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Experimental Design
The SPRUCE experiment is being developed to determine
ecological responses for trees, shrubs, bryophytes, microbial
ies and whole-ecosy p across a broad
range of above- and i and how
i
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A Critical Ecosystem

The experiment will be conducted in a Picea mariana [black
spruce] — Sphagnum spp. forest in northern Minnesota. The

In the absence of high winds or intense precipitation events an energy addition
at 84 kW allows us to achieve +5°C. Additional variations are driven by solar
radiation inputs.

those

experimental site is an ombrotrophic bog within the Marcell
Experimental Forest (MEF; N 47° 30.171', W 93° 28.970'). The MEF
is within the Laurentian Mixed Forest Province, which is a
iti zone boreal and i forests.

Being located at the southern extent of the spatially expansive
boreal peatland forests this forest cover type is considered to be
vulnerable to climate change. Because it also stores large amounts
of labile carbon in the subtending peat soils, it is also expected to
have i on the and climate through
changes in net emissions of CO, and CH,.
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p will be altered by
elevated atmospheric CO, concentration. Experimental temperature
treatments will range from ambient condition to a +9°C differential
from ambient for both air and deep soil. Those treatments will be
repeated in combination with ambient or elevated CO, atmospheres
approaching 800 to 900 ppm. Tr ions to 28 availabl
experimental units on the S1 bog are being configured to provide
optimal data for izing a range of
curves that might develop for plant or ecosystem level
phenomenon.

The SPRUCE study will focus primarily on with el d

Planned Measurements
1.Plant Growth Responses
Vascular plant production, Bryophyte production, leaf and litter

2.Plant Community Composition

Tree y, understory i i

shrubs, tree seedlings, forbs, Sphagnum spp.)
icrobial Community C it

3.Soil
4.PI

CO, acting as an important interacting factor that may negate
enhanced decomposition (CO, or CH, release) from increased
i ion of carbon

5.Microtopography
6.Plant Physiological Responses

Photosynthesis and respiration, water relations
7.Biogeochemical Cycling Responses

Hydrologic cycle, Element cycles, Carbon stocks
8.Environmental monitoring
9.Mechanistic Modeling

Opportunities for Collaboration
. Canopy albedo changes

. Remote sensing of canopy function (NDVI, etc.)

. Microscale LIDAR

. Bole respiration

. Biogeochemical cycling of trace elements (e.g., Hg)
. Trace gas emissions other than CH,

. Mycorrhizal studies

. N fixation

. Herbivory

10. Insect populations

1. A ibian and reptile

12. Food web linkages

13. Lichen productivity and decomposition

14. Pests and (host vs.
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