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What is a stable isotope?

# of protons
What defines an element

weight
Protons + Neutrons

The periodic table shows 
the most common isotope 
of this element. 

But many isotopes have an extra 
neutron, making it slightly heavier.  

13.0

6 protons + 6 neutrons

6 protons + 7 neutrons

The world is made up of a combination of the light 
(ex. C12, more common) and heavier (ex. C13, less 

common) forms of an element (isotope).



What is a stable isotope?

The world is made up of a combination of the light 
(ex. C12, more common) and heavier (ex. C13, less 

common) forms of an element (isotope).

You are what you eat: the ratios of C, N, O, H  
isotopes in the food and water an animal consumes 

is the building blocks to tissues like 

Blood Nails/Claws Hair/Fur

The ratio of heavy/light 
isotopes do not change in 
these tissues over time.

What you eat/drink will be 
reflected in these tissues even 
after you change diet, or die.

Different plants have different ratios 
of C12/C13 isotopes



Saltbush

50-80%
H20 

Organisms with 
particular diets are 
more sensitive to 
changes in the 
environment. 

Chisel-toothed kangaroo rat



Inyo County, California has 
experienced rangeland 

expansion and 
rising temperatures 

over the 
past 100 years.

HYPOTHESIS:
This kangaroo rat will 

include more of other 
plants in their diet to 

cope with a decrease in 
saltbush abundance.
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Dr. Christy Mancuso

66 hair samples were obtained 
from museum skins and 

prepared at the University of 
Utah where they were 
analyzed using a mass 

spectrometer



Fur samples were run through
a mass spectrometer that 
measures carbon isotope 

ratios by their ‘weight’ 

C12

C13
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% of saltbush in diet has decreased over time by almost half
Saltbush

C3

% OF TOTAL DIET

But why was it so 
low in the first 
place if this is 
supposed to be 
their #1 plant?

We would 
expect a 
specialist to 
have >60% of 
this food in their 
diet.
Is what older 
scientific literature 
says about chisel-
toothed kangaroo 
rats wrong?

Other 
Plants
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Saltbush abundances were 
classified using the field notes of 
Dr. James Patton for 18 
individuals from 2017.

High 

Saltbush was the 
most abundant plant

n=4
Saltbush was 
present but 

competing with 
other plant species

n=6

Low

Saltbush was  
absent from the 
immediate area

n=7

Medium

Is what older 
scientific literature 
says about chisel-
toothed kangaroo 
rats wrong?

We can test how much kangaroo 
rats eat saltbush when there is 
more or less of it available.
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Medium

High 

Low

The kangaroo rat included
little to no C4 plants when 
saltbush was absent from 
the immediate area.

When saltbush is  
present, they do not 
change the amount 
they eat even when 
it’s more available.

Time to update the 
literature to show this 
animal is NOT a 
specialist.



American	Black	Bears near	Moab,	Utah:	

Stable	Isotope	Analysis

Which surrounding populations are the 
bears in this region originating from?

Elevation difference causes  
differences in the ratios of 

heavy/light O and H isotopes. 

Camera Trap

Camera Trap

Bait

Double-strand 
barbed wire (Hair 

Snare)

If we know where they’re coming from- we 
can start to figure out what is causing them 

to need to leave.



Which surrounding populations are the 
bears in this region originating from?

A highly effective scent 
attractant for bears is Calvin 
Klein cologne

TBD


