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Introduction 

Globalization is posing new challenges to human and natural systems in the 21st century. From 

climate change to increasingly mobile human populations to the global economy, the relationship 

between humans and their environment is being modified in ways that will have long-term impacts 

on ecological health, biodiversity, human behavior, and system sustainability. These changes and 

challenges are perhaps nowhere more evident than in island ecosystems and at the edges of protected 

areas. Buffeted by rising ocean temperatures and extreme weather events, islands represent areas of 

considerable vulnerability and also great scientific opportunity. The Galapagos Islands of Ecuador 

offer a special opportunity to science, conservation, and society through the development of the UNC 

& USFQ Galapagos Science Center on San Cristobal Islands in the Galapagos Archipelago of Ecuador. 
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Science & Education Infrastructure at the Galapagos Science Center 

  The only facility of its kind in the Galapagos Islands 
 

   

  Micro & Molecular Biology Lab 

 Marine Ecology Lab 

 Terrestrial Ecology Lab 

 Spatial Analysis & Modeling Lab 

 Video Conference Center 

 Community Classroom 

 Scientist, Staff & Student Offices 
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Overview 

The Galapagos Islands of Ecuador are in crisis. Beginning in the 1970’s, they began to draw 

thousands of new residents, attracted by the promise of lucrative opportunities linked to the islands’ 

rich marine and terrestrial ecosystems and employment opportunities in construction, fisheries, and 

tourism. Development of the tourism industry and a boom in fishing more than tripled the local 

population in the past 15-years. The number of tourists visiting the Islands has quadrupled over the 

same period and is now approaching 200,000 per year. This expanding human imprint on the islands 

has contributed to (1) overuse of natural resources; (2) replacement of native and endemic species by 

invasive flora and fauna; (3) extraction of marine resources at unprecedented rates; (4) expansion of 

tourism and associated development into increasingly fragile environments; (5) a dramatic increase in 

human energy consumption and waste generation; (6) conflicts between resource conservation, 

economic development, and sustainability of households and communities; and (7) challenges to 

human health, water & sanitation, family, education, and institutions. Recognizing these threats, in 

June 2007, UNESCO declared the Galapagos Archipelago an “endangered” World Heritage Site, and 

similarly, the Ecuadorian Government declared an “ecological emergency” for the islands that was 
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only recently lifted, but much work remains to be done to address the many conflicts between people 

and environment and the endogenous factors and exogenous forces of change. 

For scientific, as well as conservation reasons, it is imperative that we better understand the 

linkages among human, terrestrial, and marine sub-systems in the Galapagos Islands, and doing so 

requires international collaboration among universities, conservation groups, government 

organizations, and key entities in the Galapagos Islands. The University of North Carolina at Chapel 

Hill has taken the lead in organizing a response, laying the foundation through Memoranda of 

Understanding with the Universidad San Francisco de Quito (USFQ), the Galapagos National Park, 

and the Charles Darwin Foundation & Research Station, developing cooperative agreements with 

Ecuadorian government organizations, and constructing working relationships with the World 

Wildlife Fund and Conservation International. Like the Galapagos Islands, many environments 

around the world are besieged by the often competing agendas of resource conservation and 

economic development. The Galapagos Initiative builds on the strengths and experiences of multiple 

institutions, seeks to address scientifically-important and compelling societal challenges, and 

integrates science, education, policy, and management within a renowned National Park & Marine 

Reserve as well as a World Heritage Site. 

Research & Education Questions 

Through an extensive and intensive program of integrated and interdisciplinary research, the 

primary goals are to understand the complex nature of population-environment interactions, 

challenges related to resource conservation and economic development, global interconnections, 

science, education, and knowledge transfer programs that benefit UNC-Chapel Hill, our 

collaborators, and the global community, inform policy and management through investigative and 

integrative science, develop and translate research technologies to industry and government, and 

develop insights and understandings to address the cross-cutting challenges that face science, society, 

and this vulnerable place. Beyond the Galapagos Islands, the program will create a global template 

for the study of other conflicted and challenged places throughout the world that are located in and 

around protected areas, as well as in the many diverse environments where social and ecological 

sustainability is at risk. Already, a global network of sites is being identified to address island 

ecosystems and the local and global factors that shape their social and ecological interactions. 

The primary question that guides the Galapagos Initiative is “What are the interconnections 

within the coupled human-natural system in the Galapagos Islands, and how do they affect the 

social and ecological vulnerability & sustainability of this World Heritage Site?” Complementary 

questions include the following:  

• What strategies can be developed that allow economic development and resource conservation 

to occur in a compatible and sustainable way that benefits people and environment? 

• What are the explicit and implicit social and ecological links that influence the interactions and 

dynamics among the social, terrestrial, and marine sub-systems in the Galapagos Islands? 

• How do fundamental characteristics of coupled natural-human systems and the limits of 

predictability pertain to sustainable development in fragile and charismatic environments? 
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• What are effective approaches for facilitating the exploration and learning of students in the 

field, lab, and classroom that are related to the internal mechanisms of a social, terrestrial, and 

marine sub-systems and their linked effects? 

• What mechanisms are most effective in leveraging the talents and expertise of faculty and 

students at UNC-Chapel Hill with our Ecuadorian and global collaborators to increase our 

understanding of the Galapagos Islands and sensitive and complex environments more 

generally? 

In sum, the Galapagos Islands provide an ideal setting for the study of coupled natural-human 

systems, as the islands provide a well-expressed gradient in island age, volcanic activity, physical 

environment, climate, population, tourism, and marine productivity from east to west across the 

archipelago. This natural gradient creates localized influences on social and ecological interactions, 

nested inside the regional and global scales, making the Galapagos Archipelago an important 

“natural laboratory” to examine complex issues that are vital to science, conservation, and society. 

The Islands also have limited points of entry for the arrival of tourists, residents, and food and 

material products that facilitate the assessment of the expanding human dimension and the stresses 

placed on a fragile and sensitive environment through natural and anthropogenic forces. 

Additionally, resource extraction in the Galapagos Islands & Marine Reserve, such as, local fisheries 

for national and international markets, further stresses a vulnerable social-ecological system.  

The Galapagos Islands also receive large numbers of visitors, 185,000 (2011), drawn by the 

unique ecosystems, and increasing permanent population, approximately 28,000 (2011), who are 

drawn by opportunities in the tourism industry. Implicit in this growth is a tension between the 

desire of government and society to protect ecologically important and interesting places and the 

desire of visitors and inhabitants to experience these diverse sites. While appreciation of these 

endangered settings motivates the political will to protect them, it can also threaten their very 

sustainability. The sustainability of protected areas depends on the adaptive behavior of society, the 

vulnerability and resilience of the terrestrial and marine ecosystems, and the ability of the social 

system to cope with conflicting demands and feedbacks. Sustainability can be further challenged by 

changes in the global climate, population migration, environmental policies and institutions, and 

other social-ecological dynamics that function across multiple space-time scales. The diversity and 

endemism that characterize island ecosystems, such as the Galapagos, often draw attention to science 

and conservation, but also significant tourist activity and the corresponding consumptive demands 

on local resources. As global wealth increases, pressure on island ecosystems also increases, as more 

people seek to experience “special” places. The interplay between the attraction to isolated natural 

systems and the direct and indirect, and often unintended, effects of that attraction make islands 

complex ecosystems worthy of study. 

In this initiative, we bring together a new “Island Biocomplexity,” one that combines social-

ecological co-evolution and adaptive resilience with a new island biogeography that expressly 

integrates the human dimension and the interactions with the environment. Biocomplexity 

encompasses the complex interactions within and among ecological systems, the physical systems on 

which they depend, and the human systems with which they interact.  


