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Syllabus 
Reading Grass Paramo: The High Andes Underfoot (GEOG 196) 

Spring Break, 2020 
Instructor:  Stuart White 

Introduction 

This course will examine the origin and persistence of grass páramo, a high-elevation Andean savanna.  Páramo covers 

extensive areas of the tropical Andes in an altitudinal belt between the tree line and the snowline.  Despite its remoteness and 

wilderness aspect, evidence suggests that the development of grass páramo was driven by late Pleistocene hunter-gatherers. 

Readings will examine three data sets that elucidate the process of grass páramo formation: fossil pollen, sedimentary 

charcoal and evidence of early hunter-gatherer occupation.  The course will then assess how these data support or refute the 

conventional wisdom that grass páramo is a purely climatic expression or, as argued more recently, the replacement vegetation 

of a zonal forest removed by early agriculturalists. 

A field trip during Spring Break will visit three grass páramos in Ecuador, located in Cajas, Sangay and Chimborazo 

National Parks.  Students will walk páramo landscapes and apply their academic preparation to on-the-ground explanations of 

current tree lines, forest patches above tree line, the dominance of tussock grasses and giant ground rosettes, the frequency 

and behavior of fire, and plant tolerance to periodic burning.  A hike to a high desert páramo in Chimborazo National Park will 

elucidate altitudinal constraints on the plant community. 

By the end of the course, students will have a deeper appreciation of humans as a keystone species in grass páramo 

creation and maintenance.  They will have applied the lessons of páramo etiology to an enlightened management and 

conservation of Ecuadorian páramos.  Concurrently, students will have developed a sensibility to the weight of history on 

contemporary vegetation, and to the ubiquitous but sometimes elusive nature of anthropic inputs. 

 

Outline of Topics 
The mystery and beauty of páramo 

 Look and feel of páramo vegetation 

 Growth forms and types of páramo:  Shrub páramo, grass páramo, desert páramo  

 Associated fauna 

 Páramo distribution in the Andes 

 Plant adaptations to extreme altitude 
Páramo as zonal vegetation, with critique 

 Pleistocene vegetation reconstructions 

 History of the zonal argument: Humboldt to Hooghiemstra 

 Pollen analysis:  How it’s done, and caveats of pollen analysis 

 Vegetation distribution and behavioral anomalies: patch forests, contemporary tree plantations in páramo, irregular 
tree lines, shrub páramos, fire tolerance of tussock grasses, variations in tree line altitudes 

Páramo as replacement vegetation 

 Ellenberg’s argument for puna 

 Lægaard´s argument for páramo 

 Critique of páramo as a replacement community 
A pause to regroup 

 If not zonal nor replacement vegetation, what explains páramo? 

 Available proxies:  pollen, non-pollen polymorphs, charcoal, molecular markers 

 Detailed review of the pollen evidence; emplacement of the early Holocene tree line 

 A first look at the archaeological and genetic evidence of early peopling of the Americas 
Charcoal record 

 Potential sources of fire in the tropical Andes 

 Sally Horn: Fire history in the Chirripó highlands of Costa Rica 

 The charcoal record of the late Pleistocene and Holocene in the northern Andes 
Review of the ‘early peopling’ evidence 

 Hunter-gatherer arrival ≥ 15,000 BP 

 Diffusion across South America and diversity of subsistence adaptations 
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The hunter-gatherer logic  

 Was the páramo an amenable and productive environment for humans? 

 The scenario of early habitat interventions by hunter-gatherers in the Andes and elsewhere 

 Subsequent motivations to burn páramo for early agricultural societies, and for post-Conquest cattle husbandry 
Situating grass páramo in the study of cultural landscapes 

 The importance of history in understanding contemporary plant communities 

 The New World was ´discovered´, but it wasn´t new 

 A nod to the Anthropocene 

 An opportunity to explore human beings as a creative biological factor 

 Applying the hunter-gatherer hypothesis to contemporary páramo conservation 
 

Páramo literature  

Articles assigned and to be posted on Black Board before Spring Break 
 
Aubert, S (2012) Paramos of Ecuador (Ppt for the 3rd Congress of Arctic and Alpine Botanic Gardens). 
Di Pasquale G, Marziano M, Impagliazzo S et al. (2008) The Holocene treeline in the northern Andes (Ecuador): First evidence 

from soil charcoal. Palaeogeography, Palaeoclimatology, Palaeoecology 259(1): 17–34.  
Denevan, W (1992) The pristine myth: The landscape of the Americas in 1492.  Annals of the Association of American 

Geographers, 82(3): 369-385 
Ellenberg H (1979) Man’s influence on tropical mountain ecosystems in South America. Journal of Ecology 67(2): 401–416.  
Hansen B and Rodbell D (1995) A Late-glacial/Holocene pollen record from the eastern Andes of northern Peru. Quaternary 

Research 44(2): 216–227.  
Hansen B, Rodbell D, Seltzer G et al. (2003) Late-glacial and Holocene vegetational history from two sites in the western 

Cordillera of southwestern Ecuador. Palaeogeography, Palaeoclimatolgy, Palaeoecology 194(1–3): 79–108.  
Horn S (1989) Prehistoric fires in the Chirripó highlands of Costa Rica 
Lægaard S (1992) Influence of fire in the grass páramo vegetation of Ecuador. In: Balslev H and Luteyn JL (eds) Páramo: An 

Andean Ecosystem Under Human Influence. London: Academic Press, pp. 151–170.  
League B and Horn S (2000) A 10,000 year record of páramo fires in Costa Rica. Journal of Tropical Ecology 16(5): 747–752. 
Luteyn J (1999) Introduction to the páramo ecosystem. In: Luteyn J (ed.) Páramos: A Checklist of Plant Diversity, Geographical 

Distribution, and Botanical Literature. Brooklyn: New York Botanical Garden, pp. 1–39.  
Moscol M, Duivenvoorden J and Hooghiemstra H (2009) Pollen rain and pollen representation across a forest- páramo ecotone 

in northern Ecuador. Review of Palaeobotany and Palynology 157(3–4): 285–300.  
Pinter N, Fiedel S and Keeley J (2011) Fire and vegetation shifts in the Americas at the vanguard of Paleoindian migration. 

Quaternary Science Reviews 30(3–4): 269–272.  
Ramsay PM and Oxley ERB (1997) The Growth Form Composition of Plant Communities in the Ecuadorian Páramos. Plant 

Ecology 131(2): 173-192.  
Sklenar P and Ramsay P (2001) Diversity of zonal paramo plant communities in Ecuador. Diversity and Distributions 7(3): 113-

124 
von Humboldt A and Bonpland A (2009 [1807]) Essay on the geography of plants with a physical tableau of the equinoctial 

regions. In: Jackson ST (ed) Essay on the geography of plants: Alexander Von Humboldt and Aimé Bonpland. Chicago: 
University of Chicago Press, 55–155.  
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Articles in photocopied reader during the Spring Break field trip 
 
Bakker J, Moscol Olivera M and Hooghiemstra H (2008) Holocene environmental change at the upper forest line in northern 

Ecuador. The Holocene 18(6): 877–893.  
DiPasquale G et al. (2010) Soil charcoal analysis as a climato-stratigraphical tool:  The key case of Cordillera Real, northern 

Andes.  Nuclear Instruments and Methods in Physics Research B 268: 1088-1090 
Goebel T, Waters M and O’Rourke D (2008) The late Pleistocene dispersal of modern humans in the Americas. Science 

319(5869): 1497–1502.  
Moscol M and H Hooghiemstra (2010) Three millenia upper forest line changes in northern Ecuador:  Pollen records and 

altitudinal vegeation distributions.  Review of Palaeobotany and Palynology 163: 113-126. 
Niemann H et al. (2009) Holocene climate variability and vegetation dynamics inferred from the (11700 ca. yr BP) Laguna 

Rabadilla de Vaca sediment record, southeaster Ecuadorian Andes. The Holocene 19(2): 307-316 
Paduano G et al. (2003) A vegetation and fire history of Lake Titicaca since the Last Glacial Maximum. Palaeo 194: 259-279. 
White S (2013) Grass páramo as hunter-gatherer landscape. The Holocene 23(6): 898-915.  
 
Spring Break field trip 

Our field course during Spring Break will visit three spectacular mountainous national parks in Ecuador:  Cajas, Sangay 

and Chimborazo.  What unifies our experience in these parks is páramo.  A trip to a desert páramo in Chimborazo National Park, 

between 13,000’ and 16,500’, will highlight altitudinal constraints on the plant community. 

Students depart Saturday, March 7, 2020, leaving from JFK at 00:10 AM on a direct flight to Guayaquil.  A bus will 

transport students from Guayaquil to Cuenca upon their arrival at 6AM.  During the ensuing week we will visit páramos of the 

three national parks mentioned.  Return travel will be on Sunday, March 15. 

 

Grass páramo hillsides in Sangay National Park    

 
 
Cajas National Park 
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Course Structure 

Students will meet on two occasions with their instructor via the video conferencing feature of Blackboard, about one 

month before Spring Break.  These meetings will anticipate the logistics of the field trip and introduce a list of readings to be 

completed before traveling to Ecuador. 

Grading will be based on (i) an introductory exam (30%) that reviews pre-Spring Break readings, and that is given after 

our first páramo excursion in Cajas National Park; (ii) participation in the field studies during the Spring Break, including a short 

essay on the paramo experience (40%); and (iii) a final exam (30%), prior to the return to the U.S.  This course earns 3 credits.  It 

is offered through the Geography Department and open to students from all related disciplines. 

 

Chimborazo Volcano, with snow-covered desert paramos at its base

 


