That article, "Chihuahuan Desert Nopaleras: Defaunated Big Mammal Vegetation," explores the idea that dense stands of Opuntia cacti—known locally as nopaleras—are essentially a plant community whose characteristics, particularly its spininess, reflect a world that no longer exists.

The central concept the article discusses regarding cacti is ecological anachronism:

Nopaleras are Opuntia stands: The article focuses on "nopaleras," which are thick groupings of tall Opuntia cacti, such as prickly pear, interspersed with species like Yucca and Acacia, common in the dry deserts of north-central Mexico. The word nopalera itself comes from the indigenous Nahuatl word for the broad-stemmed Opuntia species, nopal.


Defense Against Extinct Megafauna: The article argues that features like the spines on cacti are not simply an adaptation to current herbivores, but are an evolutionary defense against the massive herbivorous mammals—megafauna—that roamed the Chihuahuan Desert up to 10,000 years ago. These large animals, which have since gone extinct (hence the term "defaunated"), exerted a far greater selection pressure on the cacti than today's medium-sized mammals. The extreme spininess is therefore seen as an anachronistic trait, a morphological hangover from a past ecological interaction.


Role in Seed Dispersal: Beyond defense, the article suggests that cacti evolved to attract vertebrate dispersers. The fruits of the Opuntia are notably large, moist, and energy-rich. This points to a history of being consumed by large animals that could effectively disperse the seeds. In a related idea, some researchers suggest that spines might even serve to direct herbivores to eat only the fruit, acting as a holdover adaptation from the extinct seed-dispersing megafauna.

Dispersal Mechanics: The article touches on the mechanics of dispersal, noting that the spines of certain species, like Opuntia fragilis, are easily detachable, suggesting that small pads break off and get tangled in the fur, clothing, or shoes of modern animals, which helps them spread. Research mentioned in the text compares the biomechanics of cactus spines to porcupine quills, noting that barbed spines are very effective at puncturing and anchoring themselves into tissue.
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