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Corn, Silvery Minnows, Modeling, and Slag: Acequias in Northern New Mexico

Overview

An agricultural community in a semi-arid climate region is faced with a number of unique challenges. Because of a limited water supply and an increased susceptibility to drought, rural communities within these regions require a systematic adoption of water conservation and management strategies. An acequia (pronounced ah-se-kee-yah) is a Spanish word meaning irrigation ditch. In the Southwest region of the United States the word also refers to a communal irrigation system that supports the agricultural and spiritual needs of Indo-Hispano rural communities.  

Objectives

· To learn how an acequia system works in the semi-arid climate of Northern New Mexico.

· To understand how evaporation works and how the growing of corn can decrease the evaporation rate. 

· To investigate natural selection pressures on the Silvery Minnow of the Rio Grande River.

· Explore the interaction between pollution sources, water quality, and minnow populations.

· To allow students to model water flow through acequias and its effect on the silvery minnow living in the Rio Grande.  

Description

This module is made up of four units that address different aspects of an acequia ecology. 

· Students will use Stella to build a model of water evaporation to help them get an understanding of what factors affect the rate of evaporation. Based on the observations of their model, students will also be able to make suggestions for other crops that may slow the evaporation rate.

· Students will investigate with a StarLogo natural selection model, and use what we learn to predict environmental conditions necessary for survival of the Silvery Minnow.

· Students will use computer modeling to study the relationship between acequias and the silvery minnow.  Simulation may involve allowing students to change water flow and observe its effect upon the silvery minnow population.  It will be best if students are able to gather real data, and then correct their model if need be to conform with reality. 

· Students will explore existing STELLA models on point source and non-point source pollution of watersheds. Students will then explore how those models can be altered by adding assumptions about the types of pollution, solubility, and the effects of rainfall patterns on toxin loads. Finally, students will explore how the toxins in the river could effect the silvery minnow population.

Assessment

Student assessment will be comprised of written lab reports, module reports, presentations in which the student can explain and verify their models.

Requirements

Stella, Mathematica, StarLogo, Excel, PowerPoint.

Relevant Courses

Biology, Spanish, Native History, Physics, Social Studies, Environmental Science, Mathematics, Statistics, Chemistry, Computer Programming, Genetics, Debate, English Composition 

Relevant Grade Levels

6-12

