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What is Diet Richness and  
Diet Resolution? 

� Diet richness =  the quantification of  unique plant types 
in mule deer diet. 

� Diet Resolution = the identification of  plant types to the 
lowest order of  taxonomy. 



Study Area: Navajo Nation 



Why Deer? 

� Cultural Importance 

� Economic Importance 



Use of  Diet Richness and Diet 
Resolution 

� Diet overlap of  mule deer and wild, feral, and livestock herbivores. 
 

� Change in mule deer diet in correlation with the presence of  predators. 

�  Diet preference among differing sex and age classes of  mule deer.  

 



Historical Diet Analyses 

�  Observational 
 

• Lack of  resolution  

 
�  Rumen (Gut) Sampling 

 
• Invasive  

�  Fecal Sampling 
 

• Non-invasive and potentially 
more informative 



Common Fecal Diet Analysis 

�  Microhistology 



Genetic Dietary Assessment 

�  Next-Generation 
Sequencing (NGS) 



Chloroplast Genome 



Genetic Sequencing 

GATTAGGATAAG 

GGAGTTTAAGAA 

AGGAAAGGGTTA 

unique sequences = unique plant species 



Research Goal and Hypothesis 

� Objective: 

� Compare diet richness and diet resolution 
results between NGS and microhistology at 
both the individual and population levels. 

� Hypothesis 

� Genetics will show greater diet richness and 
diet resolution than microhistology at both the 
individual and population levels. 



Expected Results:  
Microhistology vs NGS 

� Total number of  unique plant species per sample (i.e. 
total diet richness). 

� Total diet resolution of  all plants in each sample 
(species, genus, family). 

� Frequency of  occurrence of  unique plant species 
between individuals. 

� Comparison of  diet richness discovered between each 
population, within seasons. 



Fieldwork 

 



Study Area: Navajo Nation 



Carrizo Mountain Study Area 

n (summer) = 101 samples 

n (winter) = 82 samples  



Chuska Mountain Study Area 

n (summer) = 101 samples  

n (winter) = 70 samples  



Results: Individual Summer Diet 
n = 1 individual 

Species 
Rumex acetosella 

Taraxacum laevigatum 
Plantago major 

Genus 
Geum 

Lathyrus 
Lonicera 

Micranthes 
Persicaria 

Pyrus 
Taraxacum (2) 

Triosteum 

Family 
Fabaceae  

Polygonaceae (4) 

5 

9 

3 

Individual Summer Diet 

Family

Genus

Species

Total # of unique sequences = 17 



Preliminary Results: Population Summer 
n = 15 individuals 

Family 
Fabaceae family 
Polygonaceae (5) 

Species 
Heuchera micrantha 

Lobelia cardinalis 
Malus pumila 

Osmorhiza longistylis 
Picea engelmannii 

Poa pratensis 
Poa trivialis subsp. sylvicola 

Pseudotsuga menziesii var. menziesii 
Pteridium aquilinum 

Rumex acetosella 
Taraxacum laevigatum 

Genus 
Lonicera 

Micranthes (2) 
Muraltia 

Packera (2) 
Pentactina 
Pinus (2) 

Polygonum  
Populus (2) 
Portulaca 

Prunus 
Pyrus 

Quercus 
Rumex 

Sorbus (2) 
Symplocos 
Triosteum 
Taraxacum 

Genus 
Abies (3) 

Amelanchier (2) 
Arctostaphylos 

Ceratodon 
Erodium 
Eustigma 

Geum 
Heterotheca 

Lathyrus 
Limonium 

6 

35 

11 

Population Summer 
Diet 

Family

Genus

Species

Total # of unique 
sequences = 52  



 Preliminary Results: Population 
Winter 

n = 15 individuals 
Species

Juniperus monosperma 
Pinus edulis 

Purshia tridentata 

Family
Polygonaceae 

Genus 
Artemisia 
Atriplex 

Boechera  
Chenopodium  
Crucihimalaya 

Erodium 
Halobacillus 
Pachycladon 

Pinus 
Portulaca 

1 

10 

3 

Population Winter Diet   

Family
Genus
Species

Total # unique sequences = 14 



Potential Management 
Implications 

� Provide a more informative and efficient technique to 
assess diet richness and diet resolution for mule deer. 

 

� Provide a tribal wildlife management agency 
biological information regarding one of  their most 
important natural resources. 

 

� Possible applications among other herbivorous species. 



Acknowledgements 

UA Graduate College
Sloan Indigenous Graduate Partnership (SIGP)
UA College of Agriculture and Life Sciences (CALS)
Washington State University Wildlife Nutrition Laboratory 
UA Wildlife Conservation Genetics Laboratory 
Navajo Nation Chief Manuelito Scholarship 
Whisper n’ Thunder – 4 Winds Scholarship
Southern Arizona Environmental Management Society (SAEMS) 
American Indian Graduate Center (AIGC)    
UA Arrington Memorial Scholarship 
UA Graduate and Professional Student Council
Helen Roberti Scholarship
Two Worlds Community Foundation – Navajo Challenge 
Scholarship

Entities Committee 
Dr. Melanie Culver
Dr. Dave Christianson 
Dr. John Koprowski
Jim Heffelfinger (AZGFD).  

People 

Dr. Bob Fitak
Andrea Hazelton (NNDFW Botanist)
Dr. Thomas DeSutter (NDSU)
 



Acknowledgements 

This material is based upon work supported 
by the Natural Resources Conservation 
Service, U.S. Department of  Agriculture, 
under NRCS Conservation Innovation Grant 
69-3A75-14-241. 

People 
Byron Voirin
Darlene Sorrell
Dr. Sarah Rinkevich
Sam Diswood
Sally Petre
Dr. Ashwin Naidu
Michelle Crabbe
 

Entities 
Washington State University’s Wild Ungulate Facility
Native American Fish and Wildlife Society (AISES)
American Indian Science and Engineering Society (AISES)
UA Native American Student Affairs (NASA)
UA Natural Resource Graduate Student Organization (NRGSO)
The Wildlife Society
American Society of Mammalogists



Questions? 


