactions among 

the oases, the ranches and the other cities of the peninsula. Farmers described how they 

brought young trees, seeds or cuttings from the huerta or backyard of a family member in 

one to establish them in another oases. Many also purchased young trees and seeds in 

nurseries located in the large agricultural valleys in between the oases. Many of the 

residents had traveled to several other oases for the annual festivals or to visit family 

members. Information about crop species, and farming and food processing techniques 

also traveled through these visits or by word of mouth. For instance, many oasis residents 
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could describe where there were people who made wine or processed sugar cane, or 

where there were unique varieties of citrus, even if these places were small, isolated 

ranches or oases located hundreds of kilometers from the oasis where they lived. This 

social network connects the oases into the archipelago through exchange of cultural 

practices, traditional knowledge and crop species. 

My observations and analysis of the particular factors that support and diminish 

agro-biodiversity in these oases and the relation of isolation and connectivity have 

yielded some ambiguous and often contradictory results. The quantitative agro-

biodiversity data confirm by several means that 1.) Baja California oases do harbor high 

agro-biodiversity with both Mission-era and modern crop introductions. 2.) In accordance 

with my original hypothesis, island-like agricultural oasis environments do show 

characteristics of an interconnected archipelago with shared perennial crop species and 

farming techniques. 3.) Garden surveys and species inventories demonstrate that most of 

the surviving crop resources in these oases are salt-tolerant and heat-tolerant perennials 

that can withstand dry periods and hurricanes. 4.) Contrary to my original hypothesis, my 

data demonstrate that oasis size and heterogeneity are not always positively associated 

with persistence of Mission-era diversity—species area curves show that larger oases do 

not necessarily favor the retention of mission species more than small oases. Rank-

abundance curves for intra-oasis species distribution and richness show that the mid-sized 

oases have the most even distribution of species and therefore the highest potential of 

species persistence. The smaller oases did tend to be the most vulnerable to species loss. 
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The political ecology analyses in relation to the quantitative agro-biodiversity data 

show that: 5.) Contrary to my original hypothesis, the more geographically and culturally 

isolated oases did not have the highest retention of Mission-era introductions. Proximity 

to the trans-peninsular highway or paved roads connected to urban areas however did in 

most cases positively affect new crop introductions. These data did support my overall 

hypothesis that geographic remoteness, combined with other factors can explain patterns 

of agro-biodiversity. 6.) My analysis of the hypothesis that oases with higher market 

integration should see a positive flow of new cultivars and negative retention of Mission-

era species did yield a clear answer, though the data suggest that oases with little market 

integration of agricultural crops are vulnerable to species loss, and those with higher 

levels of market integration have higher overall perennial species richness and Mission-

era crop persistence. 7.) These data did not support my hypothesis that oases with clear 

land-ownership, both communal and private, should have higher diversity than those in 

conflict; instead I found no direct relationship between levels of agro-biodiversity and 

particular types or conditions of land tenure, or between land tenure type and the degree 

of isolation and connection of the oases. 8.) Addressing my hypothesis that tourist 

development should reduce or depress the retention of Mission-era diversity, I found that 

tourism can initially support the persistence of Mission-era perennial species and overall 

species richness, though complete transformation of the landscape for tourist-related 

development tend to diminish agro-biodiversity in the oases. 9.) Contrary to my 

hypothesis that the cumulative set of different land protection designations should 

positively affect biodiversity retention, I concluded that protected area status was not a 
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driving factor in agro-biodiversity conservation, though these measures do have the 

potential to stimulate international interest in the oasis communities and be a potential 

source of support for oasis communities. 

My analysis of the relation between cultural practices, traditional knowledge and 

agro-biodiversity indicate that: 10.) Those oases in which cultural food traditions are still 

practiced are positively correlated with retention of Mission-era species, however many 

of the more integrated oases had lost traditional practices such as wine making and sugar-

cane milling that were still practiced in the remote oases. Since all oases surveyed held 

Mission-era species, this data demonstrates that cultural practices and traditional 

knowledge might be more vulnerable to oasis transformation than the crops themselves. 

11.) I also confirm that men and women, young and old, differentially hold traditional 

knowledge in the oasis communities, and this can render them vulnerable to emigration. 

12.) Several social practices reinforce and facilitate the transmission of cultural values, 

knowledges and identity among the oases, including he cohesiveness of families living 

many generations in the same oases and the interaction and interconnection of people 

during annual festivals, which have key roles in the persistence and use of heritage 

species, and transportation of knowledges, practices, and crop species. 

In conclusion, all factors considered in this research are part of the process of 

integration and isolation that shape oasis agricultural diversity, with manifestations on the 

ground that are determined in part by the complex interactions within and among the 

oases and by the interaction among the oases and the larger matrix. 
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Looking forward, I propose a strategy of promoting participatory, in-situ 

conservation in all of these oases, through the reinforcement of the value of oasis culture 

and identity among residents. The people living within these oases have developed a 

geographic identity specific to the peninsula and each individual oasis. This identity is 

related to the harsh desert environment, the proximity to the sea, its effect on weather and 

its marine resources, the rugged terrain, isolated rancherías with goats and cattle, and the 

agricultural crops of date palms, olive trees, pomegranates, figs, and grape vines. The 

identity of these people develops through their interaction with places, driven by desire 

and necessity, and the accumulation of knowledge and experience about efficient ways of 

living and utilizing the resources at hand. This includes the cultivation of crop species 

adapted to the oasis environments, construction of open palm-frame houses with thatch 

roofs that can withstand hurricanes, irrigation and water management strategies, livestock 

handling practices, and techniques of food harvesting and processing. These are 

knowledges that will serve in the future as the world faces different crises; these are 

resources that will offer humanity choices about ways of mitigating different natural and 

social conditions. Geographic identity, when held collectively has the power to maintain 

diversity and promote sustainability in the face of climate, cultural and environmental 

changes. 

 Oases act as microcosms of human interaction, conflict, exchange and innovation; 

this over time has shaped patterns of biotic and cultural diversity that exist in the Baja 

California oases and also renders them vulnerable to damage and irreversible changes in 

the future. These oases invite alternative philosophies about the driving discourses of the 
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international community: they can be seen as spaces of resistance, where the work of the 

burro and hand plow is more efficient than modern machinery that requires frequent 

repair and costly fossil fuels. They are also sites of intense cultural change as 

international and national tourism, technologies, markets and politics are integrated. 

Oases on the peninsula are undergoing physical alterations, including urbanization, 

modernization and resource contamination and depletion due to increased accessibility 

and integration into global economic, social and political processes. These spaces should 

receive immediate attention to manage and direct the ways in which these changes occur. 

 Ideally, if one believes Ostrom’s tenets of local stakeholders as the most efficient 

long-term managers of scarce resources, oases should be managed as autonomous 

communities, governed locally and as elements of larger networks within state, national 

and international systems. A model of oasis management with prioritization of land and 

water resources and cultural patrimony is imperative for future conservation strategies. 

 Agro-biodiversity as well as the farming and foodways practices of oasis 

communities are valuable resources. They should be supported in ways that respect and 

facilitate continued agricultural and cultural evolution. Broad-scale economic, political 

and social processes inform and direct agro-biodiversity, however, decisions are also 

implemented at the level of the individual and the choices he or she makes, between the 

farmer and his or her fields, and involve the experiences, life story, perceptions, values 

and dreams of those who work for the persistence and evolution of these species and 

cultures. This is the intentional space where diversity emerges and is retained over 

centuries, and the space where it is lost. Inefficiencies facilitate unintentional diversity: 
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land conflicts, economic disparities, uneven development, and leaks in the irrigation 

systems that provide water to fruit trees and native trees along the canals. All of the oases 

together, with their distance, difficult terrain, differential inclusion into world markets, 

and unique histories and conditions hold a collective archipelago of agro-biodiversity. 

 These oasis surveys reveal how processes of connectivity and relative autonomy 

produce distinct agro-biodiversity profiles within an oasis archipelago. While this agro-

biodiversity research is specific to the Baja California peninsula, the concept of 

articulated isolation and integration processes can also provide insight into other 

marginalized and peripheral spaces. The interplay between the autonomy fostered by 

physical, political, economic or social isolation and the material and non-material 

exchanges that occur at the contact zones, or when these spaces are opened to larger 

exchange networks produces unique cultural, biological, and biocultural signatures and 

identities. While I use a specific series of oasis spaces to describe this process, the term 

“oasis” or “island” archipelago can also be used metaphorically to analyze diaspora 

populations, cultural refugia, and the spatialities of colonial and neoliberal projects in 

general. The oases provide a distinct, limited spatial and temporal model to demonstrate 

how biocultural landscapes are produced through the forces of isolation from and 

integration into global processes.  
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APPENDIX A 

LIST OF OASIS PERENNIAL CROP SPECIES 

 

Table 7. Total Perennial Food Crop Species Found in 2010/2011 Oasis Huerta Surveys. 
English name Spanish name Scientific name Family 
Ackee Ackee Blighia sapida Sapindaceae 
Allspice Pimienta Pimenta dioica Myrtaceae 
Annona: custard apple, 
cherimoya, anona Anona Annona reticulata Annonaceae 
Annona: custard apple, 
cherimoya* Chirimoya Annona cherimola Annonaceae 
Annona: soursop Anona, guanabana Annona muricata Annonaceae 
Annona: sugar apple Anona Annona squamosa Annonaceae 
Apple Manzano Malus X domestica Rosaceae 

Apricot 

Chabacano, 
albaricoque, 
alberichigo Prunus armeniaca Rosaceae 

Asparagus Esparragos Asparagus officinalis Asparagaceae 
Avocado* Aguacate Persea americana Lauraceae 
Banana, plantain* Plátano Musa X paradisiaca Musaceae 
Blackberry Mora, zarsamora Rubus fruticosus Rosaceae 
Breadfruit  Árbol de pan Artocarpus altilis Moraceae 
Carob Algarrobo Ceratonia siliqua Fabaceae 
Cashew Castaña de cajú Anacardium occidentale Anacardiaceae 
Century plant Maguey, mescal Agave spp. Asparagaceae 
Cherry Cereza Prunus avium Rosaceae 

Cherry, native Capulín o cereza 
Prunus serotina subsp. 
virens Rosaceae 

Cherry, tropical 
(Brazilian, Surinam) Cereza braziliano Eugenia uniflora Myrtaceae 
Chiltepín Chiltepín Capsicum annuum Solanaceae 
Chive Cebollín Allium schoenoprasum Amaryllidaceae 
Cinnamon Canela Cinnamomum verum Lauraceae 
Citrus: calamondin Tanjerina, naranjito Citrus madurensis Rutaceae 
Citrus: citron* Cidra Citrus medica Rutaceae 
Citrus: grapefruit Toronja Citrus paradisi Rutaceae 

Citrus: lemon rough 
Limón base de 
injertos Citrus jambhiri Rutaceae 

Citrus: lemon sweet Limón real Citrus limon X C. medica? Rutaceae 
Citrus: lime sour (large) Limón Americana Citrus X limon Rutaceae 
Citrus: lime sour 
(small)* Limón Citrus aurantifolia Rutaceae 
Citrus: lime sweet* Lima dulce chichona Citrus limetta Rutaceae 

Citrus: lime-orange Naranja lima 
Citrus aurantifolia X 
sinensis? Rutaceae 

Citrus: mandarine Mandarina Citrus reticulata Rutaceae 
Citrus: orange sour* Naranja amarga Citrus aurantium Rutaceae 
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Citrus: orange sweet* Naranja dulce Citrus sinensis Rutaceae 

Citrus: pummelo Pomelo/toronja 
Citrus maxima, C. X 
maxima Rutaceae 

Clove Pomarosa Syzygium aromaticum Myrtaceae 
Cacao Cacao Theobroma cacao Malvaceae 
Coconut* Coco Cocos nucifera Arecaceae 
Coffee Café Coffea arabica Rubiaceae 
Date palm* Dátil Phoenix dactylifera Arecaceae 
Fig* Higo Ficus carica Moraceae 
Ginger Jinjibra Zingiber officinale Zingiberaceae 
Grape, mission* uva misionera Vitis vinifera Vitaceae 
Guamúchil Guamúchil Pithecellobium dulce Fabaceae 
Guava* Guayaba Psidium guajava Myrtaceae 
Guava, pineapple Guayabo de piña Acca sellowiana Myrtaceae 
Guava, strawberry Guayaba de fresa Psidium littorale Myrtaceae 
Hibiscus, sorrel Jamaica Hibiscus sabdariffa Malvaceae 
Jackfruit Yaca Artocarpus heterophyllus Moraceae 
Jujube Jujube Ziziphus jujuba Rhamnaceae 
Kumquat Naranja china Fortunella margarita Rutaceae 
Lemon grass Té limón Cymbopogon citratus Poaceae 
Loquat Níspero Eriobotrya japonica Rosaceae 
Lychee Litchi Litchi chinensis Sapindaceae 
Macadamia nut Macademia Macadamia integrifolia Proteaceae 
Mamey sapote Mamey Pouteria sapota Sapotaceae 
Mango Mango Mangifera indica Anacardiaceae 
Mangosteen Mangostin Garcinia mangostana Clusiaceae 
Moringa Moringa Moringa oleifera Moringaceae 
Mulberry, black Mora negra Morus nigra Moraceae 
Mulberry, red Mora roja Morus rubra Moraceae 
Mulberry, white Mora blanca Morus alba Moraceae 
Olive* Olivo misionero Olea europaea Oleaceae 
Papaya Papaya Carica papaya Caricaceae 
Passion fruit* Granadilla Passiflora ligularis Passifloraceae 
Peach* Durazno Prunus persica Rosaceae 
Pear Pera Pyrus communis Rosaceae 
Pecan Pecan Carya illinoinensis Juglandaceae 
Pineapple Piña Ananas comosus Bromeliaceae 
Plum Chabacano Prunus domestica Rosaceae 
Plum, Spanish, red 
mombin Ciruela roja/amarilla Spondias purpurea Anacardiaceae 
Plum, Spanish, yellow 
mombin Ciruela anaranjada Spondias mombin Anacardiaceae 
Pomegranate* Granada Punica granatum Lythraceae 
Prickly pear* Nopal, tuna Opuntia ficus-indica Cactaceae 
Prickly pear, false Nopalillo Nopalea cochenillifera Cactaceae 
Quince Membrillo Cydonia oblonga Rosaceae 
Rosemary Romero Rosmarinus officinalis Lamiaceae 
Rue Ruda Ruta graveolens Rutaceae 
Sapodilla Chico sapote Manilkara zapota Sapotaceae 
Sapote: black Zapote negro/prieto Diospyros digyna Ebenaceae 
Sapote: white/yellow* Zapote amarillo Casimiroa edulis Rutaceae 
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Spearmint Yerbabuena Mentha spicata Lamiaceae 
Star fruit Carambola Averrhoa carambola Oxalidaceae 
Sugar cane* Caña de azúcar Saccharum officinarum Poaceae 
Tamarind* Tamarindo Tamarindus indica Fabaceae 
Taro  Taro, papa de agua Colocasia esculenta Araceae 
Tepeguaje/White Lead 
Tree Tepeguaje Leucaena leucocephala Fabaceae 
Uvalama Uvalma Bumelia peninsularis Sapotaceae 
Vanilla Vanilla Vanilla planifolia Orchidaceae 
Walnut Nogal Juglans regia Juglandaceae 
Yuca/cassava Yuca Manihot esculenta Euphorbiaceae 
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APPENDIX B 

TRANSLATIONS FROM ARCHIVO GENERAL DE LA NACION, MX 

 

Letter to the Virrey: 

Exmô (Excelentisimo) Sôr (Señor) Virrey: 

Sôr: 

Paso a manos de V. Exâ los ynventarios delas missiones Nrâ Srâ (Nuestra Señora) de 

Loreto, San Francisco Xavier, San Joseph Comondú, Puríssima de Cadegomo, 

Guadalupe, San Ygnacio, y Santa Gertrudis, que son los que me han llegado contar 

circunstancias e individualidad, que me ordena V. Exâ (Virrey Excelentisimo) en fecha 

de 21 de septiembre del año proximo pasado; luego que lleguen los restantes, los 

remitire a V. Exâ para que por ellos quede inteligenciado plenamente del Estado en que 

se hallan estar de mi cargo. Deseo a V. Exâ la mejor salud, rogando a Dios se la 

prospere por dilatados años, para el vien de esta Peninsula. Loreto 10 de Agosto del 74. 

Exmo Señor 

(Omission of Latin sentence) 

Fr. Vicente de Mora 

 

Excellent Sir Virrey: 

Sir: 

I give to the keeping of the Virrey the inventories of the missions of Our Lady of Loreto, 

San Francisco Javier, San Joseph Comondu, Purisima of Cadegomo, Guadalupe, San 

Ignacio, and Santa Gertrudis, which are the ones that have arrived to me accounting the 

circumstances and individuals, ordered by the Excellent Virrey on the 21st of September 

of last year; when the rest of the documents arrive, they will be given to the Virrey to 

place with the others of the State that have been in my charge. I wish the Excellent Virrey 

the best of health and pray to God that it lasts for many years for the good of the 

peninsula. Loreto, 10th of August ’74. 
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Excellent Sir 

(Omission of Latin sentence) 

Fr. Vicente de Mora 

 

Mision de Nuestra Señora de Loreto fecho en quince de Junio de 1774 

Huerta. Esta está detras de la (prox) de la mision cercada de adoves, con pozo pila y … 

para … agua: tiene 10 granados; una higuera; un tamarindo; cuatro palmas de dátiles; 

algunas matas de algodón, dos docenas de sarmientos que se plantados este año . . . –Fr. 

Vicente de Mora (AGN: Instituciones Coloniales, Vol. 166, Exp1, 14r) 

 

Mission of our Lady of Loreto, dated the fifteenth of June, 1774 

Garden. This is located behind the … of the mission close to the adobes, with a well, 

holding pond, and … for … water: It has ten pomegranates; one fig tree, one tamarind 

tree, four date palms, a few bushes of cotton, two dozen scions that were planted last 

year. . . –Fr. Vicente de Mora (AGN: IC, Vol. 166, Exp1, 14r). 

 

Mission de Nuestra Señora dela Purissima de Concepción de Cadegomo . . . 1774 

Tierras de Sembradura deesta Mission, y Arboles fructiferos. Tiene esta mission tierra de 

siembra para 10 fanegas de trigo, y para 3, ô 4 otras de maíz; bien que actualmente ne se 

siembran sino ocho de trigo, y dos de maíz para la escasez de la gente, y esta enferma, 

todo esto se entiende estando âla contingencia de una presa de tierra, que varias vezes se 

lo lleva las avenidas, y entonzes nada se puede sembrar. 

 Viñas: También tiene tres mil zepas ô parras de viña; Item 350 nuevamente 

plantados, y prendidas y tierra para otras 400. Otrâs también tiene esta mission en 

termino de dos leguas una tierra llamada San Macos sin benefician para unas 4 fanegas 

de trigo bien entendido que la agua no es permanente, por lo que no se siembra, como 

tambien para la razon arriba expresaba (AGN: IC, Vol. 166, Exp1, 19r). 

 Item 2 algodonares medianos. Item una guerta bastante capaz para todo genero 

de hortaliza: En ella hay 240 zepas, 2 limoneros, 2 naranjas, 3 duraznos, 2 aguacates, 2 
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cidras, y 2 limas. Arboles frutales—A las orillas de las zanjas hay unas 600 higueras y 

900 granados. Item 10 naranjos, 17 olivos, 34 dátiles de Berberia, un zapote, y un 

goyavo . . . –Fr. Juan Antonio Formoso (AGN: IC, Vol. 166, Exp1, 19v). 

 

Mission of Our Lady of Purest Conception of Cadegomo . . . 1774 

Lands and Plantings of this Mission and Fruit Trees. This mission has arable land for ten 

fanegas of wheat and for three or four more of corn. Only eight of wheat and two of corn 

are actually planted for the lack of people, who are sick. All of this is understood to be 

contigent on one earthen dam, that many times the floods carry away, and then nothing 

can be planted. 

 Vineyards. The mission also has three thousand grape vines, and also 350 recently 

planted and established, and space for 400 more. This mission also has (arable) land 

about two leagues away called San Marcos without (benefit) for four fanegas of wheat, 

although it is well understood that the water is not permanent for which reason it is not 

planted, also for the reason stated above (AGN: IC, Vol. 166, Exp1, 19r). 

 Also there are two medium cotton fields. Also one garden large enough for all 

types of vegetables. In this there are 240 grapevines, two lemon trees, two orange trees, 

three peach trees, two avocado trees, two cidra trees, and two lime trees. Along the banks 

of the irrigation ditches there are about 600 fig trees and 900 pomegranates. And also ten 

oranges, seventeen olives, thirty-four Berber dates, one sapote, and one guava . . . –Fr. 

Juan Antonio Formoso (AGN: IC, Vol. 166, Exp1, 19v). 

 

Mission de Santa Gertrudis de Cadacaman . . . 1774 

Campo. En la misma mission ai tierra labrada para nueve anegas de trigo; pero este año 

se aumento un pedazo que hara media anega de trigo; tierra ai mucha, aun se pudiera 

labrar para veinte anegas mas de trigo: Agua no ai mas que para lo que esta labrado; y 

para que no escaseé aun es necesario limpiar a menudo las zanjas, que no estan 

espuestas a que las llevan las avenidas como en otras missiones porque estan echas en 

tepetate = ai actualmente sembrado en la mission una anega de maiz; y medio almud de 
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garbanzos, y bastantes sandias, melones, calabazas, y (bules) por las regaderas = quatro 

viñas con mil y docientas parras que dan fruto, aunque las doscientos poco (AGN: IC, 

Vol. 166, Exp1, 29v). 

 = una huerta con hortaliza, rodeada de higueras y granados = ai otra grande 

porcion por las regaderas; entre todas a por todo, las higueras que dan fruto bastante; 

son ciento y sesenta: que no dan fruto ciento y cinquenta de la quales se pusieron este 

año ochenta = granados doscientos = duraznos diez = olivos quarenta = todo esto se 

riega con la agua de la siembra; la viña se riega en cinco o seis dias = dos algodonares 

con trescientos pies = otros doscientos y cinquinta por las zanjas, que se pusieron el año 

pasado, y mas de dosceintos este año (AGN: IC, Vol. 166, Exp1, 30r). 

 

Mission of Santa Gertrudis of Cadacaman. . . 1774 

Farmland. In the mission there is land plowed for nine fanegas of wheat, but this year 

another piece was added sufficient for another half-fanega of wheat. There is much land; 

one could plow enough for twenty fanegas of wheat. There is not water for more than is 

already worked, and so that this doesn’t become scarce, it is necessary to clean little by 

little the irrigation canals. These are not vulnerable to be destroyed by the floods like in 

other missions because they are made in tepetate (sandstone). In the mission, there is 

actually one fanega of corn planted and half an almud of garbanzos, and many 

watermelons, melons, summer squash, and () along the water canals. Also, four vineyards 

with one thousand two hundred grapevines that bear fruit although the two hundred give 

little (AGN: IC, Vol. 166, Exp1, 29v). 

 One huerta with vegetables, surrounded by fig trees and pomegranates. There is 

another large portion [of figs and pomegranates] along the water canals, between and 

along all of them. The figs that bear a lot of fruit, there are one hundred and sixty. There 

are one hundred and fifty that do not bear fruit, of which eighty were planted this year. 

Pomegranates are two hundred, peaches are ten, olives are forty. All of these are irrigated 

with water from the fields. The vineyard is watered every five or six days. Two cotton 

fields of three hundred feet. Another two hundred and fifty along the irrigation ditches 
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that were planted last year and more than two hundred this year (AGN: IC, Vol. 166, 

Exp1, 30r). 

 

Padron e Inventarias de San Francisco Xavier de Californias Año de 1774 

Tierras y Sembraduras. Tiene esta mision de San Javier immediato ala mision 5 fanegas 

y 3 almudes de sembradura de trigo; más viendo el agua muy contra en los años de seca, 

no se pude sembrar cosa alguno. En este año solo se sembro una fanega y un almud de 

espigin y tres almudes de candial de lo que recogio la cosecha ârriba otra despues 

depicado el trigo no se pudo sembrar cosa alguna aviendo (quedade) agua para solo 

regar las dos viñas que ocuparon cuatro almudes de tierra y algunos arboles que son 20 

olivos; como 50 higueras: dos zapotes, un chirimollo, 15 granados, y cuatro palmas.—

Fr. Domingo Gines y Fr. Manuel Perez (AGN: IC, Vol. 166, Exp1, 43v). 

 

Report and Inventories of San Francisco Javier of the Californias, the year of 1774 

Farmland and Plantings. This mission of San Javier has next to the mission five fanegas 

and three almudes of wheat planted. In dry years, there is not water, and nothing can be 

planted. This year, only one fanega and one almud of espiguin (wheat variety) was 

planted and three almudes of candial (wheat variety) of which the seed was harvested, 

another after winnowing. Nothing could be planted as there was only water to irrigate the 

two vineyards that occupy four almudes of land and a few fruit trees that are twenty 

olives, some fifty figs, two sapotes, one chirimoya, fifteen pomegranates and four 

palms—Fr. Domingo Gines and Fr. Manuel Perez (AGN: IC, Vol. 166, Exp1, 43v). 

 

Nuestra Señora de Guadalupe 

Tierras: Tiene la mission en le sitio donde esta fundada tres fanegas de tierra para 

siembra; pero la agua solo basta para una corta huerta; tres viñas de tres mil cepas, 

muchísimos granados, e higueras; y olivos y para una siembra de algodon bastante 

larga-- Fray Luis Salez y Fray Josef Lanzo Larias (AGN: IC, Vol. 166, Exp1, 51r). 
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Our Lady of Guadalupe 

Farmland: This mission has in the site where it was founded three fanegas of farmland 

for planting, however the water only flows enough to irrigate a small garden, three 

vineyards of three thousand grapevines, many pomegranates, and figs, and olives and 

enough for a large cotton field -- Fray Luis Salez and Fray Josef Lanzo Larias (AGN: IC, 

Vol. 166, Exp1, 51r). 

 

San Josef Comondú 

Las fanegas de tierra que actualmente tiene, y siembra de trigo esta mission son ocho: 

Para maiz, tiene cinco fanegas largas de tierra, y essas estan sembradas este año, 

aunque regularmente se siembran solas tres, segun los años, y la gente que puede 

trabajar. Para chicharos, garbanzos, y frijol tiene como diez y seis almudes de tierra, 

atendiendo á los almudes de semilla que caben en dicha tierra: y asi han reguladas las 

tierras de trigo y maiz lo que se tendrá presente para quando hablemos de las tierras que 

no tienen agua (AGN: IC, Vol. 166, Exp1, 64r). 

 Tiene un pedaso de tierra de tres a quatro almudes sembrado de caña dulce, 

donde coge la panocha para su gasto, y suvenir a otras necesitadas. = Una viña que 

consta de mil ochocientas veinte y nueve parras, distribuida en seis pedasos, quatro de 

ellos esta contiguos al cerro en tierra que no puede darsele mejor destino: los dos 

restantes estan en tierra llana pero es dificil ajustar si ocupan una, ó mas fanegas de 

tierra, por quanto nunca se han sembrado de otra cosa y por eso no se pone aqui el 

punto fixo. 

 Tiene, ciento, y seis pies de olivos; distribuidos en dos partes, y en tierra 

pedregosa, situados en las faldas de los cerros. De ellos un año coge azeyte y otros no. = 

Ciento, quarenta y tres granados con chico, y grande, nuevos y viejos; nueve sapotes 

blancos; onze limones; ocho guayabos; diez naranjos con grandes, y chicos; tres palmas 

de dátiles; dos limas; un aguacate; un durazno; trescientas, y catorce higueras; 

ochocientos, y quarenta pies de platanos; y todos estos arboles frutales estan plantados 

en los sanjas, y ragaderas. 
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 Ultimamente tiene una guerta, de cinquenta y seis varas en quadro, con setente y 

nueve parras al rededor que componen quatro calles, ó paseos hermosos y sombrios. En 

el centro tiene ajos, sebollas, chiles, coles, repollos, tomates, sanahorias, verdolagas, 

vetabeles, lechugas, habos, rabanos, camotes, calabazas, apio, perejil, yerba buena, 

chicharos, frijoles, mucha mostaza, sandias y melones; un rosal, adormideras, y baras de 

Sr. San. Josef.  

 Todos lo referido se riega con tres ojos, ó fuentes de agua rica y permanente; con 

la advertencia que queda expresada, que las frutales están plantados en las sanjas, y 

regarderas los mas, y la misma agua que pasa los baña. Solo el trigo, maiz, frijol, 

garbanzo, chicharos, caña, olivos, viña, guerta, y algondonales se riega á mano –Fr. 

Christoval de Vera; Fr. Andres de Sorto (AGN: IC, Vol. 166, Exp1, 64v). 

 

San Josef Comondu 

The mission actually has eight fanegas of farmland and plantings of wheat: For corn, the 

mission has five fanegas of land, and these are planted this year, although usually only 

three are planted depending on the year and the people able to work. For peas, garbanzos 

and beans, the mission has about sixteen almudes of land according to the quantity of 

seeds that can be planted in these fields, and so the fields of wheat and corn have been 

organized when we speak of the lands that do not have water (AGN: IC, Vol. 166, Exp1, 

64r). 

 The mission has a piece of farmland of three to four almudes planted in 

sugarcane, where they harvest the panocha for expenses and other necessities. One 

vineyard that consists of one thousand eight hundred and twenty-nine grapevines, 

distributed in six areas, four of these are contiguous with the hills in land that could not 

be better destined for them, and the two others are in flat land though it is difficult to 

judge if they occupy one or more fanegas of land, since this has never been planted with 

another crop and because of this an exact quantity is not given. 

 The mission has one hundred and six feet of olives, distributed in two parts and in 

stony ground, situated on the skirt (flanks) of the hills. Some years oil is processed and 
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others not. One hundred forty-three pomegranates including the small and large, young 

and old; nine white sapotes; eleven lemons; eight guavas; ten oranges with the large and 

small; three date palms; two limes; one avocado; one peach; three hundred and fourteen 

figs; eight hundred and forty feet of bananas; and all of those fruit trees are planted along 

the irrigation canals and ditches. 

 Lately, the mission has a garden of one hundred and six varas square in area, with 

seventy nine grapevines around that form four lovely and shaded walkways. In the center 

it has garlic, onions, chiles, coles, cabbage, tomatoes, carrots, purslane, beets, lettuce, 

favas, radishes, sweet potatoes, squash, celery, parsely, mint, peas, beans, a lot of 

mustard, watermelons and melons, one rose, poppies, and … of Sir Saint Joseph. 

 All of the above are watered by three springs of sweet and permanent water, with 

the note already stated that the fruit trees are planted along the irrigation canals and 

ditches and the water that flows [through the canals] irrigates them. Only the wheat, corn, 

beans, garbanzos, peas, sugarcane, olives, vineyards, garden and cotton fields are 

irrigated by hand--Fr. Christoval de Vera; Fr. Andres de Sorto (AGN: IC, Vol. 166, Exp1, 

64v). 

 

Mision de San Ygnacio 

Tierras. Tiene esta mission cinco fanegas de sembradura de trigo en tierra buena, y siete 

en tierra arenisca, y competente agua para su riego. En años buenos rinden las cinco 

dichas ciento por una, las otras siete treinte por una: y en estos mismos tierras, 

levantada la cosecha de trigo se siembran tres fanegas de maiz, que solo rinde cien por 

una, quando esta bueno. Pero es de advertir que el agua esta en un arroio tan profundo, 

que se necesito dos presas de ocho varas de altura para sacarla; y las espuestas al rigor 

de las havenidas, que raro es el año que perseveran; pues entran es este arroio de San 

Ygnacio (sin contar infinitos arroiuelos) tres arroyos principales que son el de Santa 

Marta, el de las Virgenes, y el de Santa Cruz, que el mas corto tiene diez leguas de 

distancia, y con los presas, levan toda la siembre del maiz. Y es de advertir que se viene 

una havenida de las que acostumbran, solo podemos con la poco gente, que ha quedado 
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levantar la primera presa, que sirve para regar las cinco fanegas dichas de sembradura, 

cuia execucion cortara dos metros, pues la segunda no se puede levantar en un año por 

ser miu ancho el arroyo. 

 Havia en esta mission segun nos dicen los Hijar, mas de mil higueras grandes, e 

infinitos granados pero la furia de las havenidas, solo han dexado tresciento-- y unos 

pocos granados. Tiene un olivar con sesenta olivos, tres pedasos de viña, que 

regularmente producen ciento, y treinta ars (arrobas?) de vino, una huerta cercada de 

limones, y granados, que nos abastece de todo genero de ortaliza, y un algodonar, que 

nos ha dado el presente año veinte, y cinco ars. de algodon (AGN: IC, Vol. 166, Exp1, 

67v). 

 Este año solo havemos cogido sesenta quareinta fans de cevada; y la siembra del 

maiz (que son tres fanegas) nos da poco esperanzas porque le caio le plaga del piogillo, 

que lo secó todo; haviendonos costado ponerle en la mediana disposicion, en que se 

halla, tercera siembra al rededor de los sembrados por aprovechan en agua, se an 

sembrado como se acostumbra, muchos sandias, y melones; y se dan tan especiales como 

en la mejor tierra de nuestra españa --Fr. Joseph Garcia Villaloro; Fr. Juan 

Chrisostomo Gomez (AGN: IC, Vol. 166, Exp1, 68r). 

 

Mission San Ignacio 

Farmland. This mission has five fanegas of wheat planted in good soil and seven in sandy 

soils and enough water for their irrigation. In good years, the land of the five fanegas 

yields harvests of a hundred to one, the others seven and thirty to one. In the same land, 

after harvesting the wheat, three fanegas of corn are planted that only yield a hundred to 

one when conditions are good. It is to be advised though, that the water flows in an 

arroyo so deep that it needs two dams of eight varas in height to divert (into the canals) 

the water, and these are exposed to the force of the floods and rare is the year that they 

are preserved. Three principal arroyos, without counting the smaller drainages join into 

this arroyo of San Ignacio, the Santa Marta, Las Virgenes and Santa Cruz, and the 

shortest of these is ten leagues in length and with the dams, they carry away all of the 
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plantings of corn. It is of warning that if a flood comes like those to which they are 

accustomed, with the few people, we can only lift the first dam that serves to irrigate the 

five fanegas of plantings mentioned, which cuts two meters, though the second dam 

cannot be lifted in one year because the arroyo is very wide. 

 There were in this mission according to the Hijar, more than one thousand large 

fig trees and infinite pomegranates, however the fury of the floods left only three hundred 

[figs?] and a few pomegranates. The mission has an olive grove of seventy olives, three 

vineyards that regularly produce thirty arrobas of wine, and a garden surrounded by 

lemons and pomegranates that nourishes with all manner of vegetables, and one cotton 

field that yielded this year twenty five arrobas of cotton (AGN: IC, Vol. 166, Exp1, 67v). 

 This year we have only harvested seventy forty fanegas of barley, and the 

planting of corn (that is three fanegas) gives us little hope because a plague of piogillo 

(small flies) came and everything died, having cost us to put in the middle placement and 

which it is the third planting around the plantings that use the water. They are planted as 

usual many watermelons and melons and they produce exquisitely as in the best land of 

our Spain –Fr. Joseph Garcia Villaloro; Fr. Juan Chrisostomo Gomez (AGN: IC, Vol. 

166, Exp1, 68r). 

 

Padron de las Familias, y Almas de la Mission de Santa Rosalía Molexe, hecho en 5. 

de Septiembre del Año de 1774. 

Nota: Que quando llegamos á esta Miision esta va empeñada en 730 pp … No ha via 

sementera, ni tierra de cultivo alguna, havia ya 4 ó 5 años por causa de haverse llevado 

un recio temporal apantle, y tierras; y no haver los R.R. P. P. antecesores tomado 

providencia alguna, (á caso porque sabia ya que veniamos á poseer estas missiones.) 

Todo este tiempo estubieron los Naturales en ocio, raiz y principio de todo desorden. En 

este mismo estado hallamos esta mission, imposibilitada en un todo –Fray Joaquin 

Valeszco Fr. Antonio Luesma (AGN: IC, Vol. 166, Exp1, 74r). 
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Record of the Families and Souls of the Mission of Santa Rosalía Mulegé, made on 

the 5th of September of the year 1774. 

Note: That when we arrived at this mission, it was leased at 730 pesos ... There were no 

plantings, no land for planting at all, since four or five years because a strong flood had 

carried away the farmland. And the R.R.P.P., of the prior administration did not take any 

responsibility, (perhaps because they knew we were coming to take possession of the 

missions). All of this time the Natives have been in a state of laziness, filth, and disorder. 

The mission in the same state is a complete impossibility –Fray Joaquin Valeszco Fr. 

Antonio Luesma (AGN: IC, Vol. 166, Exp1, 74r). 

 

Mision San Francisco de Borja 

Tierras de Sembradura: Tenia esta mision, que la recivimos â nuestro cargo nuebe 

anegas, y media de sembradura de trigo en tres sitios, â saber: En la mision quatro 

anegas con la agua correspondiente, pero solo se puede sembrar de maiz la mitaz â 

causa de excasearse las aguas de el riego por los meses de junio, julio, y agosto: Y 

tambien ai en la mision una viña, que podra dar en una razonable cosecha quarenta 

tinaxas de vino, de sesenta (qrˆtilos) cada tinaja: ai tambien varios granados, e ygueras, 

y rinden con abundancia= (AGN: IC, Vol. 166, Exp1, 79r). 

 Y tambien ai plantados en la mision, y los otros sitios varios pies de algodon, que 

ocupan las zanjas, y regaderas de agua, se da con abundacia, y sirve para el vestuario 

de todos los individuales de la mision, pero en media de sea mucho, no llega para cubrir 

la desnudez de tantos –Fr. Joseph Hebar; Fr. Manuel Garcia (AGN: IC, Vol. 166, Exp1, 

79v). 

 

Mission San Francisco de Borja 

Farmlands: This mission, which we received into our charge, has nine and a half fanegas 

of wheat planted in three different areas, as known. In the mission four fanegas with the 

corresponding water, but only corn can only be seeded in half because of the scarcity of 

water to irrigate in the months of June, July and August. And also there is in the mission 
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a vineyard that can yield a reasonable harvest of forty jugs of wine of seventy … each. 

There are also pomegranates and figs that produce in abundance (AGN: IC, Vol. 166, 

Exp1, 79r). 

 There are also planted in the mission and other sites various feet of cotton along 

the irrigation canals and ditches and they give in abundance and serve for the clothing of 

all of the individuals at the mission, however instead of being a lot, it is not sufficient to 

cover the nudity of everyone –Fr. Joseph Hebar; Fr. Manuel Garcia (AGN: IC, Vol. 166, 

Exp1, 79v). 

 

Santa Maria de los Angeles 

Se advierte, que aunque el agua de la expresada mission es bueno, y suficiente para toda 

la tierra; esta ha manifestado por experiencia su inutilidad para todo genero de 

siembras, = solo hâ probado bien la hortaliza, con algunas parras, ê higeras que se han 

plantado seste año –Fr. Miguel Hidalgo; Fr. Pedro Gandiaza (AGN: IC, Vol. 166, Exp1, 

85r). 

 

Santa Maria de los Angeles 

It is warned that although the water at the mission is good and sufficient to water all of 

the farmland, this has manifested by experience it uselessness for all types of crops. Only 

the garden has proved productive with a few grapevines and figs that were planted this 

year –Fr. Miguel Hidalgo; Fr. Pedro Gandiaza (AGN: IC, Vol. 166, Exp1, 85r). 

 

Mission de San Joseph del Cabo de la Peninsula de California para el año 1774 

Se han desmontado un pedazo de tierra para quatro almudes de semilla, se han plantado 

como 34 surcos de caña de mas de â treinta baras cada uno, se han sembrado com 46 

eras de arroz, y tambien se han plantado una porcion de parras –Joseph La Fuente; Fr. 

Geronimo Solsevilla (AGN: IC, Vol. 166, Exp1, 89r). 

 

Mission of San Joseph del Cabo of the California Peninsula for the year 1774 
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They have cleared a small piece of land for four almudes of seeds and have planted about 

thirty-four furrows of cane of more than thirty varas each. They have seeded about forty-

six…of rice and also a portion of grapevines –Joseph La Fuente; Fr. Geronimo Solsevilla 

(AGN: IC, Vol. 166, Exp1, 89r). 
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APPENDIX C 

HISTORICAL INVENTORY COMPARISONS 

San Borja 

Table 8. San Francisco Borja de Adac Inventory Comparison. 
English name 1774 Inventory 1823 Inventory 2010 Inventory Results 
Apple   60 +60 
Avocado*   3 +3 
Banana, plantain*   7 +7 
Citrus: lime sour 
(small)* 

  43 +43 

Citrus: lime sweet*   1 +1 
Citrus: lime-orange   1 +1 
Citrus: mandarine   3 +3 
Citrus: orange 
sweet* 

  10 +10 

Date palm*   30 +30 
Fig* Yes 40 15 Unclear 
Grape* 1 vineyard 1 vineyard 571 Unclear 
Guava*   30 +30 
Mango   8 +8 
Olive*  15 140 +140 
Papaya   5 +5 
Peach*   21 +21 
Pomegranate* Yes 60 300 Unclear 
Prickly pear*   240 +240 
Quince   3 +3 
Total species 3 4 19 +16 
Mission species 3 4 14 +11 
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 Figure 30. San Francisco Borja de Adac Inventory Comparison. 

 

 

Santa Gertrudis 

Table 9. Santa Gertrudis de Cadacamán Inventory Comparison 
English name 1771 Inventory 1774 Inventory 2010 Inventory Results 
Apple   3 +3 
Apricot   3 +3 
Avocado*   2 +2 
Banana, plantain*   46 +46 
Century plant*   6 +6 
Citrus: grapefruit   5 +5 
Citrus: lemon 
sweet 

  1 +1 

Citrus: lime sour 
(small)* 

  11 +11 

Citrus: lime 
sweet* 

  54 +54 

Citrus: orange 
sour* 

  5 +5 

Citrus: orange 
sweet* 

  19 +19 

Date palm*   524 +524 
Fig* Yes 210 43 -167 
Grape* Vineyards 1,200 316 -884 
Guava*   206 +206 

San Borja Inventory Comparison 1774-2010
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Mango   20 +20 
Mulberry, black   1 +1 
Olive* Yes 40 204 +164 
Papaya   2 +2 
Peach* Yes 10 7 -3 
Pomegranate* Yes 200 141 -59 
Prickly pear*   40 +40 
Rosemary   1 +1 
Sapote: 
white/yellow* 

  2 +2 

Spearmint   5 +5 
Tamarind*   1 +1 
Tepeguaje/white 
lead tree 

  200 +200 

Total species 5 5 27 +22 
Mission species 5 5 17 +12 

 

 Figure 31. Santa Gertrudis de Cadacamán Inventory Comparison 

 

 

 

 

Santa Gertrudis Inventory Comparison 1774-2010
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San Ignacio 

Table 10. San Ignacio de Kadakaman Inventory Comparison 
English name 1774 

Inventory 
1824 
Inventory 

1853 
Inventory 

2010 
Inventory 

Results 

Apple    3 +3 
Avocado*    11 +11 
Banana, 
plantain* 

   60 +60 

Century plant*    17 +17 
Cherry    15 +15 
Chiltepín    3 +3 
Citrus: 
grapefruit 

   2 +2 

Citrus: lemon 
sweet 

   12 +12 

Citrus: lime 
sour (large) 

   6 +6 

Citrus: lime 
sour (small)* 

Around garden   66 Unclear 

Citrus: lime 
sweet* 

   9 +9 

Citrus: lime-
orange 

   10 +10 

Citrus: 
mandarine 

   5 +5 

Citrus: orange 
sour* 

   20 +20 

Citrus: orange 
sweet* 

   389 +398 

Citrus: 
pummelo 

   14 +14 

Coconut*    2 +2 
Cate palm*  Yes Yes 1,064 +1,064 
Fig* 300 Yes  170 -130 
Grape* 3 Vineyards Vineyards Yes 3,235 Unclear 
Guamúchil    32 +32 
Guava*    243 +243 
Mango    37 +37 
Mulberry, 
black 

   7 +7 

Mulberry, red    4 +4 
Mulberry, 
white 

   11 +11 

Olive* 70 Large grove  185 +115 
Papaya    8 +8 
Peach*   Yes 40 +40 
Pear    5 +5 
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Pomegranate* A few Yes Yes 294 Unclear 
Prickly pear*    57 +57 
Prickly pear, 
false 

   18 +18 

Rosemary    4 +4 
Sapote: 
white/yellow* 

   26 +26 

Sugar cane*    76.5m2 +76.5m2 
Tamarind*    1 +1 
Total species 5 5 4 37 +32 
Mission 
species 

5 5 4 19 +14 

 

 Figure 32. San Ignacio de Kadakaman Inventory Comparison. 

 

 

Guadalupe 

Table 11. Nuestra Señora de Guadalupe Inventory Comparison. 
English name 1771 Inventory 1774 Inventory 2010 Inventory Results 
Citrus: lime sour 
(small)* 

  2 +2 

Citrus: lime sweet*   3 +3 
Citrus: lime-orange   3 +3 
Citrus: orange sweet*   14 +14 
Citrus: pummelo   1 +1 
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Date palm*   5 +5 
Fig* Yes Many 7 Unclear, fewer 
Grape* A few 3,000 1 -2,999 
Guava*   2 +2 
Mango   1 +1 
Olive*  Many 4 Unclear, fewer 
Pomegranate* Yes Many 2 Unclear, fewer 
Prickly pear*   11 +11 
Sapote: white/yellow*   1 +1 
Total species  4 14 +10 
Mission species  4 11 +7 

 

 

La Purísima 

Table 12. La Purísima Concepción Inventory Comparison 
English name Inventory 1730 Inventory 1774 Inventory 2011 Results 
Apple   3 +3 
Avocado  2  -2 
Banana, plantain*   83 +83 
Chiltepín   40 +40 
Chive    2 +2 
Citrus: citron*  2  -2 
Citrus: lemon sweet   7 +7 
Citrus: lime sour (large)   5 +5 
Citrus: lime sour (small)* Yes 2 9 +7 
Citrus: lime sweet*  2  -2 
Citrus: lime-orange   1 +1 
Citrus: orange sour*   87 +87 
Citrus: orange sweet*  10 1,809 +1,799 
Citrus: pummelo   4 +4 
Date palm*  34 1,282 +1,248 
Fig* 39 600 122 +478 
Grape* 280 3,590 1,122 -2, 468 
Guamúchil   31 +31 
Guava* Yes 1 143 +142 
Hibiscus   60 +60 
Mango   151 +151 
Mulberry, red   1 +1 
Olive*  17 33 +16 
Papaya   1 +1 
Peach  3  -3 
Plum, Spanish   7 +7 
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Pomegranate* 55 900 101 -799 
Prickly pear*   13 +13 
Prickly pear, false   2 +2 
Sapote: white/yellow* Yes 1 13 +12 
Tepeguaje   2 +2 
Uvalama   2 +2 
Total species  14 28 +14 
Mission species  14 12 -2 

 

 Figure 33. La Purísima Concepción Inventory Comparison. 

 

 

 

Comondú 

Table 13. San José de Comondú Inventory Comparison. 
English Name 1771 Inventory 1774 Inventory  2011 Inventory Results 
Annona: custard 
apple 

  23 +23 

Annona: custard 
apple* 

  5 +5 

Apple   5 +5 
Avocado*  1 343 +342 
Banana, plantain*  840ft 188 Unclear 
Chiltepín   21 +21 
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Citrus: grapefruit   8 +8 
Citrus: lemon 
bumpy 

  13 +13 

Citrus: lemon 
sweet 

  45 +45 

Citrus: lime sour 
(large) 

  9 +9 

Citrus: lime sour 
(small)* 

 11 14 +3 

Citrus: lime 
sweet* 

 2 40 +38 

Citrus: lime-
orange 

  20 +20 

Citrus: mandarine   60 +60 
Citrus: orange 
sour* 

  152 +152 

Citrus: orange 
sweet* 

 10 311 +301 

Citrus: orange 
tiny, sour 

  5 +5 

Citrus: pummelo   30 +30 
Coconut*   1 +1 
Date palm*  3 252 +249 
Fig* Yes 314 293 -21 
Grape* Vineyards 1,908 4851 +2,943 
Guamúchil   8 +8 
Guava*  8 127 +119 
Loquat   20 +20 
Mango   390 +390 
Mulberry, black   1 +1 
Mulberry, red   1 +1 
Olive* Yes 106ft 75 Unclear 
Papaya   32 +32 
Peach*  1 19 +18 
Plum   1 +1 
Plum, Spanish   50 +50 
Pomegranate* Yes 143 53 -90 
Prickly pear*   6 +6 
Prickly pear, 
false 

  100 +100 

Rosemary   1 +1 
Sapodilla   1 +1 
Sapote: 
white/yellow* 

 9 19 +10 

Sugar cane* Yes 3-4 almudes 14,807m2 Unclear 
Tamarind*   3 +3 
Tepeguaje/white 
lead tree 

  51 +51 

Total species  14 42 +28 
Mission species  14 19 +5 
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 Figure 34. San José de Comondú Inventory Comparison. 

 

 

San Javier 

Table 14. San Francisco Javier Inventory Comparison. 
English name 1774 Inventory 1827 Inventory 2010 Inventory Results 
Annona: custard 
apple* 

1   -1 

Apple   1 +1 
Avocado*  1 16 +16 
Banana, plantain*   130 +130 
Century plant*   100 +100 
Chiltepín   4 +4 
Citrus: grapefruit   8 +8 
Citrus: lemon 
sweet 

 2 4 +4 

Citrus: lime sour 
(large) 

  1 +1 

Citrus: lime sour 
(small)* 

  44 +44 

Citrus: lime 
sweet* 

  45 +45 

Citrus: lime-
orange 

  23 +23 

Citrus: mandarine   24 +24 
Citrus: orange   26 +26 
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sour* 
Citrus: orange 
sweet* 

 3 108 +108 

Citrus: orange tiny, 
sour 

  2 +2 

Citrus: pummelo  1 (toronja) 26 +26 
Date palm* 4  156 +152 
Fig* 50 1 79 +29 
Grape* 4 almudes 12 67 Unclear 
Guamúchil   19 +19 
Guava*   187 +187 
Macadamia nut   1 +1 
Mango   61 +61 
Olive* 20 59 550 +530 
Papaya   27 +27 
Peach*   2 +2 
Pear   1 +1 
Plum, Spanish   46 +46 
Pomegranate* 15  81 +66 
Prickly pear*   5 +5 
Prickly pear, false   34 +34 
Sapote: 
white/yellow* 

2  3 +1 

Spearmint   .2m2 +.2m2 
Sugar cane*   10m2 +10m2 
Tamarind*   4 +4 
Tepeguaje/white 
lead tree 

  4 +4 

Total species 7  36 +29 
Mission species 7 7 18 +11 
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 Figure 35. San Francisco Javier Inventory Comparison 
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APPENDIX D 

JESUIT MISSION DESCRIPTIONS 

 

Santa Maria Cabujakaamung (1767-1768) 

(WGS 84): N25 51.652 W111 32.521 

Day of the Saint: July 22 

 

Methods 

I did not visit this mission based on photographs and oral accounts that it has no 

inhabitants or living agricultural plants. Santa Maria is the most isolated oasis and the 

only Jesuit mission on the peninsula without any current residents or agriculture. 

 

Mission 

The mission of Santa Maria Cabujakaamung, founded by the Jesuit father 

Victoriano Arnés and Juan Diéz in 1767, one year before the Jesuit expulsion was the last 

and northernmost Jesuit mission. It lies 138 kilometers northeast of San Borja mission, 

east of Cataviña on the trans-peninsular highway and only fifteen kilometers inland from 

the gulf. The single dirt road twenty kilometers from the highway and is only passable by 

four-wheel drive, though one informant said that most vehicles could only navigate a 

short stretch of the road and then walking or riding was the only option. The owner of a 

ranch and campground located at the junction of the dirt road and the highway said that 

people do visit the mission still, perhaps fifty a year. He had been in a vehicle, by horse, 

on foot and by helicopter. The mission lies on a tributary of the Santa Maria River, which 

drains into the gulf between Bahía San Luis Gonzaga and Bahía San Francisquito. The 

mission was occupied by the Jesuits and taken over briefly by the Franciscans before 

being converted into a visita. Only a ruin remains of the adobe mission. No inhabitants 

live near the mission. Specific temperature and precipitation data were not available. 

 

Historical Inventories 
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The Palóu report of 1771 reads: “It lies in a narrow pass between high mountains 

of white rock, which have only a few palms in an arroyo of little water. It is a most 

dismal and gloomy site. It has a little piece of level, but thoroughly salinous land, which 

requires but a fanega and a half of seed wheat; but water in the dry season becomes too 

scarce to irrigate said land. There is lack of pasturage; some trees have been planted, but 

they withered. The whole country has been examined, but no place has been discovered 

suitable for cultivation or for pastures; the little stock it has . . . graze at the rancho of San 

Borja” (Palóu in Engelhardt 1908). 

 In 1774, the de Mora reports describe the mission in slightly better condition: “It 

is warned that although the water at the mission is good and sufficient to water all of the 

farmland, this has manifested by experience it uselessness for all types of crops. Only the 

garden has proved productive with a few grapevines and figs that were planted this year -

-Fr. Miguel Hidalgo; Fr. Pedro Gandiaza (AGN: IC, Vol. 166, Exp1, 85r). 
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San Francisco Borja de Adac (1762-1818) 

(WGS 84): N28 44.657 W113 45.255 

Day of the Saint: October 10 

 

Methods 

I visited this mission from 7 October to 9 October 2010 and conducted personal 

and group interviews with the five family members, three males and two females, ages 

18, 20, 22, and (2) 40-50. I marked and described six springs and surveyed two huertas 

with a total surface area of 6.29 hectares for crop species and abundance, one belonging 

to the family living at the mission, and one belonging collectively to the mission and 

ejido. I documented fourteen perennial mission species and nineteen total perennial food 

crop species, belonging to thirteen families. I made photo identifications and descriptions 

of criollo mango, mission olive and pale/clear-seeded pomegranate (#R01, #R02 and 

#R03). 

 

Mission 

The mission of San Francisco Borja de Adac, founded by Jesuit father Wenceslao 

Linck in 1762 is located north of the 28th parallel in the Arroyo El Ranchito northeast of 

the Vizcaíno Desert. The mission lies thirty-five kilometers northwest from the cluster of 

houses known as Rosarito along the trans-peninsular highway, the dirt road full of stones 

and maintained only by the few ranchers that live at its ends. Another road leads south to 

the mission from the paved highway to Bahia de Los Angeles. Rugged mountains 

separated by long, wide valleys surround the mission, with plant communities of cholla, 

pitahaya agria cactus, boojum trees and tall, thick leaved agave. Mesquite trees and 

acacia fill the lower arroyos. San Borja is situated at a confluence of canyons, the stone 

mission built on the level triangle above the drainages, and the few concrete block and 

adobe houses built higher on the same bench, facing southwest. Volcanic cliffs rise above 

the small settlement, rocks of dark pink with layers of lighter compressed ash; blocks of 

stone tumble slowly down the steep slopes toward the arroyos. A quarry not far from the 
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mission provided blocks of the soft, volcanic tuff for the walls, circling stairway to the 

bell chambers, and the baptism bowl, rough stone wine vessels, and smaller troughs 

carved by later inhabitants. The priest lives in Bahia de Los Angeles and travels weekly 

to deliver the sermon. The mission has an average elevation of 400 meters. 

 One family of six people live at the mission as permanent residents, though 

extended family members raise the count of the community to eleven. The head of 

household was born at the mission and claims ejido and Cochimí Indigenous community 

membership. Primary income sources include government funding for mission upkeep, 

tourism, livestock, Indigenous Community support, and agriculture. The grown children 

participate in the household, agricultural, and construction activities; they also serve as 

guides for tourists and direct preparations for the festivities during the annual festival. 

Basic household supplies are purchased in Rosarito, and include cooking oil, flour, 

coffee, clothing, and fuel for the vehicles. The older adobe structures have weathered and 

melt back into the landscape; the family has constructed newer dwellings of cement block 

with tin roofs. The family has constructed several palapas, or simple structures of cardón 

cactus support posts and roofs of palm leaf thatch. The family utilizes electricity from a 

single solar panel, provided ten years prior by the government. The panel, mounted on a 

pole close to the house, can be flipped with a long cactus rib to face the sun in the 

morning and evening. The house has a radio for communicating with neighbors, 

telephone and television. They also have a gasoline generator in reserve. The houses have 

no septic services. Water to the houses flows through poly pipes from two black plastic 

water tanks set higher on the hill. The family fills the tanks using barrels of water 

transported by a truck from the pilas, or water holding ponds in the canyon above. The 

main family house has a small vegetable garden in front planted with purple sweet 

potatoes and striped summer squash. They keep four sheep that climb the cliffs to browse 

during the day and return to a corral near the house at night. 
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Water System and Field Design 

The gardens stretch up both canyons for a short distance on the benches closest to 

the house, in the long V of the confluence. Springs of the east-west canyon begin 460 

meters upstream from the house. A road follows the volcanic slope along a stone fence, 

built to keep cattle out of the gardens, and drops down at the highest spring. A stone and 

concrete wall around the spring, three meters in diameter and three meters deep isolates 

the spring, called an ojo de agua, and a pipe feeds down to a concrete cattle water trough 

set just above the creek. Native fan palms and large mesquite grow near the first spring. 

The second spring emerges just downstream along the same bench on the north side of 

the creek, at the base of the arroyo wall. A concrete and stone pila of similar size retains 

the spring water for irrigation, water level at about fifty centimeters. A three-inch pipe 

leads out of the bottom of the pila toward the fields. The third pila, a larger holding tank 

of about three meters by five meters by three meters deep, water level of fifty 

centimeters, is located just to the south of the second pila. The water of these springs 

flows warm to the touch, and the family has built a bathhouse between them. The two 

pipes of each pila join into a five- or six-inch pipe laid out along the bench in a ditch and 

grown over by cane, and lined with fan palms and mesquite. The pipe tees just above 

another holding pond, one leg angling downstream to where the cultivated area begins, 

the other leading to the solid concrete holding pond about twelve meters by eight meters 

and one meter deep, water at fifty centimeters. The plastic pipes continue the length of 

the fields, about 450 meters from the pila to the end of the gardens below the mission. 

 The first huerta, (SBH01) begins below the concrete holding pond (pila) in the 

east-west canyon. A large criollo mango tree grows at the corner of the pila and a short 

distance away, an old native plum (Cyrtocarpa edulis); these two tree form the upper end 

of the cultivated area. Pomegranates, a few date palms, olives and grapevines grow 

intermittently on the bench, forming mixed-species hedgerows, along the irrigation canal 

and abandoned ditches. 

 The family plants a few small plots of annually cultivated crops during winter. 

Multi-tiered hedgerows of palms, olives, grape vines and pomegranates surround the 
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tilled garden plots and vineyards; these composed mostly of old vines, though young, 

newly planted vines fill in open spaces. An olive grove and plot of nopales (Opuntia 

ficus-indica) grow on the floodplain close to the arroyo. The fruit trees and annually 

cultivated crops grow in the fertile, sandy loam of the floodplain, most in full sun. Below 

the house, the family has planted newer orchards of citrus, peaches, apples, guavas, 

quinces, figs, olives and more pomegranates. Open furrows for flood irrigation and drip 

tube are utilized in different sections; all water for the gardens flows from the springs 

upstream through plastic pipe to the end of the fields. Less than one-third of the available 

arable land is utilized, perhaps limited by water availability and labor resources.  

 The springs in the second canyon begin 440 meters upstream of the confluence. 

The canyon runs northeast-southwest, and the huerta (SBH02), under the care of an 

elderly woman who lives on a ranch nearby and also attends to the mission, supports a 

new small vineyard, a few recently planted fruit trees and vegetable garden as well as old 

olives growing along the canal. The springs emerge at a cattle corral in three locations, 

the first a hole about three meters in diameter with some flow emerging in the creek 

around twenty meters to the northwest, a muddy place where the cattle come to drink. 

The water emerges again just downstream where dirt canals direct the water into a small 

dirt holding pond. Two ditches lead from the pond, directed through a small olive orchard 

to the second pila, a stone and cement circular container about three meters in diameter 

with a pipe coming out of the bottom, the water about fifty centimeters deep. The ditch 

continues to a larger pila of cement and stone, seven meters by nine meters with water of 

the same depth. Drip tubes lead from the pila to the small olive orchard and vineyard, 

with mixed figs, data palms, pomegranates, and citrus planted widely around the 

perimeters. 

 

Farming Techniques and Practices 

 Varieties. The resident family cultivates and manages old varieties; they describe 

these as the sweet, dark mission grapes, clear to pink-seeded pomegranates and large, 

black mission olives. They believe that some of the grape vines, pomegranate bushes, and 
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olive trees are about two hundred years old. They reproduce these crops by cuttings, 

maintaining the original genetics of the fruit. They introduced several new fruit crops, 

including peaches, apricots, acidic pomegranates, rosa, blanca, morada and muscat 

grapes, green and red apples, white and black figs, oranges, limes, quinces, and guavas. 

New varieties come from nurseries in Vizcaíno and Guerrero Negro and traveling 

merchants from farther north on the peninsula and the United States. The mango tree at 

the far end of the fields has lived for about a century, originally from the Bahia de Los 

Angeles region. 

 Harvest. Different fruit crops mature throughout the year; figs mature from June 

to August, grapes mature in August, mangos in September, olives and pomegranates in 

October, and dates in November. The production varies year to year. The grapes produce 

every year, but the mangoes, pomegranates, guavas, and olives produce well only every 

two or three years. They prune the grapes in January and February and use the prunings 

to cultivate more vines. They trim dead branches off of the older trees, and cut the leaves 

of the native fan palms when they need the fronds for thatch. They do not generally prune 

the date palm, nor do they hand pollinate the date flowers; the wind is sufficient. They 

divide annual crop plantings into two seasons, June and November. They grow melons, 

squash, tomatoes, peppers, peas, fava beans, wheat, corn, dry beans, and garlic. They do 

not produce forage crops, though they utilize the huerta at times for livestock feed, 

staking horses out to graze at the field edges. 

 Plagues. They have experienced a plague that affects olive trees, an insect that 

damages the fruit and causes it to spoil. Gophers eat many of the fruit trees, but the 

farmer does not trap them for religious reasons. They also have coyotes that eat the 

grapes; to prevent this, the children sleep in an old van in the fields during harvest season, 

with the dogs close to protect the vines. Bees and wasps also damage the grape harvest. 

 Livestock. The family owns sixty cows, four sheep, and approximately twenty-

five horses, most of them loose in the mountains. They gather cattle in the spring to brand 

and separate the calves. These they sell live, transported in a truck with a large crate to 

buyers in Rosarito, Guerrero Negro and other towns. The buyers call by telephone. They 
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sell the sheep live; the head of household has strict religious beliefs that prevent him from 

killing animals. 

 

Land Tenure 

According to the head of household, the property of the east-west canyon is 

private, belonging to him and his family. Land in the second canyon, including springs, 

orchards and gardens belongs to the ejido and the mission. The head of household is one 

of sixty-one members of the surrounding ejido. Each ejido member has use rights and 

potential sale rights of 3,000 hectares of the ejido. Most of the ejidetarios do not live on 

or run cattle within the ejido; they left to find employment opportunities elsewhere, but 

maintain their ejido rights. 

 

Mission Economy 

The one family sells pomegranates (at 5 pesos each or two small ones for 5 

pesos); mangos (5, 7, and 10 pesos each); grapes (20 pesos/kilo); olives (at 30 pesos/kilo 

cured); apples (25 pesos/kilo); dates (25 pesos/kilo). They harvest an estimated one ton of 

dates per year. Mango production varies between 200 mangos and 3,000 mangos per year 

from a single tree. Fruit markets are primarily regional. They travel to Bahia de los 

Angeles, Punta Prieta, Jesus Maria, Guerrero Negro and San Quintin to sell their 

products. These towns range from 1.5 to 3 hours away by dirt road and paved highway. 

They sell cattle and sheep form their ejido lands. No one works outside the mission, 

though one daughter lives in Rosarito with her husband and children. They have received 

support in the past for mission upkeep and restoration and through the Indigenous 

Community. During the festival, they rent palapa, shower and bathroom facilities, and 

provide tourists with guide services at the mission and horse and hiking tours to cave 

paintings. They charge $20 U.S. dollars a day per animal to give tours to the cave 

paintings. 
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Tourism 

They estimate the number of tourists throughout the year to be fifty to one 

hundred people, not including the annual festival. During the festival, 500 to 1,500 

people arrive for one to six days. The majority of the festival participants arrive from 

towns near the mission (within five hours driving), though a few come from farther 

regions of the peninsula, Mexico, the United States and other countires. 

 

Protected Area Status 

The residents of the mission did not think they lived within a Protected Area, 

though the mission is positioned within the 2,576-km2 federal Valle de Los Cirios 

Protected Area. They mentioned the National Institute of Archeology and History 

(INAH), Conaculta, Arte y Cultura and Seminaria de Historia as government 

organizations with an interest in preserving the cultural heritage of the mission. INAH 

requires that the head of household submit a request to build any new structures to make 

sure that the location retains the historical character of the mission. They build stone 

fences and use adobe bricks, pillars of the cardón cactus, and palm thatch roofs to comply 

with these standards. 

 

Cultural Practices and Perspectives 

The family has lived at the mission for generations; they trace a maternal lineage 

to the Cochimí Indians. The head of household thought the region once supported 1,500 

Cochimí. He expressed that his family has participated in agriculture since the first crop 

introductions, and like the restoration of the mission, they have it in their blood. The 

family of six lives at the mission, though much of their extended families live in the 

community of Rosarito. The head of household described the mission as a paradise on 

earth; he and his family descended from the original inhabitants, and would work to 

preserve the oasis for future generations of their family. He described the crop plants in 

the huertas as the same plants mentioned in the bible. 
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 They harvest grapes and spread them in the sun to make raisins. They do not 

make or drink wine, even though the original missionaries did make wine and the stone 

vessels still exist behind the mission. They harvest pomegranates in October, and eat the 

seeds fresh or make them into juice. The fruit lasts one to two months once harvested. 

Dates are also harvested and dried. They do not process the mangos; they eat the fruit 

fresh throughout late summer and early fall. 

 They harvest early green and later black olives, using ladders and buckets to 

climb each tree and pick the fruit by hand. They select large, undamaged olives to cure, 

and in each green olive, make four length-wise slices to help release the toxins. The more 

mature black olives require only three slits. They pack olives into soda containers or five-

gallon buckets, and soak them in pure water. Every five days, they change the water and 

repeat this process for fifteen to twenty days, depending on the bitterness of the olives. 

Then the olives are packed in salt, and cured in this way will last one to two years 

without refrigeration. The damaged olives are used to make olive oil; they let the olives 

dry in the sun until they are wrinkled and black, long enough to concentrate the oils. They 

smash them on a stone metate by hand, gather the mash into a cloth sack with fine weave, 

and pour boiling water through the sack. This water is collected in a jar, and brought to a 

boil on the stove. Olive oil floats to the top, and they skim it off into a container. The oil 

lasts several months, and the family uses it in cooking and to make tortillas. 

 During the annual festival of San Francisco on the 10th of October, people arrive 

from all around the region and beyond to participate in the festivities. A band arrives with 

an electric generator and loud speakers; they charge admittance for each of three dances 

held during the festival. Cabalgatas, or pilgrimages of people who ride to the mission on 

horseback in tradition Baja California fashion, arrive from several different towns and 

ranches. Merchants arrive to sell food, drinks, clothes, jewelry and souvenirs. Families 

come to camp on every flat place around the mission and spend the days talking, walking 

through the gardens, bathing with the thermal waters, splashing in the pilas, celebrating, 

attending mass, and dancing. 
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Historical Inventories 

In 1771-1773, Franciscan Fr. Fermin Francisco Lasuen counted forty-four 

families with a total of 184 souls. He noted vineyards, fig trees, pomegranates, a few 

olives and cotton, the latter used to make shawls by the local residents. A large garden 

produces all manner of vegetables. The church and cloister dwellings as the time were 

built of adobe with tule roofs. (Palóu in Engelhardt 1908; Lasuen in Coronado 1994). 

 The excerpt from the 1774 Vicente de Mora inventory reads: Mission San 

Francisco de Borja. Farmlands: This mission, which we received into our charge, has 

nine and a half fanegas of wheat planted in three different areas, as known. In the 

mission, four fanegas with the corresponding water, but only corn can only be seeded in 

half because of the scarcity of water to irrigate in the months of June, July and August. 

And also there is in the mission a vineyard that can yield a reasonable harvest of forty 

jugs of wine of seventy … each. There are also pomegranates and figs that produce in 

abundance (AGN: IC, Vol. 166, Exp1, 79r). 

 There are also planted in the mission and other sites various feet of cotton along 

the irrigation canals and ditches and they give in abundance and serve for the clothing of 

all of the individuals at the mission, however instead of being a lot, it is not sufficient to 

cover the nudity of everyone -- Fr. Joseph Hebar; Fr. Manuel Garcia (AGN: IC, Vol. 166, 

Exp1, 79v). 

 An inventory taken half a century later in 1823 records forty figs, sixty 

pomegranates, fifteen olive trees, one vineyard capable of producing fifteen barrels of 

wine, and six fanegas of farmland for annual crops (Urbano 1859). An inventory dated 

1824 and attributed to fray Francisco Troncoso describes the mission as one of the 

poorest in Baja California, with a population of 100-120 inhabitants and lacking water 

and soil to plant crops. He notes a small vineyard and figs and pomegranates that help to 

sustain the people at the mission (Trejo 2002). 
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Discussion 

The mission of San Borja supports one family who relates a long family history in 

the area and dedication to preserving the agriculture and traditional practices and original 

character of the mission. Though this mission has only two huertas, the diversity matches 

the species-area curve, indicating that the diversity for the unit area match other missions. 

The mission grapes, pomegranates, olives and date palms are of original varieties; many 

other varieties have been introduced more recently. The land is partially contested, and 

tenure unclear. The ejido and Indigenous Community both play a role in the social 

structure of the family within the community and their access to resources. The family 

supports themselves largely from the agriculture and income generated during the annual 

festival. Much of the available farmland has been abandoned. The family has a long-term 

interest in maintaining the huertas, supported by the tourist visits to the mission and the 

festival, which also brings attention to the mission, its springs and its traditional 

agriculture. 
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Santa Gertrudis de Cadacamán (1751-1822) 

(WGS 84): N28 03.081 W113 05.097 

Festival: November 16 

 

Methods 

I visited the Santa Gertrudis mission from 15 October to 22 October 2010. I 

conducted personal and group interviews with members of four of the five resident 

families, including four males and two females, ages (1) 44, (3) 50-60, (1) 60-70, and (1) 

80-90. I marked locations of four springs and twelve wells and norias with GPS points. I 

surveyed twelve huertas for crop species and abundance and calculated a total area in 

cultivation of 9.47 hectares. I recorded seventeen mission species and twenty-seven total 

perennial crop species belonging to sixteen families. I made photo identifications and 

descriptions of five mango varieties, a white sapote, and a rose guava (#R04- #R11). 

 

Mission 

The Santa Gertrudis Mission is located in a mountainous spine eighty kilometers 

east of Guerrero Negro and the relict mining town El Arco. Jesuit Father Jorge Retz 

founded the mission in 1751 as one of the later, northern missions of the Jesuit era. The 

access road from the trans-peninsular highway comes from the west, south of the state 

line, though the mission lies closer to the gulf and north of the 28th parallel. The road 

passes a few ranches and follows the Santa Gertrudis River valley upstream to the remote 

mission. The long canyon flows generally southwest among extrusive volcanic mesas, 

though near the mission a granite hill breaks upward from river bench, and the stone 

canals farther upstream cut through layers pale gold sedimentary rock the locals call 

tepetate. A series of caves around the mission, high between soft and harder layers of the 

cliffs, show still the orange, red and black pictographs of terrestrial and marine animals. 

Bands of white volcanic-ash stone are visible in the surrounding hills and cliffs, streaked 

with layers of darker volcanic stone. The mission has an average elevation of 400 meters. 

Temperatures range from a minimum of 0ºC in January and a maximum of 42ºC in 
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August with an average annual mean of 17.9ºC (based on CONAGUA available 

measurements for 2007, 2008 and 2009). Annual precipitation, received mostly in late 

summer and fall, averages 109 millimeters. 

 The mission is made of the pale, soft volcanic stone quarried in a nearby side 

canyon. The National History and Archeology Institution (INAH) restored the original 

stone church in 1994-1997, adding new concrete and lime to reinforce the old stone 

blocks and reconstructing the stone roof. The priest lives in Guerrero Negro and visits 

weekly to conduct the sermon. The cluster of old, melting adobe and newer frame and 

block houses surround the mission, with a few scattered farther downstream and across 

the arroyo. One general store offers a meager supply of canned foods and beverages to 

the fifteen households and visitors of the town. The schoolhouse stands empty, and 

according to the people we interviewed, only eleven people live in the mission year 

round, nine permanent residents and three employees or caretakers. The other residents 

live in Guerrero Negro and keep houses to visit on the weekends or once a year during 

the festival. The official census record is seventy-five people and twenty-three 

households in the town (INEGI 2010). Solar panels, batteries, and an electric generator 

belonging to one house provide the resident’s electricity, and a few of the residents have 

lights, television and refrigerator. The community has one satellite phone reserved for 

emergencies. Cell phone service does not reach the mission. A few of the residents have 

running water for the bathrooms and septic systems, though some still use outhouses. A 

solar pump lifts water from a noria, or shallow well upstream on the north bank to a tank 

on the hill and provides running water to a few of the houses and mission. Most residents 

have their own norias and use a combination of solar, wind and gasoline pumps to lift 

water for their houses and gardens. 

 The mission lies within an Indigenous Community, communal land belonging to 

descendents of the Cochimí Indians. Each of the 300 members is entitled to a piece of 

property to build a house or other structure, as are children of the members. Most of the 

members do not live within the physical space of the community, though they are entitled 

to government support for education, small business endeavors and travel to other 
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Indigenous Communities. The families that do live at the mission year-round are retired 

or work in Guerrero Negro, or survive through small commerce, livestock, and support of 

family members in other places or ejido and/or Indigenous Community benefits. 

 

Water System and Field Design 

 The springs emerge along a stretch of the canyon upstream of the mission. Water 

from one primary spring upstream of the mission gathers in a shallow pool in the creek, 

walled by sandstone and held by a new hydraulic structure, including a concrete dam and 

water diversion pipe. Spring water flows through new twelve-inch plastic pipe, buried in 

the middle of the wash for 122 meters, to an open canal that follows the wash for another 

ninety-four meters before angling into an open dirt irrigation canal on the north side of 

the canyon. The government paid for a project recently to put in the plastic pipe in the 

upper section between the ojo de agua and the first field. The community residents dug 

the ditch in the creek by hand, more than a meter deep for most of the length. The pipe 

does not reach the full distance to the first huerta, though and the first flood will erase the 

canal. Only three to four people actively use the acequias; they are responsible for 

keeping the canals open and the water flowing. 

 The deep canal passes through two gardens without dividing or being diverted, 

crosses the road leading to the mission, and empties into a pila, from which it flows to 

one or two more gardens. Flat rocks lined the original ditch, though most of disappeared 

for the construction of new houses. Water from a second spring, located 338 meters 

downstream of the first and just below the mission flows through a lower ditch to irrigate 

gardens farther downstream along the narrow arroyo bench. One of the community 

members has begun to direct this water to fill a pila in one of the contested gardens to 

begin irrigation again and plant vineyards. Many of these lower gardens are less 

maintained, in conflict, and abandoned. 

 During the time of the missionaries, another ojo de agua flowed in the creek 1.66 

kilometers upstream from the mission, 1.34 kilometers above the first active spring, and 

the old stone canals still trace a line along the river bench. The original fields higher in 
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the canyon are now a forest of tall cardón cacti, limber bush, palo blanco, acacia, palo 

verde and mesquite. Another spring also used to flow at the far downstream end of the 

oasis, 1.69 kilometers downstream of the first active spring, providing water to the last 

gardens. This spring too has dried almost completely, and the lower gardens lie 

abandoned.  

 All of the actively managed huertas that I surveyed have an open noria or well 

(ranging from three to fifteen meters deep) located within the huerta. Farmers use solar 

panels or gasoline pumps to draw water up to the irrigation tubes, or to storage tanks that 

gravity feed down to the fields. Windmills pumped water in two of the wells, solar panels 

powered small electric pumps in another two, and the rest used gasoline pumps. The 

spring flow has diminished to the point where new gardens or rehabilitated abandoned 

gardens must be watered with a noria and drip system. Farmers utilized both plastic 

tubing (pipe and drip tube) and open acequia systems to irrigate in the active huertas. 

Many of the community residents said that spring flow in the canyon had diminished over 

the last century, causing two of the springs to almost disappear, and reducing the water in 

the two remaining springs. They attributed this to changes in rainfall and higher 

populations and industrial agricultural in the Vizcaíno Valley. Deep wells and modern 

extraction techniques have overexploited the aquifer, with consequences in the 

subsurface flow of the small oasis at its upper end. 

 The first huerta (SGH01) on the narrow bench below the mission, where the canal 

divides from the wash to the floodplain belongs to an elderly man. He lives alone and 

takes care of the tangled, verdant garden himself. Tall mango trees, fig, and guava line 

the single canal, shaded by a few date palms. Ripe golden guavas fall to the ground, 

unharvested, and mangos float in the narrow canal. A line of drip tube, fed by the tank on 

the hill waters the few grapevines and citrus higher not growing along the canal. An 

impenetrable mesh and barbed wire fence, six feet tall and well braced discourages 

people and hungry animals from entering. One of his nephews has several grape cuttings 

started in a small nursery, growing in plastic buckets in one corner of the garden to plant 

out and increase the vines. Within the second garden (SGH02), a grapevine said to be 
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238-years old tangles a thick arms around the wooden support posts and droops clusters 

of grapes from its thinner vines. The third garden (SGH03), owned by another elderly 

gentleman who lives with his older mother, has citrus he believes to be seventy-years old 

and a pomegranate bush of more than a century. He uses a gasoline pump to lift water 

from the stone pila to irrigate. Below, another community member downstream has 

received funding to build a guest lodge and has a newly planted vineyard, citrus trees, 

guavas and young ornamental agave (SGH04). Another huerta owner plants a small patch 

of annual crops, favas and peas, though most of the huerta receives little or no water 

(SGH05). These five huertas provide little more than fruit for the residents and their 

families. The gardens farther downstream lie mostly abandoned, or completely 

abandoned. The largest of these still has live fruit trees (SGH06), dying slowly due to 

land conflict and lack of active management. One newer garden on the opposite side of 

the canyon has the most newly introduced crops, including papaya (SGH10). Two date 

groves located within the arroyo and belonging to two different families also have a few 

fig trees and were counted as huertas (SGH11, SGH12). 

 Rock walls line the gardens along the edge of the arroyo. Indigenous laborers in 

the time of the missions constructed the wide, meter-high barriers of dry-stacked stone, 

both to clean the land for plowing and to protect the fields from strong floodwaters. The 

stone walls reach almost two km downstream from the mission to the farthest gardens, 

now abandoned. Over the centuries, some of the walls have fallen, and farmers have 

added more stones to others, building high stone corrals for livestock and using the walls 

to delineate huertas and property boundaries. 

 

Farming Techniques and Practices 

Perennial fruit trees grow crowded along the irrigation canals that pass through 

the first gardens; one resident said that fruit trees like full sun, but they like water better. 

When I asked how they decide where to plant young trees, one resident described the 

process: An old man said just plant the fig where-ever, and the young man planted it 

along the ditch because of the water. They plant newer trees away from the ditch in the 
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open spaces, however, the ditch water is limited and by mutual agreement, cannot be 

directed into small canals. Young trees and vines, even within the old gardens have to be 

irrigated with drip tube from the wells. In the arroyos, self-seeding date palms have 

formed a small grove, divided among two families, with several other huerta owners 

managing individual palms growing higher on the floodplain. Dates require abundant 

water, high heat, and little late summer air moisture or precipitation for the best harvests. 

A few members described a decrease in agricultural production over the last four to five 

decades. Many families have left the community and many depend more now on the 

grocery stores in Guerrero Negro to provide daily provisions. Many of the huertas have 

been abandoned and water doesn’t flow down the acequias to maintain the production of 

the older perennial trees, such as the olives and pomegranates. Most of the dates are 

tapped into the water table with their roots and continue to produce without active 

maintenance. The community had lost one heritage agricultural variety between the time 

of the pilot study (January 2009) and the time of this survey (October 2011). 

 Varieties. The residents describe the oldest mission crops as the date palm, 

pomegranates, two types of black olives, black figs, and small, purple mission grapes. 

They distinguished among three different types of heritage dates, a red date, yellow date, 

and brown or coffee colored date. Two farmers have planted a total of seventeen new 

date palms, as offshoots or clones from the ejido Bonfil that they simply called “dátiles 

de Bonfil.” This ejido grows four varieties of dates including Medjool, Kadrawi, Sahiri, 

and Deglet Noor imported originally from date groves in Indio, California. These young 

date palms have not started to bear fruit. Most of the olive trees are of the large, black 

mission variety. One tree in the large abandoned field bears a smaller, more oblong fruit 

with many fruit on a single raceme. We saw this variety also in San Ignacio and San 

Javier, and have verified that it came in with the missionaries as well, perhaps as a 

pollinator species because its many flowers bear copious pollen, or because the fruits 

have a high oil content for use in making olive oil. Residents grew both the small, sweet 

purple mission grape and species of white and green grapes. All pomegranates had pink 

to clear seeds and ripened once a year, in the fall, representing one type. Residents 
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distinguished among three types of guavas, two with pink fleshed fruit that they 

differentiated by size and one tree with white-fleshed fruit, introduced more recently. 

 The fathers and grandfathers of the community members planted many of the 

mangos, citrus, newer grape varieties, and fig trees. Almost all of the mango trees 

growing in the huertas were grafted varieties, planted ten to forty-five years prior to the 

survey. Residents named the varieties mango bola, manila, manzano, and others “sin 

nombre.” One mission garden had a small population of one banana variety, called 

plátano manzano, a small, sweet dwarf type. Citrus included sweet limes, sour limes, 

sweet oranges (newer varieties), sour oranges, and an old grapefruit or pommelo type. 

The peach varieties were mostly new, one called “de Vizcaíno,” the large agricultural 

valley where many newer varieties are available in nurseries. One resident grew a green 

or yellow-fruited nopal. Farmers explained that the newer varieties come from Sinaloa, 

Guerrero Negro, Ensenada, and Vizcaino among other sources. Recent introductions 

incude peaches, papayas, apples, and apricots. The apricot and peach have never 

produced fruit. Residents did not think that variety exchange occured among oases. 

 Propagation. One resident described propagation technique utilized by the 

missionaries, and previous and current generations in Santa Gertrudis. These techniques 

include cuttings (grapes, olives, pomegrantes, figs), offshoots (dates, citrus, pomegranate, 

guava), air-root (mangos), and by seed (dates, mangos). They have never used grafting 

techniques. He said that the mango, when propogated by seed is similar to the parent. He 

first peels the husk or outer layer of the seed, and plants it directly in moist ground. If the 

seed husk is not removed, the seed has a greater tencency to dry out before germination. 

Guavas and pomegranates can also be propogated by seed, though the offshoots grow so 

readily that it is easier to transplant them. 

 He described a special technique for mango propogation: he peels a short section 

of bark (about eight centimeters between two buds) from a high, thin banch, about two to 

four centimeters in diameter. He wraps moist moss, grass, or leaves around the exposed 

section of branch, tying it close, and tries to keep the ball of organic matter moist for 

several months until roots sprout from the branch. This section of branch can then be cut 
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from the tree and planted directly into the gorund. This can be done at any month of the 

year. His father, who was born at the mission taught him this technique. 

 Farmers at the mission use a few different techniques for grape propogation. One 

farmer gathers the sections of vines after spring pruning, and cuts them into lengths. He 

plants these in buckets of soil kept together in a nursery where they can be watered 

frequently. He keeps the vines moist, not wet, and after two years plants them out into the 

vineyard. A second technique used with grapes is to bury a section of vine one centimeter 

thick (about the thickness of a finger) and about thirty centimeters long, with two buds, 

upside down in a hole, and cover it completely with sand. The farmer said it was 

important to keep these vines moist, and after fifteen days, roots will have grown from 

the cut end. He prepares holes for planting ahead of time, a meter apart and a meter 

between rows. He plants the vines ten to fifteen centimeters deep and said they bear fruit 

the same year. 

 Pruning. The farmers interviewed said that they prune the grapes, figs, and citrus 

in February, always on the new moon. Dates are pruned infrequently and the prunings fed 

to livestock. One farmer said that he prunes grape vines by trimming each branch off at 

two buds, and this small remaining section is called a spur. If the branch is thin and weak, 

he will trim it back to one bud. The number of branches does not matter, only the length 

of the spur. He trims the branches of the fig trees to chest height to stimulate the 

production of new growth and to keep the tree from spreading or sprawling, 

concentrating the form and energy. With the citrus, he removes the dead branches. 

 Harvest. Each fruit has a season; they harvest grapes in July and August; mangos 

mature in August; pomegranates mature in September and October; guavas mature in 

October and November; and dates in November and December. This maturation season is 

slightly earlier than described by the residents of San Borja, perhaps due to its location 

farther south in latitude or perhaps due to the specific conditions of the year, oasis micro-

climate, or inaccuracies in memory or investigator interpretation. Without many visits 

during the year and across many years, this cannot be concluded.  
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 Annually cultivated crops. A few farmers plant annual crops; they plant once a 

year in October to November and harvest in May and June, before summer heat. Corn, 

lettuce, and watermelon were growing in the huertas and one man said he would soon 

plant peas, beans, and favas. 

 Fertilization. The farmers with whom we spoke used only organic fertilizing and 

pest control methods. They gather the organic debris from beneath mesquite to use as a 

mulch, or cow manure. In the palmeras or date groves in the arroyo, livestock graze 

beneath the palms and fertilize them. In other cases, the leaves of the same plants are 

used as a mulch. Most of the gardens are located on the floodplain, with soils of mixed 

silt, sand, gravel, and white clay from the volcanic breccia. Those gardens receiveing 

active care have high organic matter contents in the soil, and higher soil moisture from 

irrigation and the shade of overstory trees. In the abandoned gardens, the heat has baked 

exposed the soils into dry, white powder. 

 Plagues. The only problem with plagues described was a prior olive plague, when 

the government came to the oases and cut down all of the olive trees to try to control the 

plague. Most of these trees died, though some have resprouted from the base. Only a few 

olive trees in one garden produce fruit. Bees, wasps, and foxes come to eat the grapes, 

and the farmers will cover the mature clusters with paper bags to prevent fruit damage. 

 Extreme Events. Date palms grow interspersed with native fan palms in the 

arroyo. These groves carry fire quickly, and fires started by humans and lightning have 

swept through the groves frequently, burning gardens, livestock, fences, and structures. 

Fires destroyed some of the fruit trees. The olives produce very little if at all, and cattle 

break through the fences and eat the vines and trees. One farmer described changes in 

fruiting and flowering due to changes in yearly temperature averages and ranges. The 

mango trees flowered earlier the previous year; they usually flower the last of March and 

the first of April, and this year began to flower in December. Citrus trees also flowered 

earlier; these usually bloom in in April and May and now flower in January and February. 

Guava trees used to flower in late April and May and mature in November and 

December, and now mature in October. He said he knows this because he usually 
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produces dulce of the guava to sell in the annual festival, but the guavas produced early 

this year. In my observations, the guavas were beginning to ripen as we conducted the 

surveys, on schedule a few weeks prior to the festival. The farmer said that hot weather 

burns the grapes, and if they are covered with paperbags, to protect them from insect 

damage, they turn more quickly into raisins. Foggy weather causes dates to mold on the 

racemes instead of ripening. This year, the weather has stayed foggy instead of bringing 

the late summer rains, and he did not predict a good harvest. 

 Livestock. Community members who are also ejido members own cows, horses, 

and mules. They do not raise sheep or goats because of predators. They do not grow 

forage crops because of the water limitations, though some people cut palm fronds for the 

livestock. During the past year, they had received only a few drops of rain, and the cattle 

had very little to eat in the surrounding ejido lands. Some had sold their animals for lack 

of feed resources. 

 

Land Tenure 

 According to the chief informant, the Indigenous Community covered a surface of 

5,000 hectares, collectively owned by 300 community members. The community was 

formed scarcely three decades previous, in 1982, and only registered four years ago in La 

Paz. Directors came from the Indigenous headquarters in Ensenada called CDI (Comisión 

de Derechos Indigenos), called at that time INI (Instituto Nacional Indigenista) to assist 

the people of the mission community to organize and prepare the documents to become a 

legal indegenous community. They explained the rules of Indigenous Communties 

according to their institution, which included a clause in which no “outsiders” could be 

part of the communite and members could not learn English. The CDI offers a program in 

Ensenada to teach Cochimí to members of the community. To be a member, one must be 

a descendent of the original Indigenous peoples of the area. If someone is registered as a 

member, he or she can receive the full benefits offered to Indigenous Communities. 

Indigenous Community members have different rights than noncommunity members in 
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regards to state and federal regulations. They are allowed to hunt wild animals, including 

some endangered aimals (sea turtles). 

 The CDI provides funds for medical care and education. If enough children live 

within a community, the CDI will pay the salary of a resident teacher. If there are few 

children, they provide scholarships for them to attend schools at the closest population 

center. The CDI pays for the music in the festivals; transportation costs for any of the 

members of the community to visit other indigenous communities; and complete 

payments for projects related to development—tourism or agriculture. They fund 

electricity and hydraulic projects.They also pay the land taxes of the land held within 

Indigenous Communities. According to the informant, the federal government provides 

funds to CDI, and CDI distibutes the funds to the community.  

 The initial conditions required for the registration of the area as well as the people 

as an Indigenous Community included historical evidence such as cave paintings, the 

Camino Real, and or the presence of a mission. The CDI or its predecessor began 

defining the Indigenous communities in the north of the peninsula, marking a 5,000-

hectare area around a central point. They built concrete markers at the four corners. As 

they moved south in the project, technology improved, and they used helicopters to drop 

metal stakes with dynamite blasts to drive them into the rocks. 

 The Indigenous Community lies within an ejido; both are managed as separate 

entities. Not all members of the community are members of the ejido, which at times 

leads to conflict among members over land management within the Indigenous 

Community. The ejido has eighty members who have communal rights to 128,000 

hectares of land. They each pay fifty pesos a month to the ejido organization to support 

four salaries of positions: president, vice president, treasurer, and vigilante. Members 

rotate among the positions, changing every three years. The cattle of the ejido members 

run together; once a year the members gather the cattle to brand the calves and sort cattle 

out for sale. Economic benefits for members include state and federal subsidies for 

agriculture-related projects such as wells, irrigation systems, and livestock handling 

systems. SAGARPA, (Secretaria de Agricultura, Ganaderia, Desarrollo Rural, Pesca, y 
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Alimentación) the state agency the directs agriculture and fishing with solicitation and 

approval will pay a percetage of the costs of new projects related to agriculture.  

 According to the written constitution of this particular ejido, each ejido member 

has the right to select fifty hectares within the ejido to make his personal ranch. A 

member can sell his ejido rights, but he has to sell them completely. The ejido members 

decided through mutual agreement that only family members would be allowed to buy a 

share of the ejido rights if a member wanted to sell. One man sold his rights to buy a car, 

the story goes, and now he is crying. After the ejido reforms in 1993, ejido land could be 

privatized with mutual agreement of the members. This particular ejido privatized and 

sold the beach-front property, the land around the mines at El Arco to a Canadian mining 

company who will re-open the mines soon, and a strip of land from the mines to the coast 

where they will transport and ship the ore and supplies. 

 

Mission Economy 

 At Santa Gertrudis, a few of the residents and huerta owners sell the products of 

the harvests, primarily grapes, mangos, dates, and wine to regional markets. They 

transport harvests by truck to Guerrero Negro during the season, and some people come 

out to the mission especially for the mangos and the dates. A few of the residents make 

preserves out of guava, mango, or squash to sell. One man said that all together, on a 

good year they make about trwo thousand liters of wine from the mission and white 

grapes. Each wine maker has a private clientelle that waits each year to buy his wine. If 

the crop or batch of one maker fails, another maker will split his wine so that the first 

doesn’t lose his clientelle. According to this man, the wine sells for about 100 pesos for 

700 ml, and it takes one kilo of grapes to make 700 ml of wine. It was unclear if and how 

many residents and community members still make wine. One man still harvests dates in 

the village; he splits the harvest half with the owner as a fee, and each sell their half. He 

sells the dates in the small community store, that he also owns and manages, to the few 

tourists that come to the mission. The dates are the only local product he carries. 
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 Some of the huerta owners work in the fields themselves (specifically three men, 

all over age sixty). Other owners have employees that take care of the gardens and live 

full time at the mission (This applies to three other, non-resident huerta owners). Most 

also rely on the periodic help of non-resident family members. 

 Other incomes include the small stipend paid by the church to support a caretaker, 

sale of livestock, and dividends or funds from the Indigenous and ejido communities. The 

land is relatively devoid of palatable forage crops and will support very few livestock. 

Prices for the livestock, however, are high. One cow, pregnant and in good condition 

costs eight thouands pesos; a cow in poor condition costs half the price. Many of the 

community members work in Guerrero Negro or farther away and return only 

occaisonally to the oasis. Some have traveld to the continent or to the United States in 

search of employment opportunities. 

 The nearest town, Guerrero Negro lies two hours away by vehicle, and one 

community resident—who did not work in Guerrero Negro said that he makes the trip on 

average once or twice a month. This large population center supplies most of the 

provisions for Santa Gertrudis, though some residents also drive to Vizcaino or San 

Ignacio (both within three hours’ drive). The salt-exporting company that provides most 

of the employment in the sector, Exportadores del Sal in Guerrero Negro has the contract 

to grade the road once a year, before the annual festival. Otherwise, ranchers and 

community members maintain the roads. 

 

Tourism 

 Each year almost a thousand people come for the festival during the week of 

November 16th, from all over the peninsula, Tijuana, Ensenada, Mexicali, Cabo San 

Lucas, from Mexico, and sometimes from other countries. During the rest of the year, 

perhaps one hundred tourists visit the mission, according to community members. These 

include general tourists, scientists, teachers and school groups. Tourist nationalities 

include Americans, Canadians, Japanese, and Mexican, among others. They come to see 

the mission, visit their families here, attend the festival, see the cave paintings, and to 
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study various biologic, historic, and anthorpologic themes. Some of them purchase local 

products, and some pay local residents for guide services, but tourism does not represent 

a large portion of community income. 

 

Protected Area Status 

 Santa Gertrudis is located within the Natural Protected Area (Area Natural 

Protegida, ANP) of Valle de Los Cirios. However, according to one resident, the CDI 

(Comisión de Derechos Indigenos), or Indigenous Community and INAH (Instituto 

Nacional de Arqueologia e Historia) handicap the ANP. For instance, he relayed a story 

where the commission for the natural protected area wanted to construct public 

bathrooms for eco-tourists at a site within an Indigenous Community, and the CDI 

rejected the project. The resident did not know of any specific regulations held or 

enforced within the Natural Protected Area. He did say that he served as a guide when the 

first inspectors came to the region, looking for boojum trees (ldria columnaris). While 

there are very few cirios in the region, he did know of a place where wild mountain sheep 

came to have their young, however, he said the inspector was inly interested in boojum 

trees. They did not consult the community members before creating the Natural Protected 

Area. 

 The National Archeology and History Institute (INAH) has regulations for the 

mission, including architectural guidelines for new buildings, prohibition of changing 

original structures, or even planting other crops beside mission varities, but these are not 

strictly enforced and many of the new houses are campers and frame buildings, and 

residents routinely remove stones from old strucutres to use in new buildings. Regulation 

is enforced only periodically because it is the federal representatives, who visit only 

rarely, that uphold institution guidelines rather than local or state representatives. INAH 

has registered the locations of the cave paintings close to the mission, and the old 

acequias upstream, carved by the Indian laborers in the time of the Jesuit missionaries. 

According to this informant, INAH and CDI work together, and they are stronger, with 

stricter enforcement policies than the Natural Protected Area commission. 
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Cultural Practices and Perspectives 

 Several of the residents traced their lineages back to the generation of their 

grandparents and great-grandparents who lived at the mission. One man said that his 

great-grandmother was a full-blooded Cochimí. Other distant relatives came from 

ranches or towns in surrounding areas, and one man said his great-grandparents had come 

from the continent. Most said that their grandparents had participated in the agriculture of 

the mission. 

 Wine. Residents have made wine at the mission for generations, since the time of 

the Jesuit missionaries. The process for white grapes involves separating the grapes and 

crushing them, without breaking the seeds, and fermenting the mash for ten to twelve 

days. Red and purple grapes, including the mission variety, must be fermented longer, for 

fifteen to seventeen days without exposure to sunlight or air. One resident remembers 

smashing the grapes in a carved wooden vessel. They transfer this liquid to twenty-liter 

jugs, and age the fermented juice for seventy days with a cork made of palm that lets the 

mixture breath. After the aging process, they seal the jugs. Two residents said that grapes 

and wine were the most representative of the Santa Gertrudis agriculture. 

 Dates. To cure the dates, they spread the full racemes out in the sun during the 

day, and gather them into plastic sacks for the night. They repeat this process for four 

days or until the dates have cured enough to sell. If the dates are exposed to cold or even 

cool temperatures, the skin wrinkles, and they are not useful. One resident we spoke with 

had owned only a few palm trees, but he had spread his thin share of the harvest out in an 

empty black plastic livestock water tank to cure. He said that he was preparing them to 

give as gifts to his family who would come during the festival. 

 Olives. The olive trees do not produce well now, but residents described three 

processes, one in which olives were spread in the sun to dry until they lost their 

bitterness, then were mixed with salt. Another describes an oil making process similar to 

that of the San Borja family; he smashes the fruit, collects and boils the liquids, and 
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skims oil from the top. He also cures olives by making slits in the side, soaking them in 

various changes of water, and then adding salt. 

 Dulces. Residents make or made preserves, called dulces out of guava, mango, 

orange peel, limes, the fruit of cardón (Pachycereus pringlei), the flesh of the viznaga or 

barrel cactus (Ferocactus spp.), dates, and figs. To make the dulce of the barrel cactus, 

they harvest the entire plant and split open the thick trunk of the cactus to expose the 

muscilaginous flesh. They soak this overnight with white, powdered lime to change the 

texture. Then they wash off the reactive lime, chop the flesh into pieces, and boil these in 

a thick sugar syrup. 

 Dried Fruit. They used to dry figs and grapes and packed the dried fruit into 

rawhide containers to hand from the roofs of the houses. They lived in adobe houses, or 

open structures made of palm wood, cactus ribs and thatch. They hung these rawhide 

containers from the rafters so that the animals could not reach them. These same 

containers could be strapped to burros to transport the fruit. They also made crates of 

cane to transport grapes, olives, wine, figs, and cactus fruit to sell to the mining 

community of El Arco. There were two comerciantes from El Arco who also came to 

Santa Gertruis to buy the products (fresh and dried). They came with provisions like 

coffee, rice, sugar (but never came with as much as they left with), and they bought the 

vegetables and fruits to take back to the mining town. 

 Festival. During the festival on the 16th of November, residents sell their products 

and participate in the festivities. Many of the Indigenous Community members come to 

the mission only for the festival. Two cabalgatas arrive, one from San Borja, and one 

from San Ignacio. The riders from San Ignacio follow the old Camino Real, and the 

journey takes four and a half days of riding. The year prior, riders arrived in three days, 

having taken several shortcuts, and had to wait up on the mountain until the time when 

they were supposed to descend, so both groups of riders would arrive at the same time. 
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Historical Inventories 

 According to Franciscan Fray Dionision Basterra in 1771, Santa Gertrudis had a 

population of 1,338 people, though only forty families with 174 souls lived at the 

mission. The rest lived scattered in remote rancherías surrounding the central oasis. He 

wrote that it was not possible for all to live at the mission because of the shortage of 

arable land and available water. 

The 1772 reports of Palóu describe an adobe church with a tule roof and adobe 

huts for the Indians. The mission had a vineyard and orchard of figs, olives, 

pomegranates and peaches. Farmed fields yielded one hundred eighty fanegas of 

espinguin wheat and twenty fanegas of barely, however locusts had destroyed the corn 

crop that year (Palóu in Engelhardt 1908). 

A report by Fray Gregorio Amurrio in 1773 describes farmland enough to plant to 

fanegas of wheat seed and a planting of one fanega of corn, four vineyards, pomegranates 

and figs surrounding a garden and lining the irrigation ditches, another portion of olive 

and peach trees, and two cotton fields (Coronado 1994). 

 An excerpt from the de Mora inventory reads: Mission of Santa Gertrudis of 

Cadacaman. . . 1774. Farmland. In the mission there is land plowed for nine fanegas of 

wheat, but this year another piece was added sufficient for another half-fanega of wheat. 

There is much land; one could plow enough for twenty fanegas of wheat. There is not 

water for more than is already worked, and so that this doesn’t become scarce, it is 

necessary to clean little by little the irrigation canals. These are not vulnerable to be 

destroyed by the floods like in other missions because they are made in tepetate 

(sandstone). In the mission, there is actually one fanega of corn planted and half an 

almud of garbanzos, and many watermelons, melons, summer squash, and … along the 

water canals. Also, four vineyards with one thousand two hundred grapevines that bear 

fruit although the two hundred give little (AGN: IC, Vol. 166, Exp1, 29v). 

 One huerta with vegetables, surrounded by fig trees and pomegranates. There is 

another large portion [of figs and pomegranates] along the water canals, between and 

along all of them. There are one hundred sixty figs that bear a lot of fruit. There are one 
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hundred fifty that do not bear fruit, of which eighty were planted this year. Pomegranates 

are two hundred, peaches are ten, olives are forty. All of these are irrigated with water 

from the fields. The vineyard is watered every five to six days. Two cotton fields of three 

hundred feet. Another two hundred fifty along the irrigation ditches that were planted last 

year and more than two hundred this year (AGN: IC, Vol. 166, Exp1, 30r). 

 The 1824 inventory describes a mission lacking both adequate soil and water, 

with a population of ninety to one hundred robust, fierce inhabitants. They harvested 

wheat, corn, favas, and beans from the fields. They also produced grapes and made wine, 

and olives for olive oil. The land was too dry to support any livestock (Trejo 2002). 

 

Discussion 

The diversity at this mission also follows the expected species-area curve of the 

other missions, though many of the huertas lie empty and abandoned and interest in the 

agriculture and the available spring water has decreased. Deep wells have overexploited 

the aquifer, and Santa Gertrudis, located on its upper end has experienced the first signs 

of its reduced water levels. Many people said that the water has diminished in quantity 

with the increasing use for agriculture and population in the valley of Vizcaino, and has 

been diminishing for the last hundred years. The mine sceduled to reopen at El Arco 

could decrease the water completely. Only three to four people still use the acequia, the 

rest relying on individual wells. This transition from communal water practices to 

individual practices might be connected to the decline in interest and practice of 

traditional agriculture. Many residents lamented the community decline; they remember 

relatives that used to grow wheat, corn, lentils, garbanzos, favas, peas, beans, tomatoes, 

squash, watermelon, melons, chiles, garlic, and onions. Some of the crops were just for 

family use, like the figs, and some were to sell, like the grapes, dates, melons, and 

vegetables. Most of the family had livestock to sell as well. Many more families used to 

live in the community, though younger residents left to find work, and families left when 

the school closed to find education opportunities for their children. A few elderly people 

still live in the community, though a few others have begun constructing houses and a 
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bed-and-breakfast type facility. Land ownership is complicated among ejido and 

Indigenous Community rights and restrictions. We expect that traditional agriculture will 

continue at this mission, though renewed, younger interest is needed to propagate and 

care the old varieties that exist. 
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Nuestro Señor San Ignacio de Kadakaamán (1728-1840) 

(WGS 84): N27 17.024 W112 53.912 

Day of the Saint: July 31 

 

Methods 

I visited this mission from 23 October to 7 November 2010. I conducted twenty-

one personal and group interviews with twenty-eight individuals, eighteen males, and ten 

females, ages (4m, 1f) 30-40; (2m) 41-50; (1m, 3f) 51-60; (7m, 2f) 61-70; (2m, 3f) 71-80; 

(1m) 81-90; and (1m, 1f) 90+. I marked one spring was marked with a GPS point. I 

surveyed twenty-five huertas within the mission acequia system with a total surface area 

of 25.68 hectares, as well as seven huertas of surrounding ranches and six house gardens. 

In this mission, I documented nineteen Mission-era species and thirty-seven total 

perennial crop species belonging to eighteen families. I made photo identifications and 

descriptions of an elongate rose guava, a white guava, mission fig, and a red pomegranate 

(#R12, #R13, #R14 and #R15). 

 

Mission 

The mission of Nuestro Señor San Ignacio de Kadakaamán, founded by the Jesuit 

father Juan Bautista de Luyando in 1728, lies south of the 28th parallel in the state of Baja 

California Sur, almost equal distance between both coasts. The oasis lies on the diagonal 

between the Tres Vírgenes and El Azufre volcanoes near the gulf coast, with the 

geothermal plant that supplies the regions power and the famous Laguna San Ignacio on 

the Pacific coast where whales migrate each year by the thousands to give birth and raise 

their young. The trans-peninsular highway passes near the mission on its traverse across 

the width of the peninsula, from one coast to the other, and the larger towns of Santa 

Rosalía to the east and Vizcaíno to the northwest, both take about 1.5 hours and 60 

kilometers to reach in either direction. 

 The town of San Ignacio lies within the San Ignacio watershed, which includes 

the headwaters of the San Ignacio arroyo to the Pacific Ocean. The San Ignacio arroyo 
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begins as tributaries in the volcanic ranges to the east of the mission and cuts through 

black basalt mesas. The arroyo passes through the mission in a wide valley and then 

flows into the lower Vizcaíno Desert and the salt flats of the Pacific. In hurricane season, 

the arroyo carries immense quantities of water and throughout the three centuries of 

agriculture, has destroyed the dam and reshaped the floodplains of the valley many times. 

The oasis emerges in a shallow, open valley bordered by the plateaus of black columnar 

volcanic rock. The road leading to the mission town crosses on a bridge over the broad 

interior sweet water lake, surrounded in date and native fan palms. Date palms have 

almost filled the entire valley in a wild, semi-productive forest, though many go 

unharvested and the dates fall to the sand. Fires periodically sweep through the unkempt 

palms, and most have blackened trunks, the soil tinted with charcoal. The average 

elevation of the mission, lower than previous two oases lies just over 100 meters. Annual 

temperatures range from -1ºC in the winter months to 45.5ºC in the summer with an 

annual mean of 21.6ºC (data from CONAGUA 1938-2009). Annual average precipitation 

is 145 millimeters, though some years the mission receives as little as 0 millimeters, and 

during the hurricane month of September 2009, received 3,135 millimeters. 

 The missionaries situated the mission and town of San Ignacio on the south bank 

of the wide arroyo. The mission, built of white volcanic stone from a quarry in another 

canyon, stands tall and ornate above the village. The priest lives year round in San 

Ignacio, and the church functions as the central symbol of the town. Old Ficus trees fully 

shade the plaza in front, and crumbling Spanish-style buildings line the streets. San 

Ignacio has a population of 667 people, in 209 families (INEGI 2010). Residents in this 

town live long lives: we met several people over ninety living active lives, and one of 101 

years old; several people who spoke with us had relatives that lived to over 100 years old. 

Many retired people live in San Ignacio; younger families tend to live in the nearby town 

of Chula Vista where the newly opening ejido lands offer them opportunities to build 

homes and support their families. San Ignacio has a primary school, a medical clinic, 

several small markets, tortilleria, bookstore, museum, a few hotels and restaurants, 

internet service, running water and electricity, and several streets and quiet 
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neighborhoods. Residents have access to a gas station, located on the main highway just 

outside of town, along with tire repair and mechanic shops. A few town members have 

their own wells, most from historic periods, though city water supplies the houses. The 

community serves as a base for whale watching tourists and the Baja-1000 race, and also 

draws people for its traditional celebration of the Saint Ignacio de Loyola, founder of the 

Jesuits. 

 

Water System and Field Design 

The ojo de agua of San Ignacio flows out of a small tributary to the arroyo, 

approximately three kilometers upstream and around the bend of the mesa from the town. 

A crumbling concrete spring box marks the point of emergence, from which the water 

trickles down through the green yerba manso beneath a tall grove of date palms until it 

reaches a long pond, full of cattails and reeds. A concrete canal leads from this pond, near 

the confluence of the tributary with the main arroyo San Ignacio, crosses the width of the 

arroyo, about eighty-three meters, and follows the curve of the hill along the south arroyo 

bank opposite from the confluence of the tributary. Several huertas lie upstream of the 

confluence along the San Ignacio arroyo, belonging to members of the Chula Vista or La 

Concha communities. These huertas have individual wells and surveys of several are 

included as separate ranches. Below the confluence, the long, sweet water lake begins, 

and stretches for a few kilometers downstream. Palm trees, cattails and cane line water 

along its length. The road from the highway to San Ignacio crosses this lake on a long 

bridge near the point where another canal diverges to water the huertas on the opposite 

sweeping floodplain of the arroyo. Several springs flow from the bedrock beneath the 

reservoir and keep it filled year-round. The uppermost canal from the ojo de agua, called 

Acequia de la Misión parallels the road, though it keeps to the hill to maintain its height, 

and flows through the town above the level of the plaza and mission. The canal 

eventually flows into the Pila de la Mision, a circular holding pond of stone and lime 

mortar, built with the canals and the church by the Jesuit missionaries. From the pila, 

water flows to three old huertas near the center of town (SIH02, SIH03 & SIH04). A 
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second acequia, called La Leona flows from the reservoir on the south side of the arroyo, 

diverging lower and paralleling the first canal along the hill. These canals used to irrigate 

several hectares of huertas along the valley that have now filled with wild date palms; 

one or the other still passes through three active huertas on the south side of the arroyo 

(SIH07, SIH16 and SIH17). The lower canal, La Leona crosses the road from the hill to 

flow behind the church, which faces and plaza and the ridge, and three users regularly 

irrigate huertas from this canal on the far northwestern edge of the town (SIH01, SIH06, 

and SIH08). Two canals flow from the north side of the reservoir, one of them called La 

Presa or Acequia de Las Paredones. They water the crops of the huertas within and along 

the wide river valley opposite the arroyo from the town of San Ignacio. The valley 

sweeps into a broad eye, and over the decades, the arroyo chooses different paths, 

flooding some huertas, leaving others only barren sand, and at times, filling completely, 

mesa to mesa. Date palms and fan palms grow in swaths along the more fertile sandy 

ground. The huertas within the wide valley eye are grouped into several smaller 

communities, but included in the same irrigation systems (SIH09-SIH15; SIH18-SIH22). 

Water from these springs flows through five canals as best as could be determined, to 

twenty-two gardens along and within the Arroyo San Ignacio. 

 Water management of the acequias is the responsibility of the water users. 

Twenty-one of twenty-two farmers utilized water from the acequias in their huertas as 

well as several people with gardens within the town. Each acequia technically has a head, 

or water director, and he negotiates with other users the upkeep and distribution of water. 

So few farmers utilize the acequias that these groups are informal and the division of 

labor and management fluctuates based on need. Many farmers said that the ditches 

needed more maintenance and cleaning. Water levels had not decreased over time, only 

the condition of the canals. Other farmers said that the water level had decreased because 

in the past, there were many more huertas using the water, associating of the number of 

huertas with quantity of water. State agents visited San Ignacio a few years previous to 

organize ditch-maintenance teams; they provided people with shovels and directed them 

in teams. The teams worked to clean the ditches, though afterward had not reassembled. 
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Farming Techniques and Practices 

The scattered gardens of San Ignacio, hidden along the edge of the mesa beneath 

thick shade of date palms, behind walled garden fences, spread across islands in the broad 

arroyo, elude a single description. Within the center of town, along the edges of both 

mesas, and out in the island, farmers tend gardens of mixed perennials and annuals, 

including black figs, mission grapes, guavas, pomegranates, mangos, bananas, sapotes, 

oranges, sweet limes, pummelos, mulberries, and sugarcane, some managed closely, 

other left to grow wild and tangled and only watered infrequently with the canals. One 

commercial orange grove with four hundred orange trees, planted forty years ago still 

produces on the northwestern edge of town at the base of a basalt mesa. Within the 

orange grove, olives, figs, grapes and pomegranates diversify the orchard. One farmer 

had planted a new orchard of white figs. Fourteen of twenty-two farmers within the 

mission acequia system have small vineyards of mission grapes (20-600 vines) to 

produce wine, surrounded by other fruit trees and patches of annual crops. 

 Field structure varied, though it depended on the position of the field in the 

arroyo, aspect, nature of perennial vegetation pre-established (date palms, fan palms), 

position in relation to the acequia, and soil type. Soils varied greatly; some had high clay 

content from the volcanic mesas, some sand or gravel of the arroyo. A few gardens had 

problems with soil salination, which one farmer said was caused by date palms—though 

this could have been an effect of reduced irrigating, and because date palms tolerate salt 

better than other crops. In most huertas, fruit and annuals grew in mosaics. Grapes often 

grew unsupported in long rows; though one farmer, utilizing a technique more common 

in the past, trained his vines over trellises where the leaves provided shade, and the 

hanging fruit could be easily harvested. 

 Many of the gardens have disappeared as the wild palm forest spread and the 

elder farmers passed away. Floods take out the canals and the fertile soil; they topple 

palm trees and pile debris high through the trees and gardens. Old fruit trees left out of 

the path of the water and active huertas die slowly. Two commercial orange groves, one 
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planted in town above the canal, the second on the sandy central island, lie abandoned; in 

both cases, the owners are older residents of the town. A similar fate has almost taken 

away entirely an olive grove that used to grow on the sand island. Early photos show the 

valley open and full of farms; now the farmers in general are older than sixty and not as 

able to do the hard labor of keeping the long canals clean and the gardens cleared. 

 Varieties. San Ignacio farmers grew primarily mission fruit crops including black 

mission fig, mission grapes, guavas, a few olives, avocados, manzano bananas, peaches, 

pomegranates, prickly pear cactus, dates, and a few older citrus and many newer 

introductions such as red, black and white mulberries, mangos, papayas, pears, apples, 

cherries, navel and Valencia oranges, white figs, and medjool dates. Newer grape 

varieties introduced included tronadora, lagrima de Maria, Ensenada, blanca, negra, 

rosa sin semilla, diareti, and moscatel. Mangos grown were manzano, criollo and 

Manila. Newer introductions come from agricultural centers to the north (Vizcaíno, 

Ensenada, United States) and the south (Cuidad Constitución, La Paz) on the peninsula. 

They distinguished between two types of pomegranates, a red “todo el año” variety and 

one they said produced once a year, the same clear-seeded variety found in San Borja and 

Santa Gertrudis. The red pomegranate produces larger fruit with dark red, crisp, fleshy 

seeds. One farmer said that this variety was a result of degeneration of a single, original 

mission introduction, noting that many plants were not truly one or the other variety. One 

farmer had introduced a variety from the United States that produced large, dark red fruit. 

Farmers distinguished at least three types of guavas, including white, yellow, and rose 

fleshed guavas of several sizes and shapes, which are also likely the result of 

hybridization and seedlings. 

 Propagation. Farmer reproduce fruit crops by seed (mangos, dates, oranges), 

cuttings (grapes, olives), offshoots or seedlings (pomegranates, guavas) and a method 

called acodo where a section of the branch is bent to the ground or a bucket of soil and 

kept moist until roots start, then parted and planted (citrus, figs, olives, guavas). One 

farmer explained that they reproduced historic orange trees by seed and that is why they 

have a lot of seeds; new varieties come grafted and do not produce as many seeds. 
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Another farmer described his most successful technique for propagating grape cuttings: 

after pruning, he plants the cuttings in a hole filled with compose where he leaves them 

for a year, keeping the soil moist, until the cuttings have roots and can be transplanted to 

the vineyard. 

 Pruning. Most farmers interviewed described a similar process for pruning: in 

February, they pruned all year-old branches on the grapevines back to two buds to 

concentrate the growth. One farmer described a technique for strengthening the vines by 

trimming them back to soil level one year after they are planted. The second year, trim 

vines that sprout from the root back to one strong vine. Farmers did not prune other fruit 

trees except to remove dead branches. 

 Harvest. Fruit matured throughout the year: According to the farmers, mangos 

begin maturing in June, grapes in July, August and September, pomegranates, sapote, and 

guavas in September, dates in October and November, citrus from October to April. 

 Annually cultivated crops. Farmers planted corn, green beans, favas, peas, squash, 

radishes, carrots, onions, garlic, cilantro, chiles, tomatoes, melons and sweet potatoes. 

Farmers buy or trade seed amongst themselves or purchase the seed in the nearby towns 

and agricultural production centers. They usually plant annual crops between October to 

December and harvest in the spring. 

 Fertilization. Most farmers interviewed used only organic methods of fertilization 

and pest control. Plant cuttings, leaves and animal manure were the most common natural 

fertilizers. We did notice a few plastic containers hanging in the olive trees, and when 

questioned, farmers said that some were traps hung by state agricultural agents to identify 

insects related to plagues and others contained malathyon mixes to kill the insects. Many 

farmers mentioned a particular black butterfly (small insect) that attacked the grape vines 

a few years previous and had exacted such damage that most of the grapes had died. 

Farmers also mentioned cochineal on the nopal, and the damage caused to the grape 

harvest by bees, wasps, raccoons and coyotes. One farmer explained that the date palms 

used to have a plague, but the fire that swept through had burned the trunks and 
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decreased the plague. Another uses a foliar spray of soap and garlic to combat plagues on 

the leaves of his annual crops and fruit trees.  

 Extreme Events. Farmers listed two primary catastrophic events affecting the 

regional agriculture: fires and flooding. The increase in woody vegetation of the date 

palms over two centuries has increased fire frequency in the arroyo. Few people harvest 

the dates from these palms or clean the lower dead leaves, exacerbating fire potential. In 

the spring, when winds blow down-canyon, accidental and intentional fires escape and 

sweep through the date groves. The fires destroy structures and huertas and kill animals 

caught in the path. Exotic African grasses add to the fire problems; these grasses 

proliferate with the moisture from the canals and with the dry, fibrous palms, carry hot 

fires through the arroyo and huertas. The state agricultural agency SAGARPA has 

funding for people to clean the palmeras, though few of the many thousands of palms 

receive trimming each year. 

 Floods have damaged the arroyo huertas and irrigation canals since the time of the 

missionaries. In local memory, the flood of 1911, 1959 and 2009. The hurricane rain 

doesn’t often fall within the town, though the immense watershed funnels the water down 

the arroyo, flooding from one mesa to the other several meters deep in the center of the 

flow. The hundred-year flood early in the century called the Gran Creciente killed people 

in their homes and swept away houses. The last hurricane, Jimena rolled up pieces of the 

concrete sidewalk, broke the dam, flooded the lower houses and hotels, and piled debris 

high against the palms. The floods damage fields, topple palms, kill animals, and take the 

farmers years to repair the damage and clean the fields. 

 Livestock. A few of the San Ignacio farmers kept cattle, goats, sheep, or chickens 

in cages within the huertas to supplement household food and income and provide 

manure. They feed these animals with alfalfa grown in the huerta or other plant cuttings. 

Other occaisionally used livestock to control weeds within the huerta. 
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Land Tenure 

Lands within the town of San Ignacio and the surrounding communities included 

under the same acequia system have a private title, many of which were given to families 

when the mission was secularized in 1833 and in the following decades of land 

partitioning. All of the gardens surveyed are private lands. The ejido has privatized 

several sections of their lands, enabling the growth of San Ignacio and the small town 

Chula Vista. Many of the farmers interviewed own and work their own huertas. Full-time 

employees and resident owners manage two gardens, and three have caretakers and 

absentee owners. One owner said that the land of the huerta was in conflict between the 

family and the ejido, and this prevented her from obtaining agricultural financial and 

technical support through SAGARPA. 

 

Mission Economy 

The economy of San Ignacio moves through the small-scale sale of agricultural 

products, small business including restaurants, hotels, markets, the tortilleria, taco stands, 

guide services, and markets. Most of the businesses in the commercial sector have one to 

several employees. The schools, medical clinic, police force, and municipal government 

also employ people in the town. Farmers sell oranges and dates to local to regional 

commercial markets, and guavas, mangos, citrus, vegetables, wine and dulces locally. 

The ranches around the mission sell livestock and cheese. In general, the economy is 

small, and relies in part on the flux of tourists that come through during the winter and 

spring seasons. 

 

Tourism 

The trans-peninsular highway brings all peninsular traffic past the town and 

facilitates tourism. The mission brings tourists following the famous Route of the 

Missions throughout the year, and during the summer festival in honor of the Saint 

Ignacio. San Ignacio lies at the juncture of the road to the Laguna San Ignacio, a 

RAMSAR wetlands reserve and part of the Vizcaíno Biosphere Reserve and World 
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Heritage Site where hundreds of grey whales come to nest, along with other marine 

species. Whale watching tourists visit from January to April to see the whales. They also 

stay in San Ignacio as a base to see the famous cave paintings at Sierra de San Francisco; 

permission has to be acquired through the local museum. One bed-and-breakfast owner 

said that tourism had diminished since the escalation of drug violence on the mainland, 

though this had primarily affected tourism from the US. She estimated the nationalities of 

the tourists to be 50 percent from the United States, 20 percent Mexican, 20 percent 

other, and 10 percent Canadian. Few foreign people have moved to the town because San 

Ignacio, far from either coast and the airport does not provide the attractions that draw 

people to other peninsular towns. 

  

Protected Area Status 

 San Ignacio is part of the Vizcaíno Biosphere Reserve. Only one farmer surveyed 

within the town and two ranchers near the town knew of this designation. They listed 

restrictions as hunting, firewood collecting and burning, all of which required special 

permission. A regional officer controls the area. One farmer said that the restrictions on 

burning increased fires within the arroyo because farmers were not keeping their gardens 

as free of dead material. 

 

Cultural Practices and Perspectives 

Elderly residents remember the agriculture of San Ignacio as a paradise of huertas 

with grapes, olives, guavas, pomegranates, birds and butterflies. In the early part of the 

century, farmers transported their harvests and products—fruit, vegetables, cheese and 

wine—overland to the mining town of Santa Rosalía by burros and mules. Some products 

such as fresh and dried figs, grapes and dates were shipped across the gulf and sold as far 

away as Mexico City. As recently as 1970, before the trans-peninsular highway, the 

entrance of the town was full of grape vineyards. Products used to come by boat from the 

mainland; people of San Ignacio two or three national newspapers that “smelled of the 
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sea.” One resident said that the end of the agriculture came with the highway, when many 

of the young men left to work in the more lucrative fishing industries of the Pacific coast. 

 Dates. San Ignacio is perhaps most famous for its dates; the dates grow 

throughout the arroyo, divided into different palmeras, mostly owned by members of the 

community. In the past, farmers packed dates into rawhide zurrones to eat, sell, or use as 

livestock feed. They also used to store and transport them in crates made of cane or cloth 

sacks. In the past, the date harvesters, called piscadores climbed the palms barefoot and 

without a rope for protection; they used to leap from palm to palm up in the air, though 

many famous piscadores died this way. The dates, as seedling varieties, come in all 

shapes, sizes and qualities. Harvesters usually work in pairs: one man climbs the palm 

using cramp-ons and a rope and harness with which he secures himself to the palm. He 

carries a machete on his belt. Another man stands on the ground or in the bed of a truck, 

on a large tarp and holds the end of the long rope that is attached to the piscador in the 

palm. The piscador parts the racemes full of dates from the palm with a whack of his 

machete, and then lets the raceme slide down the rope to the man on the tarp, who tries to 

catch the raceme and keep the dates from being damaged. Two piscadores work locally, 

employed by a small date industry and by individual farmers and palmera owners. 

 The dates, still on their racemes, are spread out in the sun on long, woven mats 

called petates, spread on long tables called soleaderas. At this stage, farmers related 

several techniques for curing the dates: some pick the dates of the stems immediately, a 

process called disgraining. They cover the dates at night to protect them from cold 

temperatures, and then expose them again to the sun in the day. They repeat this process 

for four days, picking through the dates to discard the damaged, small, or wrinkled fruits. 

Then they gather the dates into plastic sacks to concentrate the heat and begin the 

“honeying” process and long enough to mold, if spores exist on the fruit. Then they select 

again for the best dates and package these in plastic bags of one kilo, separated by size of 

the date. The process of harvest to packaging takes about one week. 

 Another farmer keeps the dates on the racemes during the curing process, and 

keeps the racemes of each tree separate to facilitate the selection process by shape and 
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size, at the end. He lets the racemes dry in the sun for two days. Then he waits until 

midday when the dates have gathered heat, and piles the racemes together to maintain the 

temperature. He covers them with loose fan palm leaves to let the moisture escape, and 

leaves the dates for two more days. He picks the dates off the stem and sorts out the 

damaged fruit. He keeps the loose dates spread out in the sun for one or two more days 

until they carmelize and soften, though he is careful not to let the sun burn the dates. 

Then he bags them to sell. He learned these techniques from an elderly woman in town 

who used to have her own business with the dates. This same farmer also has medjool 

dates, though he says these mature at different times on the same raceme and have to be 

harvested individually.  

 Women of San Ignacio make date bread, date emanadas and date pie to sell to 

other residents and to tourists. To make a date pie, one woman of ninety-seven told me, 

she first makes a crumble-crust. Then she cuts the dates small, mixes them with a creamy 

cheese, then bakes the mixture in the crust for  twenty minutes. Another resident said that 

his grandmother used to make a dulce of dates, cooking them and pressing the dates 

through a screen to remove the seeds. Another family made date marmelade called 

colache, with orange peel, anis, cinnamon and dates. They cooked the dates in a brass pot 

so they didn’t stick, and stirred in the ingredients. They waited until the mixture and 

thickened, then cooled and wrapped pieces of the candy in corn husks. Some also made a 

liquor of fermented dates. Several residents said that the ancient people lived as long as 

they did and were as healthy as they were because of the dates; they are especially good 

for old people and children, they said. We spoke with several people over 90 and one 

over 100 years old, so perhaps this has credibility. 

 Dulces. Several people spoken to also made dulces and preserves out of fig, 

guava, mango, mulberry, lemons, limes, bitter orange, squash and watermelon rind. To 

prepare the bitter oranges for dulce, they skin off the orange part of the peel because it is 

too bitter, and use just the inner, spongy white matter; they also do this with the peels of 

grapefruit and pummelo. Then they dry the peel and later soak it in cold water, or boil it 

in several changes of water to remove the bitterness before boiling it in sugar. In some 
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cases, women use cooking lime to prepare the citrus rinds. Guava preserves were made 

by boiling the guavas lightly, then pressing them through a screen to remove the seeds. 

They they mixed in almost equal parts of sugar to fruit, and boiled the mix in a copper 

pot over a slow, outdoor fire, stirring it constatly with a long stick for three hours. The 

longer the mixture cooks, the thicker the preserve will be, though if it burns, it will be 

bitter. One maker of guave dulce said the fire, during the entire process should be not so 

big, and not so little “No muy, muy, ni tan, tan.” To make squash preserves, they cut 

sqaush into pieces and soak it in cooking lime (cal) for 1-1.5 hours. Then they wash off 

the lime and add a sugar syrup and pieces of bitter orange peel. When the mixture starts 

to thicken, they reduce the fire so that it doesn’t stick to the pan. They check the dulce 

with a spatula; when it doesn’t drip from the spatula but freezes in the air, it is the time to 

reduce the fire. They put it into plastic containers to sell by the kilo.  

 Sugarcane. One resident described the process of making the hard, dark sugar 

called panocha and piloncillo from the sugarcane. They harvested cane in April, and in 

the past, used horses to turn large grinders to juice the cane. Many still use mules, though 

some use four-wheelers to turn the same grinders or convereted the mills to electric. In 

the past, San Ignacio produced high quantities of sugar cane and had several mills, 

though it is only the people of the peripheral ranches who produce cane now. They cut 

the cane, strip off the leaves, and then feed it through the grinder, which has three iron 

rollers. Two rollers take in the cane, and a third feeds out the chaff or stalks and directs 

the juice into a bucket or pot. They cook the cane juice in large copper pots, about one 

meter in diameter, set over a fire, keeping the heat low so that the foam rises to the top 

where they can skim it off the syrup. They feed the fire with cholla skeletons and cook 

the juice for five to six hours, first slow and then increasing the temperature to boil the 

sugar. They cook the mixture until the liquid evaporates and then cool the thickened 

sugar for one or two hours. Before the mixture has hardened, they scoop it into wooden 

molds, usually made of mesquite with a series of circular indentations carved into the 

wood. These molds are soaked first so that the sugar does not stick. This hardened sugar 
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is called panocha, and is sold by the kilo. They make another product called piloncillo, a 

softer, sugar spread taken out at an earlier point in the cooking process to keep it soft. 

 Wine. Wine also has a community symbolism: several people of the town and one 

small nearby community called San Zacharias make wine. One elderly gentlemen 

explained the process: he grinds the grapes and ferments them for twelve days in a barrel. 

Then he siphons the juice into glass carboys for twenty days. He transfers this liquid to 

another glass container to seal and store until December (four months). Another 

described the process his grandparents had used, crushing the gpraes with their feet and 

squeezing the juice out with their hands. In San Zacharías, an elderly man has a grinder 

of two handmade stone cylinders that he used to crush the grapes. Each cylinder had a 

hole lengthwise through the middle for a shaft which attached to a handle. The handle 

could be turned to grind the grapes between the stones. They fermented the juice in a 

rawhide tina for nine to ten days. The rawhide was nailed and tied to a wooden frame, 

with the liquid in its sagging middle like a suspended bowl. After the first fermentation, 

he pressed out the juice and transferred it to wooden barrels. He also used a stone pila to 

ferment the grapes, with a spout at the bottom and an area excavated into the dirt below 

to fit a barrel. He called the old grape vines a living history, though in the past years he 

had grown to old to make wine, he said.  

 Olives. A few residents harvested olives; the process for these is similar 

throughout the peninsula, they make slices in the olive and soak them in water, changing 

the water evey day for a week. Then they mix the olives with salt, garlic and oregano. 

Some people cure the olives in the sun so that the heat makes them “boil.” The small 

olives are more flavorful than the larger olives (referring to the two different mission 

varieties), though they take more time to harvest and prepare. 

 Other Traditional Recipes. One old woman, over age 90 described that in the past, 

they used to grow their own corn to grind in metates, and boil it with cooking lime to 

preapre nixtamal to make tortillas. They grew, harvest and ground wheat and mixed it 

with lard and salt to make wheat tortillas. She said that the families grew many varieties 

of beans, pinto, colorado, garrapata, and a yellow, round bean called mayito. 
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Historical Inventories 

In 1730, the testimonies of Father Fernando Consag affirm that grapes and date 

palms had both been introduced to the mission of San Ignacio (Lazcano and Pericic 

2001). In 1771, Franciscan Fr. Miguel de la Campa y Cos recorded 136 families with 558 

souls. In this inventory, Father Palóu made a note that the missionary (Campa y Cos) 

would have to give the families permission to go out to the hills in search of food because 

locusts had put an end to the fields of corn. He described the mission as occupying a 

pleasant site above a broad valley, with water from the arroyo diverted to a large, 

masonry reservoir above the mission. The mission had sufficient arable land for farming, 

though a flood in 1770 destroyed the dam and carried away much of the soil. Palóu noted 

vineyards, olives, pomegranates, fig trees, and a cotton field. The locusts caused 

extensive damage to the vineyards and orchards, though an update received later noted 

that the trees were beginning to grow again. The mission had an adobe church at the time, 

roofed with tule, though construction of a new, stone church had begun, that when 

finished, would be “the best building in California” (Palóu in Engelhardt 1908). 

 The de Mora inventory (1774) reads: Mision San Ignacio. Farmland. This mission 

has five fanegas of wheat planted in good soil and seven in sandy soils and enough water 

for their irrigation. In good years, the land of the five fanegas yields harvests of one 

hundred to one, the others seven and thirty to one. In the same land, after harvesting the 

wheat, three fanegas of corn are planted that only yield one hundred to one when 

conditions are good. It is to be advised though, that the water flows in an arroyo so deep 

that it needs two dams of eight varas in height to divert the water (into the canals), and 

these are exposed to the force of the floods and rare is the year that they are preserved. 

Three principal arroyos, without counting the smaller drainages join into this arroyo of 

San Ignacio, the Santa Marta, Las Virgenes and Santa Cruz, and the shortest of these is 

ten leagues in length and with the dams, they carry away all of the plantings of corn. It is 

of warning that if a flood comes like those to which they are accustomed, with the few 

people, we can only lift the first dam that serves to irrigate the five fanegas of plantings 
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mentioned, which cuts two meters, though the second dam cannot be lifted in one year 

because the arroyo is very wide. 

 There were in this mission according to the Hijar, more than 1,000 large fig trees 

and infinite pomegranates, however the fury of the floods left only 300 [figs?] and a few 

pomegranates. The mission has an olive grove of seventy olives, three vineyards that 

regularly produce thirty arrobas of wine, and a garden surrounded by lemons and 

pomegranates that nourishes with all manner of vegetables, and one cotton field that 

yielded this year twenty five arrobas of cotton (AGN: IC, Vol. 166, Exp1, 67v). 

 This year we have only harvested seventy forty (?) fanegas of barley, and the 

planting of corn (that is three fanegas) gives us little hope because a plague of piogillo 

(small insects) came and everything died, having cost us to put in the middle placement 

and which it is the third planting around the plantings that use the water. They are planted 

as usual many watermelons and melons and they produce exquisitely as in the best land 

of our Spain --Fr. Joseph Garcia Villaloro; Fr. Juan Chrisostomo Gomez (AGN: IC, Vol. 

166, Exp1, 68r). 

 In 1778, Fray Jose Santolaria wrote that for many years he had to send his 

neophytes to the coast and to the mountains to gather food because of the locust plagues. 

At the mission, they cultivated wheat, corn, barley, beans, figs, dates, pomegranates, 

grapes, and vegetables. They harvested dates in December; the dark fruit were the best. 

One male date palm was sufficient to pollinate fifteen to twenty female palms, which 

bear fruit. 

 In 1824, Fray Francisco Troncoso described San Ignacio as scarce in population, 

with fewer than ten “sons.” The mission soil was fertile and would offer productive 

harvests. Irrigation water came from a small arroyo with dams and holding ponds in 

quantities more than sufficient to irrigate all of the areas in cultivation. The mission had 

lovely vineyards, and produced the best wine in all of the Californias, similar to the 

“clarón, clarete y moscatel” that come from Spain. The mission also had a large olive 

grove, dates like the ones in Berberia, figs, and pomegranates. He wrote that the mission 
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could support 2,000 souls, and that the temple, with its offices was the only one to see in 

California (Trejo 2002).  

 The 1836 inventory conducted by the colonel and chief political officer Miguel 

Martínez lists that in 1825, one year after the previous inventory, San Ignacio had 200 

inhabitants. The indigenous peoples were released from under armed vigilance and the 

land officially distributed among them and a few neighbors that were living in the region. 

The arable land was described as extensive and the water sufficient to water most of the 

fields, although some of the farmland lay above the level of the canals. He recommends 

spending the funds to elevate the water to irrigate the higher ground. The mission has 

many date palms, figs, and vineyards (Trejo 2002).  

 In 1853, military commander Francisco del Castillo Negrete listed seven families 

living in the valley, each distant from the other, with a section of farmland. They 

cultivated dates, peaches, pomegranates, grapes, asparagus, legumes, wheat and barley. 

The water flowed in abundance, and dams whose construction was begun by the Jesuits 

helped to control the floods. Residents made aguardiente of grape juice and dates, and a 

“good red wine.” 
  

Discussion 

San Ignacio is a thriving mission town with a distinct cultural pride and many 

traditional practices and perennial crop varieties. The diversity of crops correlates well 

with the area in cultivation; the mission shows high diversity (thirty-seven crop species) 

and high mission diversity (nineteen crops species) for its twenty-two gardens. The 

acequia system is intact and runs water, and the quantity of water has not decreased in 

recent memory. The population of the town is aging, though the gardens have a wide 

distribution of farmers, both younger and older generations. The town supports itself 

through tourism—not many of the farmers sell for profits, and this might diminish the 

agricultural lands in the future. However, most of the gardens lie in the flood plain and 

were swept three meters in water during the last hurricane. The town serves as a 

retirement community, drawing back people who remember the gardens during their 

youth and have returned to cultivate their family lands. These people retain traditional 
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knowledges associated with the crops. High land prices do exclude many younger 

farmers, though this town has not seen the same tourism boom as others closer to the 

coasts. This mission has strong potential of retaining its heritage crops and the traditional 

practices associated with them. 
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Nuestra Señora de Guadalupe de Huasinapí (1720-1795) 

(WGS 84): N26 55.153 W112 24.353 

Day of the Saint: December 12 

 

Methods 

I visited this mission on 16 April 2011. I conducted personal and group interviews 

with two adult family members (1m, 1f). I marked two springs, the dam across the 

arroyo, and four pilas with GPS points. I surveyed three huertas for crop species and 

abundance and delineated them with GPS points, with an area in cultivation of 0.5 

hectares. One huerta belongs to the family living at the dam above the mission, and one 

to the owner of the original mission site. I recorded eleven Mission-era species and 

fourteen total perennial crop species belonging to nine plant families. 

 

Mission 

The mission of Nuestra Señora de Guadalupe de Huasinapí, founded by the 

Jesuit father Everardo Helen in 1720 lies northwest of Mulegé and southwest of Santa 

Rosalía, about fifty kilometers down a dirt road from the trans-peninsular Highway 1, and 

thirty-three kilometers from the small town of San Jose de Magdalena. The road requires 

four-wheel drive in places; it follows a wide sandy arroyo upstream, then diverges up a 

side canyon and winds up and over a steep set of ridges. The mountains are an extension 

of the Sierra La Giganta range of pink-grey volcanic cliffs, banded with other minerals. 

They rise in vertical walls and thinner, exposed peaks with the skirts thinly vegetated 

with palo verde and catclaw trees, spiny scrubs and pitahaya dulce, cholla and senita 

cactus. Blue palo verde, mesquite, ironwood, and other xero-riparian trees line the 

arroyos. The arroyo drains eventually into the Gulf of Mexico. The elevation at the 

mission is 700 meters. Annual temperatures range from the extremes of -5.5ºC to 46ºC 

with an average annual mean of 21.1ºC (CONAGUA 1954-2009). Annual precipitation is 

239 mm. 
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 The mission was founded in the middle of the mountains, along a valley where 

the canyon opens into a valley of rocky, volcanic ground and sandy washes. All that 

remains of the mission is the ghost of its previous era, ruins of stone foundations on the 

hill where it once stood, blocks of the red volcanic stone and several long stone walls that 

line the canyons, form corrals and stretch across the hillsides, partially fallen and hidden 

by the cholla, catclaw and limberbush of the flats. A stone pila or water holding pond 

crumbles beneath a cardón cactus, where white lime once held the blocks of stone in 

thick, low walls on the side of the hill, above ancient fields. A narrow canal once carried 

water from one of the springs along the rocky slope to the pila; the sides of the canal are 

lines of stone, and the bottom made of cupped, hardened white lime, set like cement. A 

stone dam in another tributary held water from the second spring. These two canyon 

springs fed water down to narrow fields of grain, now completely covered by desert 

scrub. The mission had a small spring at the base of the hill that irrigated a small garden 

of trees below the mission. 

 A single family lives in the area, a husband and wife and three young children, 

closer to the dam on the north side of the arroyo. The husband’s family has lived on the 

ranch for several generations, and the family of the wife lives in the nearest town of San 

Jose de Magdalena, where the children go to school and where the household goods are 

supplied. They live in several structures, block and palapa, with the ruins of the original 

adobe house of the grandparents covered with a thatch roof to protect them from further 

erosion. Solar panels supply the electricity. Water is gravity fed from the spring above in 

the canyon. The family has a battery-powered radio, like most ranch families in the area, 

to keep in contact and for the sake of emergencies. They also have a small television. 

They keep a tiny vegetable garden just upstream of the house, now planted with corn, and 

in the narrow, stone canyon a few old fruit trees still survive. They keep a few chickens 

in a cage, and almost a hundred goats, gathered in a corral. The lack of rain forced them 

to bring in hay to feed the animals, or have them die of starvation. The goats produced a 

little milk, just enough for the coffee, they said, but not enough for cheese. They own a 

truck for hauling animals, and live off the products of their ranch. 
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Water System and Field Design 

A spring in a canyon above the mission gathers behind a stone dam, made by the 

missionaries in the 18th century. The canyon behind the dam has filled almost entirely 

with alluvium from the floods, and the water collects only in small, high pools and 

cascades in a thin stream down the dam to other pools below. A few old citrus grow in 

the bank of soil above the dam, including orange trees, sweet lime and lime-orange, 

though several of these trees have died from lack of attention. Below the dam, lining the 

narrow waterway, a few lemon trees, guavas and an olive tree still thrive alone, and lower 

a few date palms. Around the house, two young date palms and a young pomegranate 

bush have been planted. The family has a black plastic poly pipe of one-inch that takes 

the spring water down to the house, and the same pipe helps to fill a watering trough for 

livestock farther downstream. In another tributary that joins the canyon below the house, 

a smaller spring emerges from the soft grey volcanic rock of the hillside. In this side 

canyon several old fruit trees once grew, but now only a few tall native palms in a green 

patch on the hill slope mark the site of the water. A black poly pipe takes this spring 

water about 740 meters to a pila, from which a three-inch poly pipe carries the water to a 

small fenced huerta and beyond to a cattle tank and large pila which can also be used for 

gravity irrigation. The huerta, a few hundred meters downstream of the house on the 

northeast side, has a small sprinkler system with risers to water the alfalfa and sorghum 

cultivated for the livestock. This used to be the site of the ranch house, though the small 

structures have long been abandoned. 

 The springs at the base of the hill below the mission emerge in three places from 

the bedrock, where hollows carved into the stone allow the water to gather and flow out 

through narrow canals. The first spring, with only a trickle of flow, has a short canal and 

small pile, one meter by one meter, like a keyhole. Water from this small pila is used to 

irrigate most of the trees in the huerta with ditches and black poly pipe. The second 

spring doesn’t flow at all, and the third gathers in a larger pila, made with three stone 

walls against the hill, perhaps three by seven meters. Cattails fill the pila, which still has 
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water almost to the top of the pila, shaded by paraiso trees. Cattle have eaten the cattails 

at water-height, but a fence keeps them from the garden.  

 

Farming Techniques and Practices 

Only a few varieties still survive in these isolated ranches with the small springs 

and ruins of the extensive mission farming systems. The wife described the olives as 

purple, not too large and not too small. The husband said that the tree was the original 

mission variety, and the olives lasted longer than other, newer varieties of olives because 

of the oil content. One mission grape grew above the dam, climbing high in the trees, but 

they never harvested the fruit. The only active cultivation was for livestock feed; a mesh 

shade structure about three by twenty meters protected rows of young sorghum, and the 

nearby huerta with its high fences and sprinkler system grew a patch of alfalfa five by ten 

meters and more rows of grass and sorghum. They had also planted rows of nopal along 

two edges, presumably to use as cattle feed. The few orange trees, fig and mango tree at 

the edges were dying. The husband described the orange tree below the mission as the 

original variety with large, sweet fruit and many seeds. In the mission garden, the 

property owners have planted several grafted orange varieties and a pummelo hybrid, 

though some of these have died for lack of water. Two old black figs and several younger 

figs also grow in the garden, and an ancient sapote tree with branches spreading in a 10-

meter circumference. This garden has two olive trees and an old pomegranate. 

The family did not actively propagate, prune, or harvest the fruit trees, though 

they said that on occasion they picked and cured a few of the olives. Wild animals ate the 

dates and the grapes. They did fertilize the alfalfa and sorghum using goat manure. They 

harvested the sorghum and alfalfa for the cattle, and periodically grew a few annual crops 

for the family, such as tomatoes or corn in the small plot by the house.  

 

Land Tenure 

The ranch above the mission, called La Presa is private land. The head of 

household said they did not belong to any ejido. He had purchased plots of land nearby 
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that had belonged to his paternal uncle. The mission was a separate property, belonging 

to another owner who did not live there, but came to visit and water the fruit trees. 

 

Mission Economy 

The family survives from the goats and cattle of the ranch. They also have mules 

and horses, now lent out to another ranch. They sell the livestock in Santa Rosalía. They 

do not sell any of the fruit or products of the huerta. 

 

Tourism 

Few tourists come by the ranch, and those that do either pass by on the road that 

leads toward Mulegé or forks to the Pacific coast, or they stop only to see the ruins of the 

mission. The family has seen few people over the years who have come up to the dam or 

to see the ruins of stone walls on the hills. 

 

Protected Area Status 

The mission is not located within an natural protected area. 

 

Cultural Practices and Perspectives 

The head of household remembered the dances of the Virgin of Guadalupe when 

he was young. During the festival, they would dance at one ranch, or another, and it was 

the only time for young men and women to interact, as the culture was very formal and 

the women protected. The ranches used to be completely isolated, without roads to any of 

the towns, and people rode on burros to other ranches or to the towns. About thirty years 

ago, he said, they (the government) built the road to the Pacific coast, and then the road to 

San Jose de Magdalena, and then the road to Mulegé, and now another to the Pacific. 

When the roads came through, the tradition of the dancing slowly faded.  
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Historical Inventories 

The Palóu reports indicate that in 1771, thirty-nine families of 130 souls lived in 

and near the mission. This mission is in the center of the peninsula at nearly equal 

distance from both seas, and in twenty-seven degrees latitude. . . It is situated in a narrow 

valley on the side of a very high sierra so that they had to labor a great deal to plan a 

suitable church and dwelling, which are both of adobe and covered with tules. In the 

center of the cañada is an arroyo with very little water, which latter is collected by means 

of an earthen dam, in order to irrigate the land, which requires no more than a fanega of 

seed grain to plant it. On the side of the said sierra, near the mission buildings, there are 

some springs oozing water to the thickness of a thumb. It is gathered in a trough of 

masonry and serves to irrigate a little garden that grows vegetables and some fruit-trees, 

like the fig, pomegranate and a few grapevines, although the latter do not thrive at this 

mission. . . This mission, among all is the one most abounding in pastures for all kinds of 

animals because the rains there are generally plentiful; but it is not suited for temporary 

sowing, because the seasons are unfavorable and in favorable times, the rains are 

wanting” (Palóu in Engelhardt 1908). 

 The 1774 Vicente de Mora inventory: Our Lady of Guadalupe. Farmland: This 

mission has in the site where it was founded three fanegas of farmland for planting, 

however the water only flows enough to irrigate a small garden, three vineyards of 3,000 

grapevines, many pomegranates, and figs, and olives and enough for a large cotton field -

- Fray Luis Salez and Fray Josef Lanzo Larias (AGN: IC, Vol. 166, Exp1, 51r). 

 

Discussion 

The remoteness of the mission and the few mission varieties still living show that 

these isolated oases can serve as refugia for heritage fruit crops, though this mission 

functions more like two ranches than as a community with active agriculture. The one 

family still living in the region raises livestock, and the old fruit trees survive only 

because they have direct access to water. In the mission garden, a few new varieties have 

been introduced, though the old ones, besides the black mission fig have not been 
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propagated. The one old sweet orange tree, one sapote, one pomegranate, and three olives 

are few and will most likely die of old age within the next one to five decades. If not 

actively reproduced, these genetics will be lost. The head of household thought that the 

water had diminished over the years, though this is questionable—the water fluxes 

depending on the climatic fluctuations. Descriptions of the spring below the mission 

yielding a stream of water “the thickness of a thumb” could well describe the spring 

today. The missionaries made much more of the water that existed, plowing fields where 

today only scrub and cactus grow. Though this was not a large mission, one grape vine 

exists where before, three vineyards of three thousand grape vines, many pomegranates 

and figs and olives all mean a significant decrease in the agriculture. 
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Santa Rosalía de Mulegé (1705-1828) 

(WGS 84): N26 53.118 W111 59.159 

Day of the Saint: September 4 

 

Methods 

I visited this mission from 7 November to 19 November 2010. I conducted twenty 

personal and group interviews with twenty-one individuals, thirteen males, eight females, 

ages (3m, 2f) 31-40; (2m, 1f) 41-50; (6m, 4f) 51-60; (1m, 1f) 61-70; and (1m) 81-90. One 

spring was marked with GPS coordinates. I surveyed eight huertas within the old mission 

acequia system with an area in cultivation of 6.64 hectares, as well as two solares, and 

twenty-four ranch gardens upstream of the mission. Only a few gardens remained within 

the old irrigation system, and all of these were maintained by city water—no sections of 

the old canals still remain in operation. I recorded seventeen mission species and thirty-

six total perennial crop species belonging to sixteen plant families and made photo 

identifications and descriptions of a white pummelo, pink pummelo, and sapodilla (#R17, 

#R18 and #R19). 

 

Mission 

The mission of Santa Rosalía de Mulegé, originally discovered by Padre Piccolo 

in 1703 and founded by the Jesuit Father Juan Manuel de Basaldúa in 1705, lies near the 

mouth of the Río Mulegé, near the mouth of Bahia Concepción. Indigenous names for the 

mission site included Kamalaja, Kamangalaja, Caamaña Galeja, Camalaja, Malaja, 

Maleja, meaning “Barranca grande de boca blanca,” or “Tall cliffs with a white mouth.” 

Another translation reads, “Rio entre rocas,” or river between rocks. The mission lies in 

the Mulegé watershed, which begins at the headwaters of the Rio Mulegé and drains into 

the Gulf of California. The river flows into the gulf about sixty kilometers to the south of 

the mining town of Santa Rosalía, and 130 kilometers north of Loreto on the same coast. 

Low volcanic hills rise on either side of the wide wash that comes out of the steep 

mountainous mid-peninsula backbone, and suddenly narrow into a tight arroyo right at 
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the mission town before opening again into the long channel of coastal lagoon. The water 

extends about a kilometer inland from the river mouth, where spring water mixes with 

salty tide in the channel. The mission has an average elevation of just above sea level and 

temperatures of -1.5ºC to 45ºC with an average annual mean of 22.2ºC (CONAGUA 

1922-2009). The rains usually fall during the months of August, September and 

November, with an annual precipitation of 97 mm. Located in the narrowest part of the 

arroyo channel, floods over the centuries have completely covered the town, taken out the 

farming fields and destroyed the original mission buildings. The highway crosses the 

canyon on a tall bridge, just above the spring, and date palms line the blue, still water 

held above the dam. The mission stands above the town on the south side of the arroyo, a 

large stone construction with a few fruit trees, and behind, the old lime kiln and stone and 

concrete platform overlooking the river. 

 The town reaches from the dam south to the river mouth, though smaller outlying 

population centers have developed upstream of the dam. The town has a population of 

3,821 residents in 1,111 families (INEGI 2010). After the highway came through during 

the 1970s, the tourism industry grew, and Mulegé now has many restaurants, shops and 

hotels as well as large neighborhoods of houses rented or owned by U.S. and Canadian 

residents. Most of the tourists and foreign residents come during the winter to enjoy the 

warmer temperatures, coast, and fishing. Mulegé also has banking facilities, a gas station, 

internet and phone services, many small and medium sized supermarkets, a health clinic, 

public library, museum, and primary and secondary schools. Electricity and city water are 

provided to the majority of the homes. 

 

Water System and Field Design 

The spring emerges in the arroyo below the mission, about 3.5 kilometers 

upstream of the river mouth. A dam, spanning the canyon pushes the water upstream a 

few hundred meters. The water used to reach 1.24 kilometers upstream; sedimentation 

from the floods has diminished this distance. The dam was originally made out of earth. 

An elderly town resident describes the process of building and rebuilding the dam each 
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year: people used to use the shells of turtles to fill iron wheeled carts with soil. Mules 

pulled these carts to the site of the dam. They began to build the earth dam, working in 

from the sides until they reached the middle where the water was pouring through. Here, 

they placed a tarp or piece of cloth spanning the distance, to hold back the water while 

they quickly filled in the gap with dirt. In the years when it didn’t rain, the wall held. 

When the floods did arrive, they had to wait until the rainy season was over and build the 

wall again. Two valves on either side of the dam allowed the release of water into a canal 

on each side of the arroyo. These canals ran along the base of the hills clear to the river 

mouth. Smaller irrigation ditches led down from these long canals to water the series of 

gardens that spanned the banks. Each farmer had a certain number of hours a few days a 

week to utilize the water, based on need and determined by a board of water directors. 

In 1940-42, under the direction of governor Francisco J. Mújica, the earthen dam 

was replaced by a dam of piled stone, capped with concrete. Workers came across from 

Jalisco to build the dam; they excavated a hole and constructed the dam of large, loose 

stones. They had a series of tubes, each three inches in diameter, siphoning water from 

the inside of the dam to reduce the pressure on the wall. The dam served from 1942 to 

1980, when efforts to clean the sediments from the dam and the gates ceased. In 1971, the 

president Luis Echeverria funded a project to replace the earthen canals with concrete. 

Many of the grapes, figs, oranges, and grapefruit growing alongside the canal that had 

survived with the water filtering down through the soil began to dry after this effort to 

conserve water. The new concrete canals did not have the correct slope and ceased to 

function effectively. Shortly thereafter, corresponding to the time when the highway 

came through and many wells, including large municipal well were drilled upstream, the 

water level in the dam began to decrease. The few remaining gardens below the dam are 

now watered by hand, using city water. These gardens, MUH01-MUH08 are the only 

gardens considered lying within the study site, in the bounds of the old acequia system. 

One more garden exists in this stretch, but was not surveyed. One gardener claims that 

the city water lacks the nutrients carried by canal water, and her old fruit trees are no 

longer as healthy or productive. 
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 Above the dam, farmers use wells and drip and sprinkler systems to irrigate large 

commercial gardens. The majority of these farms were surveyed and are coded as 

MUR01-MUR24. Two solares upstream in the valley was also surveyed, MUS01 and 

MUS02. Most of the ejido and private properties have their own well and irrigation 

system. Many of the wells were originally hand dug, but when technologies improved, 

the farmers drilled deep wells to have a greater and more stable water production. In the 

past, these wells filled canals to flood-irrigate fields of alfalfa, grains, and vegetables and 

citrus orchards. In recent years, most farmers have utilized government funds 

(SAGARPA) to convert their systems to sprinkler, micro-aspersion, and drip systems that 

are purported to save water. However, the above ground sprinkler systems lose water to 

wind and evaporation, and the micro-aspersion systems used for the citrus do not provide 

adequate water so many of the trees are suffering. According to a SAGARPA technician, 

the most effective use of the water is drip systems and annual crops. Water levels in 

many of the wells have dropped over the past thirty years. Within the last seven years, the 

national water commission, CONAGUA placed meters on many of the wells and 

regulated the amount of water that can be used by each farmer and tightened the 

permitting system to limit the number of new wells. The hurricane of 2009 recharged the 

aquifer and raised these levels slightly. They estimate a total of thirty to forty wells in the 

valley, though not all of these are currently in use. 

 

Farming Techniques and Practices 

The few gardens below the dam are remnants of the original mission cultivated 

area, maintained by dedicated town residents. These have several old fruit trees and a few 

small patches of annual crops. Many are treated as large backyard gardens. Upstream of 

the dam in the wide, sandy arroyo of the Rio Mulegé, the agriculture is primarily 

commercial: the private ranches and ejido properties often have mixed fruit trees 

clustered around the houses and buildings and extensive fields of alfalfa, mixed 

vegetables or citrus orchards. A group of ejido members have formed an organic 

cooperative with 120-130 hectares certified oranic. They rotate alfalfa with the mixed 
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vegetables. Much of the land lies fallow due to flood damage, high sand content in the 

soils, and water restrictions. The agricultural agency SAGARPA technician estimated 

that the ejido once had 500 hectares in wheat in the arroyo, and now only about 300 ha 

are cultivated. Soils range from fertile loam to sand to salty. The nearest agricultural 

centers are Cuidad Constitución and Vizcaino, each takes about three hours driving time, 

and the commercial farmers make this trip at least once or twice a year for agricultural 

supplies and equipment. Farther centers are La Paz (seven hours) and Mexicali (sixteen 

hours). 

 Varieties. Historic trees include olives (large and small), grapes, dates, guavas, 

tropical plums, criollo, manzano, macho and Manila mangos, costillón and enano 

bananas and several types of citrus--the original mission sweet orange, five yellow 

pummelos and one pink pommelos reported to be over seventy-years old. One garden has 

an old sapodilla or chico sapote tree (Manilkara zapota), a tree with an oblong, sweet, 

cinnamon-flavored fruit with soft flesh, tan skin, and seeds arranged inside in the form of 

a star; this was the only finding of this species in the oasis surveys, and the garden was 

almost abandoned. Another lower garden had an ancient ayal or Mexican calabash 

(Crescentia alata), a strange, bat pollinated tree with a hard shelled-black fleshed fruit 

that emerges from the trunk of the tree and is used medicinally. Both of these trees come 

from the Mexican mainland and are remnants of the more diverse, more extensive 

gardens that once flourished below the dam. One of these gardens also yielded a rare 

annual legume called a Jack bean (Canavalia encaformus), a species found in 

archeological ruins in the U.S. Southwest, though extinct by the time the Spanish reached 

the region. This was the only oasis in which this species was found, though seeds from La 

Purísima were supplied to us. 

 Commercial citrus in the new orchards are Washington navel and Valencia, white 

and pink grapefruit, mandarines, tangerines, Japanese sour tangerine, tangelo, and limón 

real, purchased in Ciudad Constitución, a three-hour drive to the southwest on the 

peninsula and the closest agricultural center. A few farmers had brought in fruit species 

such as papayas, Kent and petacón mangos, and a jackfruit from farther cities on the 
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peninsula and on the continent. A few ejido members have medjool date palms, also 

called palma del Indio, originally imported from Indio, California. Neither avocados or 

coconut palms produce well, though coconut palms grow throughout the town. 

 Propagation. One informant said that elder farmers knew grafting techniques and 

utilized these in fruit tree reproduction. Methods most common include planting cuttings 

of grapes and olives, offshoots, and acodo, the method of bending a branch down, 

covering it with soil, and keeping it moist until it sprouted roots. One farmer said that 

with grape cuttings, each bud on the stem that is buried will sprout roots; also, all 

planting must be done with the full moon. Many of the old mango trees were planted by 

seed, though these seedlings can be different from the parent plants. Bananas reproduce 

alone, though after each plant produces its raceme of fruit, it should be cut down to allow 

the younger offshoots to grow. 

 Pruning. The few farmers who still grow grapes, and those that remember their 

parents’ vineyards, said that pruning is done in February, near the Día La Candelaria on 

the 2nd of February, and also near a full moon. They used to prune the grape vines to two 

buds; many times they trained the vines over an armada so the clusters hung down. 

Commercial citrus are pruned after harvest. 

 Harvesting. Tropical plums and mangos mature in summer. Tamarind matures in 

August and September; olives are ready for harvest in October; dates in October through 

November. Citrus begin to mature in November and last until the early spring months. 

 Fertilization. Most of the farmers that maintain the historic huertas below the dam 

do not use synthetic fertilizers or pesticides on their trees; they use organic methods or do 

not supplement the soils or fight plagues at all. Above the dam seven farmers within the 

organic group as well as most of the other commercial farmers use organic methods. This 

discourse and practice allows farmers to sell their products to niche markets in the United 

States, local tourists, and other local and regional markets. Some utilize leaves and 

manure, while many use bags of imported, pre-mixed organic fertilizer from the United 

States. One farmer uses microorganisms in his irrigation system for small-scale vegetable 

crops. One said that he used urea products, but these were “bad for the stomach.” Another 
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farmer, whose garden is located close to the coast brings soil from the hills that he tested 

to be high in copper, potassium and calcium, which he said moderates the salt of his soils. 

 Plagues. Olive trees were infected with the widespread plague in the last two 

decades, and the government undertook physical control, cutting all of the olive trees to 

the ground. The citrus farmers experience two types of plague, an insect they combat 

with a type of biological control and a fungus that affects the outer peel. One citrus 

grower described a soap mixture that he sprayed on the leaves. 

 Annually cultivated crops. Many farmers grow mixed annuals for home use, as 

well as large plantings of commercial crops. These include corn, beans, peas, favas, 

onions, chiles, beets, eggplant, spaghetti squash, tomatoes, cucumbers, cilantro, lettuce, 

spinach, cabbage, parsley, red chard, radishes, broccoli, colliflour and sweet potatoes. 

One garden produced a single individual of the rare Jack bean. The organics cooperative 

grow three crops: garlic, peas (snow peas, English peas and sugar peas), and cherry 

tomatoes to export to the United States. The season lasts from October to July, during 

which time they plant several stages of seeds, several plantings. In general, farmers 

utilize two planting seasons for annually cultivated crops, one in fall (August to 

November to harvest in December to March), and another in spring (January and 

February to harvest in May to July). The organics growers plant the cherry tomatoes in 

February to May and harvest up to the middle of July. They begin seeding the three 

varieties of peas in October, with the plantings about a month apart, and harvest until 

March. The garlic is planted in October and harvested in April. One farmer in the 

organics cooperative said they produced 10,000 5-kilo boxes of tomatoes and 20,000 

boxes of peas, both 10- and 30-kilo boxes.  

 Extreme Events. A few small fires sweep through the date groves periodically, 

however, flooding is by far the most catastrophic event to affect farmers. Early Jesuit and 

Dominican records describe the mission scoured by successive flooding to the extent that 

no agriculture or arable ground remained. One farmer related the story of how his 

grandfather had lived through the floods of 1939 and 1959 and advised him not to live 

near the river; the house in which he was born had been swept away. Another old farmer 
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described the flood of 1959, when he and his mother were the only ones in the house 

when the cyclones came. They had to survive for days with only a cup of coffee. He said 

they had many mangos in the garden that year and had made jars of mango preserves. 

The water level rose in the house, but luckily the hills were close, and they could escape 

to higher ground. When the flood waters receded, they saw that all of their posessions 

had been swept away or buried in mud. They found a few jars of the mango preserves, 

which lasted them until the coast gaurd came with sacks of rice, wheat, beans, and oats, 

and cans of milk, ham, and sardines. He said that there are always a few days of hunger 

after a cyclone. The hurricane of 2009 swept away many of the older trees, and residents 

said that it was the largest hurricane in living memory. The flood destroyed many houses, 

and flooded the lower town buildings; it also carried away roofs, vehicles, animals, and 

sprinkler pipe, and destroyed the new greenhouses the ejido had imported from Spain. 

Many farmers lost their early fall plantings and the damage took farmers almost two 

years to recover their losses and reach full production. 

 Livestock. Many ejido farmers cultivate alfalfa to sell to surrounding ranches and 

feed their own livestock. They get about eight cuttings a year and a hundred bales per 

hectare. A few keep dairy cows, and a few have beef cattle in ranches in the mountains 

that they bring to the valley to sell. Some date harvesters keep dried dates for livestock. 

 

Land Tenure 

Land tenure in Mulegé is a delicate subject, as in many oasis towns. The few 

families that live below the dam have histories of three to five generations in the town, 

though few, if any, have clear land titles. The ejido, formed in 1924 and expanded in the 

early 1970s under President Echeverria, claimed many of the small properties. The 

expansion of the 1970s introduced several new landless families from Jalisco that took 

over the small farms once utilized by the small holders of the town. The ejido, comprised 

both of native and implanted residents, now claims all of the land occupied by the town 

of Mulegé (population 3,821 people). Some of the old families have one or more 

descendents that are ejido members, but many are not included in the ejido and live in 
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town, on contested land. One farmer described the process “La reforma agraria hace y 

deshace”; the agrarian reform does and undoes. 

 The ejido, called Mulegé 20 de Noviembre, has ninety-three members, fewer than 

when the ejido was first formed, though the ejido has acquired more land in this time 

period. The ejido is bordered on two sides by the ejido Bonfil, and by Predio San Juan 

Vicente Gorosava and Predio San Rafael Vicente Gorosava. According to the president 

of the ejido and the written constitution of the ejido, each member has rights to ten 

hectares of land per share, though a member can buy the rights of another member and 

own more than one share. All decisions are passed before the assembly, and if a member 

wants to sell, preference is given to another member of the ejido. Inheritance of an ejido 

membership transfers to a living wife or son; but it can only be passed to one individual 

by law. Each member writes a name of a successor and seals it in an envelope to be held 

in Mexico City. The member can change this name during his life, but when he dies, the 

membership passes to one person. The president said a son is preferable because a wife 

can remarry and transfer the membership out of the paternal lineage. The ejido is 

supposed to be a “patrimony of family.” Other children of a member can build on the 

communally held land of the ejido, though not on the allotted ten hectares, which belong 

exclusively to the member. They cannot receive title to this land or have any legal 

ownership, and neither can their descendents. Under a recent agrarian legal processes, 

ejido land can be privatized if all members agree, and foreigners are allowed to own land 

in Mexico. Some ejido members have taken advantage of this change to privatize their 

holdings and gain clear personal ownership. 

 The ejido now also has a proposal in to the government, soliciting a transfer of the 

town to higher ground, out of the flood risk zone. The ejido will supply the land, if the 

government builds the new houes. They are concurrently offering a project to 

international investors to build a large resort where the town now lies, complete with 

hotels, golf courses and a harbor. 
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Mission Economy 

The few farmers below the dam sell only small quantities of citrus, mangos and 

dates. Most of the agricultural production comes from the ejido and private properties 

upstream of the dam; these sell alfalfa, citrus, mangos, dry corn, and mixed vegetables to 

local and regional markets, and organic garlic, cherry tomatoes and peas to an 

international market in the United States. The ejido also has its own packing plant, and 

between the work of seeding, weeding, harvesting and packing, employs about one 

hundred people seasonally. Some of the ejido members also raise dairy and beef cattle 

and have a small feeding operation. This past year, the state government provided 

ranchers with subsidies to buy alfalfa because of the drought and extensive livestock 

losses. The organics cooperative within the ejido operates through a U.S. broker that 

provides credit, seed, and fertilizer to the farmers. The broker also arranges for the 

inspector to keep the farms certified. Many of the commercial farmers buy hybrid 

vegetable seed from continental Mexico and from the United States. The border lies 

sixteen hours or 995 kilometers to the north, with the single highway as the only reliable 

and effective transport option. A few farmers take their produce to the nearby town of 

Santa Rosalía (137 km) and to La Paz (496 km). The distance and cost of transportation 

makes only the niche products profitable for export. This distance also increases the cost 

of bringing in agricultural supplies, fertilizers, seed and equipment. 

 The agricultural agency SAGARPA funds many ejido farmers and ranchers by 

providing subsidies for irrigation systems (drip tape, sprinkler pipes, and micro-sprinkler 

systems), farming equipment, corrals, wells, and fuel. SAGARPA has a local office and 

resident technician. He attends ejido meetings and educates the farmers on the support 

available. According to many of the farmers, the ejido members are more likely to know 

of and request technical and financial support because they have suport to fill in the 

paperwork, clear land title, and opportunities to be educated. The phyto-sanitation 

program, also a joint venture between state and federal agencies operates in the region, 

reducing problems of plagues and insect infestations. 
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 Some of the farmers also manage small businesses such as small markets, 

campgrounds and a restaurant. One works in real estate. Another rents the land of his old 

garden, below the dam through long-term leases to Americans and Canadians who build 

vacation homes on the property. Tourism is the primary source of income for most of the 

town residents; some also work as civil employees, as fishermen, and in the many small 

shops and businesses of Mulegé.  

 

Tourism 

When the highway first connected Mulegé to the rest of the peninsula and the 

north American continent, the first tourists saw a verdant oasis; a few bought plots of 

land among the gardens, and some came to visit for a few days, weeks, or months. Now 

most of the gardens have been sold or leased to Canadian and U.S. tourists and the 

verdant agricultural oasis has transformed into a tourist mecca. People of other 

nationalities also visit, as well as Mexicans escaping the mainland violence. The tourist 

season is November to March; they come for the relaxing environment, mild winter 

climate and the fishing. Many tourists visit each year; some stay all year, some work for 

half of the year and live in Mulegé for half of the year, and some live here, and take 

vacations elsewhere when it gets hot. One resident said that Mulegé was 100 percent a 

town oriented toward tourism. 

 

Protected Area Status 

Mulegé does not lie within an official protected area, though residents said that 

according to federal and state law, they cannot cut down mangroves or burn trash on their 

properties. 

 

Cultural Practices and Perspectives 

Residents remember the oasis as a beautiful, green, lush paradise. Gardens 

reached from the dam, three kilometers to the river mouth, with trellised grape vines, 

olive trees, mango trees, figs, guavas, citrus, pomegranates and date palms. They made 
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wine from the grapes; processed panocha from sugarcane, and dried dates and figs to sell. 

According to oral histories, farmers used to grow at least six different varieties of 

mangos: criollo, Manila, piña, pera, toronja, and machete. They had a black sapote, rose 

of castillo, several varieties of bananas, cherries, custard apple, and four or five varieties 

of guava, including guayaba pera, verde, rosa, and de leche. Peaches also used to grow 

in the gardens, and residents remember the flush of pink flowers. Farmers seeded squash, 

favas, green chiles, tomatoes, lentils, corn, wheat and beans. 

 The oasis gardens supplied the town, the surrounding ranches, farther population 

centers, and national and international markets. Farmers cultivated many products, fresh 

and dried fruits, vegetables and grains to sell to the mining town of Santa Rosalía, and to 

transport by sailing ship across to Guaymas and Mazatlan on the continent or to Europe 

and China. One farmer remembers his grandfather filling 200-liter rawhide containers 

with dates and figs to be transported by pack mules and burros or loaded onto ships. 

Another said that they used to cut the banana racemes green to mature en route to the 

continent. They transported crates of olives to a packing plant in San Bruno, to the north 

along the coast. Another farmer said that two of his great-grandparents each owned a 

sailing ship, and they transported goods up and down the coast of Mexico, and to Spain. 

The trip to Europe took seven or eight months, and on the return trip, they brought with 

them different types of dates, pomegranates and figs. In the early 1900s, Chinese 

merchants came to Mulegé and ran a store; they sold fruits, cheeses and butter from the 

ranches and dried fish and dried turtle from the fishermen as well as goods such as 

perfume, porcelain, and silk brought back from China. They exported dried dates, figs 

and raisins, tanned goat and cow hides, cured olives, olive oil, hard sugar, and fruit 

preserves from the mission. 

 Dulces. Before, they made dulces of the mango, lemon, papaya, guava, squash 

and fig. The recipe for guava preserves are to clean the guavas well, washing them and 

cutting off the flower. Then scoop out the seeds and grind the flesh until it is smooth. The 

proportions should be one bucket full of whole fruit to four kilos of sugar. Cook the 

ground fruit with the sugar in a large copper pan over an outside fire, and stir to keep the 
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mixture from burning. This mixtures gives about six kilos of dulce. The same recipe can 

be used for mangos, though using less sugar. Bitter orange and pummelo preserves are 

made with just the white, spongy peel of the fruit, with the outer, orange or yellow 

coating peeled away. The pummelo peel is sliced into quarters (not parting the pieces 

entirely) and separated from the pulp, then hung to dry. The peels are boiled in two or 

three changes of water to remove the bitterness and then boiled in sugar syrup (1 liter of 

water to 0.5 kilos of sugar, and enough to just cover the peels) until the mixture thickens. 

Let this cool and then pack it into jars. Sometimes they used the whole fruit, cutting off a 

hole in the top. There is also a version with lemons, using just the peel. This has an acidic 

taste, and is hard to get it to come out just right. 

 Wine. An old man of the village described the process: When the sweet, purple 

grapes are mature, always in September, he harvests clusters into buckets or a sack. He 

cleans the grapes carfully, too many stems or damaged grapes will deteriorate the wine 

and it won’t ferment properly. He lays the clusters out on cane matts, set up on long 

tables out in the sun. If the grape bunches are close together, each touching, a mat 1.2-

meters wide and 3-meters long will yield nine gallons of wine. He leaves them for a day 

in the sun, and then turns each cluster over and leaves them for another day to 

concentrate the sugars. 

 He has a long, wooden box, shaped like a coffin, with a spout at one end. The box 

is set up at a slant so that the spout drains into a jug, or garrafón below. He puts all of the 

grapes into the wooden box. He washes a bag well, and places it over the grapes, then 

with his feet, he starts stomping on the grapes. The juice will flow down into the barrel or 

a bucket set up below the spout at the end. Some people just put the grapes into the sacks 

and step on them in the sack. He presses out the rest of the juice, and fills his jars and 

barrels. These he keeps in a dark place, covered with a thin cloth to keep out the dust and 

insects. The first fermentation lasts eighteen to twenty days. At this time, the bubbling of 

the wine will cease. He puts lids on the jars and leaves them in the dark, untouched, for 

two months. After this, he uses a hose to siphon the alcohol from the top of the barrels 

into gallons, leaving the remaining must and seeds at the bottom. 
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 He uses the original smashed seed and skin mixture to make a short-fermentation 

sweet beverage called angelico. He pours five kilograms of sugar into boiling water to 

make a miel, and he pours this syrup over the seeds and sediments from the original 

pressing. The mixture ferments for two days, and then the liquid is poured off and 

consumed immediately, without further preparation. The third product, using the smashed 

grapes, is vinegar. He mixes piloncillo, or brown sugar made by reducing the cane juice 

over heat, with water, and lets it ferment for twenty days. After removing the vinegar, he 

pours water over the fermented grape sediments, and then sets the mixture out for the 

vultures to eat and make themselves drunk. 

 Another woman said that her father made wine, harvesting the grapes and curing 

them in the sun. He stored the wine in the glass carboys that came from France with the 

European mining company operating to the north in Santa Rosalía. They always gave the 

wine to the church--it was rumored that the priest liked to drink the wine everyday during 

mass--and they served it at Christmas and special occasions. People came from the 

surrounding regions to buy the wine; they came down from the ranches; barrels were 

transported north to the mining town, and more barrels were loaded onto sailboats to 

cross the gulf and be sold on the mainland. Vineyards lined the river, and the farming 

families harvested several tons of grapes each year. They dried many of the grapes into 

raisins on the drying tables with cane mats to store for the winter and spring months or to 

transport. 

 Dates. To harvest the dates, the men, called piscadores climbed the palms using 

slings that swung up, and then caught against the rough trunk and did not slide back. 

Each piscador tied a rope to himself that stretched out to a tarp on the ground. Using a 

machete, the piscador hacked off the racemes full of dates, and slid them down the rope 

to the tarp. Later, they gathered the racemes, like boquets of yellow stems and golden 

dates, and laid them on drying tables in full sun. After a day in the sun, they gathered the 

racemes together, to maintain the heat, and covered them with palm leaves. After the 

dates sat, covered, for a few days, they removed the palm leaves and spread them in the 

sun again. Dates gathered heat in their sweet flesh and turned the color of coffee, 
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wrinkling if they get cold at night. They sorted the dates, selecting only the soft, 

carmelized fruit and leaving the dry ones for the goats, cattle, pigs and horses to eat. 

Sometimes, in the ranches in the mountains, they used dates to flavor mescal. 

 Sugarcane. They used to have a sugar mill, turned by a burro. Using the crushed 

and pressed juice from the sugar cane, they made molds of hard brown sugar called 

panocha, thick, sugary spread called piloncillo, and drinks of fermented cane juice. 

 Olives. They cured olives by slicing them and leaving them to heat in the sun in 

changes of fresh water, salted water, or seawater. Later they mixed them with salt and 

herbs. They also dried olives, black and bitter in the sun and then mixed the dried olives 

with salt. They made olive oil by grinding the olives between two stones in a mill turned 

by burros. The oil drained out into jugs to be preserved, virgin. 

 Tamarind. They use tamarind pods to make a sweet drink called agua fresca. 

 

Historical Inventories 

A letter from the Padre Piccolo, who was stationed at Mulegé, dated the 13th of 

January, 1714 and addressed to a friend on the mainland reads: “Jerónimo of Palermo 

tells me that he left some cuttings of the rose of castillo in Raván for me. If they are still 

alive, would you, Your Reverence send them to me. Place them in a pot with soil with a 

few small trees of quince, and if you, Your Reverence have some lemon and orange trees, 

I would be very grateful if you can include them in the same pot. Please ask the 

boatswain to water them, and Your Reverence, write to the Brother Jaime that they are 

for me” (Translated from Yee 1978). 

 In 1771, Franciscan missionary Father Palóu wrote that the mission had originally 

been endowed by Don Nicolás de Arteaga with $10,000 like the proceeding missions, 

and came into existence in the year 1705. “[The mission] is situated on the side of a high 

sierra along the banks of a large arroyo called Mulegé, which flows into an estuary that 

terminates in the Gulf from which the mission is distant half a league, so that on account 

of the break which the arroyo makes through the mountains it is not separated from that 

sea. It has a church, which is vaulted and constructed of masonry like the sacristy, and the 
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dwelling, which latter is covered with tules. The mission is not laid out in regular order, 

as the huts of the Indians are on the hillside opposite the church and the dwelling of the 

Father. It lies in twenty-six degrees and forty minutes north latitude; it is distant from 

Loreto by land along the coast forty leagues, from the Mission Guadalupe, eighteen 

leagues, and from San Ignacio about forty. The mission is in poor condition, because the 

floods of 1770 have carried away the dam and soil from the fields, so that the whole has 

become a sandy waste. During month of August when we was there, we made an 

examination to see if the dam could be restored, but found that the soil was wanting in 

which to plant, as all was sand” (Palóu in Engelhardt 1908). 

 The 1774 Vicente de Mora inventory reads: Record of the Families and Souls of 

the Mission of Santa Rosalía Mulegé, made on the 5th of September of the year 1774. 

Note: That when we arrived at this mission, it was leased at 730 pesos ... There were no 

plantings, no land for planting at all, since four or five years because a strong flood had 

carried away the farmland. And the R.R.P.P., of the prior administration did not take any 

responsibility, (perhaps because they knew we were coming to take possession of the 

missions). All of this time the Natives have been in a state of laziness, filth, and disorder. 

The mission in the same state is a complete impossibility --Fray Joaquin Valeszco Fr. 

Antonio Luesma (AGN: IC, Vol. 166, Exp1, 74r). 

 In 1824, an inventory attributed to fray Francisco Troncoso describes Mulegé 

with good arable lands for cultivation and cattle raising, irrigated by a reasonable arroyo. 

The mission had productive vineyards and cotton harvests, as well as dates, figs, and 

pomegranates (Trejo 2002). 

 In 1942, after Mújica ordered the dam to be replaced in concrete, seventy hectares 

were under cultivation in the mission (Yee 1978). During the same year, he writes that 

figs, grapes, tropical vegetation, bananas and olive trees surrounded the huertas. Farmers 

cultivated legumes, garlic, lettuce, radishes, and cabbage to sell in the mining town of 

Santa Rosalía. He cites a total of fifty hectares under cultivation. The mission produced 

some bananas, twenty tons of olives, and ten tons of figs. Fig trees produced one hundred 

kilos of fruit per tree. The grape vines had been infected by filoxera, and needed chemical 
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control. Grapes sold for $0.60 kilo fresh. Date palms of three types, red, yellow, and 

black, grew for five kilometers along the arroyo, and produced two hundred tons of dates, 

which sold for $0.15/kilo to $0.20/kilo in the huertas and $.25/kilo at the market. The 

dates matured in August and were shipped across the gulf to Guaymas. The rains usually 

come regularly, though two years of drought had left that region of the peninsula dry and 

the cattle starving. The mission imported corn and beans from Sonora, though boats 

rarely arrived. Santa Rosalía lay at sixty-six kilometers distant and transportation cost 

$20.00 a ton. At this time, the ejido was cultivating fields using a pump given by the 

Governor of the territory (Irigoyen in Yee 1978). 

 May to December of 1857, Mulegé registered a total export of 1,500 

pomegranates, 667 arrobas of figs, sixty-eight arrobas of dates, 630 arrobas of raisins, 

fifty-eight of fresh grapes, fourteen arrobas of dried meat, three arrobas of cheese, seven 

barrels of wine, twenty and one half barrels of olives, and thirty-nine hides among other 

products (Urbano 1859). 

 Urbano describes the mission as situated one league from the gulf on a hill 

overlooking the oasis. The spring was abundant and the course of its water ran for three 

miles. Small boats entered the lagoon with their cargo. Habitations of the village were 

constructed of adobe or cane. The huertas were exposed to the floods of the arroyo that 

flowed between the small and rocky bluffs. Farmers cultivated corn, beans, sugarcane, 

olives, oranges, figs, dates and more; seeds for cultivation were carried across from the 

continent. Mulegé had been abandoned in 1825 and 1826, and people expatriated from 

Sonora and Sinaloa began to repopulate the mission toward 1840 to work in pearling 

operations. 

 Yee (1978) writes that one of the largest haciendas of Mulegé belonged to don 

Jose Fartado, an agriculturalist from Spain who came to the town during the mid-1800s. 

He had many species of cultivated plants brought from Spain, trees of yellow Spanish 

plums, lemons, pears, apples, custard apple, cherimoya, guavas of different species, figs, 

olives, tamarind, mulberries, cherries, black sapote, white sapote, varieties of grapefruit, 

sweet and bitter oranges, sweet limes, citron, uvalamas, aguamas, pomegranates, mangos 
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varieties including pineapple mango, apple mango, grapefruit mango, mango without 

fibers, manila mango, Filipino mango; and banana and plantain species including apple 

banana, dwarf banana, costillón, and portalimón samblaseño. Grapes twined through 

arbors of wooden poles. They made sweet wine and dry wine, a sugary wine called 

angelica, and vinegar. They also dried grapes into raisins. They planted alguate, picota, 

and morada varieties of sugar cane to make the soft piloncillo, hard sugar with bitter 

orange rinds called panocha de gajo, and boiled sugar beverages. They exported dried 

dates and figs, packed in rawhide containers by boat to Sonora. They exported cured 

olives in wooden barrels, and dried mature, black olives in the sun to prepare them for 

olive oil processing. This same garden grew ornamental rose of castillo, cypress, and 

diverse species of flowers and medicinal plants. 

 

 “Una de las haciendas más grandes de Mulegé, fué la de Don José 

Fartado, agricultor venido de España casado con Jesús Mendívil y 

radicado en este pueblo desde mediados del siglo pasado, este señor 

contaba como hemos dicho con una de las huertas más grandes y major 

cultivadas. Tenía frutales de diversoas especies algunos traídos de 

España, como ciruelos españoles, limoneros, perales, manzanos, anonas, 

chirimoyas, guayabos de diferentes especies, higueras, olivos, tamarindos, 

moras, cerezos, zapote negro y blanco, toronjas de diversos, naranjos 

dulces y agrios, limas, cidras, uvalamos, aguamas, Granados, mangos de 

distintas variedades tales como: piña, manzano, toronjo, huevón, sin 

hebra, manila, Filipino, etc. Plátanos: portalimón samblaseño, manzano, 

costillón, enano, etc. viñedas en gran surtido, enlazados en emparrados de 

Madera, se elaboraba vino dulce, seco, angelica, vinagre y pasas de uva; 

grandes sembradíos de caña azucar, de alguate, picota, morada etc. se 

fabricaba piloncillo y conservas con gajos de naranja, asimismo 

alfeñique, y bebidas de guarapo; era mucho el movimiento en dicha 

hacienda en la cuál ocupaban personal del lugar en los menesteres, para 
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el Estado de Sonora barcos se trasladaba la fruta pasada, higo pasado 

empacado en surrones de cuero, asi mismo el dátil, la aceituna se curtía 

en barricas de Madera, en un Molino rudimentario de piedre se trituraba 

para extraer el aceite de oliva que también tenía una gran demanda, la 

aceituna madura, negra, se ponía a pasar al sol y de esta manera estaba 

perparada para sacar el aceite. El Capataz o jefe de personal pitaba un 

caracol como señal de entrada de labores asimismo para la salida. 

También dicha huerta contaba con plantas de ornato, Rosales de Castilla, 

ciprés, florales de diversos especies, plantas medicinales, etc.” 

 

 Yee (1978) also elaborates the irrigation schedule, divided for each farmer by 

hours and days of the week: 

 

Datos tomados de Reglamento formulado en Mulegé para la 

conservación, limpieza, y distribución de las aguas para el riego de las 

huertas: 

Art. 1o.—Las huertas se dividen en tres secciones. Las irrigadas por el 

canal Norte, las del canal Sur, y las de humedad. 

Art. 2o.—Las huertas comprendidas en el canal Norte se sujetarán al 

siguiente horario: 

1a—HEREDEROS DE GERONIMO CANETT. Tiene tres horas y regará 

de las seis a las nueve horas del lunes. 

2a.__MARIANA RODRIGUEZ CANETT. Tiene tres horas y regará de las 

nueve a las trece horas del lunes. 

3a.—CARMEN RODRIGUEZ DE BAEZA. Tiene dos horas y regará de las 

trece a las quince horas de lunes. 

4a.—ADRIAN ROMERO MURILLO. Tiene tres horas y regará de las 

quince a las diez y ocho horas del lunes. 
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5a.—MANUEL MEZA LEON. Teiene tres horas y regará de las diez y 

ocho a las veintiuna horas de lunes. 

6a.—RAMONA VDA. DE BENSON. Tiene tres horas y regará de las 

veintiuna a las veinticuatro horas de lunas. 

7a.—HEREDEROS DE ANASTACIO VILLAVICENCIO. Tiene tres horas 

y regará de las veínticuatro horas de lunes a las tres horas de martes. 

8a.—LUIS PADILLA. Tres horas y regará de las tres a las seis horas del 

martes. 

9a.—JOSE CUESTA CANNETT. Tiene tres horas y regará de las seis a 

las nueve horas de martes. 

10a.—HEREDEROS DE FERNANDO PADILLA. Tiene tres horas y 

regará de las nueva a las doce horas del martes. 

11a.—RAMON PADILLA. Tiene tres horas y regará de las doce a las 

quince horas de martes. 

12a.—JOSE GOROSAVE FIERRO. Tiene tres horas y regará de las 

quince a las diez y ocho horas de martes. 

13a.—RODOLFO PADILLA VERDUGO. Tiene tres horas y regará de las 

diez y ocho horas a las veinteune del martes. 

14a.—MARGARITA DE GRAJEDA. Tiene tres horas y regará de las 

veintiuna horas a las veinticuatro del martes. 

 —Jues de Aguas de Mulegé, B. Cfa. Pedro Rosas. 

 

Discussion 

The most striking data from historic records is the degree of destruction from 

flooding noted by the Dominican father, and a hundred years later, the flourishing 

agriculture with species from several continents in the hacienda garden. Most of the 

agricultural production in Mulegé now occurs upstream of the dam, on ejido and private 

land, on commercial scales of ten to twenty hectares per farmer. Many of these farmers 

are ejido members that came to the region with the expansion of the ejido in the early 
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1970s, displacing the families of previous generations. These farms produce for local to 

international markets and have direct contact with a state agricultural agent in the town. 

These producers use individual deep wells, and pumping has affected the water table in 

the last thirty years since the arrival of the trans-peninsular highway, increased 

production for export, and amplification of the ejido. These producers are primarily using 

organic methods, though they suffer from the challenges of long distance transport and 

high costs of importing and exporting agricultural products and supplies,  

 The informants who provided the most information of the town history were those 

living in the town, below the dam who no longer had access to canal water and 

maintained old family huertas hand irrigating with a hose and city water. These were the 

people who remembered the processes and actively made wine, cured olives and dulces. 

The influx of tourists have filled most of the old arable land with vacation homes and the 

expanding town, though many of these lie within the flood zone and were damaged and 

destroyed in the most recent hurricane. The town has lost much of its agriculture, though 

not yet its living memory. The changes of the last four decades are recent enough that 

many residents remember the flourishing of the oasis gardens. Mulegé, of the twelve 

mission oases surveyed in depth compared with Todos Santos for influx of tourism and 

conversion of small scale farming to large commercial production and loss of arable land 

for development and tourism projects. 
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La Purísima Concepción de Cadegomo (1720-1825) 

(WGS 84): N26 11.422 W112 04.371 

Day of the Saint: December 8 

 

Methods 

I visited this mission from 5 January to 14 January 2011 and conducted eighteen 

personal and group interviews with twenty-three individuals, nineteen males, four 

females, ages (2m) 31-40; (3m) 51-60; (9m, 2f) 61-70; (3m, 1f) 71-80; (1m, 1f) 81-90; 

(1m) 90+. I surveyed forty-three huertas within the mission with a total area of 75.93 

hectares. These included fourteen huertas upstream of the mission system and three house 

gardens for crop species and abundance. I delineated all huertas with GPS points. I 

recorded twelve mission species and twenty-eight total perennial crop species belonging 

to seventeen plant families. I made photo identifications and descriptions of the mission 

sweet orange, white guava, limón real, and sour pummelo (#R27, #R28, #R29, #R30 and 

#R31). 

 

Mission 

The mission of La Purísima Concepción de Cadegomo, founded by the Jesuit 

father Nicolás Tamaral in 1720, lies in a long arroyo draining the lower skirts of the 

Sierra La Giganta in the Magdalena Region. The mission lies within the La Purísima 

watershed (4,966 km2); the arroyo La Purísima cuts through the basalt-capped mesas and 

low hills of eroding siltstone on its way toward the Pacific Ocean, exposing the white- 

and yellow-banded sedimentary layers. The mission is located about twenty-five 

kilometers upstream of the river mouth. The average elevation is 100 meters. A singular 

tall butte rises above the valley as an aesthetic focal point and local symbol. Cardón 

cactus and palo blanco grow on the steeper slopes and in the drainages and low, spiny 

desert shrubs cling to the dry, baked hills. Annual temperature ranges from 0ºC to 45ºC 

with an annual mean of 22.9ºC (CONAGUA 1939-2009). Annual precipitation averages 

at 113 mm; the rains comes usually come in August and September, though the mission 
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can receive light sprinkles in January and February that do not evaporate as quickly, but 

also do not provide much moisture. Closer to the coast, Pacific fog has draped the 

pitahaya agria cacti with shaggy epiphytes. Reeds and invasive cane line the water’s 

edge. A few dams retain spring water along the river, and long, narrow lakes reach back 

behind them, reflecting the butte on glassy blue surfaces. 

 An intermittently paved highway connects La Purísima with Cuidad Insurgentes, 

around 160 kilometers (2-2.5 hours) to the south and a dirt road to the north leads to the 

coastal town of San Juanico, known for its waves. Another dirt road leads east across the 

peninsula 39 km to the trans-peninsular highway, though few people make this journey; 

the state of this road varies with the storms. Not many people reach the mission because 

of its isolation. Most travel to Cuidad Insurgentes or another hour south to Cuidad 

Constitución for agricultural supplies and more specialized household, mechanical needs, 

and medical needs. 

 La Purísima has a population of 433 individuals and 131 families. Upstream a few 

kilometers in the same river valley, the town of San Isidro has a population of 339 and 

109 families. Farther upstream, the community of Carambuche has 140 individuals in 

forty-six families (INEGI 2010). The extended community has access to banking 

services, though no ATM or foreign money exchange, and no service station, though one 

place sells gas in gallon containers transported from Ciudad Insurgentes. The towns do 

not have a restaurant. In La Purísima, one small, colorful hotel provides a few rooms, an 

enterprise supported through government funding to stimulate tourism in the town. 

Internet is provided to the secondary school in San Isidro. The towns also have small 

grocery markets. Electricity is provided through the grid to most houses, as is purified 

water from a city well. Only a few piled grave stones and adobe and stone walls remain 

from the original mission; the governor General Juan Domínguez Cota (1932-1938) 

strongly supported agrarian development in rural communities and opposed religious 

power and dogma. According to local residents, he was responsible for the destruction of 

the missions of La Purísima and San Jose de Comondú. The central plaza in both La 

Purísima and San Isidro feature a bust statue of the former governor. A new blue and 
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white concrete church rises among the old, crumbling adobe buildings of the village. 

More recent governments have sponsored large, metal covered sports arenas in both 

towns, as they have in most of the mission oases that seem strangely out of place amongst 

the hacienda-style adobe abodes. 

 

Water System and Field Design 

A single spring, approximately fifteen kilometers upstream fills a stone and 

concrete canal that follows the canyon down to the fields of Carambuche and San Isidro. 

No road leads to the spring; it is accessible only by foot or horseback. The dam and canal 

were constructed in 1934 under the government of General Juan Domínguez Cota, a 

native to the region and local hero. A second dam, just downstream of the community of 

San Isidro direct water into a pipe and canal system that irrigates the lower fields of La 

Purísima. Many of the farmers say that the agriculture in La Purísima, originally 

developed by Jesuit missionaries began to decline when the governor ordered the 

construction of the upper canal and dam. This dam directed the purest spring water to the 

upper fields of Carambuche and San Isidro. The water in the lower dam, delegated to La 

Purísima, passes through a salt formation before emerging again as a small reservoir in 

the canyon. Farmers in La Purísima say that the salt contaminated the soils and made it 

difficult to grow crops. The quanitity of water available to them has also decreased—first 

they shifted to only winter cultivation, and now most of the gardens in La Purísima lie 

abandoned. The fields still flourish in the two upper communities, and by agreement, 

water from the upper canal is directed into the lower canal for two days a week during the 

summer, though this is not sufficient to maintain the agriculture, and farmers in the upper 

fields suffer water shortages in the hot months.  

 The upper canal system has eighty-eight users, managed through a water directory 

board (mesa directiva de agua) with a president, water judge, treasurer, and vigilante or 

watchman. The vigilante monitors the flow of water, and if someone is using water out of 

turn, the judge will intervene. According to farmers, this is a rare occurrence because 

they work together and resolve differences amongst themselves. The directory is an 
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unregistered association of users. The users meet two or three times a year to discuss the 

cleaning of the canal and water distribution. The meetings are advertised by a 

loudspeaker message broadcasted from a microphone attached to a car, or by a board 

member driving from farm to farm, informing each person of the time and place of the 

meeting. The users are each responsible for maintaining their own section of canal. If the 

canal needs major repair after a storm, the government provides funds and materials and 

pays the people who do the work. The town mayor is responsible for directing the work 

and delegating these funds. 

 The water allotted to each farmer depends on the needs of the farmer and the 

amount of water flowing in the canal. The users have an agreed upon cycle, where each 

user is responsible for opening and closing his head gates. They wait until the water has 

passed through every garden, and then open the gates to their own fields again. 

Sometimes several farmers use a single ditch coming from the head gate at the main 

canal, and this subset of users work among themselves to determine the order and who 

will open and close the gates. In winter, each farmer has access to the canal water every 

ten days, and in summer, once a month, which is not sufficient for annually cultivated 

crops and barely keeps the fruit trees alive. Each user pays twenty pesos per watering to 

the board. I coded the huertas I surveyed in this irrigation system as LPR01-LPR14. 

 A separate association operates in La Purísima; this group of users has closer to 

seventy members, though few actively use the canal. The dam directs water out of the 

arroyo channel 1.15 kilometers above the first garden, and flows five kilometers to the 

last garden below town. Again, each farmer is allowed to use the water every ten days in 

winter and once a month in the summer. Farmers say that this canal is badly administered 

and some hope to use private wells in the future to supplement their irrigation. They also 

pay twenty pesos per watering. I surveyed all huertas on this canal system, LPH01-

LPH42, though many of these were partially abandoned, and others, not surveyed, 

completely abandoned. All farmers agreed that the water level in the canal had increased 

since hurricane Jimena in 2009. 
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 The houses of the town use city water to irrigate backyard gardens; these users 

pay eighty-four pesos each month. The people who are retired only pay 50 percent of 

these costs and the state absorbs the rest. I surveyed the solares LPS01-LPS03. 

 

Farming Techniques and Practices 

The gardens of La Purísima begin on the floodplain of the wide arroyo upstream 

of the town and reach for several kilometers to the farthest garden downstream of town. 

Many of the gardens in the old acequia system (La Purísima) were partially or completely 

abandoned. Only eighteen of forty-two had annual crops planted in them, several were 

used primarily as goat pastures; seven had substantial citrus groves (more than fifty 

trees); two had vineyards of more than one hundred vines, and many had only the trees 

that survived from earlier periods. Soils are mixed sand, gravel, silt and clays, depending 

on the location of the garden on the floodplain. The recent hurricane deposited large 

quantities of sand and flooded all of the gardens. A few farmers use tractors to plough 

their fields and some plough by hand. One farmer said that his soils were very thin and it 

was impossible for him to use a tractor. In many of the fields, mixed fruit trees also 

prohibit mechanization, and farmers cultivate small plots of annual crops (primarily favas 

and peas) amongst the trees. Most of the agriculture occurs upstream of La Purísima on 

the floodplains below the towns of San Isidro and Carambuche. Lush polycultures of fruit 

trees, cover and forage crops and patches of winter annuals make these huertas thriving, 

healthy agro-ecosystems. They use tiered garden structures: one farmer explained that all 

crops like sun, but the summer sun burns the leaves, so a mix of sun and shade was the 

most effective. 

 Varieties. According to local residents, the oldest varieties of trees still living in 

the valley were the mangos and seedling orange trees. Some of the peaches, guavas, 

grapes, figs, and other citrus are also quite old. One farmer distinguished between 

heritage varieties of pink and yellow pummelo by called the pink hembra and the yellow, 

macho. Another farmer explained the benefits of the mission grape for the coastal 

climate: each grape in this variety is separated form the others on the clusters. When the 
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rains come in early to late fall, the grapes dry quickly and do not suport mold spores. The 

mission grapes also resist plagues and droughts. A few farmers grew other types of grape 

varieties in small scales. Many old fig trees grew throughout the valley, though most of 

these did not produce due to a plague that had terminated production several decades 

previous. Many farmers have planted new, grafted varieties of mangos and citrus, 

incuding sweet orange varieties and the regional sweet lemon. According to local 

informants, the government sold many young, grafted orange trees to the valley, for ten 

pesos each, about fifteen years ago. Most farmers believed that these came from nurseries 

in the Santo Domingo Valley, where many have purchased young fruit trees. 

 Propagation. Few farmers in this valley propogate their trees now; most buy 

grafted varieties. The older famers said that trees could be planted by seed, cuttings, or 

layering (acodo) methods. The layer method involves bending a down into the soil, 

taking off a little of the bark and holding it with two sticks like pegs to keep it down. The 

buried branch is keep moist until it sprouts roots. One farmer explained his grafting 

techniques: In January, he prunes a branch with a bud, and splits the bark down about 

four centimeters, making a slice at the bottom to spread the bark open. Then he cuts a bud 

about seven centimeters long from the tree he wants to graft. He slices the end at a long 

diagonal to match the length of the split bark. Then he slides the diagonal-cut end of the 

bud into the split bark and presses them together, then wraps them firmly with tape to 

hold the graft in place. The oranges are difficult to reproduce by grafting, he explained; it 

was easier to use the layering method. His mother had a rosa de castillo, and she used to 

graft the reina variety into the castillo stems. He reproduces the grapes using cuttings; 

they plant the cuttings in the soil or in pots. One wine maker propagates his grapes by 

cuttings (sarmientos) planted directly into the ground. Another leaves seven buds and 

plants the cuttings twenty-five centimeters deep in the soil. One farmer explained that the 

sweet lemon had to be reproduced by grafting, layering or offshoots, because if planted 

by seed, the fruit of the tree would be sour. When planted by seed, one farmer explained 

that date and guavas, when planted by seed, were always variant, but in his experience, 

avocados, mangos, and oranges produced the same fruit as the parent. 
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 Pruning. Many farmers do not prune their fruit trees. Grape growers prune in 

February, leaving one to three buds. For grapes on trellises, they leave four to five buds 

so the vines will cover the structures. One farmer explained that in the past, fig trees were 

pruned in August after they had dropped their fruit, and all of the branches that did not 

produce fruit were cut off entirely. The old varieties of oranges were pruned in February 

after the end of their fruiting season. The newer varieties produce until May, though this 

is not the ideal time to prune because of the warm weather. 

 Harvesting. In the La Purísima River valley, mangos begin to mature in June, 

guavas in September, dates in October through December, and avocados in January to 

February. Citrus matured early fall to late spring. 

 Fertilization. Many farmers do not use synthetic fertilizers and either add nothing 

to the soils, or graze small livestock such as goats on tethers in the huertas, or spread 

goat, cow and/or horse manure from the livestock corrals. A few of them reported using 

urea on their corn crops. During the time of this study, a master’s student was conducting 

experiments using foliar sprays of worm tea, living mulch, and compost on a commercial 

orange grove to test these aternative organic methods in the valley. One farmer explained 

that synthetic fertilizers destroy the soil and leave it salty. Another said that urea works 

quickly, but it has to be reapplied every three months, whereas manure lasts for three or 

four years. 

 Plagues. A series of plagues have affected the valley: the same olive plague that 

affected other central oasis reached La Purísima, and the government cut down all of the 

trees. A few of these have started to resprout. Another plague affected the fig trees, 

beginning about the year 1945, a small black insect that eats the inner cambium. Many 

residents remembered the valley producing tons—thirty to forty tons in each garden—of 

figs, and now few trees survive, and these are still not healthy. A mango plague affected 

the state during the years 1980-1995. The government sprayed insecticides from airplanes 

to control the plague. Farmers spoke of plagues that affected the mangos, avocados and 

guavas, as well as the annual bean, pea and fava crops. One farmer uses powdered 

insecticide to control the plagues. The town used to have its own agricultural experiment 
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station, but does not produce enough now to justify the expense. The valley is isolated 

compared to many of the oases, but close enough to the large Santo Domingo agricultural 

valley, that the plagues arrive quickly. The farmers complained that few technicians 

arrived to identify the insects and direct them how in controlling the plagues. Farmers 

said that the previous year (2010), birds, bees and the wasps damaged the grapes and they 

did not get a harvest. They explained that often during a drought, animals and insects 

concentrate in the oases and damage the harvests. 

 Annually cultivated crops. Farmers in this remote region grow several varieties of 

crops not found in other oases. They plant black-eyed peas, called yurimuni or yurimun as 

a standard crop and say these seeds have been in the oasis since the missionaries, though 

other farmers say the seed came from Sonora. They also grow several varieties of fava 

beans. One farmer described his three different fava varieties: pronta, a thin stemmed, 

very productive variety; tardona with large seeds; and orejona another large podded 

variety. Farmers also plant a large, hard-shelled, striped green winter squash, peas, pinto 

beans and corn. They grow garlic, onions, cabbage, beets, coliflower, tomates, sweet 

potatoes and sugar beets in smaller quantities. They said they used to grow barley and 

lentils. Farmers have two planting seasons for annual crops; they plant favas and peas in 

October and black-eyed peas, pinto beans and corn in January. Black-eyed peas can be 

planted until March because they survive the higher temperatures better than other crops. 

 Extreme Events. The floods of 2009 affected all of the farmers; some lost large 

parts of their huertas to the arroyo and many fields were covered in sand. The water 

flowed two meters deep over the fields, toppled trees and stone fences, and filled in the 

irrigation canals. One informant told a story of the 1959 flood that carried away two 

families. One of the families lived on the bench below the gardens of San Isidro. On the 

morning the flood hit, they were just waking, and they sent one of the boys out to the hills 

for firewood to make the coffee. When the boy returned, there was nothing left of the 

house or the family. This boy was adopted by the governor and taken to the governor’s 

mansion in Monterrey. No one knows what became of him. 
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 Another elderly couple lived below La Purísima along the creek, and the flood 

swept through and carried them both away. The next morning, when the people were 

down picking through the flood debris to find their belongings, they heard someone 

calling above them. The elderly woman was calling to her husband, and she was clear in 

the top of a palm tree. And then the husband answered! He too was in a palm tree. They 

had been lifted by the flood with the debris and caught in the tall branches. It took a 

tremendous effort to get them down; they had to make a tall ladder, but they were both 

alive. 

 Livestock. Many farmers keep animals on tethers or in small corrals within the 

garden and hand-harvested forage for them. We found goats, burros, horses, and cattle 

tied under many of the mango trees, and chickens often ran about the houses. One San 

Isidro man, also a member of the ejido had applied for government assistance to purchase 

a grinder/chipper, through which he processed weeds and dead material from the farm, 

including date fronds, dates, corn, and corn stalks to feed the animals. Another farmer, 

not an ejido member ran his goats up in the hills during the day, keeping the kids in the 

garden on a nurse goat, and fed them small quantities in the evening so they would return. 

Many grew introduced African grasses (Pennisetum spp.), sorghum, alfalfa, or clover in 

the huertas as livestock feed. 

 

Land Tenure 

People within La Purísima have private title to their properties, however, those 

whose homes rise up the surrounding hills have to request the land from the ejido. In San 

Isidro, the farmers have private or posession titles of one-hectare farming plots; these 

were distributed by General Juan Domínguez Cota to the workers who helped in the 

construction of the dam and stone canals systems in the valley, 1932-1938 and the ejido 

respects these properties. The status of many of these titles, however were unclear. The 

ejido of La Purísima covers 428,000 hectares and spans from the Gulf to the Pacific; 

there are 384 members who meet every four months to conduct ejido management. They 

have a promotional video about their land extensions and wealth of resources, and are 
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considered to be one of the largest ejidos on the peninsula, if not the country. Ejido 

members are considered as more eligible for government agricultural subsidies. One 

resident described the situation as a time bomb: the people of San Isidro, primarily ejido 

members were wealthy and had access to the water as well as to votes and power. Many 

of the people in La Purísima were the ones too poor to move in other times when the 

active left to pursue economic activites in other regions. During the formation or 

expansion of the ejido, those in power in the region came through, asking all of the town 

residents if they wanted to be part of the ejido, and most signed their names. After the 

land had been granted, those in power erased the names of the townspeople and sold the 

rights to other people or kept them to have fewer ejido members and concentrate the 

wealth. The townspeople believed their should still be on file in D.F. (Mexico City), and 

they would be able some day to reclaim their rights, but they have no financial or legal 

resources to follow the process. According to various people I interviewed, wealthy 

businessmen and politicians have purchased large shares of the ejido through name 

lending (presta-nombres) of members to gain during land privatization processes.  

 

Mission Economy 

In the past, La Purísima was a thriving agricultural comunity; farmers transported 

tons of dried figs to La Paz, Loreto, Santa Rosalía, and Guadalajara on the mainland in 

sacks and tin containers, by burro, mule, cart, and later by truck. Now, the valley has 

diminished in importance; farmers in the valley lack access to regional or national 

markets because of road conditions and the distance from resource centers. Those with 

small commercial orange orchards said that the valley of Santo Domingo was filled with 

oranges, grown on larger scales and right next to the trans-peninsular highway. Most of 

the farmers work their own plots of land; their parcels are too small to effectively use 

mechanical cultivation, and they cannot compete with the prices paid for industrially-

produced fruits and vegetables. A few sell products locally to people within the valley 

who do not have gardens and to people of towns within a one-hour radius, including 

favas and other vegetables, grapes, dates, and citrus. A few reported taking some 
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products to La Paz (400 km to the south) if there were an excess. Sometimes, 

intermediaries come to purchase dates; they buy these at fifteen pesos/kilo and reportedly 

sell them at much higher prices in La Paz. Many farmers said they did not harvest the 

fruit because it was not cost effective to transport and sell in other markets. 

 A few town residents process huerta products: women of the valley make and sell 

date bread and dulces of mango, green fig, and guava. A few also sell fresh tortillas and 

sweet rolls. One man makes panocha. Others weave cane petates or sell leaves of the fan 

palms for construction. Ranchers surrounding the valley produced cheese and sold 

livestock; buyers come from other regions and the continent to buy these products. This 

year, with the lack of rain, the ranchers did not have any cheese to sell. Buyers also come 

with refrigerated trucks to purchase the catch of the fishermen in the cooperatives along 

the Pacific coast. 

  Many residents receive retirement benefits and/or are supported by family 

members living elsewhere who send food, medicine and money. A few people of the 

town hire employees and some residents caretake huertas of absentee owners. Some are 

civil servants, supported by the state government as teachers or policemen. Some are 

fishermen whose families live in town so the children can go to school. The few shop 

owners travel to the larger cities to bring back supplies. Merchants also come from 

Cuidad Insuregentes and Constitución selling paper, medicine, and food. A few extended 

family members who live in other regions of the peninsula have put together funds to 

support their home town, and these partially finance the small hotel, food service for the 

elderly, and town restoration and development projects. 

 The highway coming from the Valley of Santo Domingo reached La Purísima in 

1994; residents say this is when many of the younger generations left to find work 

elsewhere, others say that the young and able have been leaving the town for many more 

decades. Some say it is mostly the family members coming back to visit older relatives 

that provide the market for the town’s agricultural products that aren’t consumed in the 

homes. The highway still is not an easy means of transportation; the state lacks funds for 

its repair, tearing up sections at a time, and most people choose to drive on the 
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washboarded dirt tracks on either side of the pitted, intermittant pavement. Plans to pave 

the wide, new road from San Ignacio to Insurgentes are beginning to be realized on the 

ground, and resident speculate this will bring more income to the area. They also say that 

this will happen because of the political interests in the ejido and personal benefit many 

politicians stand to gain. 

 Government agricultural assistance provided some of the farmers with a 

community tractor to be shared among seventy-six people in La Purísima. The state 

agricultural agency SAGARPA distributed many of the young, grafted orange trees 

fifteen years ago at reduced rates. Most farmers said that SAGARPA had programs to 

assist agriculturalists, but many are too poor and cannot complete the paperwork 

necessary to solicit funds; they are also not as eligible because they are small producers 

and unorganized. Many of the ejido members did receive subsidies for livestock 

infrastructure and expenses, including fencing and wells for livestock water. They also 

buy the female cattle, sheep and goats and give them back to the ranchers. For town 

residents, the government has paid people to teach workshops on sewing, cabinet making, 

and other artisan skills; a few of the people actively work in these crafts, but according to 

most, the active production does not extend past the year of the workshop. 

  

Tourism 

According to the owners of the only small hotel in town, fewer than one hundred 

people visit the town each year and write in their visitor registration booklet. The festival 

of December 8th and the Baja 1,000 race draw many people who do not register, but come 

to piknic and camp or sleep in the homes of extended family. Many of the tourists come 

from the state of Baja California Sur, students, scientists, and historians, and most other 

visitors arrive from the United States and Canada, and a few from Europe. People come 

to visit the historic mission town (without its mission) and its small farms and wetland 

birdlife. The town does not have an easy access road, nor restaurants, nor foreign money 

facilities and not much to draw tourists. While many foreigners come to the surfing town 
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of San Juanico, few make it into the isolated oasis of La Purísima, and those that do, pass 

by without stopping. 

 

Protected Area Status 

Three residents out of twenty-three interviewed said that La Purísima was 

designated as an international RAMSAR Wetlands Reserve. The official RAMSAR 

protected area, created in 2008 covers 460,959 hectares and includes the La Purísima, 

Comondú, and San Javier oases. Regulations prohibit people from damaging vegetation 

and wildlife within the water course or humedal, and these are enforced through 

SEMARNAT, Secretary of the Environment and Natural Resources (Secretaría del 

Medio Ambiente y Recursos Naturales), Mexico’s legislative branch of the environmental 

protection agency. Most informants said that SEMARNAT had environmental protection 

regulations, but they were not able to specify them, except the requirement of a permit to 

cut a lot of palm leaves or trunks. They said that government regulations did not affect 

them much because of a lack of official visits or presence. The ejido has its own 

vigilantes that monitor and enforce activities on the ejido. 

 

Cultural Practices and Perspectives 

Older residents remember La Purísima as a verdant oasis, fertile and overgrown 

with fruit trees (palms, figs, avocados, apples, peaches, mangos, bananas, guavas, and 

citrus of many types), grapes, wheat, barely, cotton, sugarcane, favas, peas, lentils, and 

yurimuni beans (Black-eyed peas). The general town memory describes a process of 

water development in San Isidro and the subsequent agricultural decline of La Purísima 

because of insufficient and salty water. One resident remembered planting three types of 

barley: a beardless variety called pelona, another variety used primarily to feed people 

and animals, and a bearded variety that they used to make beer, fermented in wooden 

barrels. Many residents of San Isidro still farm plots of land given by governor General 

Juan Domínguez Cota in 1934 in exchange for working on the hydraulic system. These 
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workers were paid a salary of fifty cents a week, plus two kilos of beans, three kilos of 

corn, and a little coffee and sugar, and the one-hectare plots of land.  

  Wine. One winemaker described his process: He harvests grapes in August or 

September and lets the fruit dry two to three days on a petate (woven matt) in the sun. He 

then fills a plastic barrel with the partially dried grapes, puts on a pair of clean rubber 

boots, and stomps the fruit to release the juice. He pours the mash into a platic barrel of 

500 liters, covers it well, and lets the mash ferment for nine days. The seeds and skins 

float to the top, a floating mass called orujo and this he skims off, leaving just the liquid. 

He lets the liquid sit for fifteen to twenty days, covered, to ferment in the second stage. 

Then he transfers the liquid to glass carboys (garrafones), each well capped. By 

December, the wine is ready. Another winemaker specified that the wine is drier if the 

grapes are only left in the sun for a day, and sweeter if the sugars concentrate more with 

the sun. When crushing the grapes, the seeds cannot be crushed or the wine will not taste 

right. The color of the wine comes from the skin of the grapes. Some elder residents 

remember their fathers and uncles smashing the grapes and fermenting the mash in 

rawhide containers called tinas. To make these, they took a large, dry hide, cleaned it 

well and stretched it on a frame. Others fermented the grapes in wooden barrels. They 

explained that people have a tradition of wine from the Spanish and other Mediterranean 

cultures before they came to the peninsula, and wine is especially popular during 

Christmas. A few people come to the La Purísima valley asking for wine because it is 

raised naturally and is supposed to be good for the health. 

 Figs. Residents identified two types of figs, white and black, though the black 

mission variety was more prevalent. They used to dry the black figs and pack them in 

tin,19-liter containers to transport to the cities. Families stored dried figs in rawhide 

containers (zurrones) for the times of year when they did not have fresh figs. They also 

made dulce out of the figs. The women harvested the figs when they were green but 

large. Then, sitting in the house, the women would make several slits in the stem end of 

each figs so the white sap would drain out. Afterward, they cut each fig into quarters, but 

not completely, leaving the fruit attached at the bottom and boiled these quartered figs in 
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water. When the fruit color had faded to a yellow-green, the milk of the sap would coat 

the pan on the sides and be sticky. They drained this water to take out the sap, and then 

boiled the remaining fruit in a sugar syrup. The mixture was about two liters of water to 

one kilo of sugar to enough fruit so that the syrup just covered the fruit. One woman said 

she lets the figs boil over a low fire until the foam starts to gather on the surface. She 

cooks it to the point where the drops of sugar fall off the spoon easily, but the last drops 

sticks—“You don’t want it to crystalize; it should be soft.” In collective memory, the 

oasis always produced figs even when other fruit was scarce, before the plague hit all of 

the trees. Buyers came to buy the figs and they transported them to the mainland to sell. 

One man said that his grandfather had teams of twenty burros, with one team of white 

burros to transport dried figs. 

 Dates. Criollo date palms grow in many of the huertas and fill the valley below 

the town. One family of piscadores harvests most of the dates, using ropes, even though 

before they climbed the palms barefoot and free of protection. People dry the dates on 

woven mats (petates) of cane, covering them at night with palm leaves. One farmer 

described his process of putting the dates in a sack for two days, and then spreading them 

out in the sun again so the dates would sweeten and harden. He waits until the skin is not 

sticky on the outside before packing them, and said that dates would keep for years. One 

informant with a long family history in La Purísima makes a dulce de leche with dates 

and almonds. She uses only the dates that dry on the palm trees—these are very hard, dry 

and almost flavorless, but hold together better in the dulce. She uses canned condensed 

milk now, but before, her mother (and female family members) stirred milk and sugar 

until it thicked. She chops dry dates into small pieces, and mixes them into the milk when 

it is already thick, and at the last, mixes in chopped almonds. She calls these sweet treats 

Auroras after her mother.  

 Mangos. One woman describe a different way that the old women prepared the 

mango dulce: They harvested mangos when the fruit were still green, sazon. They peeled 

the fruit and cut off slices from the sides of the seed. They made the sugar syrup with less 

sugar than for the fig, and they didn’t cook the fruit first, but put it directly into the 
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boiling sugar water. That type of dulce was more acidic and didn’t last as long as the 

mango preserves they make now. Most women make the dulce of blended mango; the 

fruit is more mature when they harvest it, and they cook it into a paste first, then add the 

sugar and continue cooking. A frying pan of ten to twelve inches of fruit takes about two 

cups of sugar. “Cook it until the fruit sticks together and unsticks by itself from the 

bottom of the pan when you are stirring.” 

 Bitter Orange. Women usually make dulce with fresh or dried bitter orange rind. 

They soak the rind and change the water every day until the bitterness is gone; they also 

boil it in changes of water. They always cut off the outside of the rind first, the part with 

the color, oils, and most bitterness. Antother tradition (common to most oases) is to add 

pieces of the bitter orange rind to the piloncillo when it is boiling. They put this sugar 

into molds and it is called panocha de gajo, because in each mold one can find the piece 

of orange rind. They make this for Semana Santa. 

 Sugarcane. They still make piloncillo and panocha out of both purple and white 

sugar cane at two mills in the valley above the town of La Purísima. The old mills were 

powered by animals; the newer mill, brought from Comondú uses electricity. The mills 

are small, just knee high and made of three iron rollers. Juice pours out a plastic pipe 

from between two of the rollers, and below, set into a concrete box, they put a tin barrel 

or container that can hold twenty liters. The chaff form the grinders accumulates in a pit 

on one side of the mill. At one facility, a block and croncrete structure houses two large 

bowl-shaped depressions, with compartments to build fires underneath. Copper pots and 

copper pots, about 1.3 meters in diameter, fit into these bowls. They pour eleven latas 

(20-liter containers) of juice into each copper pot. They build a fire beneath the copper 

bowls and stir the mixture with a large wooden paddle as the sugar condenses. The 

cooking time depends on the water content of the juice—it might take one hour or more. 

They mix in the peel of bitter orange (already soaked and dried)at the end. Then they fill 

molds in long slabs of mesquite heartwood, each mold a small rectangular shap with a 

rounded bottom. The slabs are soaked first, and some have bands of metal holding them 

together to prevent splitting. They use small wooden paddles to spread the thickened 



 

 

 
 
  324 

sugar into the molds. Later, they pack the hard sugar into bags of one, two, and three 

kilos. They say that sugar cane is diminishing in the valley. 

 Opium Poppies. As in other oases, opium poppies were a little known but 

important historic crop. Several elderly farmers remember that in the years 1940-1950s, 

when Hollywood was a nacent and growing market, fields of opium poppy grew in the 

gardens of San Isidro, and others say that it began with the Chinese families that brought 

the seeds from China earlier in the century and taught the farmers hwo to extract the gum. 

They transported this with other merchandise back to China. One man would be in charge 

of cutting the “ball” of the flower, making three slices, and then gathering the sap or gum 

that dripped out of the slices. They collected the sap little by little. One man described 

how they would be given a tin container, like the ones with mints, with a hole cut in the 

top. They would scrape the gum into the hole until the box was full, and then they would 

be given a new box. The growers had vigilantes and knew when the police were going to 

come; one day there would be poppies, and the next day, the field would be clean and 

empty when the authorities arrived. 

 Other Traditional Recipes. Colache is a dulce made out of squash; they peel off 

the skin of the squash and cut it into pieces. These pieces they drop into the pure, boiling 

sugar until it begins to turn a shiny carmel brown color and harden. They also harvest the 

same type of squash they also harvest when it is young and tender. They steep pieces of 

the young squash; in another pan with olive oil, they sauteé garlic, red chile, and finely-

chopped onion. The squash is called arota or sehualca, depending on the maturity. 

Sehaulca means yellow. They drain the squash from the water and mix it with the sauteéd 

vegetables, then blend it smooth. They add salt and pepper, and at the end, little squares 

of hard cheese are droped on top to melt, and this is served with a hot-chile sausage, 

chorizo. They also bake the whole squash, first cutting off the tops and scooping out the 

seeds, and then they fill the squash with sugar and bake them in the oven until the flesh is 

tender. 

 Favas are soaked overnight in water, and the husks of the seed removed, leaving 

only the inner seed, or almendra. One woman explained the process of making the 
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traditional fava bread: She boils the almendra of the fava until it is soft. Then she mixes it 

with piloncillo (brown sugar), flour, cinnamon, butter, oil, milk, baking powder, and salt. 

She pours the batter into a heavy cast iron pan—hers has three legs and a thick lid. This is 

placed in the coals to bake, with coals over the lid. They also make crema de habas, a 

soup of favas. If some is left over, they fry it in oil and serve it with meat. 

 Peas are served with the typical plate of roasted goat mixed with red chile, called 

birria. They also eat fresh peas, harvested in the month of Semana Santa. The peas are 

served with green chile or withgreen garlic, green onions, cilantro and fresh cheese. 

 

Historical Inventories 

In 1730, ten years after the mission was founded, Jesuit father Tamaral wrote a 

letter to the Padre Visitador General in Mexico City describing a mission vineyard of 

seventy-four varas in length and thirty-eight varas long with 280 grape vines. The 

vineyard was surrounded by a hedge of fifty-five pomegranates, and another fence 

beyond of nopales, and beyond, a thick planting of agaves. Around the vineyard were 

thirty-nine fig trees. The mission had two suertes of caña de humedad and land prepared 

to plant another suerte. A vegetable garden of sixty-six by ten varas was planted in 

vegetables, with a quarter planted in turnips (nardos), and roses and other flowers to 

adorn the church. Within the huerta grew a few fruit trees of lemon, guava, and sapote 

(from a photocopied document held at La Purísima, original not found).  

 In 1771, Franciscan missionary Father Palóu describes the mission as: “[D]istant 

from that of Comondú ten leagues; from Guadalupe thirty leagues; from the ocean seven 

leagues. It is in twenty-six and one-half degrees north, situated on the banks of an arroyo 

called Cadegomó on a beautiful spot and in a pleasant climate. It has enough land capable 

of cultivation upon which may be sown several fanégas of wheat, with an abundance of 

water from the said arroyo, though for irrigating, it depends upon a very large dam built 

across the arroyo, and upon the floods, which when there is high water carry it away, as 

happened in the past year 1770, when from this the mission was put back because they 

waited too long in restoring it for want of laborers; but thanks be to God, they finished it 
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and the mission has returned to its former condition. It has a church of stone and mud and 

partly of adobe roofed with tules like the dwelling. 

 “It has some vineyards, many fig-trees and pomegranates, and much cotton is 

grown to aid in clothing the Indians. Ordinarily many figs are raised, and there was a year 

when nine hundred arróbas were obtained. In the last year, only three hundred were 

gathered on account of the damage done by the locusts; for the same reason not a grain of 

wheat or corn was harvested, when about two hundred fanégas were expected. At present 

seven fanégas of wheat have been sown; if they remain free from the plague, the mission 

may harvest a good crop. It has about sixty tinájas of wine, each holding sixty pints. It 

has no rancho, nor a place for one; only in the neighborhood of the mission it has twenty-

eight tame but old oxen, of which only four pair are of service for work . . .” (Palóu in 

Engelhardt 1908). 

 The 1774 Vicente de Mora inventory reads: Mission of Our Lady of Purest 

Conception of Cadegomo . . . 1774. Lands and Plantings of this Mission and Fruit Trees. 

This mission has arable land for ten fanegas of wheat and for three or four more of corn. 

Only eight of wheat and two of corn are actually planted for the lack of people, who are 

sick. All of this is understood to be contingent on one earthen dam, that many times the 

floods carry away, and then nothing can be planted. 

 Vineyards. The mission also has 3,000 grape vines, and also 350 recently planted 

and established, and space for 400 more. This mission also has (arable) land about two 

leagues away called San Marcos without (benefit) for four fanegas of wheat, although it 

is well understood that the water is not permanent for which reason it is not planted, also 

for the reason stated above (AGN: IC, Vol. 166, Exp1, 19r). 

 Also there are two medium cotton fields and one garden large enough for all types 

of vegetables. In this there are 240 grapevines, two lemon trees, two orange trees, three 

peach trees, two avocado trees, two citron trees, and two lime trees. Along the banks of 

the irrigation ditches are about 600 fig trees and 900 pomegranates. And also ten oranges, 

17 olives, 34 Berber dates, one sapote, and one guava . . . –Fr. Juan Antonio Formoso 

(AGN: IC, Vol. 166, Exp1, 19v). 
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 In 1824, fray Francisco Troncoso writes that residents of the valley cultivated 

wheat, corn, beans, favas, garbanzos, lentils and barley and had a famous vineyard, and 

fruit trees from which the dried fruit was known throughout and beyond the peninsula. In 

1828, the mission was abandoned and completely destroyed after a hurricane; 

floodwaters destroyed the dam and the acequias (Trejo 2002). 

 Urbano in 1859 describes the mission as situated three leagues from the ocean in 

the arroyo of Cadegomó. A hill in the form of a pyramid, truncated on top dominated the 

mission. The spring was scarce for the quantity of arable lands. He writes that in 1825, 

the mission was abandoned and not revived until 1838 when a soldier obtained a 

concession of land. In other times, the mission was sustained with seeds from Loreto and 

Mulegé. They cultivated the same types of cereals as were grown at Comondú. 

 

Discussion 

The village of La Purísima has a stagnant, aging feel with peoperty prices high 

though many of the old buildings are abandoned and crumbling, the gardens, also many 

abandoned have absentee owners in many cases, and some property owners, also town 

politicians have acquired government funding to build small cabañas for tourism. The 

acequia system does not function well, and the little water that flows deposits salt onto 

the soils. The town does not have a thriving agricultural community. While the gardens of 

La Purísima have fallen into decline, San Isidro, just upstream has one of the most 

thriving heritage crop traditions of all of the oases, with farmers cultivating several 

varieties of traditional favas, and peas and black eyed peas. This agricultural community 

has a functioning acequia system with sound hydraulic infrastructure, an active and 

interactive association of eighty-eight users, gardens with multi-storied fruit trees and 

small patches of annual crops grown beneath, crop rotations with alfalfa and clovers, 

mixed livestock in the gardens, and minimal mechanization and use of synthetic 

fertilizers. Many of these gardens are still farmed and managed by their owners. This 

oasis has a lack of industrial agricultural practices, few tourists, a festival that draws 

people from the ranches and around the region, and many vibrant food traditions and 
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practices. This oasis lies out of the main flow of people up and down the peninsula, 

located on an unreliable spur of the trans-peninsular highway. The absence of a historic 

church and distance from other population centers has kept this town away from the 

tourists’ sights. Many of the residents are elderly—We encountered one farmer who was 

ninety-seven years old, and who walked a half mile to his field every day to plant, hoe, 

irrigate and harvest his patches of favas, peas, and fruit trees. San Isidro has more young 

people, though few of these are involved in agriculture, and more employment 

opportunities for the residents. The oasis is also part of a RAMSAR wetland reserve, 

though this designation did not seem to have affected the oasis in any way. 
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San José de Comondú (1708-1827) 

(WGS 84): N26 03.583 W111 49.330 

Day of the Saint: March 19 

 

Methods 

I visited this mission from 14 January to 21 January 2010. I conducted nine 

personal and group interviews with thirteen individuals, eight males, and five females, 

ages (3m, 1f) 31-40; (1f) 41-50; (1f) 51-60; (3m, 3f) 71-80; and (1m) 81-90. I marked 

three springs with GPS points and followed and described the canal system. In this oais, I 

surveyed forty-three huertas and fifteen solares for crop species diversity and abundance. 

I marked field boundaries with GPS points and calculated the total cultivated area within 

the huertas as 65.6 hectares. I recorded nineteen mission species and forty-two total 

perennial crop species belonging to nineteen families. I described and took photographs 

of old limón real, sour pummelo, and a sweet-acidic pummelo (#R32, #R33, #R34 and 

#R35). 

 

Mission 

The mission of San José de Comondú, originally founded by the in 1708, but 

moved to a visita founded by Juan to Ugarte in 1736 is one of the most mysterious and 

intriguing of missions. According to one translation, Comondú or Camandú means arroyo 

of stones (Urbano 1859). The deep, narrow canyon cuts through rugged basalt mesas, 

difficult to access from any direction. A paved highway from the west coast, cutting at a 

northeast diagonal from the road between Ciudad Constitución and La Purísima, almost 

reaches the mission, as of a year ago. However, even as this highway was being 

constructed, floods destroyed the long, rough, rocky road coming from San Javier to the 

east. The mission is situated in one of the canyons draining to the Pacific off of the tall, 

volcanic Sierra La Giganta range, about twenty-two kilometers southeast of La Purísima, 

and northwest and across the peninsula from Loreto at an average elevation of 280 

meters. The Arroyo Comondú winds through the rough edges of the mountains, passing 
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through both San Jose de Comondú, and a few kilometers downstream, San Miguel de 

Comondú, with the black mesas gathering the heat but limiting the solar exposure in the 

canyon. The nearly vertical walls and verdant valley give the canyon a surreal, other-

worldly feeling. The arroyo begins to open as it descends and almost disappears in the 

salt flats of the west coast. The mission receives 230 mm annual average rainfall 

(CONAGUA 1938-2009). Temperatures range from 0ºC to 46ºC with an annual average 

of 22.6ºC. Upstream of the mission on top of the mesas, long, flat ephemeral lakes fill 

with water after heavy rains that percolates slowly and recharges the aquifers of the 

region. 

 The upper town of San Jose de Comondú has 109 people in thirty-six families 

(INEGI 2010); they live on the south bench of the narrow arroyo with houses on either 

side of the main dirt road and few people living higher on the slope. The dirt road winds 

downstream, crosses the arroyo and follows the north bench through the town of San 

Miguel de Comondú, population 148 with forty-one families. Each town has its own sub-

delegado or mayor. San José used to have a primary school, but this closed in the last few 

years for a lack of students, and now the few children of the town travel by bus each day 

down to San Miguel. The lower town also has its own church, a state-funded medical 

clinic, a dormitory for students that come from the ranches, and a secondary school. 

There is one restaurant in each town, both in the homes of residents, an upscale, private 

lodge in San José for guests by appointment only, two smaller cane and thatch cabañas 

run by the mayor of San José, and a few other eco-tourist, rustic facilities, running water 

from the springs in the canyons, electricity through the grid, internet at the secondary 

school, though no gas service station, banking or phone service. Most of the buildings are 

older adobe or brick abodes, with many of them abandoned. The government came 

through within the last year to restore the town façade: they built a sports facility in San 

Miguel, a community center—empty—in San José, a public dance area and plaza in San 

José, and repainted the street-side walls of the abandoned, empty, crumbling adobe 

buildings. San José has a small stone church, part of the original mission construction. 

The stone mission originally had three capillas, or chapel rooms, and only one remains. 
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The rest were destroyed during the 1930s anti-Catholic movement of the Mexican 

government. The town has almost a haunted feel, the empty school with broken glass 

windows and empty houses, though many people have targeted Comondú as the next 

tourist boomtown. 

 

Water System and Field Design 

Three springs emerge in the narrow, deep canyon above San José de Comondú 

with concrete canals leading from each spring and joining into a single canal that flows 

along the south side of the canyon. The government assisted in the reconstruction of the 

original canals in 2002, though the workmanship leaves much to be desired—water flows 

out of the low parts of the canal back into the canyon and backs up into small lakes when 

the canal rises. The Jesuits, without any modern technology engineered and built much 

more efficient canal systems, and a few sections of stone and lime mortar remain. The 

farmers said that before, the most of the canals in the upper section of canyon were made 

of dirt and washed out with each flood. Water flows into a plastic pipe farther 

downstream in the canyon. The original canal diverges along the south bench and runs 

above the town to water the solares. Another canal begins in the canyon bottom below the 

springs and flows 8.5 kilometers to the end of the huertas in the canyon bottom. Several 

sangrias or drainage ditches also carry water along the canyon floor. 

 The mayor (sub-delegado) of San José is responsible for the management of the 

canals through his town and the upper canyon. He said that if anyone wants to use the 

water, they just have to ask him because the demand is very low. He hopes more people 

will begin to grow vegetables and fruit trees because the springs provide a surplus of 

water. He is also responsible for organizing people to clean the canal. Most of the users 

are absentee property owners and do not maintain the canal through their huertas. This 

work falls to the few people who still utilize the water. Downstream, the town of San 

Miguel received a government grant to pay temporary workers to clean the canals, but 

this money did not reach San José. Workers are cleaning the damage left by Jimena and 

building a stone retaining wall to funnel water into the canals. The water currently does 
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not reach the farthest garden. Farmers estimated that ten farmers use the canal water in 

San Miguel, though they said the canals were not managed by a users’ association, 

instead people open the gates to their garden’s when they want to irrigate. One farmer 

said that in the past, water authorities would tell him what to do and when to clean the 

canals, but now, no one tells them what to do and no one is in charge; hence the need of 

government assistance. The benefit of having no one in charge is that the water is free. 

One man did say that because they are few, the farmers talk amongst themselves and 

arrange watering times. 

 Grape growers in San Miguel water their vineyards once a month in the winter, 

again after pruning in February, and once a week until the leaves emerge. They water 

once a month through the summer and fall to concentrate the sugars in the grapes. These 

had farmers received government grants four years prior to build pilas or retention tanks, 

but the flood took all of the pipes and many have not been replaced. Farmers with 

sugarcane, fruit trees or vegetable crops water more often, though few farmers have 

annuals planted.  

 

Farming Techniques and Practices 

The huertas begin where the springs emerge, upstream of San José. Most of these 

are now abandoned or converted into temporary and permanent pastures for livestock. A 

few old fruit trees remain, though these too have started to die for lack of management 

and flood damage. Salt crusts on the soil where the water has evaporated, and most say 

this is not a problem with active irrigation because the water washes the salt away. A few 

farmers still manage their huertas upstream of San José, maintaining the fruit trees, but 

older residents have let the gardens grow into wild tangles with the native grape taking 

over the trees and making an impenetrable mass of vegetation. The private lodge has a 

manicured garden and vineyard, the few hectares raked daily. Below the gardens turn 

wild again with forests of mixed date and native palms and intermittent fruit trees. This 

stretch of the canyon was once filled with sugarcane, and a few of the old mills remain. A 

few farmers still plant sections of sugarcane to process in the community sugar mill. 
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Within both towns of Comondú, residents still manage solares filled with mixed fruit and 

vegetable species and small livestock. The gardens in the canyon continue past the town 

of San Miguel, intermittently managed and abandoned, though fruit trees survive in most. 

Goats wreak havoc on those gardens not fenced well. A side canyon from the south joins 

below San Miguel, and the canyon widens; here the grape growers have their vines. 

Farther downstream, the deep basaltic canyon necks down again and the gardens below 

have been thrashed by the floods. 

 Varieties. Comondú has one of the most diverse mixes of species, including two 

types of custard apple (Annona reticulata and A. cherimola), three varieties of tropical 

Spanish plums (red and yellow Spondias purpurea and S. mombin), the old mission 

oranges that can be reproduced by seed, limón real, pummelos, several criollo types of 

mangos and avocados, olives, mission grapes, mission figs, guavas, pomegranates, 

enano, costillón and verde bananas, purple and white sugarcane, papayas, and loquats. 

New varieties of grafted citrus (Valencia and navel oranges, tangerines, mandarines, 

tangelos, grapefruit) and mangos have come from Cuidad Constitución as grafted trees. 

 Propagation. Farmers said that in the past, they propagated fruit trees by seed, 

cuttings, offshoot and acodo (burying the branch until it roots) methods and also by 

grafting. The grape growers said the propagate grapes from cuttings: one viticulturalist 

cuts his sarmientos (sections of vine) at fifteen to twenty-five centimeters and leaves 

about five to six buds on each. He starts these in plastic pots until they are old enough to 

be planted in the vineyard. Another leaves only four buds and buries the vine up to the 

level of the old grape raceme, which will be the first productive vine. Another young 

farmer (age thirty) described his grafting methods, learned from a technician that came to 

Comondú: He cuts a long bud or stalk and makes a diagonal slice on the end to match a 

slice cut in the stem of the parent stock. He wraps tape around the graft and seals it with 

glue; he also puts glue on the cut ends of the stalk to prevent moisture loss. He has bud 

grafted roses as well as avocados and citrus. One farmer said that the regional sweet 

lemon (limón real) cannot be planted by seed because the seeds do not sprout. 
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 Pruning. As in most oasis communities, farmers prune in February during the full 

moon. One farmer said he doesn’t know if this is the best way, but it is how they have 

always done it. He leaves two buds on the grape spurs generally, though sometimes one 

and sometimes three. When the branches are just forming, he leaves more buds so that 

they plant grows taller and forms its arms. One grape grower sets support posts for his 

vines and stretches three wires between the posts. Each wire is separated by thirty 

centimeters. He ties the grape vine to the wire with strips of fan palm leaves. He leaves 

four or five buds on some of the branches, and when these are green and more flexible 

later in spring, he bends them along the wires and ties them. 

 Harvesting. Fruits mature throughout the year: loquat, custard apple, and mango 

mature in the summer; they harvest grapes in August and September; and citrus have an 

extended season from late fall and into late spring. 

 Fertilization. Some farmers do not add any synthetic or organic fertilizers, some 

use manure and a few reported using urea. Many of the semi-abandoned gardens have 

livestock grazing in them that add to soil fertility. Flood debris also accumulates in the 

gardens as a source of organic matter. 

 Plagues. Farmers reported the plague that affected olives throughout the region; 

they put traps to identify the pest and then fumigated, however the olive shave not 

produced in recent years, so they do not know if this was effective. Legumes and other 

annual crops were at times affected by plagues, and a few farmers use Malathyon or soap 

with hot, ground chiles. Grape growers said that bees, wasps, foxes, and racoons eat 

much of the harvest. 

 Annually cultivated crops. A few people grew commercial and some traditional 

varieties of cabbage, lettuce, cilantro, garlic, onions, peas, favas and corn. Farmers said 

that production had dropped; forty to fifty years ago, gardens fed the community. 

 Extreme events. Hurricane Jimena passed through the town, and the arroyo 

flooded, but did not damage the houses. The flood did bury the canal and pass over some 

of the historic structures in the bottom of the canyon. Farmers in San Miguel reported that 

the flood tore out grape vines, toppled avocado and mango trees, and carried away corral 
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structure and irrigation tubes. One elderly woman described the flood (though she could 

also have been describing other floods in the past): During the hurricane, the streets filled 

with water rushing down from the hills. It almost flooded the house. Branches fell. The 

roofs of many of the houses were of tin, and the wind lifted them. The old adobe roofs 

fell (people had the practice of layering dirt and stones on the roof as insulation). The 

flood filled the canals. They had to clean them out again. For a week, they were out of 

water and electricity. The road was damaged. People brought them food--they came in a 

helicopter with provisions. They were already prepared; they had water, food, and 

candles. It took a few days for the sun to come out again so they could dry things. 

 Comondú also experiences large fires that sweep through the native palms and 

date palms in the canyons. As more of the gardens are abandoned and the palm leaves 

accumulate, the garden present a higher fire risk. A few large fires have left most of the 

palm trunks blackened with charred bark. An elderly woman described a time when the 

firemen came but could not put out the fire, and people climbed up into the hills to be 

safe. The braver of them took buckets of water from the canal to moisten the thatch roofs 

so they wouldn’t burn. The fire burned most of the palms in the arroyo. 

 Livestock. Many town residents are also ejido members that run livestock in the 

mountains around Comondú. Several years prior, the price of goat cheese rose to the 

extent that the farmers converted their gardens into goat pastures to sell the cheese. One 

farmer grows buffle grass, alfalfa, and clover between his rows of grapes to use or sell as 

livestock feed. He keeps two milk cows and pigs. The drought of the last year has forced 

many of the ranchers in a state of emergency, cattle are skinny and dying, and those who 

can afford to do so are bringing the cattle down from the mountains and moving them to 

areas where they can buy alfalfa and save the cattle. The water sources in the mountains 

are also drying, so cattle have to be moved to ares with wells. They are selling the calves 

early, at low prices. One man estimated that there are close to 2,000 cattle on the ranches 

around and maybe 5,000-6,000 goats. He said that estimating numbers could be difficult 

because of the bad roads, scattered ranches, the different directions livestock owners 

traveled to markets, and the decentralized nature of the business. 
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Land Tenure 

Land in Comondú, as in other oases is characterized by conflict. Official maps 

show only a handful of private properties in the valley with clear, legal title. These 

residents pay taxes, although they described the process as complicated and tricky: one 

man said that each year the government increases the taxes and charges fines for late 

payments, and sometimes they hide the documents. One time they made him pay twice 

by charging him at two different tax offices. Before, residents could pay taxes in town, 

but then the office was moved to Francisco Villa, and then to Insurgentes, and then to 

Constitución, and many people do not have vehicles or cannot travel this far, especially 

the older people. Some property owners believe the government wants to take their land 

and give it to the ejido. One owner said: Why should he give his land to the ejido? They 

don’t do anything; if they have a garden, they leave it, occupy the garden of someone else 

who has to leave to work, and then claim rights to the land. Some of the gardens owned 

by people who have left the region to work or allow their students to go to school are now 

occupied by people who can legally claim title to these properties. 

 Ejido members claim that the houses on the hill are private property and the 

gardens in the canyon are ejido property. A few said that all of the huertas are private, but 

the land surrounding the town belongs to the ejido. Officially, Procede (Programa de 

Certificación de Derechos Ejidales y Titulación de Solares Urbanos), the program of 

certifying ejido rights and urban properties has delineated corrected ejido and private 

property lines, though many of these cut through huertas. A recent lawsuit regularized 

one huerta in the valley, ruling in favor of the private property owners and assigning them 

complete rights to their huerta, though most have yet to gain clear legal title. 

 

Mission Economy 

Comondú was at one point a thriving agricultural valley; in the 1950s, the valley 

of Santo Domingo opened large-scale agricultural production, and many of Comondú’s 

residents left the community to find work in the agricultural fields. Comondú continued 
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to produce sugarcane, with several active mills, though all but two of these have been 

abandoned, and the small quantity of sugar still produced is sold only to local and 

regional markets. Five or six farmers grow swaths of sugarcane. Farmers say that while 

they can produce fruit in the valley, much of it goes unharvested because they cannot 

compete with commercial prices—the can harvest a few oranges, but Constitución has 

hundreds, if not thousands of hectares of oranges produced next to the trans-peninsular 

highway. A few of the farmers sell their fruit products, though most is consumed locally 

or given away. 

 A few residents sell leaves of native fan palms to make thatch roofs of palapas; 

they transport them to La Paz. They also harvest palm trunks and peel them to use in 

construction—both of these require special permits, which are often not obtained. One 

local artisan carves seats and flower pots out of palm trunks. A few make woven cane 

mats; one man in San Miguel is well known, and people come to him from other regions 

to buy the petates. One family of women weave palm leaves into baskets and figurines; 

they buy the leaves from piscadores that climb the palms to harvest dates—the ask for the 

very top, soft leaves of the palms. A couple residents make wine. Some of the women 

make dulce out of papaya, guava, green fig and mango. They said that they do not have a 

large market for these products and no way to store them so they produce mostly for 

personal use. Some work as civil servants, some own the few small markets or rent out 

guest rooms to the few tourists who arrive. Some of the gardens in both Comondús are 

owned by people living in other parts of the state (La Paz, Insurgentes, Constitución, and 

Mexicali) or country (Guanajuato) and they pay residents to caretake the gardens. A few 

pay people to help them in the huertas during harvest or planting season. 

 Most of the town residents, who are ejido members or own small ranches live 

from their livestock, specifically goat cheese and young goats (both shipped to Sinaloa), 

though cattle are also lucrative. Ranchers bring their cheeses down from the mountains 

every fifteen days. Buyers come to the region with refrigerated trucks and purchase tons 

of handmade goat cheese. These trucks cross the gulf by ferry back to Sinaloa. Most 
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residents believed that companies on the continent reprocessed these cheeses and sold it 

for many times the price paid to the ranchers. 

 The roads leading to Comondú used to be in very bad condition, and two of them 

were impassable when the survey was conducted, due to storm damage. The newly-paved 

highway has facilitated travel and access to markets. Residents said that it takes between 

two to three hours to reach Ciudad Constitución, and many went once a week to once a 

month. Many of the families own cars. Residents are able to buy most food and 

household products in Comondú, but travel to the larger city for more specialized needs. 

One woman said that there used to be buses that went twice a week (Monday and 

Thursday) to Constitución, Loreto, Santa Rosalía and La Paz, but they don’t provide this 

service any more. 

 The government provides subsidies to the town in various ways; they pay 

temporary workers to clean the canal, providing some shovels and gloves and a small 

salary, and paid residents to help with the restoration project. They have funded other 

irrigation programs and assist ranchers with cattle facilities and feed. They have also sent 

specialists to teach crafts to community members. Most agreed that there was not much 

government support for agriculture, and most forms required proof of clear land title. 

 The town, in general suffers from a lack of economic oppotunities or motivation, 

and most of hte younger families have migrated to other places to find work. Residents 

said that in the past, these labor migrations were temporary and families would return to 

the community, but now more and more people do not return. Many young people also 

leave to pursue their education and few of these return. Residents said that the school in 

San José closed down three years ago because there were not enough children to justify 

the government providing a teacher. They [the government] were even thinking of 

closing the dormitory in San Miguel because of the few children. 

 

Tourism 

The difficult roads leading to Comondú limited the number of tourists who visited 

each year, though residents think that the new road will change this. Locals estimated that 
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fifty to one hundred tourists came through the town to see the mission, and many people 

from the region who have family members in the community visit throughout the year. 

These people buy a few of the products—goat cheese and dulces, but this is not enough 

to support town residents. Most foreign tourists come from the United States, though a 

few also visit from other countries. Most informants cited the scientists from La Paz and 

Spain (RIDISOS), who are currently conducting investigations on the community. During 

the tri-centennial celebration, they estimated that a thousand people came to the villages. 

Many residents (and perhaps also the previous governor and other high profile investors) 

think that tourism will increase in the future and bring economic stimulus to the town. 

 

Protected Area Status 

Officially, Comondú is part of the extensive RAMSAR wetlands reserve that 

includes La Purísima and San Javier. One resident who has participated with the groupd 

of scientists studying the community knew of this designation. Most community 

members, including the mayor were unaware. Residents cited environmental protection 

regulations as penalty for cutting down palm trees without a permit and for hunting foxes 

or racoons that eat the grapes or the pumas that eat the cattle. They have to solicit permits 

through SEMARNAP, they thought (This program has changed to SEMARNAT, but 

most call it by its previous name), though this was usually left to the palm buyers who 

came to purchase the wood. Regulations are not well enforced in the region. One resident 

said that officials had come to Comondú asking the residents about designating the land 

as a Protected Area, but the people weren’t in agreement, so they didn’t follow through 

with the designation. 

 

Cultural Practices and Perspectives 

Comondú has a history of agriculture; elderly residents (and many are elderly) 

remember gardens full of corn, beans, favas, peas, yurimuni, and even a few frijol del 

arbol or “bean trees.” They also produced figs, dates, olives, mangos, oranges, sapotes, 

pomegranates, guavas, limes, lime-oranges, and dates. Now these same gardens are full 
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of unmanaged date palms. One resident remembers exporting olives and making olive oil, 

smashing the olives by hand. They also used to produce large quanities of wine in the 

valley. They used to transport products across the mountains to Loreto. They packed 

dried figs and dates in rawhide containers (zurrones) to take by mule across the 

mountains via Rancho Viejo; these were shipped by boat from Loreto to Guaymas. A 

team of twenty mules made a full requa, or team. The first auto came in by the road from 

Francisco Villa in the 1930s. In the 1970s, they had a telegraph station and a post office. 

A few spoke of the festivals—especially the tri-centennial in 2008 when a band came and 

the governor spoke. The cabalgata arrived from distant regions, and people came from 

the continent came in their traditional dress to celebrate. The people did not even fit into 

the church. The festivals in this mission are much smaller than those of San Javier across 

the mountains, becuase of the access. 

 Wine. One wine maker said that he comes from a long line of wine makers, 

though his forebearers made wine more for personal consumption and to trade locally. 

They drink the wine during meals and after dinner to sleep—One small cup full will 

make anyone sleep through the night. He doesn’t add sugar and says his wine is a little 

dry (though quite sweet by most tastes). 

 He harvests grapes in August and spreads them out to dry for a couple of days in 

the sun. He stamps on them with his feet in a rawhide tina, a stretched, clean hide hung in 

a frame, depressed to form a suspended bowl. The bowl has small holes, two centimeters 

punched to release the juice to a vessel below. He collects only the juice and ferments it 

for a week to nine days. He seperately ferments the skins and seeds; this liquid he 

distributes among the barrels to give them more color and flavor. He pours the wine into 

200-liter plastic barrels, stored in a room with thick adobe walls to keep the temperature 

low. After the wine stops bubbling (he tests this by listening), he caps the barrels 

completely. The wine keeps in the cool darkness until he siphons it into glass carboys or 

bottles to sell. He will often make twenty barrels of wine. 

 Another wine maker says if he wants a dry wine, he does not let the grapes mature 

as long on the vine or in the sun after harvesting. If he wants the wine to be sweet, he 
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harvests later and lets the grapes cure in the sun. The longer the grapes dry, the more 

concentrated the flavor. He crushes the grapes with his feet. Some people say it is better 

to crush them at night because the bees and wasps don’t bother at much during the 

process, but he has found that if he works at midday, the grapes have a higher 

temperature and start to ferment immediately. He uses a clean pair of rubber boots and 

stomps on the grapes inside plastic barrels. He ferments the juice, skins and seeds 

together. During fermentation, the seeds and skins rise to the top. He leaves them on top 

for forty days to give the wine more color and flavor, before pouring the wine into 

bottles. He leaves it usually a little longer, taking the wine off a little at a time to put into 

bottles. 

 One young man makes wine from pomegranates by separating the juicy grains 

from the rind, smashing the grains, separating the juice, and leaving it to ferment. The 

wine has a clear to deep red color, depending on the type of pomegranate. 

 Dulces. Some people make dulce out of the green figs when they can get a 

harvest—a few add the figs to dulce of papaya to make fig and papaya dulce. One woman 

explained that she waits until the fig is large and tender, but too long, and it will be full of 

fiber inside and not good for dulce. They boil the figs to get rid of the white sap first. 

They make dulce out of mangos when the is fully ripe—these do not take much sugar 

because they are very sweet. They smash the mangos by hand and then cook them with 

the sugar until thick. Guavas are similar; they trim the fruit ends, scoop out the seeds, and 

then mash the fruit and boil it with sugar until thick. 

 Dulce of papaya is the specialty among the women of Comondú. They harvest the 

papayas while still green—if the fruit is too ripe, it will not hold together. They first peel 

the papaya, take out the seeds and cut the fruit into large pieces cross-ways. Then they 

soak the pieces in a bath of water and lime--about one cup of lime to a bucket of papaya. 

After it soaks for an hour, they take out the pieces and wash them well. These they add to 

the miel. This takes a lot of sugar, equal parts fruit and sugar. They bring it to a boil, but 

once it starts to stick, they lower the fire. They make it over wood fires, in large kettles 

and attend it all day, stirring with a stick. They let it sit over night on the coals, and then 
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they next day, start the fire again and cook it until it is thick. They put it into plastic pots 

to sell. 

 Other culinary traditions. One informant said she makes green corn tomales: 

when the corn is ripe and sweet, she cuts the kernels off the cob and grinds them with a 

hand grinder. This is rolled in the same husk of the corn. In this village, they tie the 

tomales on both ends. She also makes some that are sweet with sugar, sometimes with 

pineapple. She has seen tomales made of rice and meat, wrapped in cabbage leaves. 

Machaca is another tradition: thinly sliced meat is dried in the sun for three to four days, 

then cooked and pounded with garlic and served wrapped in flour tortillas. 

 

Historical Inventories 

In 1771, Franciscan missionary Father Palóu wrote: [F]ounded in the beginning of 

the year 1708 on the site called Comondú, twenty leagues from Loreto towards the north 

in the midst of the sierra of the same name, and about equally distant from both coasts. 

The Marqués de Villapuente endowed it with $10,000 like the proceeding ones. Its first 

missionary was Father Julian de Mayorga of the Society of Jesus. After a few years, it 

was moved to the place it now occupies, which is a narrow, but long valley running east-

west in twenty-six degrees north. It has a good well, whence water runs through a ditch 

by means of which the fields in said valley are irrigated. The seed sown usually amounts 

to eight fanégas of wheat and five fanégas of corn. It has vineyards with orchards with 

olives, figs, pomegranates, and other fruit trees and also some sugar cane, which is 

ground and manufactured into sugar for sale. Ordinarily this mission does not suffer 

because of want, because the yield of wheat and corn is good. Enough cotton is raised to 

make shawls and thus it adds to the clothing and blankets made of wool. It has a church, 

which, like part of the dwelling, is of masonwork with vaulted roof and the rest of stone, 

and all covered with tules … It also has two hundred and thirty fanégas of wheat 

(espinguin) and three fanégas of summer wheat; two hundred and fifty fanégas of corn; 

eighteen arróbas of sugar; forty-eight arróbas of dried figs, five arróbas of dried grapes 
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and sixty-six tinájas of wine, each holding sixty pints. It has sown six fangas of wheat, 

which is growing well (Palóu in Engelhardt 1908).  

 In 1774, the Vicente de Mora inventory reads: San Josef Comondu. The mission 

actually has eight fanegas of farmland and plantings of wheat: For corn, the mission has 

five fanegas of land, and these are planted this year, although usually only three are 

planted depending on the year and the people able to work. For peas, garbanzos and 

beans, the mission has about sixteen almudes of land according to the quantity of seeds 

that can be planted in these fields, and so the fields of wheat and corn have been 

organized when we speak of the lands that do not have water (AGN: IC, Vol. 166, Exp1, 

64r). 

 The mission has a piece of farmland of three to four almudes planted in 

sugarcane, where they harvest the panocha for expenses and other necessities. One 

vineyard that consists of one thousand eight hundred and twenty-nine grapevines, 

distributed in six areas, four of these are contiguous with the hills in land that could not 

be better destined for them, and the two others are in flat land though it is difficult to 

judge if they occupy one or more fanegas of land, since this has never been planted with 

another crop and because of this an exact quantity is not given. 

 The mission has one hundred and six feet of olives, distributed in two parts and in 

stony ground, situated on the skirt (flanks) of the hills. Some years oil is processed and 

others not. One hundred forty three pomegranates including the small and large, young 

and old; nine white sapotes; eleven lemons; eight guavas; ten oranges with the large and 

small; three date palms; two limes; one avocado; one peach; three hundred and fourteen 

figs; eight hundred and forty feet of bananas; and all of those fruit trees are planted along 

the irrigation canals and ditches. 

 Lately, the mission has a garden of one hundred and six varas square in area, with 

seventy nine grapevines around that form four lovely and shaded walkways. In the center 

it has garlic, onions, chiles, coles, cabbage, tomatoes, carrots, purslane, beets, lettuce, 

favas, radishes, sweet potatoes, squash, celery, parsley, mint, peas, beans, a lot of 

mustard, watermelons and melons, one rose, poppies, and … of Sir Saint Joseph. 
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 All of the above are watered by three springs of sweet and permanent water, with 

the note already stated that the fruit trees are planted along the irrigation canals and 

ditches and the water that flows [through the canals] irrigates them. Only the wheat, corn, 

beans, garbanzos, peas, sugarcane, olives, vineyards, garden and cotton fields are 

irrigated by hand--Fr. Christoval de Vera; Fr. Andres de Sorto (AGN: IC, Vol. 166, Exp1, 

64v). 

 In 1824, fray Francisco Troncoso writes that San José de Comondú had ample 

farmland and abundant water and the mission seeded wheat, corn, beans, favas, 

garbanzos, lentils and barley. There was also a beautiful vineyard, a good olive orchard, 

many fruit trees and abundant vegetable production (Trejo 2002). 

 In 1859, Urbano describes the mission as situated in a deep, walled, tortuous 

canyon that drains into the Pacific. The destruction of the temple did not permit mass to 

be said at the primary altar. They cultivated corn, beans, vegetables, figs, oranges, grapes, 

dates, sugarcane, etc. and fabricated wine, aguardiente, and panocha. The distribution of 

lands began in 1825 under Colonel Echeandía. The author also records annual production 

from the mission as 633 fanegas of corn, 3,513 arrobas of dried figs, 1,490 arrobas of 

raisins, sixty-nine barrels of wine, and ninety-five cargas of panocha, with a value of 

$10,000. 

 

Discussion 

While diversity within the valley is high, the agriculture was not vibrant and many 

gardens had been converted to goat pasture or abandoned. Huerta products are consumed 

locally or sold in small quantities, and according to local residents, much of it feeds the 

birds or rots. Many absentee landowners also own huertas, and land conflict between 

community residents as well as investor speculation has disintegrated community ties. 

There is no functioning association of water users, and the people who actively use the 

canal are few. Government assistance has provided some of the salaries through 

community restoration and development projects and also provided subsidies to ranchers. 

Comondú is famous in other oases for its wine; it represents to the larger populous one of 
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the most isolated and traditional oases. Sugarcane is still processed into panocha and a 

few residents do make wine. Many residents keep the tradition of making dulces, though 

this does not seem to have strong economic incentive. The mission has tremendous 

potential for cultural and agro-biodiversity conservation because of its isolation, the 

limitations of its topography that prevent broad-scale development, and its rich cultural 

history. The canyon is prone to flooding, making agriculture the activity of choice, if the 

residents make the choice to dedicate themselves to this practice. Outside interests to 

promote geo-tourism and eco-tourism might revive the economy, though specific 

attention should be paid to the way in which this development occurs. 
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Nuestra Señora de Loreto Conchó (1697-1829) 

(WGS 84): N26 00.617 W111 20.596 

Day of the Saint: September 8 
 

Methods 

I visited this mission several times though did not conduct agricultural surveys or 

interviews. No original huertas or canal systems remain. 

 

Mission 

The mission of Nuestra Señora de Loreto Conchó, founded by the Jesuit father 

Juan María de Salvatierra in 1697 was the first of the Jesuit missions on the Baja 

California peninsula. The mission served as the presidio, port and center of Jesuit 

operations throughout the Jesuit time, and as the capital of the peninsula until 1830. The 

mission lies at the mouth of the Loreto watershed, which begins in the arroyo Las Parras 

on the steep eastern slope of the Sierra La Giganta and drains into the Gulf of California. 

Annual temperatures range from 2ºC to 44ºC with a yearly average of 24.1ºC 

(CONAGUA 1941-2009). Annual precipitation is 139 mm. The town is a booming tourist 

city with tall hotels, shops, restaurants, several gas stations, banks and grocery markets. 

Urban development has spread across much of the agricultural area, though this mission 

never had sufficient water and arable land for cultivation, and heavily relied upon 

supplies from the mainland. The stone church has a museum documenting mission 

history on the peninsula and a few of the mission agricultural plants in its courtyard. 

Loreto has a population of 14,724 people and 4,105 families (INEGI 2010). 

 

Historical Inventories 

The 1771 records of Padre Palóu describe Loreto: [T]he first that was founded on 

the peninsula, and began on the 25th of October, 1697, on which day possession of the 

peninsula was taken in the name of his Majesty and the first Mass was celebrated by the 

venerable Father Juan Maria de Salvatierra of the Company of Jesus. . . In the year 1698 
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Don Juan Caballero endowed this mission with $10,000 like the foregoing (San Javier). . 

. The mission is situated in a beautiful and sufficiently extensive plain, which for want of 

water as well as the scarcity of rain cannot be cultivated at all, wherefor to avoid expense 

they provide themselves with water from wells which are tolerably wholesome (Palóu in 

Engelhardt 1908). 

 The de Mora inventory, though the ink has faded, reads: Mission of our Lady of 

Loreto, dated the fifteenth of June, 1774. Garden. This is located behind the … of the 

mission close to the adobes, with a well, holding pond, and … for ... water: It has ten 

pomegranates; one fig tree, one tamarind tree, four date palms, a few bushes of cotton, 

two dozen scions that were planted last year. . . --Fr. Vicente de Mora (AGN: IC, Vol. 

166, Exp1, 14r). 

 Notes attributed to fray Francisco Troncoso in 1824 describe Loreto as the capital 

of the province. The land was the driest of the peninsula and the town had one well of 

salty water (Trejo 2002). 

  

Discussion 

The mission of Loreto, once the head of Jesuit activities, an important port and 

capital of Baja California experienced intense tourist development in the last century. The 

huertas, though few to begin with have disappeared entirely, and little remains of the 

original character of the town. High-rise hotels, restaurants, gift shops and the 

international airport exemplify the changes that occur when oases become developed, 

displacing cultural and well as biological diversity. Residents of the more remote oases of 

San Javier, Comondú, and La Purísima have migrated to Loreto for economic and 

educational opportunities. The mission museum highlights the cultural history for 

residents and visitors, and many people take day trips to visit the mission of San Javier. 

The town still serves as a municipal base for the area, and has many residents working 

toward conservation and education. This town, with its resources, services, population 

and history of influence could be a center of governance to provide more outreach and 

education to other mission communities in the area. 
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San Francisco Javier de Viggé-Biaundó (1699-1817) 

(WGS 84): N25 51.652 W111 32.521 

Day of the Saint: December 3 

 

Methods 

I visited this mission from 21 November to 5 December 2010 and conducted ten 

personal and group interviews with the seventeen individuals, eleven males, and six 

females, ages (1m,1f) 21-30 years old; (2m,1f) 41-50; (1m,1f) 51-60; (3m,1f) 61-70; 

(3m,1f) 71-80 and (1m,1f) 81-90. I marked the dam and water diversion structures 

upstream of the mission with GPS points. I surveyed seventeen huertas with an area of 

17.01 hectares, four house gardens, and five ranches for crop species and abundance and 

delineated them with GPS points. I noted nineteen mission and thirty-six total perennial 

crop species in nineteen families. I made photo identifications and descriptions of 

mission sweet orange, mission sweet lime, sour white pummelo, large sour pummelo, 

sweet white pummelo, mission olive and acidless lime-orange (#R20, #R21, #R22, #R23, 

#R24, #R25 and #R26). 

 

Mission 

The mission of San Francisco Javier de Biaundó, founded by Father Francisco 

María Piccolo in 1699 as the second mission after Loreto is built in a deep canyon that 

drains the west slope of the rugged Sierra La Giganta. Father Juan de Ugarte initiated 

agriculture in the valley, building the stone canal and irrigation systems, tilling the 

floodplain fields, planting wheat, corn, olives and grapes among other crops, and 

produced the first wine on the peninsula. Ugarte initiated the stone church, which was 

later completed by Father Miguel del Barco. The volcanic range, in shades of ash pink to 

deep black basalt rises abruptly from the gulf coast and tapers off toward the Pacific. San 

Javier lies thirty-five kilometers inland, southwest from Loreto, but the road climbs 

through jagged, forceful arroyos and the frequent floods have delayed the construction of 

the new highway that will at some point connect the small mission town with the tourist 
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haven of the coast. The canyon slopes support the palo blanco, palo verde, limber bush, 

mesquite, and elephant tree, among other subtropical species. The narrow canyon restricts 

the sunlight, and in winter, the sun might rise at eight o’clock and set behind the tall 

black cliffs at four o’clock in the evening. Cool nights provide sufficient chill hours for 

the olive trees, the fame of the mission town. Temperatures range from 1ºC to 47ºC with 

an average annual mean temperature of 20.3ºC. The oasis receives an annual precipitation 

of 255 mm (CONAGUA 1953-2009). 

 The stone cathedral rises as the focal point of the valley, grey soft volcanic stone, 

with a vaulted ceiling and white plaster on its rounded roof. A stone avenue, bordered in 

young orange trees leads to the mission, with single story adobe houses on either side. A 

dirt road leads upstream of the avenue on the road toward the dam, past a few houses 

with brightly colored flowers and gardens, a primary school, dormitory for the ranch 

children, sports facility, and the town well for potable water. Along the stone-paved 

avenue, the mayor and policemen have an office, and several people live in the old adobe 

buildings. During the festivals, this avenue fills with vendors, and many convert their 

homes into restaurants or rent bathroom facilities. Around the mission, the community 

store sells canned and dry food products, a few houses and one restaurant offer food 

service, some are building cabañas to rent. There is no gas station, cell phone service, 

banking or internet. Downstream of the mission, the road continue past the fields, lined in 

a long dry-stacked stone wall, more small houses and the secondary school. The town 

reaches down the narrow valley until the irrigation canal ends, and then scattered ranches 

continue downstream. San Javier has a population of 131 people in thirty-six households 

(INEGI 2010). Most people live clustered upstream and downstream of the mission’s 

central point. Several have running water and septic systems, though many houses still 

use outhouses. As of July 6th, 2010, electricity from the peninsula grid arrived to the 

town, and now green street lamps line the avenue and most houses have televisions and 

refrigerators.  

 

Water System and Field Design 
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A single stone and concrete dam east of the mission forms a long, shallow 

reservoir of water upstream; water pours into a single canal that flows through a several 

huertas downstream 816 meters to a large pila, ~5m x 20m located along the base of the 

hill, parallel to the mission. According to one resident, the stone dam was rebuilt in 1975, 

and the canals poured in concrete in 1985. A headgate at this pila can be opened to 

regulate the flow of water into the canals. The water divides to fill another pila provides 

water to a few huertas behind the mission and the main canal continues downstream 

along the base of the north canyon slope. The water enters plastic pipe at times, which 

has been laid inside the concrete and stone canal. At the end of the canal, a plastic pipe 

takes the water to the last farm, at the far downstream side of the flat, dusty football field. 

The canal reaches 1.8 kilometers from the dam to the end of the fields. Remnants of other 

dams from the Jesuit time period onward still line the arroyo, and water gathers in 

shallow pools in the white stone. Most farmers use flood irrigation for their fruit trees, 

vegetable crops and quandrants of alfalfa, though some also use drip irrigation. 

 A group of users manages the acequia; they elect a president every three years on 

average. Most farmers said that the group consisted of sixteen users, though we counted 

eighteen huertas within the irrigation system. The users divide the water based how many 

hectares each has under cultivation, a quantity that fluctuates throughout the year. Water 

use is most regulated in winter when all of the farmers plant their annual crops; in 

summer the water level drops, but only the fruit trees need periodic irrigation. Farmers 

irrigate the olive trees every nine days on average, and vegetable crops every eight days 

or more often. 

 The water level in the dam stays high for several years after a hurricane, though 

with successive drought years can drop to a level that water does not flow into the canal. 

In local memory, the spring has never completely dried. Farmers cannot put in wells, 

because the government (CONAGUA) regulates water abstraction, though at least two of 

the farmers have personal wells, one with a windmill, one with a bucket on a rope—

though gasoline pumps could and perhaps have been used for both of these. The city has 

a well for potable water, developed in 1965 when potable water came to many of the 
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central peninsula oasis towns. Outside of the town, groundwater belongs to the ejido, and 

members can petition to have a well. Some of these use gasoline and/or solar pumps to 

irrigate small plots of arable land. Ranches in the tributaries downstream of San Javier 

have acequia systems from several smaller springs in the canyons. 

 

Farming Techniques and Practices 

The canal follows the north canyon bench downstream of the dam, through a few 

gardens behind the houses and then across the road that descends into the town from the 

east, and into a long stretch of contiguous huertas. Mango trees, avocados, citrus, guavas, 

pomegranates and a few ancient olives line the first of these huertas, with the centers 

filled with commercial onion plantings. Most farmers produce green onions through the 

winter months to sell to buyers and supply regional and national markets. This monocrop 

has supported local farmers at the expense of mission annual crop diversity and native 

bird, animal and plant life. Below the mission, the famous 300-year old olive grows along 

a branch of the acequia, its diameter more than three meters, and its branches still 

producing copious olives. The huertas below this olive tree are lined in other, young 

olives (two to seventy years old), with the open patches planted in annual crops or alfalfa. 

Mixed fruit trees grow amongst the olives, scattered along the acequia and serving as 

field borders and hedgerows. Farther downstream in the valley, one farmer has planted 

his young olive trees in long lines to facilitate harvest, and manages open fields for 

annual crops that can be more easily ploughed with a tractor—the structure of the fields 

change as the valley becomes more mechanized. Most farmers said the soil was a fertile 

sandy-loam with no salt problems. 

 Varieties. San Javier residents distinguished among three varieties of mission 

olives, a minudita or small, oblong black olive with high oil content and profusive 

blossoms (one of the 300-year old olives was of this variety), a medium black olive and a 

large or gordo black olive. One grape vine near the large pila was reported to be 200-300 

years old also. A mission grape vine and white-fruited guava tree growing alone at a 

spring in a side canyon below the mission could also have been as old as the mission. 
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Other mission-era crops grown at the mission include the sweet lime, sweet orange with 

large seeds, figs and dates. Later introductions, though still old trees, include mangos 

(manzano, criollo, machete, and Manila varieties), avocados, tropical Spanish plums, 

bananas, white pummelos and papayas. Newer varieties of grafted mango and citrus 

come from Cuidad Constitución. At ranches in lower tributaries, farmers still cultivate 

old varieties of grapes, sweet limes, oranges, pummelos, avocados, papayas and 

sugarcane, though in two cases farmers had moved to town or passed away and their 

properties were for sale. 

 Propagation. Farmers reported using methods of seed, offshoot, and cuttings. One 

of the olive growers prunes the olives in winter and places the sarmientos (scions or 

cuttings) in plastic buckets or bags with soil. He keeps these moist until they sprout roots. 

Another plants the cuttings directly into the ground. Grapes are also reproduced this way 

though none of the mission gardens had grapes growing during the survey—though at a 

later visit, one of the farmers had planted three thousand young grapes, collected from 

cuttings from Comondú and planted them directly in the field. Figs, pomegranates and 

citrus were reproduced through offshoots, separated at the base. They propagate papaya, 

mango, avocado, and orange by seed. 

 Pruning. The olive growers, the only ones in San Javier to describe pruning 

processes, prune the trees in February, using metal clippers to take off the dead wood and 

unproductive branches and to shape the trees. 

 Harvesting. They harvest olives in November and December; the olives at the top 

of the tree mature first. Mangos begin maturing in June, grapes in August; guavas in 

October; and citrus in November to January. 

 Fertilization. A couple of the farmers use only organic fertilizers; one said sheep 

and goat manure is the best, and he keeps sheep and goats for this purpose. Most use a 

combination of organic fertilizers on the fruit trees and synthetic fertlizers especially for 

the commercial annually cultivated crops, primarily onions. They use urea mixes 

purchased in Loreto (1-hour distant) and Ciudad Insurgentes and Cuidad Constitución 

(2.5-3 hours distant). 



 

 

 
 
  353 

 Plagues. Most of the farmers in the valley grow commercial onions, and they 

spray malathyon and pyrethrum every eight days to interrupt the egg cycle of the insect 

that affects the crop. One said that the seedling onions were especially vulnerable to 

plagues. One complained that not all of the people in the valley spray and so plagues 

continued to affect them, though all farmers interviewed who grew onions also 

fumigated. Plagues that affected olive trees were first identified by SAGARPA 

technicians who hung traps in the trees, and once they determined the species 

implemented biocontrol or advised farmers to hang bottles with a pesticide mixed 

composed mostly of malathyon. One farmers said that those who fertilized and fumigated 

received fruit, and those who didn’t, did not have a harvest that year. Another olive 

grower said that a different plague affected olive trees at the roots, and he applied 

chemicals directly to the base of the tree, or flushed them through the irrigation system. 

 Annually cultivated crops: One farmer grew both peas and favas he attributed to 

the missionaries and had been planting for his lifetime. Another grew the traditional hard-

shelled large, striped green and white squash. Traditional fall-planted vegetable crops 

include favas, peas, cilantro, cabbages, radishes, chard, onions, and garlic (seeded in 

November and December and harvested in April) and spring-planted crops of beans, corn 

and tomatoes (planted in April and May and harvested in June and July). Commercial 

crops planted in huertas at San Javier were onions, chiles, tomatoes and squash. Many 

farmers planted onions in small nursery beds and planted them out after the winter 

festival (to be able to rent the gardens out for parking and camping spaces to festival 

visitors). Most crops do not survive the summer heat, though one farmer said tomatoes 

could be planted year round. 

 Extreme events. The 2009 hurricane flooded the arroyo, but the water did not 

reach the village or most of the huertas. At one of the ranches nearby, the winds took 

down many of the old avocado and papaya trees. 

 Livestock. A few residents keep livestock, including horses, mules, goats, sheep, 

chickens and pigs, in corrals or on tethers in or near the gardens. One raised hundreds of 

fighting cocks in cages just above the garden. Ejido members keep goats, cattle, horses, 
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burros and mules out on the ejido. A few farmers raise livestock forage; one hand 

harvests 0.25 hectares of alfalfa. The drought had severely affected livestock on the ejido. 

 

Land Tenure 

Most residents said that the land of the municipality is private but situated within 

the Ejido San Javier. Some residents said were given private title again when the ejido 

formed twenty to thirty ago. There are approximately 106 ejido members. The president 

lives in Loreto and the members meet once a month in San Javier. Each ejidetario has 

rights to the communally held ejido land and forty hectares of individual land. They split 

proceeds generated through mountain sheep hunting, which amounts to about 7,000 pesos 

each according to one member. 

 

Mission Economy 

Mission production has changed; residents said that in the past farmers grew sugar 

cane, grapes, and figs, and now people plant annually cultivated crops to sell in Loreto 

and to buyers from the Santo Domingo Valley. One said that farmers in the valley and 

surrounding ranches produced 300 tons of onions each year; these supply regional and 

national markets. One said that this was a risky business with low profit margins because 

buyers controlled prices and often arrived late, and the costs of pesticides and fertilizers 

were high. A few also grow other vegetables to sell in regional markets. Two growers sell 

fresh and cured olives; one said that he had put four children through college with 

revenues from his olive orchard. Each tree biennially can produce 250-300 kilos, and he 

has 300 trees. He sells fresh olives by the ton to buyers from Loreto and also cures them 

with salt to sell to local markets. One farmer has recently begun to make olive oil to sell. 

The town offers few economic opportunities for residents; one or two own 

restaurants, some work for the municipality as policemen, teachers and street sweepers; 

one caretakers the mission and another waters the new orange trees along the relatively 

new stone avenue. During the annual festival in early December, residents sell food and 
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dulces and rent parking and camping spaces and bathroom facilities. In general, most 

children of the village and ranches leave to pursue education or find work. 

 The highway from Loreto is currently being paved, which will bring more tourists 

to the region. Loreto lies thirty-five kilometers (one hour) away and has an international 

airport, harbor, and many hotels, shops, restaurants and other tourist infrastructure. Most 

speculate this will bring money to the town, and has already attracted investors that are 

buying farmland and properties in San Javier. 

 The government offers assistance to the farmers; the irrigation system restoration 

and community tractor as well as technical assistance to identify plagues were provided 

through SAGARPA. One said that the government also has programs to support farmers 

planting traditional crops such as grapes and olives. 

 In the last few years, the non-profit Living Roots (Raices Vivas) has developed a 

non-profit group to support traditional practices of the region and help people market 

products. They have conducted interviews and held meetings with people from the town 

and remote ranches to help generate ideas and facilitate production, marketing and sales 

of local crafts and agricultural products. They provide labeling, internet marketing, 

outreach, workshops for residents and local youth, and assistance in product sales. Over 

the last two years, these efforts have stimulated wine production and plantings of mission 

grapes at surrounding ranches and within the community as well as olive oil pressing, 

basket weaving, embroidery and leatherwork and offers community members a way to 

stay in the area, maintain traditional practices and support their families. 

 

Tourism 

The proximity of San Javier to Loreto, with its international airport and tourism 

and the relatively good condition of the road (fast improving) attract many tourists to the 

mission. Some estimate hundreds per year, some estimate thousands. During the 

December festival alone, we witnessed a few thousand people who arrived to the mission 

during the four-day celebration. Primary draws are the mission, Baja-1000 race, and the 

festival of the saint and Semana Santa. 
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Protected Area Status 

No village resident interviewed mentioned RAMSAR when asked about Protected 

Area status or environmental regulations affecting San Javier. The mission is included in 

the large RAMSAR wetlands reserve that encompasses Comondú and La Purísma, signed 

in 2008. One man said he thought the town was under a Protected Area designation, but 

he did not know which one. INAH (the National Historical and Archeological Institute) 

protects the Indigenous and mission artefacts; one rancher had registered with the 

Institute to take tourists up to see cave paintings. Many farmers said that PROFEPA 

(Procuraduría Federal de Protección al Ambiente—Federal Prosecutor for the Protection 

of the Environment) was the organization in charge of environmental protection and 

prohibited people from cutting trees. Residents said that they had to apply for a permit to 

cut any trees, even on private property, because vegetation was the property of the state. 

Others said that SEMARNAP (T), (Secretaría del Medio Ambiente y Recursos Naturales, 

Secretary of the Environment and Natural Resources) has regulations protecting the 

animals; they could not shoot deer or rabbits.  

 

Cultural Practices and Perspectives 

In the past, they did not have electricity or the paved stone avenue leading to the 

mission, though they said the wide boulevard was always there. One village elder said her 

father first came to the mission in 1914 when only four or five families lived in the 

valley, and the mission had fallen into ruin. People lived in simple houses with branches 

of guatamote for the roofs. People made chairs out of palm and cardón trunks. The beds 

were covered with palm leaves or rags sewn together. Her father had a burro, and he 

brought wild honey, wild figs and roots from the mountains. The people were very poor; 

they used to eat zaya, a type of wild tuber. They grew corn and mixed it with rock lime. 

They made posole (cooked, ground corn) with matates, washing the ground corn until the 

water flowed clean, and they saved this water for soups. Her father died at age 110. 

Several others in the village were reported to have lived well past 100, and one woman 
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supposedly died at age 125. Residents said that people lived so long because of the food 

they ate, wheat and garbanzos. Residents remember that people used to make wine at San 

Javier, but only a few people of the ranches make wine now. This might change with the 

renewed traditional foods interest. One of the ranchers also mentioned making panocha 

out of sugarcane, but he could not anymore because of age and an accident. Many women 

make dulces of fig, mango, papaya, citrus rind and guava. 

 Olives. The old varieties of olives have grown at the mission since the time of the 

Jesuits. They used to make olive oil by pounding the olives, then pouring boiling water 

over the olives to catch in a recepticle, boiling this liquid again and skimming the oil off 

the top. The small minudita olives make the best oil according to a few of the residents; 

they dry them in the sun until the inside flesh and outside skin of the olives are black; at 

this stage, they are no longer bitter. Then he runs them through a grinder with a motor 

and the oil pours out into jars. He also cures barrels of olives: he fills blue plastic fifty-

five-gallon barrels with olives and water. He keeps these in the shade, and changes the 

water every three days for twelve days to remove the bitterness. He then adds salt at a 

ratio of five kilos per barrel. He prepares the cured olives (black and green), sells olive 

oil, and also sells the olives fresh. Many people harvest the olives; they mostly cure them, 

though Memo makes olive oil. In the past they made olive oil by smashing the olives, and 

then boiling the liquid and skimming the oil off the top. There was an old woman in the 

village that made olive oil. 

 Another grower explained his process: he harvests olives by hand, using a ladder 

to reach them in the trees. He begins in September and finishes the last picking in 

December. Then he cleans the olives, picking out the leaves and stems. He cures olives 

three different ways: machacado is a smashed olive; sajada is the sliced olive (three 

superficial vertical slices made in each); and entera, whole olives. He soaks the olives in 

barrels of salt water, using one barrel of seventy liters to fifteen kilos of salt. The 

machacada (pounded) olives only take fifteen days to cure; the sajadas (sliced) take 

twenty days, and the whole olives take one and a half to two months to cure. He does not 

change the water. When he takes them to sell, he changes the water, filling them with 
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clean water and putting half the quantity of salt back in (~7.5 kilos per barrel). He says 

that he makes his olives the “natural” way, saying that other peope use lye. 

 An elder woman said that before, they used to cure olives in hides of cattle. They 

would stretch rawhide in a frame. Then they put dirt in the hide to make it into a shape 

that would hold the liquid. When the hide dried in its bowl-shape, they scraped off the 

meat and cleaned it very, very well. They the put water and lime inside. They put a hole 

in the bottom with a cork to be able to drain the liquid from the olives. They left the 

olives three days in water, and then changed the water. They repeated this three times for 

a total of nine days in water. Then they added salt and herbs. 

 Residents and people interviewed from the ranches explained similar processes of 

curing olives, with slight variations in the days soaking and salt ratios. One said that they 

added herbs to the olives, but these did not keep as long. Another said that they make 

twenty-five gallons at a time and these will last for five years. Each Christmas, they open 

a gallon. Others dried the olives, spread out in the sun and eaten like raisins, or dried and 

then soaked in olive oil. 

  Other culinary traditions. Machaca, dried and shredded beef is popular 

throughout the peninsula as a tradition from earlier times without refrigeration. This is 

true to such an extent that people still choose to process the beef even though electricty 

has arrived and they could all be eating fresh steaks. One resident explained the process 

in this way: he slices beef into thin, wide strips and covers the pieces with fine salt 

(coarse salt is best) on both sides. He dries them over a line stretched between posts for 

four days. Afterwards, he soaks the dried piececs of meat in water, and then barbecues 

the beef until the pieces are both dry and cooked. Then the pieces are pounded into a 

fibrous mash. This dried-cooked-pounded meat is sauteéd with oil and onions with 

cooked potato to hold it together, and served with tortillas. 

 Festival. The festival of San Javier, December 1-4 attracts hundreds to thousands 

of people from the entire peninsula and some from the United States and mainland 

Mexico. A cabalgata arrives on December 2nd, and others walking and cycling pilgrims 

come from the ranches, Loreto and the visita Las Parras. Residents claim that the San 
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Javier festival is the most famous and largest in the region, lasting three to four days and 

nights with dances, cock fights, a rodeo and bull riding, horse racing, vendors, animal 

slaughtering and feasting, and a celebratory mass and parade of the saint from the church 

to a grandstand set up on the plaza. People come to be married and baptized during these 

days; they take part in the festival for religious reasons, commercial reasons, to be part of 

the peninsula heritage, to make the pilgrimage, to celebrate the mission, visit relatives, 

dance, socialize, make business deals, listen to mariachis and have a general good time. 

The priest does not live in San Javier, but comes every Thursday to say mass, and also 

visits two other ranches down the road. The priest plays a special role during the festival. 

One resident said he didn’t know why the festival of San Javier was so much bigger than 

in other missions but he thought perhaps it had to do with miracles attributed to the saint. 

 

Historical Inventories 

The Palóu report of 1771 details: This was founded in the beginning of October of 

the year 1699. Juan Caballero endowed it with $10,000 in order that its revenue of five 

hundred dollars might serve for the support of the missionary. At first it was established 

in a location called by the natives Biaundó, in the sierra called Viggé; but after some time 

it became necessary for want of water to move it to the place it now occupies, which is in 

a narrow, deep canyon, hemmed by high mountains of solid rock. It lies on an arroyo, 

which has water only in the times of rain, but toward the north the mission has a copious 

spring upstream whose flow is joined by some streamlets. From it by means of a ditch 

water is led to the mission where it is collected in two reservoirs of masonry for the 

purpose of irrigating the little pieces of land, which are entirely surrounded by a stone 

wall. When the rains are abundant all the land can be planted in corn, but even then the 

planting requires no more than five fanegas of corn, which occurs but very seldom; 

generally but two fanegas are used up, because sufficient water for irrigation cannot be 

obtained. It also has many small pieces of land called vineyards, with olives, figs, 

guayabas, and other fruits . . . 
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 The grain was put into earth three times, the wheat too, but the locusts ate 

everything. . . The yield of grapewine (with sale of which corn is paid) was very small on 

account of the damage caused by the locusts in the vineyards; for it only has twenty 

tinajas of wine, each holding holding fifty pints; besides it is very poor on account of the 

damage, the same trouble was experienced in the orchards where much of the fruit 

withered and all was scorched. Old people say that never have such a multitude [of 

locusts] been seen, nor for so long a time, for in this mission they lingered more than a 

year without any means to get rid of them. After this plague came the drought which, 

though it killed the locusts, as they died of hunger, deprived the whole sierra of pastures, 

causing great mortality among the cattle and the other animals, and much discouragement 

to the Fathers who saw the devastation . . . The roughness of the sierra does not permit a 

direct road from the Pacific to the gulf shore. It is a day and a half’s travel from Mission 

San José de Comondú, the greater part of which is most rugged hills (Palóu in Engelhardt 

1908). 

 The Vicente de Mora inventory reads: Report and Inventories of San Francisco 

Javier of the Californias, the year of 1774. Farmland and Plantings. This mission of San 

Javier has next to the mission five fanegas and three almudes of wheat planted. In dry 

years, there is not water, and nothing can be planted. This year, only one fanega and one 

almud of espiguin (wheat variety) was planted and three almudes of candial (wheat 

variety) of which the seed was harvested, another after winnowing. Nothing could be 

planted as there was only water to irrigate the two vineyards on four almudes of land and 

a few fruit trees, including twenty olives, some fifty figs, two sapotes, one chirimoya, 

fifteen pomegranates and four palms—Fr. Domingo Gines and Fr. Manuel Perez (AGN: 

IC, Vol. 166, Exp1, 43v). 

 In 1778, San Javier had twenty-one fanegas of land in cultivation, 1,848 feet of 

grape vines, sixty feet of cotton, thirty olives, 230 figs, 316 fruit trees (oranges, limes, 

pomegranates, etc.) and four pastures (Fr. Gerónimo Salderillas in Urbano 1859).  
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 The 1824 report attributed to Fray Francisco Troncoso describes a short vineyard, 

a regular olive grove, fruit trees, vegetables, and wheat and corn planted for subsistence 

(Trejo 2002). 

 Urbano in 1859 reported the annual production of both Loreto and San Javier as: 

twenty fanegas of corn, four fanegas of wheat, 217 arrobas of dried figs, 170 arrobas 

raisins, 132 barrels of olives, thirty-one barrels of red wine, five cargas of panocha with a 

value of $1,800. 

 

Discussion 

San Javier thrives as a cultural symbol for the region; the mission lies deep in the 

mountains, making the pilgrimage feel long and arduous, though thirty-five kilometers of 

a good and improving road connects the village to the trans-peninsular highway and the 

city of Loreto on the gulf coast. Renewed cultural interests with the assistance of a non-

profit group designed to help community and ranch residents market their traditional 

products has stimulated new plantings of mission grapes and production of traditional 

agricultural products. Most farmers in the mission produce commercial onions to sell to 

regional and national markets, and these are heavily fumigated and fertilized with 

expensive urea preparations. This has kept agriculture alive in the town and provided 

residents, even younger residents with a means of supporting their families, however at a 

loss to many traditional annual crop varieties. The town has an active irrigation 

association and preserves several varieties of heritage fruit trees. The mission is home to 

the famous 300-year old olive tree, still in production. Olives are a town symbol and most 

residents know several different processing techniques and refer to the olive trees as a 

distinct part of their history. The annual festival brings people from all over the peninsula 

and abroad to celebrate the famed saint and regional traditions.  
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Nuestra Señora de los Dolores Apaté (1721-1768) 

(WGS 84): N25 03.333 W110 53.071 

Day of the Saint: Friday before Palm Sunday & September 16th 

 

Methods 

I visited the hacienda of Los Dolores on 12 December 2010, and the mission of 

Los Dolores on 12 April 2011. I conducted only two interviews, one with the caretaker of 

the mission ranch, and one with the owner of the hacienda (1m, 1f). I marked and 

described one spring, one well, and two pilas. I surveyed four huertas with a total area of 

13.97 hectares or crop species and abundance and delineated them with GPS points, one 

belonging to the family living at the Hacienda Los Dolores, and three belonging to the 

owner of the mission grounds. At this mission, I recorded sixteen Mission-era species and 

twenty-five total perennial crop species belonging to fourteen plant families. 

 

Mission 

The mission of Nuestra Señora de los Dolores Apaté , founded by father Clemente 

Guillén in 1721, is not accessible by road, though roads have reached the mission and the 

hacienda in the past. Both families living in these locations travel to town by boat. The 

mission lies in the coastal mountains east of San Luis Gonzaga. Cliffs along the coast line 

between the fishing village of San Evaristo, fifty-five kilometers north of La Paz, and 

Loreto rise abruptly from the water into a chain rugged mountains and mesas. The nearest 

weather station at La Soledad, south in the same mountain range, measured an average 

annual precipitation of 249 mm, and a temperature range of 1ºC to 45ºC with an average 

annual temperature of 22.8ºC (CONAGUA 1961-2009). The elevation ranges from fifty-

five meters at the mission to sea level. 

 Canyons make deep cuts in the ridges, and in one of these drainages, about six 

kilometers inland from the sea, a spring seeps out of the bedrock. The spring flows down 

to a pila below a small flat with the mission ruins. The original canal and pila were made 

with stone, set with lime mortar. The water irrigates a mission garden, where a caretaker 
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lives year-round in a palapa with running water in the house from the spring. The latest 

owner of the mission has developed a compound and gardens on the coast, with two or 

more houses and a grove of young coconut palms. A caretaker lives here also with his 

wife and two children. Another family lives farther to the north in the Hacienda of Los 

Dolores. The adobe ranch house for a century served as the headquarters for the ranch 

that included the mission and its gardens. One family lives at the hacienda now, a 

husband and wife and their three daughters. The hacienda has a well with a gasoline 

pump, a pila, and concrete canals to water the huerta and house garden and provide water 

for the house and livestock. In both locations, solar panels and generators provide 

electricity. These families travel to La Paz to buy household supplies, though the trip 

requires a half-hour boat ride to San Evaristo and almost four hours to drive to La Paz, or 

several hours by fishing panga. The dirt road to San Evaristo requires four-wheel drive to 

cross one of the passes; the town of San Evaristo is home to a few fishermen only. The 

caretaker of the coast gardens had access to satellite internet and said that he traveled 

periodically to the city. The woman living at the hacienda said she had not been to town 

in three years. 

 

Water System and Field Design 

The spring in the canyon flows into a pila just below the mission ruins. The 

owners of the property have reconstructed the original mission pila, leaving some of the 

original stone walls in place and placing new stones in concrete to reinforce the fallen 

walls. They were just filling the reconstructed pila for the first time when we visited the 

mission. The water enters a series of two-inch pvc pipe that are plumbed through the 

mission garden and all of the way to the garden on the floodplain above the house, and 

the house and gardens on the coast, four kilometers downstream of the mission. They 

have plumbed vertical pipes as air releases into the two-inch line, and protected each with 

rocks to keep cattle from breaking the plastic risers. With the mission garden and house 

gardens, the two-inch pipe feeds into lines of drip tube that irrigate the fruit trees and 

annually cultivated crops. This system is the result of efforts of the most recent owner, 
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within the last decade to redevelop and extend the gardens. At the hacienda, the family 

uses a well and gasoline pump to fill a concrete and stone pila (marked with the date of 

1914). The water flows through concrete and dirt canals through the huerta to the house. 

 

Farming Techniques and Practices 

The original mission grape grows alone in a canyon to the south of the mission, 

and from this grape, they have taken cuttings to plant in the lower garden, closer to the 

coast. Old vines also grow at the hacienda of Los Dolores. Below the pila at the mission, 

an old, original orange tree and fig have also survived as varieties from the mission times. 

The mango trees below the mission and at the hacienda are perhaps a century or more in 

age. The most recent owner began bringing in new varieties about fifteen years ago, most 

from Todos Santos where the owners live. These include the citrus, coconut, tropical 

plums, papaya, bananas, pistachios, peaches, guava and pomegranate as well as several 

species of palm. Some of the grape vines came from La Soledad, a small ranch in the 

mountains to the south of Los Dolores where they still have several very old fruit 

varieties. The hacienda has unusual varieties, a Mexican calabash tree and the only carob 

tree found in the oasis gardens as well as mangos, coconut palms, tiny sour oranges, 

sweet oranges, bitter, oranges, pomegranates, guava, bamboo, and tropical plums. 

 To propagate the grape vines, they take cuttings and plant them in the ground; 

they had six different grape vines planted within the last six years. They reproduced 

pomegranates and guava by offshoots. The caretaker also sprouted coconuts from the 

palms near the house. The remaining fruit and palm trees have been brought in as rooted, 

live trees by truck when the roads were passable and by boat. They prune the grapes in 

February, leaving the spurs several buds long. The caretaker prunes the palms almost 

monthly on the full moon. They harvest the grapes in late summer, and the oranges 

beginning in the fall, the mangos in early to late summer. They use manure and leaf 

matter to fertilize, though the caretaker said the soils were rich from the volcanic clays 

and did not need supplements. 
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At the mission garden, the caretaker planted most of the open space in annually 

cultivated crops, including several types of lettuce, arugula, onions, broccoli, garbanzos, 

peas, corn, beets, tomatoes, and peppers. These grew in long rows with drip tube 

stretched along them, down the narrow floodplain bank above the arroyo. The crops 

produced in such quantities that most had flourished and gone to seed without being 

harvested. 

 The owners of the mission ranch and garden do not own livestock, though the 

families on the ranches around, including the hacienda of Los Dolores raise cattle and 

goats. During seasons with more feed in the mountains, the goats and cattle produce milk, 

and the families make cheese for household consumption and to sell. These ranches do 

not produce feed for the cattle, and in times of drought, the livestock struggle to survive. 

 

Land Tenure 

The mission and ranch have been in private hands since Visitador General José de 

Gálvez privatized Los Dolores and San Luis Gonzaga after the expulsion of the Jesuits. A 

succession of families owned the hacienda Los Dolores and the site of the mission until 

about fifteen years ago when an American investor purchased the property. The ranch has 

now been split between the caretaker who worked for the American, who owns the 

hacienda, and the mission that belongs to the lawyer who helped secure the land for the 

caretaker and expel the American. The entire property is in conflict, though split between 

the hacienda and the mission garden with the houses and gardens on the coast. 

 

Mission Economy 

The owner of the mission garden pays two caretakers to live year-round on the 

property. The owners also supply funds for the development of the water system, 

including a backhoe to dig the ditches, the pipe, and the drip tube. They supply fuel for 

the boats to carry all building supplies and agricultural equipment and new trees to the 

mission. The caretaker said that the owners do not sell products from the mission garden 

or livestock. The new owners support the mission gardens with personal funds. 
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Tourism 

Few tourists visit the mission, since the access is by boat, and road access to 

nearby ranches difficult at best. The mission is private and people are discouraged from 

visiting the gardens. 

 

Protected Area Status 

(none) 

 

Cultural Practices and Perspectives 

The owners of the mission property make wine out of the grapes from the newly 

planted vines, which are producing well. They make wine out of the mango fruit, and a 

lemon wine using the outer rind. They also dry mangos. The owners transport the fruit by 

boat and process it outside of the oasis. 

 

Historical Inventories 

(None located) 

 

Discussion 

This coastal mission retained a few relict heritage varieties. The remoteness and 

early transition to private property left this mission in the hands of one family, and hence 

more vulnerable to the whims of individuals. While the ranch on the coast supported the 

family with its agricultural products through the century following the Jesuit expulsion, 

the property has changed hands a few different times in the last fifty years and the 

gardens went through periods of abandonment. The property has now been divided, 

separating the mission from the ranch gardens. The new owners of the mission property 

have restored and expanded the irrigation systems and gardens and introduced several 

new and old agricultural species. The original grapevine has survived alone in a canyon 

with a spring, as have a few of the original trees in the mission garden. This mission is 
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located the farthest from a population center (several hours by boat and vehicle), though 

prestige, the coastline, and the uniqueness of the site have made it an attractive site. 
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San Luis Gonzaga Chiriyaqui (1737-1768) 

(WGS 84): N24 54.490 W111 17.451 

Day of the Saint: June 21 

 

Methods 

I visited this mission from 10 December to 13 December 2010. I conducted four 

personal and group interviews with seven individuals, four males, and three females, ages 

(1m) 21-30; (1m,1f) 31-40; (2m,1f) 51-60; and (1f) 61-70. I marked the single dam and 

spring with GPS points and the described the irrigation system. Only one huerta, with an 

area of 4.6 hectares remains in this mission, with a total of four Mission-era species and 

five total perennial species in five plant families. I also surveyed one ranch huerta and 

three house gardens. 

 

Mission 

Jesuit father Lamberto Hostell founded the mission of San Luis Gonzaga 

Chiriyaqui, in the eastern reaches of the Magdalena plains, in 1737. Ash colored hills 

with scattered vegetation of cardón cactus and dry scrub surround the mission, and the 

arroyo of San Luis passes through, draining into the long Santo Domingo Valley near 

Ciudad Constitución. The mission lies at the upper end of the Santo Domingo aquifer. 

Gullies and arroyos in the region have surprising springs and long pools of water even 

though the landscape feels burned white and arid. A good dirt road leads off the trans-

peninsular highway leads to the mission, and the large population and resource center of 

Ciudad Constitución takes less than an hour. A network of roads connects the small 

mission village to many ranches in the more remote mountains near the gulf coast. The 

mission has an average elevation of 160 meters above sea level. Temperatures range from 

0ºC to 46ºC with an annual median average of 22.6ºC and annual precipitation is ~191 

mm (CONAGUA 1982-2009). 

 This mission once served as the visita for the mission of Los Dolores, now 

virtually inaccessible by vehicle, near the gulf. Padre Juan Jacobo Baegert spent 
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seventeen years among the Guaycura Indians at the mission, leading the construction of 

the church with its barrel vaulted roof and the long stone dam and irrigation canals. After 

the expulsion of the Jesuits, Don José de Gálvez sent the Guaycura Indians of San Luis 

Gonzaga to the Mission of Todos Santos. In 1769, he gave the mission "with its house, 

church, lands, waters and pastures" in perpetuity to a Spanish soldier (Urbano 1859), and 

then to Señor Pablo de la Toba, whose family owned the hacienda for generations until 

the Mexican Revolution. The land then passed to different owners and lies mostly 

abandoned, the old adobe hacienda buildings and store have fallen into disrepair and the 

fruit trees and vineyards are dead or dying. This might be the effect of land redistribution 

after the revolution or absentee owners who do not have an interest in the land. A thriving 

community of eleven families, thirty-seven people still live at San Luis Gonzaga (INEGI 

2010). The mission has a primary school and dormitory for the ranch children, a 

restaurant, and community store. Community members have been restoring the mission 

and some of the buildings, using a plaster of lime, cactus and minerals. San Luis Gonzaga 

does not have electricity from the grid, though cell phone service reaches the mission and 

most homes have some form of running water. 

 

Water System and Field Design 

A spring emerges in the canyon below the mission. Jesuit missionaries and their 

neophytes originally constructed a stone wall of chiseled-square, pink stone a few 

hundred meters across the arroyo. The dam used to have a gate to release water at its 

center, and water used to reach in a long lake behind the dam. Floods have destroyed this 

section, and the dam no longer holds much water. Another pink stone wall, the rocks 

cemented with lime runs perpendicular from the dam downstream, just above the main 

channel on the east side of the arroyo, a meter tall and several hundred meters long, 

according to local sources. Floods have buried all but the top few stones. Two parallel 

stone walls, about thirty centimeters apart and a meter deep, the wall on the upstream side 

higher, form the acequia that leads from the dam to the floodplain on the east side of the 

arroyo. After the last hurricane, two of the local young men excavated out the canal and a 
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stream of water now flows down its length. The acequia waters a garden these brothers 

have begun to clear and plant in annually cultivated crops on the floodplain, and 

continues to another garden downstream. 

 

Farming Techniques and Practices 

During the hacienda time, the huerta produced fruit, vegetables and grain, though 

only two fruit trees and date palms remain. Two brothers from the village have begun to 

clear a small section of the floodplain, now a mesquite bosque, and plant annual crops for 

market. Another garden of annual crops lies downstream on the same floodplain. 

 Varieties. An ancient, almost dead orange tree and a guava in similar condition 

are all that remain in the garden and a few date palms that survive alone in the canyon. 

 Propagation. They do not propagate fruit trees, though a grandmother in the 

village asked us to bring back grape cuttings when we traveled to Los Dolores.  

 Fertilization. They do not use fertilizers; they are just clearing the garden, and the 

sandy-loam soil is rich with nutrients from burning and accumulated organic matter. 

 Annually cultivated crops. They cultivate commercial varieties of vegetables to 

sell: peas, beans, favas, lettuce, cabbage, squash, cilantro, carrots, tomatoes, corn, 

sorghum, onions. They buy the seed in Cuidad Constitución, where they also plan to sell 

produce. 

 Extreme events. Hurricanes flood the arroyo but do not reach the houses nor do 

great damage, except to fill in the ditch and take out the old trees. Foods have also 

destroyed parts of the original dam. 

 Livestock. One or two families in the village keep livestock in corrals close to the 

houses; one raises cows and pigs. They produce cheese during rainier seasons/years and 

sell the meat of the young animals. 

 

Land Tenure 

The land is private, but does not belong to families the living at the mission. 
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Mission Economy 

I found this to be unclear; one family owns a small restaurant for the few mission 

visitors, a few work at the school and dormitory; one man makes saddles, another few 

raise animals. Cuidad Constitución, located one hour distant, is the nearest town where 

some travel to work and the children have to travel to continue their education once they 

have finished primary school. La Paz takes three hours to reach, and the dirt roads 

leading to the trans-peninsular highway in both directions are in fairly good condition. 

Ranchers in the region produce cattle, sheep and goats on small scales; these are sold to 

cattle buyers from the company SUKARNE in Mexicali. They ship animals live twenty-

two hours to the north. Another company buys baby goats and transports them by ferry to 

the mainland. 

 

Tourism 

Many tourists visit each year; the mission lies within easy access of the trans-

peninsular highway, but the way is not well marked as with other missions. People come 

from the region for weddings, baptisms, confirmations and festivals. 

 

Protected Area Status 

Residents said the mission did not lie within a protected area, but regulations 

prohibited clearing and burning trees. They did not know who enforced these regulations, 

nor how they prosecuted. 

 

Cultural Practices and Perspectives 

Town residents remember many different types of fruit trees in the huertas, 

including quince, apple, pear, mango, pomegranate, black fig, orange, grapes, date palms, 

guava, a sapote, sweet lime, and olives. There used to be a woman who fermented grape 

juice and mixed it with black figs pounded on a metate. One man said his gradfather 

dried grapes and transported them to La Paz in mule carts. His father worked for the 

previous land owner many years; they used to kill cattle and take the meat out by plane. 
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 Olives. An elderly woman in the village described her process for curing olives: 

When the olives were black, they made four vertical slices in each, and put them in water 

with salt. They changed the water each day until the olives lost their bitterness. Then they 

washed them, and kept them in more salt water. She made oil by pounding the black 

olives and cooking the mash in a large pan. She then boiled water and poured it into the 

mash and then poured the mixture through a screen. She let the water cool, removed the 

layer of oil on the surface and boiled it again to remove the remaining water. 

  

Historical Inventories 

In 1778, the mission had half a fanega of cultivated land, sixty feet of vineyard 

and sixty-eight fruit trees (P. Fray Gerónimo Salderillas in Urbano 1859). 

 

Discussion 

This mission was also among the first to be privatized. While under hacienda 

management, the garden flourished, and elders recount the fields, fruit trees and abundant 

harvests. In the quantitative analysis, this mission fell the lowest of all in terms of number 

of species per area, and the retention of heritage mission species. Few people reside in 

this town, and the little restoration has been done on the old constructions. Floods have 

damaged the irrigation system, and property conflict, absentee ownership and lack of 

management have led to the abandonment of the gardens. The huerta has seen an almost 

complete loss of fruit trees within forty years. 
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Todos Santos/Misión Santa Rosa de Las Palmas (1733-1840) 

(WGS 84): N23 26.991 W110 13.531 

Day of the Saint: October 8 

 

Methods 

I conducted investigations at this mission from 4 February to 22 February 2011. I 

interviewed fourteen people in twelve different sessions, ten males and four females, ages 

(1f) 31-40; (4m, 1f) 51-60; (4m, 2f) 61-70; (1m) 71-80; and (1m) 81-90. I worked with a 

local guide to survey fifty-five huertas with a combined area of 153.15 ha and one house 

garden within the mission irrigation system. I recorded crop diversity and abundance and 

marked field boundaries, springs and wells with GPS coordinates. I documented nineteen 

Mission-era species and seventy-nine total perennial crop species in thirty-five plant 

families, making this the mission richest in overall agro-biodiversity. 

 

Mission 

The verdant valley of Todos Santos with its abundant springs first served as a 

visita for the mission Nuestra Señora de Pilar de la Paz, Airapí, founded in 1720 by Jaime 

Bravo. In 1733, Sigismundo Taraval founded the mission of Santa Rosa de Las Palmas in 

the same location. When the mission at La Paz closed in 1749, the neophyte population 

was transferred to Santa Rosa de Las Palmas, and the mission became gradually known 

as Todos Santos. The long agricultural valley drains southwest from the west slope of the 

Sierra La Laguna and opens into the Pacific Ocean, with elevations of forty-one meters to 

near sea level. The cool Pacific current moderates the oasis temperatures, which range 

from 3ºC to 42ºC with an annual mean of 21.3ºC. The mission receives 144 mm of 

precipitation annually (CONAGUA 1961-2009). The town lies near the river mouth, 

about seventy-seven kilometers northwest of Cabo San Lucas and seventy-seven 

kilometers south of La Paz. Old brick and Spanish-style adobe buildings line the main 

streets, and the mission, theater, cultural center and plaza give a historic charm to the 
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central heart of the town. A tall red brick chimney of one of the sugar mills still stands, 

though most of this historic past has given way to the expanding urban center. 

 Todos Santos sweeps down the hill and through a small swale, and then the paved 

road bends around a park and turns south to parallel the coastline as the main highway 

clear to the cape. On the periphery, houses fill the hillsides and stretch north up the 

coastline for many kilometers, and south, in pockets of development to the agricultural 

town of Pescadero. Some are small, humble block dwellings, some large seaside 

mansions, with every style and size in between. Todos Santos used to be the town of 

summer homes for the wealthier residents of La Paz; cool ocean breezes sweep through 

much of the year. Now, the town has grown with many permanent and temporary 

foreigners, people from the mainland, and other places on the peninsula. Todos Santos 

has a population of 5,148 individuals with 1,328 families (INEGI 2010). The town has 

two primary schools and a secondary school, an ejido office, police station, cultural 

center and library, several large and small markets and shops, two gas stations, several 

hotels and smaller bed-and-breakfast accommodations, restaurants and cafes, a local 

farmer’s market, jewelry and craft stores, art galleries, real estate offices, two banks, and 

a bus station.  

The sea lies a few kilometers away, and dirt roads lead down the long arroyo or 

through the sandy hills and dunes to its edge. A steep shoreline and strong, furling waves 

have killed several daring swimmers, so most choose to walk along the endless sandy 

coastline instead of swimming. Grey whales come close to the shore during their calving 

season, in the shallows where they are safe from predators, and they turn and spout in the 

blue waters. Fishermen try their luck with hand lines along the shore, though most of the 

fishermen belonging to the fishing cooperative operate small fiberglass boats from a 

protected sand bar below the rocky point, Punto Lobos, several kilometers to the south of 

town. 

 Todos Santos lies almost exactly along the Tropic of Cancer. The climate is 

tropical and arid in general, except for the morning Pacific fog that clings to the shore 

during some seasons of the year, and the rage of the hurricanes that frequently catch the 
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tail of the peninsula in late summer. Ocean winds cool the town, though humidity still 

intensifies the heat in mango season. 

 

Water System and Field Design 

Three springs emerge at different points in the arroyo of Todos Santos, one in the 

farming community above, called San Juan whose water is no longer utilized the irrigate, 

and two in the arroyo just upstream of the town. Water from the middle spring gathers 

behind the Benito Juarez dam and enters the acequias, originally open canals of rock and 

lime. In the 1950s, according to one resident, these were replaced in concrete, and five to 

ten years before the study, many again replaced with plastic pipe that extend the spring 

water for around six kilometers north of Todos Santos. Water not directed into the 

acequia system fills the venero, a smaller canal in the bottom of the arroyo that is then 

supplemented by the lowest of the three springs (San Regis). Open canals from the 

venero flow through the arroyo and higher along the road that parallels the arroyo 2.3 

kilometers to the coast. Farmers open valves and gates in the canal to fill open concrete 

pilas, and from the pilas, use gasoline pumps to pressurize the water into sets of plastic 

pipe with drip systems, or direct the water into runs smaller canals to fruit trees or plots 

of annual crops. The water from the dam crosses the hill and networks into other eight-

inch, six-inch, four-inch, and two-inch plastic pipes and open canals. In the Todos Santos 

irrigation system, canal, pipe, pila, electric and gasoline pump, drip tube, and open flood 

irrigation methods all utilized. 

 The ejido is responsible for the irrigation system management and has a 

concession over water use. They determine water allotment, divide water in the canal 

system, and collect fees from water users. The ejido has a directory board that includes a 

president, secretary, treasurer, and vigilante, and a sub-committee of a water 

commissioner/water judge and person in charge of opening and closing the valves 

(repartido de agua). The ejido also manages several deep wells, pumped with diesel or 

electric motors that irrigate cultivated lands outside the reach of the springs. Each farmer 

is responsible for cleaning the canal leading to his garden, in the open systems. There are 
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subgroups of water users; Group Thirty-Three are ejido members who each own a hectare 

of land (thirty-three hectares in total), in commercial chile production, and these users 

divide the allotted water in a rotation amongst themselves. Users that are not members of 

the ejido pay a monthly fee for spring water (100 pesos/ha) and to use the well (20-30 

pesos/ hour/ha to pay for the electricity). The ex-ejido president estimated one hundred 

forty users on the canal/pipe system coming from the Benito Juarez dam, and another 

seventy on the canal system in the arroyo coming from the lower spring. According to 

other residents and water activists, the number of users is unknown. Many of the gardens 

have sold to foreign investors and many of the new residents use the water in their yards, 

others have divided properties among children—the current ejido president did not know 

the number of users. 

 The springs have dried completely twice in local memory; the most recent period, 

two to three decades prior depending on the informant, lasted more than ten years. A 

study conducted by Clear Creek Associates in Tucson, Arizona indicated that the water in 

the springs and wells was sourced from recent cyclones. 

 

Farming Techniques and Practices 

Todos Santos agriculture has shifted from commercial sugarcane production in 

the arroyo and fields of annuals, legumes and grains on the hills to the north, to large 

fields in commercial chile production, commercial nurseries of palms and other 

landscaping plants (most exotic), large and small personal gardens of foreign residents, a 

few huertas dedicated to commercial fruit production, a few still in mixed fruit trees and 

annually cultivated crops for home use and local markets, and a few that fall somewhere 

in between. Many farmers and hectares are dedicated to chile production with similar 

methods: fields are mechanically cultivated, chile seeds started in large greenhouses 

located on the ejido, long rows are first laid with drip tube and then covered in black 

plastic. Seedling chiles are planted out into holes punched in the plastic and stakes are set 

periodically along with rows. As the chiles grow, farmers stretch string along the rows, 

wrapping it at each stake to support the plants, and they add successively higher strings as 
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the plants grow. Fields are heavily fertilized. Fumigants are applied with a tractor when 

the plants are young and by manual-sprayers as plants mature. Chiles are hand-harvested 

at the end of the season (May-June) and shipped to distribution centers for national 

markets. A few farmers still use burros or mules to cultivate, though the number 

decreases through time. Much of the farmland has converted into sub-urban development, 

and some of these houses keep gardens. Some residents cultivate organic produce for the 

tourist and foreign (largely American) ex-patriot markets. Soil types vary greatly 

depending on the location of the huertas; those closer to the coast have much higher 

percentages of sand and unconsolidated alluvium. 

 Varieties. The old mango trees that still grow along some of the canals are of 

varieties brought to the mission not long after the Jesuit expulsion. Guavas, criollo 

avocados, sour oranges, bananas and coconut palms might have come from mission times 

or shortly thereafter. Olives, grapes, pomegranates, date palms and the usual suite of 

Mediterranean and North African mission crops do not thrive well in the tropical 

environment. Most varieties of perennial fruit trees are more recent introductions from 

local and exotic sources. A government nursery near Carrizal sells grafted mangos, citrus, 

and papaya trees. Many gardens have tropical species of jackfruit, custard apple, soursop, 

macadamia nuts, false pistachio and bamboo. United states expatriots have brought 

several varieties from home, such as blackberry, apples and cherries. Some varieties have 

come across from the mainland (litchee, mango). 

 Propagation. Most farmers bring in their trees as nursery stock. One said that his 

brother knew how to graft trees and that he has hired professional grafters in the region. 

Loquat, avocado, guava and mango trees in the agricultural area tend to reproduce 

themselves through seeds and offshoots if sufficient water is available. A few people still 

plant fruit trees by seed or cuttings. One farmer said that in the past, avocado, mango, 

orange, and fig trees were propagated by acodo. 

 Pruning. Growers prune commercial trees, and a few of the other farmers 

indicated that they prune as well, though the technique and timing depended on the 

species they said. One said that it was just intuitive. 
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 Harvesting. Fruit matures throughout the year, though guavas usually fall in late 

winter and the famous mango harvest begins in June. 

 Fertilization. Farmers’ responses varied widely: many use organic methods of 

compost, manure and leaf material; others (commercial chile and fruit producers, often 

side by side with smaller home gardens) use heavy applications of synthetic fertilizers. 

 Plagues. Farmers listed several types of pests that affect the chile plants, 

including pulvones, minador de la hoja, thrips, worms and picudos. A member of the 

ejido said that they themselves were the technicians and determined which sprays and the 

quantities of each to apply to the chile fields. According to one farmer, the average spray 

cycle is every eight days. Fruit growers listed plagues that affected guava (a bug that bug 

that enters the flower of the guava, lays its eggs and affects the fruit later in production), 

papaya and mango. Some fruit growers used organic techniques to control plagues, others 

malathyon. 

 Annually cultivated crops. Most of the agricultural land in and around Todos 

Santos is dedicated to commercial chile production: Specialized seed comes from 

Guanaguato, though several farmers said they bought hybrid seed from Monsanto. A 

representative of the company comes to Todos Santos to offer the seeds, ejido members 

put in orders, and the ejido makes the order and later distributes the seeds. The ejido has 

three large greenhouses or shade structures where they start the seeds in flats. They start 

about 5,000,000 young chile plants among the producers, and plant the seedlings into the 

fields in December/January and harvest in May/June. Most fields are planted for six 

months only. A phytosanitary window from 20 June to 20 August prohibits commercial 

chile planting during these months. One ejido member said that farmers produce 70 tons 

of chiles per hectare using modern production methods (plastic row covering, drip tube, 

fumigants, fertilizers). This is divided between fifty tons of fresh chiles and twenty tons 

of dried red chiles. The organics producers in the region plant many varieties of lettuce 

and other greens, strawberries, peas, beans, broccoli, squash, tomatoes, cilantro, onions, 

garlic and several other types of vegetables and herbs. A few farmers plant patches of 

annually cultivated crops along the edges or in the corners of commercial fields. 
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 Extreme events. Hurricanes come in August and September and rule life in the 

small southern town. Wind and rain thrash the trees and fields—though farmers often 

plant toward the end of this season and rain can fall in torrents. Farmers spend months 

cleaning the damage of the stronger hurricanes. Fires also sweep through the palms of the 

valley and at times burn structures, fences and other property. 

 Livestock. Many residents (ejido and non-ejido members) own cattle, goats, 

sheep, horses, donkeys, and chickens. Some farmers grow corn, sorghum, or alfalfa as 

livestock feed or let cattle and horses graze in the gardens. Goats and sheep are usually 

kept in small corrals at the field borders. Ejido members keep cattle on communal lands, 

though these are decreasing and many are leased out to commercial vegetable producers. 

 

Land Tenure 

Most of the land within Todos Santos is private, and much of the land 

surrounding the town, once belonging to the ejido, has also undergone privitization. 

Individuals and investors from several countries, from the peninsula and the Mexican 

mainland have purchased properties and built beach houses for several kilometers north 

of the town and smaller sections south of town. The farmers with whom we spoke 

implied that much of the arable land had been sold for development and belonged to 

Americans. Many ejido members have privatized their own allottments of land; members 

can be both private property owners and ejidetarios, meaning they still have a share in the 

communal land. Large sections of the remaining ejido land (~400 ha) higher in the arroyo 

are rented to agri-business companies to grow annually cultivated crops at large scales. 

Many of the ejido members also lease their land to producers if they do not want to work 

the land themselves. The ejido of Todos Santos was formed in 1920-21 and there are 

currently 252 members. According to the expresident, there ejido originally spanned 

1,852 hectares. In 1972, during the period of ejido expansion, they gained 6,600 hectares 

and 100 members. In 2004-2005, the ejido purchased another 2,500 hectares. The ejido is 

working on a deal now with a parcel of federal land within the ejido to buy 540 ha. One 

or two people still own extensive properties from colonial times, and though the size was 
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reduced during the ejido formation and expansion, the properties are still large and 

valuable. 

 

Mission Economy 

Sugarcane created the economy of Todos Santos, and the town once supported 

hundreds of hectares and several mills. At other points in time farmers and investors tried 

different crops, which lasted until the market shifted. The money generated by the town 

today comes mostly from the tourists and foreign residents who visit from the cape cities 

or own houses and stay a day, a week, a month or years. They support the restaurants and 

hotels, shops and markets and provide construction and gardening work to local residents. 

Commercial chiles and a few fruit crops, cattle, fishing, small businesses and public 

service jobs supply the rest of the economy. Ejido members have access to the funds 

generated through lease and sale of ejido land and water. Within the ejido are a 

cooperative of agriculturalists, a cooperative of fishermen (Sociedad Cooperativa de 

Producción Pescera Ejidal Punto Lobos with seventy-nine members) and an association 

of cattlemen (Grupo Ganadero del Ejido Todos Santos with eighty members) who own 

~2,500 head of cattle. Residents said that with the growth of the tourist industry and 

agriculture, they can employ around 50 precent of the young people in the town; the rest 

migrate to find work in other areas. 

 Fruit production—mangos, papayas, citrus, avocados and guavas—supply local, 

regional and national markets. In regions surrounding Todos Santos, organic producers 

(certified by inspectors, using seed imported from the United States) have planted annual 

crops such as strawberries, peas, beans, and herbs for export to the United States. A few 

farmers grow organic produce for local American/Canadian markets, and other plant 

onions, squash, cucumbers and tomatoes for Mexican markets. 

 Green chiles are the primary source of revenue for most Todos Santos farmers: 

hundreds of hecatares within and surrounding the town are dedicated to commercial 

production. Farmers say that chiles grow the best and have the best profit margins in 

relation to the cost of soil additives. Most growers are ejido members (around seventy 
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ejido producers and thirty private producers) and they organize to obtain credit; two 

different financial institutions provide credit to members. One farmer said that it was not 

uncommon to invest 140,000 pesos ($11,700) per hectare. Ejido members can now also 

access credit on a personal level. Most of the agricultural resources (fumigants, 

fertilizers) come from La Paz (one hour distant), though certified seed is purchased 

through larger national and international companies. Tractors and other agricultural 

equipment are shipped from the United States and mainland Mexico to centers in La Paz. 

All growers work as individuals to purchase fertilizers and equipment, plant, manage, 

harvest, and sell to the brokers. According to one farmer, brokers also provide credit. 

 Buyers come from different parts of the state to purchase chiles during harvest 

season. They transport chiles north to Mexicali, Ensenada, and Tijuana (twenty-six hours 

to the north) and some to Guadalajara. Some arrive to Mexic (DF) and the United States. 

Residents said the highway arrived to Todos Santos in the 1980s. 

 Agricultural production provides employment to local residents, though much of 

the labor force comes from the interior of the continent; these people are willing to work 

for lower wages than the local people who are used to the tourist dollars. Farmers said 

that tourism raises the income level and the expectations. One grower said that chile 

producers employ two people per hectare during the six-month growing season (400 

people for the 200 hectares in production), and up to thirty-five people per hectare during 

harvest season (7,000 people for the 200 hectares in production). Employees come from 

Guerrero, Oaxaca, Vera Cruz for the season, December through June. Many stay and 

move on to other agricultural areas for other harvest seasons, and some return to the 

continent. The mechanized production system and use of black plastic row covering has 

reduced employment costs in recent years, though growers still need manual labor for 

transplanting and harvesting. 

 The government (SAGARPA) funds one employee who works for the ejido as a 

technician and agronomist. Growers also receive subsidies for agricultural resources 

(tractors, irrigation systems), which they said are split 50 percent federal, 20 percent 

state, and 30 percent producer. SAGARPA also provided the funds to convert the open 
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canal irrigation system to closed plastic pipe; the ejido provided the labor. One organics 

grower in the nearby region of Pescadero received funding through FIRCO, a federal 

government organization that supports agribusiness development. They paid $400,000 

U.S. for the construction of a new cooler and packing house. They provided this money 

as a loan, and when she makes each payment, they return the money for her to reinvest in 

the company.  

 

Tourism 

Thousands of tourists come to Todos Santos each year, some drive up for the day 

from Cabo San Lucas, some stay for a week or few months (not during the hurricane 

season) and a few live year round in town or in the developments beyond. Most arrive 

during October to May when the tropical heat and danger of storms has passed. They 

come to relax and see the colonial town with its old buildings, church, art, shops, and 

many festivals. Residents said that most tourists are Mexican and American with some 

Canadians, Europeans and others. Tourism supplies most of the economy for Todos 

Santos, though some residents said that with them, also come the drugs and crime. A few 

people I interviewed lamented that they had sold their plots of land cheaply and now 

work for the tourists and foreign residents. Most of the grand beach houses also stand 

empty for many months of the year. 

 

Protected Area Status 

Todos Santos does not lie within a protected area; Sierra de La Laguna is the 

closest reserve. Farmers said that they could not think of any regulations, other than the 

phytosanitary control over the fields, that affected them. 

 

Cultural Practices and Perspectives 

Residents remember that the arroyo bottom and lower slopes of the hills were 

filled with sugarcane, and mixed annuals, including beans (frijol de ejote, frijol azufrado, 

pinto, negro, and frijol del arbol), peas and black-eyed peas, tomatoes, onions, chiles of 
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different varieties, radishes, beets, cabbage, lettuce, sweet potato (red and white), alfalfa, 

corn and sorghum were grown in the gardens higher on the hill. The sugarcane 

production ceased when the water dried completely. They used to plow with burros, 

oxen, mules and horses, and plant along the furrows. Water from the spring flowed 

through dirt canals and into the furrows of the huertas. There was a huge mango tree so 

wide that three or four people could not wrap their arms around the trunk; they called it 

El Mangon.   

 Sugarcane. The town of Todos Santos boasted four mills in recent local memory: 

El Rinconcito, el Progresso, El Central and Cerro Verde. Town elders who labored in 

sugarcane production said they used to till the ground with oxen or burros (bestias); they 

made trenches seventy centimeters long and twenty centimeters deep to plant sugarcane 

tips. They planted purple, yellow, striped, piojota (a hard, yellow cane) and white 

varieties. Hundreds of people worked in the fields and mills. April through June were the 

months of milling. People cut cane by hand and loaded it onto wagons pulled by mules. 

There were few trucks in those days, though they did employ one truck to bring cane 

from another area. According to one farmer, the mill he worked in could process twenty-

eight cartloads a day (seven wagons, each making four trips). Daily, they produced three 

tons of piloncillo. 

 Another man described the mills as having iron wheels turned by steam—using 

canal water. Men fed the cane from the carts into the iron wheels. Cane juice flowed into 

a large iron vessel or tub (cazo; recibidor de jugo) with a fire beneath. Workers 

transfered the juice to another iron vessel using a long stick with a bucket on the end 

(bombón) or a square shovel. They again transferred the thickening juice to a vessel 

called the mielero and then to the rendidor where it bubbled with the fire. Several men 

worked transferring the sugar between the vessels (cazos). Two fire ovens beneath where 

the fire passed to heat the the iron vessels. The panochero was the man who worked at 

the last vessel where the sugar boiled, and he determined when the mix was ready to pour 

into the moulds. They soaked the heavy wooden tablets first, and poured hot sugar into 

the carved cups. When the sugar cooled, they flipped over the tablets and hit them so the 
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small blocks of sugar fell into crates. Another man described the last vessel as a wooden 

canoe where the panochero stirred the sugar. He couldn’t be just anyone, the man said 

because the air was hot, and he had to know the exact point at which the sugar was ready. 

The tablets were made of mango wood. They filled crates (huacales) of palo de arco with 

the sugar. Each huacale could hold fifty to sixty kilos. They loaded these onto mules, 

wagons or into trucks to transport to La Paz. One man remembers a team of twelve mules 

they used to pull the wagons. 

 At one point in the process, while the sugar thickened, they made melcocha which 

was a pulled sugar, stirred with wooden paddles until it turned a blond color. They 

produced several sugar products: piloncillo, panocha, miel, alfeñique, and a regional 

specialty called cubanas. These were developed by a Cuban man who came to Todos 

Santos and mixed the soft sugar with pinole, anise, peanuts, grated cheese and chocolate, 

among other ingredients to make sweet, thick sugary pressed pancake. 

 Accounts vary as to when and why sugar production plummeted; some say the 

springs dried and producers could no longer plant sugar; others say sugar from the 

continent could be made more cheaply; this happened sometime between 1955 and 1975. 

 Dulce. People used to make conserves out of mango (mangate), guava 

(guayabate), papaya, limon, pummelo rinds, squash and sweet potato. One man, who 

makes dulce to sell locally said that his mother and grandmother taught him the tradition. 

He explained that to make dulce out of mangos, he first washes and peels the fruit, then 

uses a knife to slice off the flesh into a large copper pot. He cooks the mango with sugar 

(100 kilos of mango to 2 kilos of sugar) for four hours, until the mass separates from the 

sides of the pan. To make guayabate, he cleans the gauvas, and then uses a spoon to 

scoop out the blossom end and to part the guava in half and take out the seeds. He utilizes 

only the skin and outer flesh for the guayabate. He mixes guava fruit with a lot of sugar 

(30 kilos fruit to 7 kilos sugar) and boils it for 2.5 hours. He wears glasses to stir the hot, 

bubbling fruit and removes it from the heat when the mass separates from the sides of the 

pan. He and his wife pack small containers that they sell in Todos Santos and La Paz at 

100 pesos/kilo. He buys the fruit from people in the town. 
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 Festivals. Todos Santos has an active cultural center and hosts several festivals 

each year that draw locals, people from the region and farther cities and tourists from 

afar. The old theater hosts film festivals; dance troupes and muscians perform in the 

plaza, and vendors set up rows of tents near the church and along the streets. 

 

Historical Inventories 

In 1771 Palóu writes: [T]he mission was founded in the year 1719 at a place 

called La Paz, on the bay of the same name in the Gulf of California, in twenty-three 

degrees and four minutes. After a few years, it was changed to a spot called Todos Santos 

in nearly the same latitude, but on the western coast about half a league from the shore of 

the Grand or Pacific Ocean. The Fathers of the Company of Jesus administered this 

mission from its founding to their departure. In 1768, it came into the hands of 

Franciscan Fr. Juan Ramos de Lora. . .The contagious epidemic which, as I have already 

said destroyed the mission, carried away many, and not a few in the hills. For this reason 

only one hundred and seventy souls are now found on the list, about thirty of who are 

deserters in the mountains (Palóu in Engelhardt 1908). 

 In 1778, Fray José Salcedo describes that state of the mission as having thirty-six 

houses made of cane, seven fanegas of cultivated land, two fanegas of arable land 

uncultivated for lack of water, forty feet of vineyard, thirty leguas of pasture land, 470 

surcos of sugarcane, and 400 fruit trees (Urbano 1859). 

 In 1824, Fray Francisco Troncoso describes Todos Santos as having beautiful 

land for sugarcane cultivation and abundant water. The mission produced panocha from 

mills turned by burros, and the fields supported 150-200 inhabitants (Trejo 2002). 

 In 1829, Fray Tomás Mancilla reported eight to ten suertes of sugarcane and 

two mills, a huerta with eight orange trees and some figs and pomegranates, 2,000 

bananas, and 300 fanegas of cultivated farmland (Cariño and Castorena 2007). 
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Discussion 

Todos Santos ranked highest in most of the quantitative analyses; the mission has 

the most lands under cultivation, the most huertas, the highest species diversity and also 

high mission crop diversity. Urban and suburban development has changed the 

agriculture, though the surplus of spring water available and lands around the town able 

to be cultivated, and proximity to the highway and to the southern cities has maintained a 

thriving agricultural industry. Much of this is commercial chile production that uses 

many mechanical, plastic, pesticide and fertilizer inputs. The ejido manages the water and 

much of the agriculture, though much of the ejido land within the oasis has been 

privatized. The town has a strong economy, and has grown in the last few decades with 

temporary and permanent foreign tourists and residents. This oasis represents a balance 

of economic development and agricultural management that has facilitated the 

persistence of heritage crops and local culture. The scale of the agriculture in this mission 

has played a role in the retention of the heritage crops as well as a few individuals with 

specific agricultural interests who have planted nurseries and personal gardens with many 

native, heritage and newly introduced species. However, many local residents have sold 

their lands to foreigners; high synthetic inputs have contaminated the water and soil 

resources, modernization of the acequia systems have led to the dying of old mango trees 

along the canals, and the agricultural industry has dominated much of the lands under 

cultivation. The region has experienced many of the benefits of economic development 

and also managed to retain high agricultural diversity, yet this process is uneven and 

leads one to question the nature of the trend and how it should unfold in other oases. 
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Santiago de los Coras Aiñiní (1724-1795) 

(WGS 84): N23 28.540 W109 43.041 

Day of the Saint: July 25 

 

Methods 

I visited this mission from 22 January to 4 February 2010. I conducted sixteen 

individual and group interviews with a total of nineteen people, sixteen males, and three 

females, ages (3m, 1f) 31-40; (3m) 41-50; (5m) 51-60; (1m) 61-70; (3m, 1f) 71-80; (1m, 

1f) 81-90. I marked one spring and water diversion structure and two wells with GPS 

points and described the irrigation system. I surveyed twenty-nine huertas within the 

mission system with a total area of 45.80 hectares, and one house garden and ten huertas 

in areas surrounding the mission. I recorded twenty Mission-era species, the highest 

count of all missions surveyed, and forty-eight total perennial crop species belonging to 

twenty-four plant families. I made a photo identification and description of the taro 

species, Colocasia esculenta (#R36) and deposited four pressed specimens of this species 

at the CIBNOR herbarium in La Paz. 

 

Mission 

Padre Ignacio María Nápoli founded the mission of Santiago de Los Coras Aiñiní 

in 1724 in the southern peninsula near the Gulf of California. The mission lies in the 

Santiago watershed, which begins in the Sierra de la Laguna and the arroyo San Jorge 

and pours into the Gulf of California. Mesas of unconsolidated alluvium erode down 

from the eastern flanks of the imposing Sierra La Laguna, whose peaks rise to 2,000 

meters in elevation. Intermittent arroyos cut through the mountain slopes and lower 

foothills, gathering together to form broad washes as they near the sea. The mission is 

located at the edge of a large lagoon formed near the confluence of two arroyos, Agua 

Caliente and San Jorge. In the canyon above, hot springs flow year round, and water 

gathers behind a dam upstream of Santiago in the mountains to irrigate gardens in the 

upper communities. Surface water used to flow in the wash near the mission, and the 
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lagoon has water in its center; when the water table rises during extreme wet years, the 

lagoon can fill completely. The fluctuating aquifer alternately dries and drowns perennial 

species, and the lagoon is now filled with native fan palms, and near the water, cattails 

and reeds. A hydraulics works project undertaken in the 1980s prevents the water of the 

arroyo from entering the town or filling the lagoon. Subtropical deciduous forests cover 

the slopes of the low, sandy mesas. Oak trees grow in the canyons, and more lush 

vegetation higher on the mountains. The temperatures can fluctuate between -2ºC in the 

winter and 44ºC in the summer with annual mean of 23.6ºC. Annual precipitation, falling 

mostly in late summer and fall averages is 308 mm (CONAGUA 1937-2009). Mission 

elevation is 120 meters above sea level. 

 The town spreads out across the southern edge of the lagoon and a few houses and 

a paved road circle the lagoon entirely. The arroyo curls around the town, bounding it on 

the south and east sides. Agricultural fields reach along the wash upstream and 

downstream of the mission town with a few on the mesa above, many of these filled with 

mango and citrus trees. A large, wide highway connects Santiago directly to San Jose del 

Cabo, fifty-three kilometers to the south, and by the same highway, winds through the 

mountains 135 kilometers north to La Paz. Santiago receives tourism from the beach 

developments of Los Barriles and the southern cape cities who come to visit the quiet 

mission town with its old Spanish style buildings around the high plaza, a long central 

street shaded with immense trees, and the zoo on its western outskirts. Santiago also 

serves as a gateway to the Sierra La Laguna with its hot springs, small rural communities 

that sell crafts and dulces, and recreational opportunities. Santiago has a bank and ATM, 

few grocery stores and smaller markets, a primary and secondary school, dormitory for 

the ranch children, internet services, gas station, hotel, few restaurants, a public library, 

potable water and electricity. The town has a population of 752 people in 198 families 

(INEGI 2010). The local town hero is Governor Francisco Mujica (1941-1945) who 

initiated construction of the dam and extensive stone and concrete canal system, the 

hospital, dormitory, many older town buildings that now house the town officials and 

medical clinic, and restored the original church. 
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Water System and Field Design 

Water flows from springs upstream in the arroyo Agua Caliente, where the dam 

constructed by General Mújica diverts water into a canal system that irrigates the upper 

communities of El Chorro and Agua Caliente. According to older farmers, water works 

constructed during this time irrigated the land five kilometers upstream of Santiago all of 

the way to La Ribera, fifteen kilometers toward the coast. Another spring emerged in the 

arroyo near Santiago, passed through a tunnel beneath the main street on the southwest 

side of town, and entered a system of irrigation ditches that extended through the gardens 

in the lagoon. The brick tunnel, an arch of 1.5-2 meters still holds water sufficient to 

irrigate one or two small huertas. Farmers said all of the canals were dirt, and they 

sometimes lined the canals in ash to seal them. The government provided funding to pour 

the canals in concrete around the years 1950-1952. This system fell out of use a few 

decades later when the water in the spring dropped and a hurricane destroyed the system. 

 Farmers use a single, collective deep well with an electric motor to fill the canal 

system and irrigate the huertas within the original mission system. Other farmers have 

their own smaller wells. The manager of the well is not a water user, but the well is 

located on his property. He turns the well on and off, checks the oil, and works with the 

farmers when they want to water. An association of eighteen users, with a president, 

secretary, treasurer and two vigilantes arranges water use: The president manages the 

decisions and calls meetings with the users. He pays the electric bills, collects money 

from the users, and resolves disputes. Each user pays a quota of 20-30 pesos per hour of 

watering. Farmers said that there were more disputes in the past when there were more 

users, and the water gravity-fed from the spring and flowed slowly. Now, there are few 

users and unlimited water. The well fills two canal branches, one that runs along the back 

of the town, parallel to the arroyo for around one and a half kilometers, and the other that 

cross the main road and runs along the west side of the lagoon for 600 meters. Many of 

the canals within the lagoon lie abandoned, and the water no longer reaches the far side. 

A few of the huerta owners have put in their own wells, not to be dependent on the 
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community water system. These use flood irrigation, drip and macro-aspersion. Average 

irrigation schedule for fruit trees was twice a month in winter and four times a month in 

summer. 

 Upstream, in the communities of El Chorro and Agua Caliente, water from the 

dam in the canyon still flows through concrete acequias, rebuilt in the 1940s under 

General Mújica. The canals are one of the better reconstructions seen at all of the 

missions, with gates to each field, and tunnels with respiratory holes to traverse the side 

of the hill slope. One of these tunnels reaches for almost 100 meters. This canal system 

does not have a water board and the few users meet together informally to arrange 

watering and clean the canals. Half of the acequia users are Americans and Mexicans 

from other regions who do not have the culture of working together to maintain the water 

system. Many of these are only part-time residents. One farmer said that these people 

cause problems because they do not clean the acequias and even prevent people from 

coming onto their properties to do the needed work. In this situation, the water 

management system has deteriorated, as has the acequia. There are believed to be about 

thirty users, although most are not active. 

 

Farming Techniques and Practices 

The lagoon has at times filled with water, though for most of the mission, colonial 

and early town history supported sugarcane and mixed vegetable and grain crops to 

support the inhabitants. The center of the lagoon still has surface water, and due to higher 

water levels and a decline in agricultural interest, the fields in the lagoon interior have 

been abandoned. Wild palms grow amongst a few burned fences, sections of concrete 

canal, and salt caked soil. Gardens still wrap much of the perimeter. Santiago, 

surprisingly for its location near the southern cape, has large agricultural plots of 

perennial fruit trees within the town limits; more space is still dedicated to agriculture 

than to houses, businesses and roads. The secondary school manages five hectares of 

citrus and mangos in town and within the lagoon; the prepartory school has 1.5 hectares 

in mango trees, the church and the hotel each have almost one hectare of orange and 
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mixed fruit trees, an orchard across the street runs sheep among 2.25 hectares of 

commercial mangos, and an orange grove along the east side of the lagoon covers three 

hectares. Children in the secondary school irrigate, prune, and harvest the fruit from their 

orchards and grow small experimental beds of vegetables and greens. Many families have 

large huertas behind their homes, even though some of these have sold to speculative 

buyers as the town changes with the influx of foreigners and tourists. Production has 

shifted from sugarcane and subsistence crops to oranges and citrus for regional, national 

and international markets. Most of these trees are planted in orderly rows, spaced wide 

enough for a tractor to till between them. 

 Varieties. In the past, farmers remember the huertas full of have sugar cane, 

mangos, guavas, figs, sapotes and oranges as well as the annual crops. A few gardens still 

support mixed perennial fruit species—criollo mangos of 100-200 years in age, avocados 

of all types, sweet limes, tropical Spanish plums, guavas, bananas, mandarines, oranges, 

grapefruit, lemons, tiny sour oranges and lime-oranges. Niether figs, grapes, nor olives 

produce well in the local climate. Most commercial farmers produce Valencia and 

Washington navel oranges and grafted Kent, Keit, Hayden, and Perorial mangos. Farmers 

reported buying the young trees from Sonora, Sinaloa, and nurseries in Los Cabos or La 

Paz. The largest nursery used is located in Sinaloa, from which several thousand grafted 

mango trees are shipped each year to the cape region. Farmers spoke of mangos in the 

outlying ranches of the San Dionisio and San Jorge valleys has having distinct flavors, 

and local appeal. The farms surrounding Santiago, upstream, downstream and on the 

mesa also produce commercial mango and citrus trees. Two gardens, one within Santiago 

and one upstream were ceveloped by foreigners or local people who had spent time 

abroad interested in creating sustainable agricultural communities. These two huertas 

were filled with exotic tropical fruits from several continents. 

Propagation. Older farmers said that mango and avocado varieties were originally 

planted from seed, though most farmers now purchased seedling trees for their home 

gardens and commercial orchards. One farmer explained that historically, seeds of these 

trees floated down irrigation ditches and sprouted alone, and were now some of the oldest 
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trees in the village. One farmer said that he grafted his trees: He explained a method of 

shaving a long slice of bark off the parent (patrón) and then making a similar, matching 

slice on the budwood. He tucks the bottom of the budwood beneath the bark at the 

bottom of the slice on the patrón, and wraps it tightly with tape (cinta para manteles). 

The two branches of the budwood and roostock should be the same size or diameter. One 

must have clean hands and use a stainless knife for it to work the best. He leaves three to 

four leaves on the branch of the patrón. The grafting is done in the spring before the buds 

break, and the young, grafted trees are kept in protected places, not exposed to the sun or 

wind. He tries to graft mangos and avocados in February. 

 Pruning. Commercial farmers prune after harvest, mangos in August, September 

and October and the oranges in March; they prune for health and form, removing dead 

wood and unnessary branches with handsaws, machetes and chainsaws. The manager of 

the Secondary school orchards explained that they prune when the trees are young to 

shape them, and then conduct pruning at other points in the tree’s life to manage the 

shape, health and production. When the trees are small, the pruning is called formativa, 

and involves selecting the branches that give the best shape to the tree. Later, they prune 

for prevention, a copping that centers the energy of the tree. 

 Harvesting. Commercial mango harvest takes place in June through August, and 

oranges in January to March. Avocados mature in December and January, though one 

farmer says the harvest can last much longer. He harvests avocados by hand, as opposed 

to others who harvest with a long hook, to avoid spoiling in the fruit. Most fruit is hand 

harvested and transported in refrigerated trucks to more distant markets.  

 Fertilization. Most farmers said they use organic methods, a county mandate. 

These include compost from leaf material and manure of sheep, goats and cattle. Some 

applied a foliar spray of compost tea from a tractor and cart. The new sustainable 

agricultural communities utilize cover cropping and permaculture methods. One elderly 

woman said that in the past, they used bones as fertilizers, crushing and grinding the 

bones, and sometimes toasting the bonemeal before applying it to the soil. A few 

commercial mango farmers apply synthetic fertilizers, purchased in La Paz or San Jose.  



 

 

 
 
  393 

 Plagues. Many of the commercial farmers described a plague that affected the 

mango crop. Some apply organic pest control solutions (mixes of vegetable oil and 

biodegradable soaps) to the leaves; sulfate, phosphorous and copper powder to the bases 

of the tree; and at times, Malathyon. Gophers, rabbits and jackrabbits were also listed as 

plague species. In the late 1970s, a plague affected the sapote trees and the government 

cut down most of the trees in the region. 

 Annually cultivated crops. Farmers said that they used to plant beans, corn, 

onions, peas, garlic, garbanzos and fava beans in the huertas. The high school grew small 

plots of carrots, cilantro, chiles, tomatoes, cabbage, and basil. A couple farmers within 

and beyond the town limits grew corn, peas, sorghum, oats and squash. The sustainable 

community gardens produced surpluses of tomatoes, tomatillos, chiles, lettuce, beets, 

carrots, pigeon peas, kale, chard, spinach, Chinese cabbage and other exotic vegetables 

and greens. One farmer said that the organics cooperative near San Jose del Cabo and 

several communities around Santiago produced organic herbs and vegetables to sell to the 

United States, but in Santiago, farmers could compete only with mangos and citrus, most 

sold to national markets. 

 Extreme events. The town lies in the swath of the hurricanes, and farmers said 

small or large hurricanes swept through every few years. The high winds and rain 

damaged fruit, though the mango harvest was often over by hurricane season. In 1976, 

the hurricane Eliza passed right through the town, damaging buildings, flooding the 

streets and toppling trees. A retention wall built afterward had since kept out the water. 

The caretaker of the church huerta described a strong hurricane that had toppled most of 

the avocado trees, which still grew at slanted angles, except for one tree, with a painted 

virgin tablet hung in a hollow within the trunk; this tree had not a single leaf damaged. 

 Livestock. A few farmers kept sheep in the mango and citrus orchards or in small 

corrals near the huertas. One of the sustainable gardeners kept goats and a cow for milk 

as well as sheep and chickens. One ejido member kept cattle up in the mountains. A few 

raised forage crops, though this was rare in the community. 

 



 

 

 
 
  394 

Land Tenure 

Properties within and surrounging Santiago were mixed private and communal 

(ejido). In general, farmers and residents explained, the land in the town is private, and 

the surrounding area is ejido, although the ejido has privatized and sold most of its 

holdings. The ejido had plans to develop an airport on the mesa above the town and 

promote tourism within the town. A few reiterated that the organics company based in 

San Jose del Cabo had purchased large tracts of the ejido land. Many foreigners have 

purchased houses and plots of land upstream of the community, near the reserve. 

 

Mission Economy 

Sugarcane production and processing historically generated most of the income in 

Santiago. Now, farmers estimate that 2,000 tons of mangos are harvested in the region 

each year. Buyers of organic mangos come with refrigerated trucks and transport the fruit 

north to packing or distribution centers in Tijuana, Mexicali, and directly to the US. 

Conventionally produced mangos (the majority of producers) also travel north to these 

same distribution centers, bound for national markets. According to one farmer, 

conventional mango buyers pay three pesos a kilo. Each truck carries 1,000 boxes of 

twenty-five kilos, and takes twenty-two hours to reach Tijuana. One farmer had 

organized a group of organic producers and co-owned a packing plant that processed 

organic vegetables. He works with professionals in the United States who tell him how 

much of what product the American public is going to want to buy in the future, which 

guides decisions in the green houses and fields. The commercial farms employ a few 

people within the region to help during the harvest season, and some also bring in 

laborers from the continent who are willing to work for lower wages. A few people 

within Santiago and in surrounding communities produce and sell fruit and vegetables 

within the region. 

 Other sources of income included the tourist sector, small businesses and social 

services. Most residents said that the town population had changed--youth left the 
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community to find work in the tourist industry of the cape cities or to work as fishermen 

and American and Mexicans from the continent had replaced them. 

 Resource centers, though not markets lie in San Jose del Cabo (forty-five 

minutes) and La Paz (two hours). Farmers said that the highway arrived in 1973, though 

recent road widening projects had enabled the large semi-trucks to come into the town.  

 Government programs (SAGARPA) provide technical assistance to farmers and 

also subsidize irrigation systems and young fruit trees, though farmers complained that 

these processes were slow and ineffective. 

 

Tourism 

Proximity to the cape cities and coastal tourist developments, plus the paved 

highway to Santiago draws thousands of American, Canadian and European tourists each 

year to see the mission, the zoo, hotsprings, waterfall (Sol de Mayo) and the Laguna de la 

Sierra. Tourism started growing in the region with the paved trans-peninsular highway. 

Most farmers said that the tourists were largely self sufficient and did not buy agricultural 

products or bring much income to the town. 

 

Protected Area Status 

Santiago and its associated agricultural communities lie at the edge of the Reserve 

de La Laguna de La Sierra. SEMARNAT (Secretaria del Medio Ambiente y Recursos 

Naturales) enforced environmental regulations, though most said that they were not 

affected by this, except the prohibition on burning. A recent fire in the lagoon had 

destroyed several homes in the town. 

 

Cultural Practices and Perspectives 

The older residents of the town remembered the sugarcane production of the 

1950s and 1960s: they cultivated, ground, and processed tons of sugarcane for local 

consumption and export to regional and national markets. The town supported several 

mills, and sugar employed many of the local people. At some point, they said, it all fell 
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apart. The old people died and the young people did not want to work anymore (a change 

in the sugar market also contributed). 

 Other farmers remember planting the huertas in the lagoon: They made furrows 

(surcos) with horses, about eighty centimeters apart, then they planted corn and beans in 

the furrows, and covered each seed with soil using their feet. They also planted barely, 

wheat, lentils, garbanzos, favas, peas, watermelon, melons, lettuce, radishes, cabbage, 

onions, chiles, and squash. One elderly woman described a large winter squash called 

castilla. They had another variety of squash called calabasa zehualca with a hard yellow 

shell and soft interior. They ate it fresh and also used it to make dulce. Calabasa arote 

was a large, round, green, hard-shelled variety. Bean varieties included a pinto, smaller 

than a normal pinto called berrendo and a small yellow bean called azufrado. They had 

yurimun (black-eyed peas) varieties with the eye colored brown instead of black. 

Quareteno had the eye colored black. They used to store the yurimun and quarentena 

beans with lime to protect them from the insects so they lasted until planting season.They 

used to have the large white jack bean and called it guarache. They do not have this 

variety now. They also used to have a different bean they called frijol del arbol, a small, 

brown bean that grew on a bush. This bean they boiled, removed the water of the first 

boiling, and then cooked them until tender. Corn varieties included white and yellow corn 

and one called diente de caballo, a large kerneled variety with a dent in the top of each 

kernel. They soaked the corn with lime to make pinole and atole, tortillas, gordita, sopas, 

and tostadas. They made empanaditas filled with cooked corn, sometimes they put mango 

in the center. They grew wheat to make tortillas and pinolillo. The had tomatoes and 

cherry tomatoes, tomatillos morados, and a variety of chiltepines that grew up in the 

mountains. They had serrano and piquin chile varieties, and morongo, poblano, pico 

pajaro, and guajillo. 

 Fruit varieties farmers remembered include: criollo mango, red and yellow 

Spanish plums, many types of avocados, orange-limes (called limón dulce), large lemons 

(called limón real and described as having sour flesh), pummelos (called toronja and 

used only to make preserves of the rind), grapefruit (called pomelo or cidra and described 
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as having smooth rinds and sweet interior—though there is a slim possibility these could 

have been the real citrons), hibiscus, sapotes, pomegranates, passion fruit, guava, bananas 

(dwarf fruit) and peaches. 

 Dulce. One resident said that few people made dulce in the past because sugar 

was expensive, and they needed to use white sugar. Piloncillo left the dulce colored dark 

brown. Some peeled the bitter oranges and pummelos to make preserves. Some soaked 

whole, small lemons in lime and then boiled them in sugarwater. 

 Figs. Though few people produced figs in the valley, one woman said they still 

had the tradition of green fig dulce: she harvested the figs when green and made a cross-

cut in the stem on top. She cooked the figs in water, and discarded the water with the sap. 

Then she added the sugar syrup and cooked the mixture until it thickened. 

 Mangos. They made dulce of mango by gathering, washing and peeling the ripe 

mangos, then squeezing them by hand to smash the pulp. They cooked the pulp into a 

paste. They did not used to add sugar because it was very sweet. They also dried the fruit 

of the mango criollo into orejones (ears). 

 Sugarcane. They grew at least five varieties of sugarcane in the valley, purple 

cane, striped cane, white cane, yellow cane, a thinner sugar cane and a hard, sweet type 

called piojota. They harvested the sugarcane from November until March. Orignally, 

burros turned the mills, and then they switched to electric or gasoline motos. They 

collected the juice in a large iron vessels called cazos. Then they used the dried skeletons 

of pitahaya cactus to cook the cane juice. They made melcocha, also called alfeñique, like 

a stretched taffy. They also made piloncillo (soft) and panocha de gajo (hard, with the 

rind of the bitter orange). They sweetened their tea and coffee with piloncillo. 

 Wine. They used to make wine out of the wild grapes that grow above in the 

canyon. They harvested the clusters and let them dry in the sun, then smashed and 

fermented them. Though made rarely, residents said the wine had a better flavor than the 

mission grape wine. 

 Other culinary traditions. To make calabasa con queso (squash with cheese), an 

elderly woman said she peels the squash, chops it into small squares or pieces, and puts 
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them to boil. Then she mixes in chiles, onions, lard (manteca de puerco), and cheese. The 

used to soak corn with lime to make pinole and atole, tortillas, gordita, sopas, and 

tostadas. They made empanaditas filled with cooked corn, sometimes they put mango in 

the center. They used to grind wheat to make tortillas. The used to cook the favas only in 

water, peel them and eat them with salt. They roasted peanuts from the fields in brick 

ovens and ate these at Christmas time. 

 Festival. The week of July 25th brings celebrants and vendors from all of Baja 

California as well as the continent (Sonora and Sinaloa) and the United States. 

Traditional folkloric dances, horse races in the dirt track on the mesa, cock fighting, and 

dancing continue for several days. 

 

Historical Inventories 

The Palóu report, summarized, describes the mission in 1771: This is distant from 

the proceeding mission (San Jose) about eighteen leagues and about five leagues from the 

gulf coast. It is situated in the twenty-three degrees north latitude. The Marqués de 

Villapuente endowed it in 1719 with $10,000, like the proceeding one, and with the same 

endowment it was in charge of the Fathers of the Company of Jesus. After the expulsion, 

the inspector found that the mission had only a few Indians, and all of the infected with 

disease. He ordered that all of the native families of Todos Santos, also infected with the 

same disease, should be moved to Santiago for the purpose of treating them. The priest 

attended them until 1769 when the mission was raised to a curacy by order of the 

inspector. A few months after, an epidemic broke out at San José del Cabo and killed all 

that had come from Todos Santos as well as many in Santiago. The pueblo was said to be 

in poor condition for want of corn, and the Indians subsist only on the meat of starving 

cattle (Palóu in Engelhardt 1908). 

 According to the writings of padre Fr. José Salcedo, the mission in 1778 had 475 

feet of grapevines, eight sites of pomegranates, seventy-five surcos of sugarcane, three 

fanegas of arable land, and 159 fruit trees. In 1795, the land was taken from the mission 
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and distributed to the neophytes who occupied the area. In 1857, the valley produced 460 

cargas of panocha (sugar), 520 cargas of corn, and sixty of beans (Urbano 1859). 

 

Discussion 

Santiago, similar to Todos Santos has a thriving agricultural industry, a strong 

economy, and tourist and urban development, and registered a high retention of mission 

species and total agricultural species diversity. The town is located in the southern 

peninsula, close to the trans-peninsular highway and the cities of La Paz and San José del 

Cabo. Most of the agricultural lands has been converted commercial citrus and mango 

production, though a few individuals manage small huertas with diverse species. The 

support of SAGARPA, a strong water management board, and functioning ejido have 

facilitated the agriculture. Most of the ejido lands have been privatized and sold, and 

lands surrounding the town are also slated for development. The high school provides 

technical and practical education in agriculture and manages its own citrus and mango 

trees, offering opportunities for the younger generations to learn of both old and new 

agricultural practices. This town also maintained some of its original culture and identity, 

though many of the old annual crop varieties have disappeared, and with the collapse of 

the sugar industry and the abandonment of much of the lagoon, the unique oasis identity 

is fading. 
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San José del Cabo Añuití (1730-1840) 

(WGS 84): N23 03.741 W109 41.738 

Day of the Saint: March 19 

 

Methods 

I visited this mission in January 2011, though I conducted no interviews or 

agricultural surveys. Urban development has spread across much of the original mission 

grounds, and though agriculture fills the valley, these are industrial crops and contain few 

to no perennials or mission species. The fields are irrigated with individual wells. 

 

Mission 

Jesuit father Nicolás Tamaral founded the mission of San José del Cabo Añuití, 

located on the tip of the peninsula, in 1730. The Pericú peoples revolted at this mission, 

and in 1734 murdered two priests and a few other individuals. The mission was later 

reestablished as a army presidio. It served as a port where Spanish galleons arriving from 

the Philippines resupplied with fresh water. The mission lies within the San José del 

Cabo watershed, which begins at the headwaters of the San José arroyo and opens into 

the Pacific Ocean. Annual temperatures range from 4ºC to 42ºC with an annual mean of 

23.8ºC. The city has an annual precipitation of 199 mm (CONAGUA 1933-2009). The 

city of San Jose has a population of 69,788 individuals and 19,431 families (INEGI 

2010), with thriving industry and business, a strong tourism service sector, a port and 

international airport. The municipality has an organics mandate, and requires that all 

growers follow organic standards. An organics cooperative has formed in the region, and 

growers produce vegetable and herb crops largely for export to the United States. 

 

Historical Inventories 

The mission, distant from Cape San Lucas or the bay of San Bernabé about 

twelve leagues and founded about a half a league from the Gulf of California, also called 

the Northern Sea, on which shore the ship from China (the Philippine Galleon, which also 
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touched the China coast) usually stops to take in provinces, which this pueblo and that of 

Santiago de los Coras, which is in the neighborhood, furnish it, is in 22.5 degrees north 

latitude. It began in the year 1730, the first missionary being the venerable Nicolás 

Tamarál, whom the Indians soon after killed with the Father of Santiago. It was in charge 

of the Fathers of the Society of Jesus from its foundation to their expulsion, which 

occurred in the beginning of December 1767; though in the last years, the missionary 

father did not reside there, he attended to its few Indians. At the end of April 1768, it 

came under control of this Apostolic College. The first missionary was Fr. Juan Moran, 

who after having labored there fourteen months, died at said mission while administering 

for it; for while attending those who were affected with pestilence and on returning from 

hearing the confessions of one, he felt himself mortally attacked and soon died. 

 During the visitation which the illustrious inspector-general, Señor José de 

Galvez, made at the mission, seeing the small number of Indians comprising it, he 

commanded that the Indians of one ranchería from Mission San Javier settle there in 

order to receive the fertile lands which it possessed. Thus twelve families of forty-four 

souls went to San Jose del Cabo; but they all, except three, died during the epidemic of 

1769, so that only fifty persons, old and young, survive (Palóu in Engelhardt 1908). 

 In 1773, the mission was registered as having one milpa of ten almudes under 

cultivation and a suerte of sugarcane (Coronado 1994). 

 In 1774, the de Mora inventory reads: Mission of San Joseph del Cabo of the 

California Peninsula for the year 1774. They have cleared a small piece of land for four 

almudes of seeds and have planted about thirty-four furrows of cane of more than thirty 

varas each. They have seeded about 46…of rice and also a portion of grapevines –Joseph 

La Fuente; Fr. Geronimo Solsevilla (AGN: IC, Vol. 166, Exp1, 89r). 

 In 1824, fray Francisco Troncoso writes that the canyon of San José del Cabo 

could be seeded with fifteen to twenty fanegas (one fanega equal to approximately three 

hectares), and provided abundant harvests of corn, beans, favas, peas, and vegetables. 

The mission also had a vineyard and sugarcane fields. At that time, 800-1000 people, 
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including fifteen to twenty Indigenous families inhabited the mission. Most of the 

population lived in ranches surrounding the mission (Trejo 2002).  

 Castro (1979) writes that the major crop in San José del Cabo was sugarcane, with 

a maximum production of 1600 tons of hard sugar. Corn, beans, yams, squash, vegetables 

and fruit trees were also cultivated, managed and harvested. For a decade following the 

decline in sugar production, the region commercial produced jitomate, or tomatillo, 

though market and transportation challenges caused production to plummet. 

 

Discussion 

San José del Cabo represents the far extreme of urban and industrial agricultural 

development; the small mission oasis has transformed to a large urban area with a 

reconstructed mission and the region an exported of agricultural products. While San José 

del Cabo has not experienced the intense tourism of Cabo San Lucas, farther west on the 

tip of the peninsula, international interests, beaches, the port, airport, and proximity to the 

continent have facilitated the growth and economic development. Concrete and 

construction have displaced desert, coastal vegetation, and small-scale agriculture. The 

organics standards have reduced contamination from the agricultural industry, but 

traditional mission crops and culture are largely absent from this coastal, booming city. 

This city should be considered a warning rather than a model for other oasis towns. 
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GLOSSARY A 

MEXICAN FEDERAL AND STATE ORGANIZATIONS 

 

CONABIO 

Comisión Nacional para el Conocimiento y Uso de la Biodiversidad (National 

Commission for the Knowledge and Use of Biodiversity), responsible for generating and 

promoting scientific understanding of the nation’s biodiversity and assisting in the 

management and protection of these resources. http://www.conabio.gob.mx/ 

 

CONAGUA 

Comisión Nacional del Agua (National Water Commission), responsible for developing 

legal reforms for water use and subsidies and administrating and monitoring the 

sustainable management, quality and quantity of water resources in Mexico. 

http://www.cna.gob.mx/ 

 

CONANP 

Comisión Nacional de las Áreas Naturales Protegidas (National Natural Protected Areas 

Comission), repsonsible for designating, protecting, and managing Natural Protected 

Areas. within Mexico. http://www.conanp.gob.mx/ 

 

INAH 

Instituto Nacional de Antropología e Historia (National Historical and Anthropological 

Institute), resposible for investigation, conservation and education about the nation’s 

archeologic, anthorpologic, historic and paleontologic heritage and resources. 

http://www.inah.gob.mx/ 

 

INEGI 

Instituto Nacional de Estadística, Geografía e Informatica (National Institute of 

Statistics, Geography, and Information), responsible for gathering and diffusing the 
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quantitative and qualitative data regarding the nation’s human and natural resources 

http://www.inegi.gob.mx/ 

 

PROFEPA 

Procuraduría Federal de Protección al Ambiente (Federal Prosecutor for the Protection 

of the Environment), Mexico’s judicial branch of the environmental protection agency. 

http://www.profepa.gob.mx/ 

 

SAGARPA 

Secretaría de Agricultura, Ganadería, Desarrollo Rural, Pesca y Alimentación 

(Secretary of Agriculture, Livestock, Rural Development, Fishing, and Food Resources), 

repsonsible for managing national agriculture, ranching, and fishing practices, and 

providing technical assistance, education, and financing for development of these 

industries. 

http://www.sagarpa.gob.mx/ 

 

SEMARNAT 

Secretaría de Medio Ambiente y Recursos Naturales (Secretary of the Environment and 

Natural Resources), Mexico’s legislative branch of the environmental protection agency. 

http://www.semarnat.gob.mx/ 
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GLOSSARY B 

SPANISH TERMS 

Almud: A unit of volume used in Old Spain, with values differing region to region. In 

Mexico, 1 almud = ~4.6 liters, and 1/12 or 0.083 of a fanega (Trejo 2002). 

 

Arroba: A unit of weight, mass or volume of varying value, depending on the country. In 

Mexico, 1 arroba = ~25.37 pounds = ~11.5 kilograms 

 

Acequia: An open water canal used for irrigation, livestock, and domestic purposes. 

These usually lead from a spring downstream to houses and gardens, and during mission 

times were constructed with stone and lime cement. 

 

Dulce: “Sweet” in literal Spanish translation, and used on the peninsula to mean a sugar 

candy made of processed fruits, vegetables, and cactus. The plant material is boiled in 

sugar for several hours to form a thick preserve. 

 

Ejido: A communal land holding, distributed to groups of people, usually of rural 

residence as part of the Agrarian Reform initiated in 1915 during the Mexican 

Revolution. These communal lands belonged to the federal government and claimants 

had usufruct rights only until a series of counter-reforms that began in 1992. 

 

Fanega: A measure of volume; 1 fanega = ~1.58 U.S. bushels = ~55.7 liters. In old 

documents this term is also used as a measure of surface area, roughly equivalent to the 

volume of seed necessary to plant that surface: 1 fanega of seed is equal to about 3 

hectares. 

 

Huerta: A family garden of mixed fruit trees, annual crops and livestock. In this research, 

we apply this term only to gardens greater the 100 m2. 
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Pila: A water storage tank, usually made of stone and lime cement and used in 

conjunction with water canals for irrigation and domestic purposes. 

 

Ranchería: A dwelling, set of dwellings, or ranch outside of a town or community, 

usually associated with livestock raising and management. 

 

Solar: A backyard garden of mixed fruit trees, ornamentals, herb and vegeatble crops, in 

this research used to mean a garden associated with a house and smaller than 100 m2. 

 
Suerte: A measure of land surface area, 1 suerte = ~ 1.4 hectares. 

 

Vara: A measure of distance, 1 vara = ~0.7 meters. 
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