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Slide 1: TITLE 

Due to some family issues that have come up, Kawika Winter was 

not able to be here to present this paper in-person, so I, Will 

McClatchey, will be presenting on our behalf. 

 

 



Slide 2: SOCIAL-ECOLOGICAL KEYSTONES 

In this paper we emphasize the concept brought forth from 

historical ecology which holds that humans are a part of, not 

separate from nature (Balèe 2006). 
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This supports the views of Berkes and Folke (1998), and Berkes et 

al. (2003) which hold that social and ecological systems are linked, 

and that delineations between social and natural systems are 

arbitrary and artificial.  Such human-in-nature systems are referred 

to as “social-ecological systems” (Berkes and Folke 1998; Berkes 

et al. 2003). 
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Further enforcing this concept is the work of Maffi (2005) whose 

research has also shown that there are strong links forged between 

biological and cultural diversity. 



 

 

Slide 3: QUANTUM ETHNOBOTANY THEORY 

Quantum ethnobotany is an emerging theoretical field that attempts 

to measure fundamental units of interaction between people and 

plants (Bridges and McClatchey 2008), or linked biological and 

sociocultural relationships. The quantum units are scalable from 

the most basic (minimum) of interactions (one person and one 

plant) to very complex relationships (all of humanity and all plants 

interacting with humanity) (Winter and McClatchey 2008, 2009).  
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Quantum ethnobotany has addressed hypotheses about potential 

for survival in environments based on implementation of different 

botanical and cultural tool kits (Bridges and McClatchey 2009), 

and also the origin and continuing change (i.e., evolution) of the 

interactive relationships that form the basis of the quanta (units of 



plants and people) being studied (Winter and McClatchey 2008, 

2009). 
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The Quantum Co-evolution Unit—or QCU—has been identified as 

a unit of measure for linked, co-evolving relationships such as is 

seen in the linked biological-sociocultural relationships observed 

in social-ecological systems (Winter and McClatchey 2008, 2009). 

 



Slide 4: QUANTUM CO-EVOLUTION UNIT 

The Quantum Co-evolution Unit (QCU) is composed of two 

subunits: the cultural-practice (or tradition) subunit, and the 

biological-taxa subunit. The complete unit of the QCU is referred 

to and described by its QCU profile (Winter and McClatchey 

2009).  An example of this would be the QCU profile of ‘making 

cotton rope’, where the cultural practice would be making rope, 

and the biological taxa would be Gossypium sp.   

 

 

 



Slide 5: KEYSTONE SPECIES 

Since 1969, when Robert Paine published his seminal paper 

articulating the concept, there has been an ongoing debate about an 

operating definition for “keystone species,” that continues to this 

day. 
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We support the work of Powers (et al.) 1996 which contends that 

ecological keystone species have a disproportionately large 

importance to the system in relation to their biomass.  Davic 

(2003) points out that it is also worthwhile to look at a species’ 

role in their functional group rather than the whole system. 
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Christianou and Ebenman (2005) pointed out that the loss of a 

keystone would likely result in a large amount of secondary 

extinctions which is why keystones are put at the forefront of 

conservation efforts. 
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Ecological keystone species can be quantitatively determined as 

will be discussed later. 

 

 



Slide 6: CULTURAL KEYSTONE SPECIES 

Ecological terminology has been incorporated into the discipline of 

ethnobotany in recent years.  An example of this would be 

Garibaldi and Turner’s 2004 publication that articulated the 

concept of, “cultural keystone species,” as, “the culturally salient 

species that shape in a major way the cultural identity of a people.”  

Examples given were Western Red Cedar (Thuja plicata) for 

coastal First Peoples of the area now known as British Colombia, 

and edible red laver seaweed (Porphyra abbottiae) for the First 

Peoples of the Pacific North West. 
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This seminal paper, however, described keystones from a more 

qualitative standpoint than quantitative in that no equations were 

proposed for quantitatively classifying a species as a keystone or 

other. 

 



 

Slide 7: CULTURAL KEYSTONE PRACTICE 

More recently Brosi et al. 2007 articulated the concept of “cultural 

keystone practice.”  Using their example of canoe-making 

traditions in Micronesia they defined cultural keystone practices as 

those that are so intrinsic to the culture that if they were to 

disappear the culture would be irreversibly altered to a point where 

its survival would be put into question. 
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Cultural keystone practices, as described in this seminal paper, 

however was also more qualitative than quantitative in that no 

equations were proposed that would quantitatively determine 

which practices are keystone or other. 
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Many practices within a culture have a material (e.g., plant) basis 

and can therefore be quantified using Quantum Co-evolution units. 

 



Slide 8: SOCIAL-ECOLOGICAL KEYSTONE 

So the concept of keystone has been applied to ecosystems.  It has 

also been applied to social systems.  We content that this concept 

can also be applied to social-ecological systems, and it can be done 

so using quantitative analysis.  Therefore, a social-ecological 

keystone would exist at the quantitatively determined juncture of 

an ecological keystone species, a cultural keystone species, and a 

cultural keystone practice. 

 



Slide 9: QUANTIFYING KEYSTONES 

One way to quantitatively classify an ecological keystone species 

is to use the Dominance Index, where Nmax corresponds to the 

number of individuals of the most abundant species, and N 

corresponds to total number of individuals in the system or the 

group.   
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The same can be done for quantitatively determining keystones in 

social systems, and this is where linguistics comes in.  Free listing 

is a common linguistic tool used in various studies.  Such a method 

could be used as a way to determine which plants and practices are 

most important to a particular culture, and further analyzed using 

the Dominance Index. 

 



Slide 10: QUANTIFYING S-E KEYSTONES 

So in quantifying social-ecological keystones data analyzed using 

the Dominance Index could be plotted with cultural importance on 

one axis and ecological importance on the other.  Points with the 

highest values both culturally and ecologically and would plot out 

in this yellow area here, therefore be classified as social-ecological 

keystones. 

 



Slide 11: LINKED RELATIONSHIPS 

Now, it’s important to remember that we’re talking about the 

linked biological-cultural relationships that exist in social-

ecological systems.   
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Take Taxa A for example which is not important enough 

ecologically to be classified as a keystone.  When Taxa A is linked 

to Practice X (which is not culturally important enough to be 

classified as a keystone) the QCU would have a low value which 

plots out in the blue area on the graph. 
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Even if Taxa A is linked to Practice Y (which is important enough 

to be classified as a keystone practice) it would still plot out in the 

blue area, and therefore it would not be considered a social-

ecological keystone. 
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Now take Practice X, the one that is of low cultural importance.  

We know already that when coupled with Taxa A (which is of low 

ecological importance) the QCU plots out in the blue area.  So, 

even if Practice X is linked to Taxa B (which is ecologically 

important enough to be classified as an ecological keystone 

species) the QCU would still plot out in the blue area and therefore 

would not be classified as a social-ecological keystone. 

 

[click] 

 

However, if Practice Y (which is of high enough cultural 

importance to be classified as a cultural keystone) is linked to Taxa 

B (which is of high enough ecological importance to be classified 

as a keystone) then it would plot out into the yellow region.  It 

would therefore be the only QCU of the four that would be 

classified as a social-ecological keystone.   

 

 



Slide 12: IMPLICATIONS 

So what this implies is that linguistics can play a central role in 

quantitatively determining social-ecological keystones. 
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Also, in following the logic from Christianou and Ebenman (2005) 

we can expect that an extinction event of a single social-ecological 

keystone would result in a large number of secondary extinctions 

on both the sociocultural and the ecological sides of a social-

ecological system. 
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Therefore, identification of social-ecological keystones will aid 

resource managers in the conservation and perpetuation of 

biocultural diversity. 

 

 



Slide 13: SOURCES CITED 

 

Thank you very much for your time. 


