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Bio-cultural History of the Saguaro Cactus: 
A Conceptual Outline for Outreach from the Desert Laboratory on 
Tumamoc Hill, Cemamagi du’ag. 
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* The Desert Laboratory on Tumamoc Hill 
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Ω San Xavier Co-op Farm 
 
Purpose 
To teach visitors about the bio-cultural (natural and cultural) history of the Saguaro (aka, Ha:san, 
Carnegiea gigantea), with attention to the contributions of the Desert Laboratory, and Tohono O’odham 
Himdag (culture). 
  
Approach: What do people want to know about the Saguaro?  
The Saguaro is arguably the most unique symbol of the Sonoran Desert. Our outreach is more meaningful 
when we provide information for the questions and observations people have about the Saguaro – based 
on over a century of observation and inquiry from the Desert Laboratory, as well as centuries of Tohono 
O’odham lived-experience. The O’odham name for this plant is Has:an (HA-shan). 
  
Visitors’ questions and observations largely overlap with those of researchers and Indigenous 
communities. Answering and responding to their questions will inherently require interactions about 
ecology, anatomy, distribution, demography, and cultural significance. 
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Perspectives and Sources of Information 
These key points of academic and cultural information provide the basis for our fundamental 
understanding of the Saguaro, how we learned it, and how it poses more questions.  
  
What is a Saguaro? What’s special about the Saguaro? 

• The Saguaro is a giant cactus plant unique (endemic) to our region, the Sonoran Desert. 
• Its distribution mostly coincides with the Sonoran Desert 

o Exclusive of Baja California, and most of California except the Whipple and Palo 
Verde Mountains 

• Arizona is half of the Saguaro’s range. The other half resides in the state of Sonora, 
Mexico. 

• It is a keystone species, and a significant member of the O’odham culture and way of life 
(Himdag). 

• The O’odham name for the Saguaro is Has:an (HA-shan). 
• Collecting any part of a saguaro is protected by state, and tribal law. 
• The botanical name – Carnegiea gigantea – recognizes Andrew Carnegie whose Institute 

established the Desert Laboratory in 1903, the foundation of Saguaro research. 
  
An attempt should be made to appreciate and demonstrate the live Saguaros in the immediate area 

• The Tumamoc Hill population features a large number of old, multi-armed plants 
• The Saguaros on the Hill are a key aspect of its visual beauty and ecological health. 
• Students estimated the very large, multi-arm Saguaro near the porta potties to be 180 to 

220 years old. It’s not part of our repeat surveys, but people are definitely drawn to it. 
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Anatomy 
A Saguaro is a giant cactus – a succulent plant. Looking at any given Saguaro, what are its characteristics? 

• What is succulence? A form of water/energy storage for later use. 
• Spines are modified leaves emerging from areoles.  

o Spines in cacti primarily shade and cool the plant. They also protect the plant. which are 
modified twigs, on a giant succulent stem.  

o Areoles are stem cell sites for arm and flower emergence.  
• Along with the pleats and spines, arms help stabilize the Saguaro against wind by disturbing and 

diffusing the force of wind currents. 
o Pleats allow the Saguaro to expand and contract like an accordion with the availability of 

water. This was first published by Effie Spalding at the Desert Lab, and is probably the 
first publication affiliated with the Lab. 

o Arms may indicate the general age of a Saguaro and increase the number of flowers and 
seeds produced by a plant, but there is still much we don’t know the causes of such as: 

 Where they may branch 
 How it begins 
 The number of branches 
 Branch growth rate 

• Flowers occur at the crown, but side flowering has been observed recently and no one knows 
why. 

• Flowers are white, co-evolved with nocturnal pollinators. 
• Fruit is red to attract diurnal seed dispersers. 
• “Crested” saguaros result from the growth point at the top of the stem splitting into two or more 

rows of growth cells. No one knows the cause(s) with any certainty. 
• Saguaro “boots” are made when the plant forms scar tissue from woodpeckers carving a nest into 

its flesh. After the Saguaro dies, the hollow remains to be used by humans or recycled in nature. 
  
Sources: 

• BÚRQUEZ, A. and D. Yetman. 2020. Ecology of the Saguaro. Chapter 3 in YETMAN, D. et al. The 
Saguaro Cactus: A Natural History. University of Arizona Press, Tucson. 

• DREZNER, T.D. 2014. The keystone Saguaro (Carnegiea gigantea, Cactaceae): a review of its 
ecology, associations, reproduction, limits, and demographics. Plant Ecology 215:581-95 

• FLEMMING, T.H. and A. Valiente-Banuet. 2002. Columnar Cacti and Their Mutualists. University of 
Arizona Press, Tucson. 

• GIBSON, A.C. and P.S. Nobel. 1990. The Cactus Primer. Harvard University Press, Cambridge, MA 
• SPALDING, E. S. 1905. Mechanical adjustment of the sahuaro (Cereus giganteus) to varying 

quantities of stored water. Torrey Bot. Club Bull. 32:57-68. 
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The Tumamoc Hill Saguaro Census: Where do Saguaros grow and why? 
Repeated and long-term research of the Saguaros on Tumamoc Hill has created valuable information and 
a long-term data set. 

• The Tumamoc Hill Saguaro population is relatively dense 
• First survey was in 1908 (Spalding; map). 
• In 1964, permanent Saguaro plots were created for censusing Saguaros on Tumamoc Hill.  

o Five complete surveys of the plots have occurred since then, measuring every individual 
saguaro and recording other data including number of arms, condition, and 
environmental information. 

o Each Saguaro is mapped with centimeter accuracy and given a unique ID number. 
o The 2023 survey recorded 4085 Saguaros, nearly double the number observed in 1964. 
o The Saguaros on the Hill are aging and recruitment of new Saguaros is low.  
o Drought and warming temperatures with an apparent change in the timing of the 

monsoons is expected to impact Tumamoc Hill Saguaros in the future. 
  
Lifecycle, factors affecting establishment and distribution: 

• People seem fascinated by how old Saguaros are. Age is correlated with height. 
• Saguaros may live up to 150-200 years old. 
• Age at height is specific to conditions at a particular population. 
• The conditions that young Saguaros (5 cm to 1.5 m) grow under have an influence on their ability 

to survive to maturity (establish). 
• Trees, shrubs, and rock formations can help protect young Saguaros to maturity with shade, 

concealment, humidity, and other means. 
• Saguaros are sensitive to frost, which limits where they can grow (form long-lived populations). 
• Buffelgrass is an introduced grass that negatively Saguaros: 

o The grass was introduced to control erosion and feed livestock 
o It forms dense patches that kills Saguaros and other native plants when it burns. 
o It negatively affects young Saguaros from reaching maturity (establishing).   
o The Desert Laboratory works with other organizations to control Buffelgrass on Tumamoc 

Hill 
• It’s very important for the public to understand that the older (larger) a saguaro is, the less likely 

it is to survive from one year to the next, even under good conditions. 
o Orum et al. (2016) found that (in 2000) 3.7 to 5.5 m tall saguaros had a less than 10% 

survival probability, whereas up to 1.8 m tall saguaros had a 70% survival rate. This 
information should be on all signs and in all talks, because based on size structure of the 
Hill population, there will probably be a large, noticeable mortality event on the way. 
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Sources: 
• FÉLIX-BURREL, R.E., E. Larios, E.J. González, A. Búrquez. 2024. Population decline of the Saguaro 

cactus throughout its distribution is associated with climate change. Annals of Botany, Accepted 
manuscript, 08 June 2024. doi.org/10.1093/aob/mcae094 

• FÉLIX-BURREL, R.E., E. Larios, E.J. González, A. Búrquez. 2021. Episodic recruitment in the Saguaro 
cactus is driven by multidecadal periodicities. Ecology 102(10):e03458 

• ORUM, T.V., N. Ferguson, and J.D. Mihail. 2016. Saguaro (Carnegiea gigantea) mortality and 
population regeneration in the cactus forest of Saguaro National Park: Seventy-five years and 
counting. PLoS ONE 11(8):e0160899 

• PIERSON, E.A. and R.M. Turner. 1998. An 85-year study of Saguaro (Carnegiea gigantea) 
demography. Ecology 79(8):2676-93. 

• SHREVE, F. 1910. The rate of establishment of the giant cactus. Plant World 13(10):235-240. 
• STEENBERGH, W.F. and C.H. Lowe. 1977. Ecology of the Saguaro: II. National Park Service 

Scientific Monograph Series #8. U.S. Department of the Interior, Washington, D.C. 
• SUSANA R.-B., H. Raichle, T. Birt, R. H. Webb, R. M. Turner, E. A. Pierson, and D. L. Venable. 2013. 

Population dynamics of Sonoran Desert saguaro cactus (Carnegiea gigantea) at the Desert 
Laboratory (Tucson, Arizona). Ecology 94:1660. 

• SHREVE, F. 1911. The influence of low temperatures on the distribution of the giant cactus. Plant 
World 14(6):136-146. 

• STEENBERGH, W. F., and C. H. LOWE. 1969. Critical factors during the first years of life of the 
saguaro (Cereus giganteus) at Saguaro National Monument, Arizona. Ecology 

• 50(5):825-834. 
• TURNAGE, W. V., and A. L. HINCKLEY. 1938. Freezing weather in relation to plant distribution in 

the Sonoran Desert. Ecol. Monogr. 8:529-550. 
• TURNER, R. M., S. M. ALCORN, and G. OLIN. 1969. Mortality of transplanted saguaro seedlings. 

Ecology 50(5):835-844. 
• TURNER, R. M., S. M. ALCORN, G. OLIN, and J. A. BOOTH. 1966. The influence of shade, soil, and 

water on saguaro seedling establishment. Bot. Gaz.127(2/3):95-102. 
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Cultural Significance: 
The Ha:san (HA-shan) represents a vital role in O’odham Himdag (Culture/Way of Life) in different ways. 
There are many stories, songs and uses for and about the Ha:san. In oral history/stories, the Ha:san came 
to be when a child sunk into a tarantula hole, and emerged again as a Ha:san. It provides food/fruit for 
humans and wildlife, and is used to make syrups, jams, ceremonial wine, and modern recipes. The 
saguaro ribs provide materials for making shelter and tools. The “boots”, that are created from the birds 
making their homes in the Ha:san, are used for arts and crafts.  
 
The month of June, in O’odham is also called Ha:san Bak Masad, Saguaro Ripening Moon. It is what the 
O’odham observe as the new year, when the rains come and purify the land, the people and renew life 
for all. The O’odham host Jujkida, or rain ceremonies after the harvesting time, as people contribute their 
harvests to the host villages to help make the nawait (ceremonial wine). The ceremony is traditionally 
done for four days and nights, and is meant to help call for rain and good harvests as the monsoon season 
is the opportune time for planting O’odham crops such as hu:n (60 day corn), ha:l (squash), ba:wi (tepary 
beans) and more!  
 
Additional/related words: 
 

• Ha:san hiosig - Saguaro bloom/flower 
• Bahidaj - Saguaro fruit 
• Ju:n - dried bahidaj 
• Bahidaj si:tol - Saguaro fruit syrup 
• Nawait - Saguaro fruit ceremonial wine 
• Wa:pai - Saguaro ribs 
• Ku’ipad - Saguaro fruit harvesting stick 
• Bahidaj kaij - Saguaro seeds  

 
Sources 

• Bird, Jr., W. 2023. In the Arms of Saguaros: Iconography of the Giant Cactus. University of Arizona 
Press, Tucson. 

• CROSSWHITE, F. 1980. The Annual Saguaro Harvest and Crop Cycle of the Papago [sic; Tohono 
O’odham], with Reference to Ecology and Symbolism. Special Issue. Desert Plants 2(1):2-62 

• EILER, L. 2022. The Rights of Nature at the Border. Emergence Magazine: 
https://emergencemagazine.org/op_ed/rights-of-nature-at-the-border/  

• FONTANA, B.L. 1980. Ethnobotany of the Saguaro, An Annotated Bibliography. Special Issue. 
Desert Plants 2(1): 63-78 

• UPHOLT, B. 2022. Saguaro, Free of the Earth. Emergence Magazine: 
https://emergencemagazine.org/essay/saguaro-free-of-the-earth/  

  

https://emergencemagazine.org/op_ed/rights-of-nature-at-the-border/
https://emergencemagazine.org/op_ed/rights-of-nature-at-the-border/
https://emergencemagazine.org/essay/saguaro-free-of-the-earth/
https://emergencemagazine.org/essay/saguaro-free-of-the-earth/
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Educational Tools 
Informational figures:  

• Repeat photographs to demonstrate growth rates 
• Flowers/fruits 
• O’odham harvesting and words around Saguaro 

  
The Saguaro Census: 

• Spalding 1908 map 
• Plot map 
• Census photos  
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A Saguaro Timeline 
Human Time Immemorial – Saguaro is known as Ha:san by the O’odham people, and given special status as a non-
human being. 
 
Ca. 1540 – Saguaro is first witnessed by Europeans on the Coronado Expedition and named “Saguaro”, a Cáhitan 
word. 
 
1626 – First printed record of Saguaro by Salmerón on the Oñate expedition of 1604-1605. 
 
1859 – First academic illustration of the Saguaro (Paulus Roetter, in Engelmann, in Emory 1859 Cactaceae of the 
Boundary [v2.p1]) 
 
1908/09 – First Tumamoc and Sentinel Hill survey. 
 
1964 – Tumamoc Saguaro plots established by Ray Turner and James Hastings. Repeat surveys in 1970, 1993, 2012, 
2023  
 
1998 – Pierson and Turner (Ecology): “For example, the current (20 yr) decline does not necessarily signal the 
demise of the saguaro at Tumamoc Hill. During the last two centuries, Tumamoc Hill populations have frequently 
declined due to low regeneration rates, but have always rebounded. 
 
Our findings that saguaro regeneration surges do not always coincide with favorably moist conditions, but depend on 
other climatic and biotic factors, have important implications for regional management of Sonoran Desert species in 
general. Expansion of suburban areas and land-use practices that destroy native desert vegetation, encourage the 
spread of exotics, and promote fire are likely to further decouple the relationship between climate and regeneration 
and may increasingly interfere with regeneration during the infrequent episodes of favorable conditions. Local 
differences in land use, microclimate, topography, soils, biotic factors, and site history may therefore preclude 
widespread population responses by long-lived species to regional climate. This in turn, makes predicting responses 
and managing populations at a regional level extremely difficult. In the future, long-term studies spanning a broad 
geographic range may be needed to distinguish between the influence of regional and local factors in driving 
population trends of these long-lived episodically reproducing desert species. 
 
2013 – Buritica-Rodriguez et al. confirm that understanding saguaro demography is highly subjective to the 
conditions and adaptations at each population, including genetic makeup. 


