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Abstract Materials & Methods
Since 1990, Deser t Tor toises have been categor ized 
as a threatened species by the U.S. Fish and Wildlife 

Service, and obesity is a cause for  concern within the 
species. When fat deposits form around the front 

and back legs, this can hinder  the limbs of the 
tor toise from being retracted into the shell. In  turn, 
the buildup of internal and systemic issues, injur ies, 
infections, and immense strain on the body can lead 

to death. Since Deser t Tor toises are not regular ly 
active creatures, the main treatment for  obesity is 

through dietary management and additional 
exercise. Therefore, vitamin B12 can help prevent 

fatigue caused by extra weight. In this study, I 
analyzed the usage of multivitamins and feed 
containing vitamin B12 in the diets of Deser t 

Tor toises to determine if there is a behavior  change 
resulting in increased activity levels. Data was 

collected on a survey from 16 organizations and 
pr ivate owners about their  Deser t Tor toise’s diet and 
activity. From there, I determined that there were 6 

organizations and pr ivate owners that integrated 
multivitamin supplements that contained vitamin 

B12. This led to the analysis of nine different 
tor toises, their  diets, and their  activity levels. After  
analysis, it was determined that there was found no 

change/unknown change in behavior . 

Introduction
Results

Acknowledgments

Discussion

Figure 1: Deser t Tor toise Organizations Separated by Vitamin B12 Figure 2: Occur rence of Supplements with Vitamin B12 given per  week Table 1: Behavior  Ethogram for  Deser t Tor toises
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Figure 4: Activity Levels Between the OrganizationsFigure 3: Frequency of Behaviors for  Deser t Tor toises Table 2: Amount of Vitamin B12 Supplement Given to Individual Tor toises 
and Their  Resulting Behavioral Changes

• Emails and follow- up emails were sent on a weekly basis to 63 organizations for  about 4- 5 months
• Google Form was created to outline the specific details needed for  this project (e.g. breeds, diet composition percentage of diet, etc.)
• Created designated categor ies (e.g. multivitamin information, supplement ingredients, diet ingredients, etc,) on Excel for  analyzation
• Recorded and analyzed multivitamin supplement ingredients based on protein binding, strength, volume of distr ibution, and 

metabolism
• Behavior  ethogram was formed containing food- related activity, solitary activity, and social activities
• Average frequencies of each activity were graphed based on what happened throughout the week in hours for  both types of tor toises
• Calculations for  behavioral differences in activity levels between the two groups of tor toises based on the information from the survey

• Deser t Tor toise (Gopherus agassizii) known as 
California's state reptile

• Has been added to threatened species by U.S Fish 
& Wildlife Services  can be due to obesity within 
captivity

• Consequences of Obesity: infected sores, internal 
injur ies, low activity levels, prospective death

• Current Remedies: cycle of veter inary 
appointments, diet changes, adjusted feeding 
schedules, and added exercise

• Vitamin B12 (Cobalamin) Functions: nerve cell 
activity, erythrocyte production, DNA synthesis, 
energy/endurance enhancer

• Can be found in multivitamin supplements within 
Deser t Tor toise diets

• Had a total of 16 organizations with 9 vitamin B12 tor toises and 18 non- vitamin B12 tor toises (Figure 1)
• Within the 9 Deser t Tor toises, there was an average of 4 times per  week they were given the supplement (Figure 2)
• More frequency in the major  behaviors was seen in the Deser t Tor toises not taking vitamin B12 rather  than the ones taking vitamin B12 

(Figure 3)
• Non- vitamin B12 tor toises: 5.56% had lower  activity levels, 11.11% had higher  activity levels, 66.67% repor ted no change, 16.67% repor ted 

unknown change (Figure 4)
• Vitamin B12 tor toises: 0% had lower /higher  activity levels, 22.22% repor ted no change, 77.78% repor ted unknown change (Figure 4)
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• Due to time constraints and the SARS- CoV- 2 social distance guidelines, my co- researcher  and I had to modify our  or iginal exper iment of 
using live Deser t Tor toises to a vir tual and computational study of effects of vitamin B12 on Deser t Tor toises.

• Over  the course of 5- month per iod of collecting data, I have concluded that there is no cor relation between the vitamin B12 supplement 
and behavioral changes, meaning that activity level was neither  heightened or  lowered with the use of this supplement.

• Unfor tunately, there is no comparable research that I can compare to in order  to draw more conclusions.
• When calculating the different behaviors of each Deser t Tor toise, it was difficult to accurately estimate how frequently each behavior  was 

done in a span of a 24- hour  per iod for  7 days a week. This was due to not being able to personally observe them over  a 24- hour  per iod.
• Data given by the organizations and pr ivate owners was not as detailed as I wanted which restr icted me from being able to accurately 

analyze their  Deser t Tor toise’s day.
• If this research were to be conducted again in the future, I would like to adopt the addition of live, obese Deser t Tor toises where my 

colleague(s) and I can feed and supplement them with exact and consistent diets.
• With that potentially more accurate data, the results may be beneficial to tor toise owners, veter inar ians, and other  animal caretakers who 

can implement these same techniques to help reduce obesity in Deser t tor toises much quicker  than a simple diet change.
• Overall, I r eject my or iginal hypothesis and accept my null hypothesis that vitamin B12 has no impact on tor toise behavior .
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