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Executive Summary 

Rattlesnake hunting has been going on in New Mexico for decades. Many are captured 

and turned over for rattlesnake roundups. When captured, snakes are used for a variety of 

purposes such as their meat for food and their skin for bags and boots.  

To look at the impact of rattlesnake hunting on rattlesnake populations, we created a 

computer model demonstrating an abstract rattlesnake environment with rattlesnake hunters 

using the software NetLogo. This model was heavily based around personal research and raw 

data collected by the late state herpetologist Charles W. Painter during the years of 1995-2005.  

Based on the raw data, this model became specifically centered on western diamondback 

rattlesnakes in the southwestern corner of Chaves County.  

Once the model was complete, we used the NetLogo feature BehaviorSpace to test our 

model. The model was run five times for each hunter number and minimum length of harvest. 

The totals were then averaged and placed on a pivot table. Later, the values were placed into 

charts for a better visual representation.  

Our initial expectation was that rattlesnake hunting would show a negative impact on the 

overall rattlesnake population. In analyzing our data, we saw that our range of hunters produced 

a decrease in population between 32-61% of its original population. 
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Purpose and Introduction 

The purpose of our project was drawn from the fact that rattlesnake hunting exists in an 

unregulated manor. In a book written by Charles Painter, it states: 

“Rattlesnakes in New Mexico are increasingly threatened by unregulated 

commercial exploitation such as “rattlesnake roundups.” These events support a 

commercial industry based on the value of rattlesnake skins for cowboy boots and 

other articles of fashion apparel. The potential impacts of this unregulated harvest 

have not been investigated, though most herpetologists feel that the practice is 

ecologically unsound and may lead to localized reductions of rattlesnake 

populations” (Amphibians & Reptiles of New Mexico, 340). 

As previously mentioned in the Executive Summary, to look at the extent of how much 

rattlesnake hunting truly affects the population of rattlesnakes in New Mexico, we created a 

computer model simulating a rattlesnake environment. The basic idea of the model is that the 

snakes will be moving around and the hunters will capture them as they run into each other’s 

paths. 

The model consists of two independent variables that affect the rattlesnake population: 

the number of hunters and the minimum length of harvest (the minimum length the rattlesnake 

has to be in order to be captured). The purpose of having two independent variables was to use 

them in order to help create a regulation to stabilize the rattlesnake population. The number of 

hunters would translate into the maximum number of hunting licenses to be given out and the 

minimum length of harvest would translate into a regulation for how long a snake has to be in 

order to be captured—much like specific fish have minimum lengths they have to be in order to 

be captured.  
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Computational Model 

To reach our current model, fifteen versions were created. In deciding how to best model 

the rattlesnake environment, our team went through a process of abstraction. Our team also 

scaled the model to match a specific area in New Mexico. 

Abstraction of the Model 

Originally, we decided to abstract the following ideas into our model: the rattlesnakes 

moving around, eating prey, growing, reproducing, getting captured, aging, and dying. 

From versions 0.0 to 0.2, a rattlesnake environment based on our original abstraction idea 

was created. The model had rattlesnakes, mice, and grass. A small food chain was established in 

which the rattlesnakes ate the mice and the mice ate the grass. As the model ran, the grass would 

regrow and as the snakes and mice ate, they would gain a certain amount of energy. If they 

reached a certain energy amount, they would reproduce.  

 

However, as we looked at the model, we decided that having energy levels for both the 

snakes and mice would become difficult to keep track of. It would be challenging to find the 

right amount of energy that they would gain from eating, the right amount of energy they would 
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lose from moving, and the right amount of energy they would reproduce at that would have the 

population oscillate. Therefore, we decided to abstract the food chain and energy levels out of 

our model. From versions 1.0 to 7.1, we then focused on the rattlesnakes only moving around, 

growing, reproducing, getting captured, aging, and dying. 

 

Scaling the Model 

The next biggest change implemented into the model was modeling it around a specific 

area in New Mexico. Based on the raw data collected by Charles Painter, most of the rattlesnakes 

he collected data on came from Lincoln, Chaves, Otero, and Eddy County. Because of this, we 

decided to model the center of that area (the Southwestern corner of Chaves County).  
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The approximate area was 1200mi
2
 but we decided to scale it down by a factor of ten. 

Therefore, the area in the model is 120mi
2
. Based on our personal research we found that a 

“rancher in Texas in clearing brush killed 60 rattlers per square mile” (Klauber, 560). Using that 

number as a reasonable estimate on how many rattlesnakes there are per square mile, we decided 

to multiply the area by sixty rattlesnakes in order to get the total amount of rattlesnakes in that 

area (7200). 
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Code 

Setup 

To set up the world, snakes and hunters are created based on a slider value the user is 

able to manipulate. The parameters of the snakes are based on personal research as well as the 

raw data collected by Charles Painter.  

Below are snippets of the raw data collected by Charles Painter (the first snippet is the 

beginning of the data and the second is the end of the data): 

 

 

Snake Length Distribution 

 When the snakes are created, each snake needs to start out with a specific length. The 

code breaks up the snakes into ‘adult snakes’ and ‘baby snakes.’ The differentiation of ‘adult 

snakes’ to ‘baby snakes’ was defined by whether the snake was sexually mature or not.  
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To assign lengths to each adult snake, NetLogo’s “random-normal” function was used. 

To use the random normal function, a mean and standard deviation number was required. To get 

those numbers, Painter’s data for the total length of each snake was analyzed in Excel which 

produced a mean number of 1118 and a standard deviation of 195. Those numbers were inputted 

into the code. 

 

 To assign lengths to each baby snake, Painter’s data combined with personal research 

was used. Based on personal research, it was found that when rattlesnakes are born, they are 

around 228-343mm long. Looking at Painter’s data, it was seen that the shortest length that a 

snake was found to be gravid (carrying eggs) was 516mm. Therefore, we assumed that a baby 

snake would be between the lengths 228-516mm and coded the lengths for the baby snakes to be 

a random number between 228-516mm.  

 

Reproduction Year 

 Furthermore, based on personal research, it was found that Western Diamondback 

Rattlesnakes reproduce every other year. To have rattlesnakes not only reproducing the second 

year the model is run, but also reproducing with the first year the model is run, ‘reproduce years’ 

was created to have half the snakes begin to reproduce the first year and the other half reproduce 
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the second year. In addition, to let the hunters know whether the snakes can be captured or not, if 

the snake meets the minimum length of harvest (as set by a slider), the snake turns red.  

 

The setup also includes the creation of a set number of hunters based on a slider number who are 

randomly distributed around the world. 

Go 

The ‘Go’ procedure is broken up into the following sub-procedures: move, reproduction, 

harvest, one year of growth, update years, update hunting season, natural death, and predator 

death. 

Move 

The move procedure for the snakes and hunters tells them to move around in a random 

direction. However, for the hunters, they will only hunt and move around during hunting season. 

Every tick represents a day, and the hunters will harvest during Spring (days/ticks 45-75). 
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Reproduction 

The reproduction procedure has the snakes reproduce. However, the snakes have to meet 

certain requirements. The snakes have a 25% chance of reproducing (half are female, and 

females have a 50% chance of reproducing). If the snakes meet this percentage and are sexually 

mature (3 years old based on personal research), are in their reproduction year, and the time is 

late summer (reproduction season based on personal research), they will reproduce and hatch 

between 5-10 snakes (research states that snakes usually reproduce anywhere from 10-20, but we 

cut this number down because half of these snakes will die due to the harsh winter). When the 

snakes are born, they will have a random length between 228-343mm (based on personal 

research).  

 

Update Years 

The update years procedure updates the variable ‘time’ to keep track of the years passed. 

Because each tick represents one day, to find the number of years passed, the total number of 

ticks is divided by 365 (days). 

 



Los Lunas High-2 

12 

Update Hunting Season 

The update hunting season procedure updates the variable ‘hunting season.’ Hunting 

season correlates with the tick number. With each tick, the hunting season increases by 1. When 

hunting season reaches 365, it resets to zero. This way the hunters will know when it is hunting 

season (45-75). 

Harvest 

The harvest procedure tells the hunters to look for any red (harvestable) snakes within the patch 

they are on. If there are any red snakes on the patch, the hunter will look at each of them one at a 

time. If the snake meets a certain percentage chance of being captured, it will die. The snake has 

to meet that percentage chance of being captured because it is unrealistic for a hunter to capture 

all the snakes he/she sees. Therefore, adding a certain percentage chance of the snake being 

captured makes the model more realistic.   
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Predator Death and Natural Death 

The snakes have 2 different ways to die. The first way is by predator death. There is a 

random chance that a snake will die from predators in their lifetime. The second way is by 

natural death. A snake lives for an average of 20 years (based on personal research). Once a 

snake reaches 20 years old, there is a 90% chance that the snake will die. For each additional 

year, there is a one percent chance increase of death from 90 (max age 30). 
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Validation 

For the purposes of trying to conserve the rattlesnake population, we believe that this is a 

valid model. This model utilizes two variables that the New Mexico Game and Fish Department 

can implement: a minimum harvest length as well as a restricted number of hunting licenses to 

be given out.  

We furthermore believe that the use of those two variables can be used as a reasonable 

determination to base what effects rattlesnake hunting has on rattlesnake populations.   

 

Verification 

Two discrepancies have been found in our model. The first has to do with the sub-

procedure ‘One Year of Growth.’ In our code, each snake is shown to be growing linearly which 

is inaccurate. Instead of being linear, the snake growth should be faster in the beginning and 

taper off towards the end as the snake reaches its average lifespan. 

The second discrepancy is the starting population numbers for adult and baby snakes. The 

starting population for adult snakes in the model is currently 90% and 10% for baby snakes. This 

is inaccurate. Based on personal research after finding this inaccuracy, the numbers are closer to 

79% for adults and 21% for baby snakes. 
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Results 

  We gathered the data for our model by running it through Behavior Space. In Behavior 

Space we went through each possible combination for each independent variable and organized 

it into a pivot table. We ran the hunter variable in increments of 2 (2 hunters then 4 hunters then 

6 hunters, etc.) all the way up to 30 hunters and ran the minimum length of harvest in increments 

of 200mm all the way up to 1600mm. Each combination was run 5 times over the course of 60 

years (2-3 generations of rattlesnakes). For example, for two hunters at a regulation of 200mm, 

we ran it five times and averaged the rattlesnake population for the five runs. It was then run 5 

times for two hunters at a regulation of 400mm. Once the regulation has been run up to 1600mm, 

the hunter number will change to the next increment (in this case 4 hunters) and the process will 

repeat again.  

Below is a snippet of the pivot table: 

 

The control group that will be used to compare how the hunter number and length 

regulation affect the population of rattlesnakes will be the rattlesnake population with zero 

hunters. 
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With the addition of hunters into a regular snake environment, the population decreased a 

range of 32-61%.  

 

The rattlesnake population decreased an average of 32% with the addition of only 2 

hunters into the environment. At our maximum of 30 hunters (the maximum amount of hunters 

estimated to be found in Chavez County) the population declines 61%. 

Below is a snippet of the pivot table at eight hunters: 

 

 We can see that at eight hunters with no regulation (200mm for the minimum length of 

harvest) the population for rattlesnakes has reached zero. 
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Conclusion 

Based on our results, it can be determined that rattlesnake hunting causes a direct 

negative impact on rattlesnake populations. Determining the best course of action to take in 

conserving the rattlesnake population is difficult. However, our model suggests that at eight 

hunters with no regulation, there will be no rattlesnakes left in the area. Therefore, we can 

conclude that if no minimum length requirement will be set for rattlesnakes, we must at least 

limit the number of hunters to less than eight to keep the rattlesnake population alive. 

We also understand that the accuracy of our program is not 100%. However, due to the 

limited amount of published research on the population densities of Western Diamondback 

Rattlesnakes, it is difficult to compare the results we obtained to the real-world. We have 

however looked at a published research article about a study on the provision of resources to 

rattlesnakes in order to increase rattlesnake populations. The study discovered “little evidence 

that managers should be concerned that provisioning birds or other wildlife with water or seed is 

likely to concentrate adult rattlesnakes” (Nowak, 357). In other words, using indirect methods 

such as providing more food for rattlesnake prey in order to increase prey concentrations for 

rattlesnakes will not affect rattlesnake populations. This suggests that our model is reasonable in 

saying rattlesnake hunting directly impacts rattlesnake populations because rattlesnake hunting is 

more direct than the provision of food for rattlesnake prey.  

Overall, we believe our model can be used to get an idea for the impact rattlesnake 

hunting has on rattlesnake populations. 
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