How did macroinvertebrates respond to the impacts of fire in the Valles Caldera watershed and what
implications does it have on the health of the watershed?
How did the Las Conchas Fire impact the watershed? Researchers are using the populations of macroinvertebrates to
help them understand what happened to the watershed after the Las Conchas fire. Some areas of the Valles Caldera
experienced high intensity fires and later with the monsoons… severe erosion. Top soil, ash and debris washed down to
the San Antonio and Rito de los Indios streams at the bottom of the basin.
There are three things one needs to know to understand the graphs below:
What are macroinvertebrates?
Macroinvertebrates are small organisms that can be seen with the naked eye (macro) that don’t have backbones
(invertebrates) and are very important as fish food to the ecosystem. Researchers take samples from specific locations
by dragging nets in the streams to check for changes in the standing crop (density) of these organisms.
What is a watershed?
Think of a caldera as a big “caldron or bowl” with the rim of the caldera as the highest elevation and the center of the
bowl as the lower elevation. Rain falls or snow melts on the slopes and travels down hill seeking the lowest elevation.
The San Antonio and the Rito de los Indios are a part of the Valles Caldera Watershed.
What is meant by “Percent of Reference”?
The researchers used the sampling date of June 19 2007 as the reference point and they gave that date a value of 100%
since they wanted to establish a baseline and find out what changes in population took place over time.

1. What can you deduce about the
macroinvertebrate populations in all three
test sites during the summer of 2007?
2. Without knowing the exact locations of
the streams in the watershed, which
stream or section of stream had the most
severe loss of macroinvertebrates?
3. Describe the sequence of events that may
have caused the loss of
macroinvertebrates?
4. What date range would you estimate that
the Las Conchas fire started in 2011?
5. What weather event would be likely
during the late summer months in New
Mexico?
6. Why would erosion of ash, soil and
debris washing into the streams cause a
decline in the macroinvertebrate
population?
GZ Jacobi et al Las Conchas Fire: Upper San Antonio Creek
Watershed Benthic Macroinvertebrate Response 2/9/2013

7. What other stream populations would be
impacted if the macroinvertebrates
decline?

Explanation: Fire and the Watershed
Watersheds impact the health of the living and nonliving communities starting from microscopic organisms to complex
animals and plants. The Valles Caldera, because of its location and bowl-like shape, creates a unique opportunity to
study the surrounding watershed. Researchers had already been monitoring the health of the watershed by measuring the
macroinvertebrates, surveying animal population and monitoring the water quality of the streams in the Valles Caldera
before the Las Conchas Fire (2011). Fire spread over half of the Valles Caldera however, when the monsoonal rains took
place in August the entire watershed was impacted as the ash, soil and debris was carried down the slopes and into to the
streams.
One of the ways researchers can look at the impacts on the watershed is to measure the density of the
macroinvertebrates. If there is a decline in population then they know that the food chain will be impacted as well. The
erosion of the high severity burn areas brings and excess of carbon products down into the streams and the subsequent
decay takes O2 out of the water as the decomposing bacteria work hard to break down the organic materials. The
bacterium’s cellular respiration takes in O2 and produces CO2 leaving the dissolved oxygen levels low.
The diagram on the right shows the study area reflected in the graphs (GZ Jacobi et al Las Conchas Fire: Upper San
Antonio Creek Watershed Benthic Macroinvertebrate Response 2/9/2013). The image below shows how the fire
impacted the entire watershed with some high severity burn areas.

Answers
1. What can you deduce about the macroinvertebrate populations in all three test sites during the summer of 2007? All
three areas had stable populations before the impacts of the fire as indicated by 100 percent and the straight-line.
2. Without knowing the exact locations of the streams in the watershed, which stream or section of stream had the most
severe loss of macroinvertebrates?
The drop at San Antonio Creek below the Rito deo los Indios had the most severe drop of macroinvertebrate density
(population).
3. Describe the sequence of events that may have caused the loss of macroinvertebrates?
The Las Conchas fire burned the forest in the surrounding watershed creating ash, debris, and loss of vegetation. Without
the vegetation to hold the soils the ash, debris and soil eroded during the heavy rainfall (monsoons) in August 2011. The
debris was carried to the lowest point in the watershed and clogged the streams as shown in the photo gallery.
4. What date range would you estimate that the Las Conchas fire started in 2011? Before August 1, however the decline
seemed to start in 2007 with a more rapid decline in sometime before. The data does not allow for an accurate date to be
established.
5. What weather event would be likely during the late summer months in New Mexico? Summer monsoons
6. Why would the erosion of ash, soil and debris washing into the streams cause a decline in the macroinvertebrate
population. As stated in the explanation above, lack of dissolved oxygen due to decomposition; change in pH because of
increase in ammonium, change in temperature due to transfer of heat and ash and debris collected in the water. Some of
these factors are covered under the Water Quality unit.
7. What other stream populations would be impacted if the macroinvertebrates decline? Macroinvertebrates are at the
base of the food chain and they provide food for other organisms including the fish populations. Larger mammals and
birds depend on fish for a food source.

