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Many people love to backpack to alpine lakes. These lake are often found in remote 

places with wonderful scenery. They are appreciated for their tranquility, silence, stillness and 

solitude. But they are also archives for important information about our air and climate. 

Because of this, these sorts of lakes have been singled out by scientists in the west to mine 

data from their waters and learn more about the world around us.  

Using data collected since 1993, the US Geological Survey and the United States Forest 

Service cooperate on a study to evaluate long-term trends in lake chemistry by analyzing data 

from water samples that have been collected at high alpine lakes. Analyzing data from these 

relatively pure water samples allows scientists to gain valuable insights into trends in 

emissions, atmospheric deposition and climate variables over a span of 26 years. 

The 64 lakes sampled in the study are all found in wilderness areas on USFS lands in 

Colorado, Idaho, Utah and Wyoming. Forty-seven of the lakes are in Colorado, and eight of 

these lakes are on the Rio Grande National Forest (RGNF): three on the Conejos Peak Ranger 

District, three on the Divide Ranger District and two on the Saguache Ranger District. They 

are found within the La Garita, Weminuche, South San Juan and Sangre de Cristo Wilderness 

areas. The lakes are less likely to be contaminated by use from recreation, grazing or other 

impacts. The lakes all drain areas in alpine or upper subalpine zones and are surrounded by 

watersheds with tundra, wet meadows, talus slopes and bare rock.  

 The water samples are analyzed in order to tell us about a few main things: sulfate 

concentrations, nitrogen deposition, changes in air temperature trends, trends in annual 

precipitation and more. The study by M. Alisa Mast and George P. Ingersoll, who looked at 

data from 1993-2009, found that sulfate concentrations in the lakes decreased, and this may be 

linked to the reduction in sulfur dioxide emissions through mandated emissions controls. Data 

on nitrogen deposition varied and showed no significant trends. However, they did find that 

the average annual mean air temperature increased from by 0.18°C (.324°F) per decade in 

mountain regions over the past two decades.  



High lake sampling is ideally done at each lake three or more times a season with 

samples taken at least three weeks apart. With snowpack lingering up high, and frequent early 

onset of winter in the alpine, the window of opportunity to get samples is small. Some of the 

lakes are so remote that they require at least a three day trip to get the samples and return home.  

Samplers backpack into the lake area and usually camp overnight. The next morning 

they travel to the lake with a special collection bottle, gloves, a thermometer and data 

notebooks. Observations on the weather conditions, air and water temperatures and more are 

recorded in a notebook and on specials forms. The collection bottle is emptied of deionized 

water it comes filled with, rinsed with lake water multiple times and finally filled with lake 

water and capped. Then the sample is packed in a small ice chest with cold packs. Once the 

sampler gets home from the wilds, they send the sample from the RGNF to a lab in Fort Collins 

where the data is processed.  

This summer volunteers from the San Luis Valley and from across the state will be 

helping the RGNF to continue the collection of water samples for this important on-going data 

set. Volunteer slots for this season’s water collection are currently full, but we are still 

accepting people to be put on a waitlist in case another volunteer is unable to do a collection 

trip as planned. If you are interested in backpacking for science and collecting some of these 

important water samples yourself, reach out to me at sally@voc.org or 719-852-6234 to learn 

more. 

 

Sally Wier is the San Luis Valley Volunteer and Partnership Manager - a collaborative role 

managed by Volunteers for Outdoor Colorado, the Rio Grande National Forest and the Bureau 

of Land Management San Luis Valley Field Office. 
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