
     GROUP 25 

    GADSDEN MIDDLE SCHOOL 

    MEDICAL BIOLOGY:EPIDEMIOLOGY  

Rabies in the Four Corners- How does rabies 
Affect Bordering States 

Programming Language is Star Logo 

 April 1, 2016 

  Colton Montoya (8th) 

  Sebastian Meza (8th), 

  Hilario Daniel Saenz(8th) 

   

 

 

 

 



EXECUTIVE SUMMARY  
 The Rabies virus was the area of medical/biology that our 
group chose.  The code used is starlogo.sltng.  The model uses 
birds as bats that stay in their border area, as bats are not 
migratory.  Rabies is a virus that has a hundred percent 
mortality rate if not pre-vaccinated or treated.  Bats are not 
vaccinated or treated.    

 The group researched the number of cases of rabies per 
state for the four corners area, the years where the population 
was gathered were different years for each of the four states: 
Colorado, Arizona, Utah and New Mexico.   

 The model kept the population numbers in ratio to the 
state.  It also started with the number of discovered cases per 
state.   

 The model did show that rabies does not make a huge 
impact on bordering states since bats are not migratory 
animals, also, because bats do die from rabies, they do not 
transmit the disease for months at a time. 

 The group did discuss how this model could be adapted for 
a Rio Grande/Nile model of what could occur for illnesses such 
as West Nile or Zika virus.  This would show an impact of 
bordering states. 



Introduction- 

 This group wanted to know how cases of 
rabies affected bordering states.  Last year, 
2015, there was an outbreak of rabies that 
was affecting foxes.  We determined that 
maybe the rabies virus could impact 
neighboring states.  We did discover that 
most human cases of exposure to rabies 
would be by bats so we based our 
information on bats that are not migrating. 
HYPOTHESIS/QUESTION 

1.   What is the infection rate of rabies on the wild 
animal population in New Mexico (26), Arizona 
(273), Utah (13), and Colorado (104)?   

2. How can borders affect infection rate according to 
rate of infection for these 4 states? 

 Research gave the number of rabies cases per state.  
It also gave the population of bats per state. Based on 



the 2009 data, from the CDC (Center for Disease 
Control) the amount of animals found in the four 
corners area with rabies is listed above per state  

 We researched the incubation and contagious period 
for bat infected with rabies, since the CDC indicated that 
bats are 21-28 days for most mammals.  We gave each 
rabid bat the energy to last for 40 steps/ticks to cover 
this infected and contagious period. 

 

 For every 19 people with rabies, 17 were associated 
with bats.  Fourteen had had direct contact with bats.  
This proves that this population is, probably, most 
directly related to medical treatment of rabies.  This is 
why bats were the logical choice to base the report 
information on the mammal most impacting humans. 

 

 Less than five percent of the total bat population 
contract rabies.  That determined our beginning 
infection rate. 

 



 This data can be used to estimate the number of 
cases that a state can expect, based on the number of 
cases each state has recorded.   

 

 
CONCLUSION ONE: 
 The logical result from NM is that the population of 
NM is the most affected.  The state of Colorado is the 
next most affected, which is logical as well, since it has 
the largest bat population. 
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CONCLUSION 2 
 The population of the Arizona rabies cases had the 
most at 273 cases found to be infected.  NM was 
affected some and Colorado because it has the largest 
population of bats.  Utah has the smallest population 
of bats so was minimally affected.   
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CONCLUSION 3 
 Colorado rabies had 104 infected.  Colorado was 
most affected because it had the largest population.  
Its rabies cases only minimally affected the other four 
corner states.   
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CONCLUSION 4 

 This data shows that Colorado is still being affected 
by the Utah spread of Rabies, and Utah is affected, but 
New Mexico is not, since it shares only a corner border 
with Utah. 

 

 

 

MODEL DESCRIPTION 
 The model does give information on how rabies can 
affect bordering states.  States are affected by their 
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rabies population, since, logically, it starts in that state.  
The fact is that the bats infected with rabies do die 
from the disease, none survive.  This model might be 
more effective for measuring a virus that does not 
have a 100% mortality rate.   It might be effective for 
tracing the effects of the West Nile Virus, since 
mosquitoes carry it, but do not die from it.   

 There is an understanding that- rabies is a virus that 
has a high mortality rate if not vaccinated, there is a 
vaccination for pets and a series of shots to cure a 
humans that become infected.  This virus is deadly but 
manageable due to medical science and because the 
virus really does not impact far distances; since it is 
deadly for the wild animals that do get infected, most 
infected do not leave the state.  

 We should be able to apply this to a virus that does 
impact the human population, even though, we do 
believe that bats are important to the ecosystems that 
they live in- for carrying seeds and pollination.   

 Future projects could be used to investigate the 
West Nile or Zica Virus for study and the study could 
be connected to water and rivers by patch color. 
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