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Located in northern Minnesota, the 2,820-acre
(1,140-hectare) Marcell Experimental Forest was established
in 1960 to study forest management and hydrology in both
peatlands and uplands. The Marcell Experimental Forest
includes two parcels owned by federal, state, and local
entities. Meteorological variables, streamflow, groundwater
levels, snow water content, soil frost, soil temperatures, and
water chemistry are routinely measured on the Marcell
Experimental Forest with some records dating back over

60 years. The Marcell Experimental Forest is part of the
National Atmospheric Deposition Program / National Trends
Network, the Mercury Deposition Network, the Long-Term
Soil Productivity Project, and the Climate and Hydrology
Database Projects (CLIMDB/HYDRODB). With sensors
deployed to measure water, carbon gas, and solute fluxes, the
Marcell is well poised for studies of the effects of disturbances
on northern forests.

Location: Lat. 47°32'N, long. 93°28 W

The Marcell Experimental Forest is located about 25 miles
north of the city of Grand Rapids, Minnesota.

Vegetation: In the Marcell, sandy uplands support red

and jack pine in fire-origin stands or in plantations, along
with mixed stands of aspen, white birch, balsam fir, white
spruce, red maple, and red oak. The sandy loam till soils
support similar mixed stands. Forested bogs contain black
spruce and tamarack. The peatland surface is dominated

by Sphagnum mosses and ericaceous shrubs. The forested fens
contain similar species as the bogs but also black ash. Open,
poor fens are dominated by depauperate sedges and a variety
of mosses.

Climate: The climate at the Marcell is strongly continental,
with moist warm summers and relatively dry cold winters
with abundant sunshine. Annual precipitation averages

31 inches (787 millimeters), and annual temperature is 38
degrees Fahrenheit (3.5 degrees Celsius). About two-thirds of
the precipitation occurs as rain, and one-third as snow. Mean
monthly precipitation ranges from 1 inch (25 millimeters)

in February to 4 inches (110 millimeters) in August. Total
annual precipitation ranges from 20 to 38 inches (510 to 965
millimeters).

Research—past and present: The Marcell Experimental
Forest is one of the longest running peatland research
programs in the world, with data collection starting as early
as 1960 and continuing to expand through the present. At the
time of establishment, most USDA Forest Service watershed
studies were established in mountain ecosystems. Adding
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the Marcell expanded the scope of Forest Service watershed
studies. Observational and experimental research at the
Marcell has been fundamental in developing knowledge

of peatland ecology, hydrology, and nutrient cycling from
peatlands (both bogs and fens) and uplands. Specific areas
of research at the Marcell include watershed hydrology,
atmospheric deposition, nutrient cycling, organic soil
properties and hydrology, aquatic invertebrate ecology, and
tree-stand dynamics, with a particular focus on peatlands.

Six research watersheds at the Marcell have been used

in assessments of the effects of land management and
environmental change on forests, water resources, and
nutrient cycling. Each of four experimental watersheds is
paired with one of two reference watersheds. At the core

of the program is long-term environmental monitoring of
water budget and energy balance components, meteorology,
chemistry, atmospheric deposition, soil properties, vegetation
biomass, and trace gas emissions.

Research opportunities: The depth and breadth of existing
datasets at the Marcell afford graduate students and
collaborating scientists a unique opportunity to study upland
and peatland systems in the northern Lake States region.

Facilities: The Marcell Research Center opened in 2006 as
the headquarters of research and has bunkrooms, office,
preparatory laboratory, kitchen, laundry, bathrooms, and
conference/meeting room.

More information, such as current collaborators and
partners, and research publications can be found at:
https://research.fs.usda.gov/nrs/forestsandranges/locations/
marcell

The Marcell Experimental Forest is administered by:
Marcell Experimental Forest

1831 Hwy. 169 E

Grand Rapids, MN 55744

Email: sm.fs.nrscsd@usda.gov

Blue sky above Marcell Experimental Forest.
USDA Forest Service photo by lain Adams.
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