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SPRUCE Stability of Peatland Carbon to
Rising Temperatures: Supporting Data
Summary:
These data are provided in support of the SPRUCE publication, Stability of
peatland carbon to rising temperatures, Wilson et al., (2016).
This data set reports the results of extensive field measurements and laboratory analyses of
samples from the SPRUCE experiment. Results indicate that ecosystem-scale warming of over 2
m of peat exponentially increased CH4 emissions —but not ecosystem respiration of CO2.
Multiple lines of evidence, including incubations and in situ analyses of 14C, dissolved gases, and
microbial community metabolic potential, indicate that CH4 emissions increased due to surface
processes and not degradation of deeper buried carbon. Results indicate that rapid changes to the
large reservoir of deep buried C in peatlands may be minimal under future climatic warming.
The supporting data provided include the summarized and aggregated data used to generate the
six figures in the main text of the paper and the 12 supplementary data figures.

Data Citation:
Wilson, R.M., A.M. Hopple, M.M. Tfaily, S.D. Sebestyen, C.W. Schadt, L. Pfeifer-Meister, C.
Medvedeff, K.J. McFarlane, J.E. Kostka, M. Kolton, R. Kolka, L.A. Kluber, J.K. Keller, T.P.
Guilderson, N.A. Griffiths, J.P. Chanton, S.D. Bridgham, and P.J. Hanson. 2016. SPRUCE
Stability of Peatland Carbon to Rising Temperatures: Supporting Data. Oak Ridge National
Laboratory, TES SFA, U.S. Department of Energy, Oak Ridge, Tennessee, U.S.A.
https://doi.org/10.3334/CDIAC/spruce.026

Related Publication:
R.M. Wilson, A.M. Hopple, M.M. Tfaily, S.D. Sebestyen, C.W. Schadt, L. Pfeifer-Meister, C.
Medvedeff, K.J. McFarlane, J.E. Kostka, M. Kolton, R. Kolka, L.A. Kluber, J.K. Keller, T.P.
Guilderson, N.A. Griffiths, J.P. Chanton, S.D. Bridgham, and P.J. Hanson. Stability of peatland
carbon to rising temperatures. 2016. Nat. Commun. 7:13723, doi: 10.1038/ncomms13723

Data and Documentation Access:
Get Data
For public access to data and documentation: https://doi.org/10.3334/CDIAC/spruce.026
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Links to Supplemental Information
For access to additional SPRUCE data, project plans and information, please visit the
SPRUCE Project Web Site: https://mnspruce.ornl.gov/
Marcell Experimental Forest Website: https://www.nrs.fs.fed.us/ef/locations/mn/marcell/
SPRUCE Data Policy - Sharing, Access, and Use Recommendations:
https://mnspruce.ornl.gov/content/spruce-data-policies

Related Data Sets
Iversen, C.M., P.J. Hanson, D.J. Brice, J.R. Phillips, K.J. McFarlane, E.A. Hobbie, R.K. Kolka.
2014. SPRUCE Peat Physical and Chemical Characteristics from Experimental Plot Cores, 2012.
https://doi.org/10.3334/CDIAC/spruce.005

SPRUCE Sponsor
Research sponsored by the Office of Biological and Environmental Research within the U.S.
Department of Energy’s Office of Science.
The SPRUCE experiment is a multi-year cooperative interaction among scientists of the Oak
Ridge National Laboratory operated by UT-Battelle, LLC and the U.S. Forest Service, Northern
Research Station, Marcell Experimental Forest.

SPRUCE Project Description
SPRUCE (Spruce and Peatland Responses Under Changing Environments) is an experiment to
assess the response of northern peatland ecosystems to increases in temperature and exposures to
elevated atmospheric CO2 concentrations. It is a key component of the Terrestrial Ecosystem
Science Scientific Focus Area of ORNL's Climate Change Program, focused on terrestrial
ecosystems and the mechanisms that underlie their responses to climatic change. The
experimental work is to be conducted in a Picea mariana [black spruce] – Sphagnum spp. bog
forest in northern Minnesota, 40 km north of Grand Rapids, in the USDA Forest Service Marcell
Experimental Forest (MEF). The site is located at the southern margin of the boreal forest. It is
an ecosystem considered especially vulnerable to climate change, and anticipated to be near its
tipping point with respect to climate change. Responses to warming and interactions with
increased atmospheric CO2 concentration are anticipated to have important feedbacks on the
atmosphere and climate, because of the high carbon stocks harbored by peatlands.
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Experimental work in the 8.1-ha S1 bog is a climate change manipulation focusing on the
combined responses to multiple levels of warming at ambient or elevated CO2 (eCO2) levels.
The experiment provides a platform for testing mechanisms controlling the vulnerability of
organisms, biogeochemical processes and ecosystems to climatic change (e.g., thresholds for
organism decline or mortality, limitations to regeneration, biogeochemical limitations to
productivity, the cycling and release of CO2 and CH4 to the atmosphere).
The manipulation will evaluate the response of the existing biological communities to a range of
warming levels from +0 to +9°C, provided via large, modified open-top enclosures. All
temperatures, +0 through the +9°C warming treatment, are also conducted at eCO2 (in the range
of 800 to 900 ppm). Two plots without enclosures also are maintained. Both direct and indirect
effects of these experimental perturbations will be analyzed to develop and refine models needed
for full Earth system analyses.

Marcell Experimental Forest
Streamflow, weather, and well data collection began on the Marcell Experimental Forest in 1960.
This 1100-ha site has six calibrated watersheds, each consisting of a mineral soil upland and
organic soil peatland; an intermittent or perennial stream drains each peatland and its larger
watershed. Formally established in 1962, the Marcell contains two units on land owned by the
USDA Forest Service, Chippewa National Forest, State of Minnesota, Itasca County, and a
private individual. Previous and ongoing research addresses the ecology and hydrology of
peatland. Research concerns typical upland/wetland watersheds in the Lake States, atmospheric
chemistry, nutrient cycling, soil quality, tree-stand dynamics, and a variety of watershed
treatments applied to upland or bogs to investigate impacts on water yield, peak streamflow,
water quality and nutrient processing.

Table of Contents:
1 Scope of the Supporting Data
2 Data File Organization
3 Data File Format and Content
4 Data File Documentation
5 References
6 Data Access
Appendix 1 [Figures from Wilson et al. (2016) -- from summarized and aggregated data.]
Appendix 2 [About “SPRUCE Supporting Data” data sets.]

1. Scope of the Supporting Data:
The authors, Wilson et al., (2016), compiled data from several SPRUCE investigators and that
has resulted in a set of diverse “data types” under this one publication umbrella. Some of the data
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used in this paper are (1) subsets from more extensive time series, (2) selected results from a
more comprehensive set of analyses, (3) summarized results from a product available at another
data center, such as genomics data, or (4) the complete and final set of results for a given
experiment or investigation.
What does this mean for citing the compiled data products included here?
• When the data are part of a larger data product (1, 2, and 3), that product is also
referenced with a DOI in this data sets’ documentation. A user can follow that link for
more data.
• For data type (4), this data set is the archival source of the digital data and the
“***: Supporting Data” citation with DOI, is the only link to the data.

2. Data File Organization:
Data used to generate the six figures in the main text and the 12 supplementary data figures are
provided in 20 *.csv files. Depending up the complexity of the figure and of the data, there may
be more than one data file for each figure (i.e., _a, _b). The data filenames include the respective
figure number.
Table 1. Data filenames, reference to the respective figures in Appendix, and data source
references with DOIs.
Data Filenames

Fig_2a_Temp_profile_a.csv
Fig_2b_Temp_profile_b.csv
Fig_3_CH4_Flux.csv
Fig_4_CH4_Production.csv
Fig_5_Production_ratio.csv
Fig_6a_Isotopic_data_panel_a.csv
Fig_6b_Isotopic_data_panel_b.csv
Fig_7_Microbial_Comm_Composition.csv
Sup_Fig_1_CO2_Flux.csv
Sup_Fig_2_CO2_Production.csv

Figure Reference
Figure 2a: The seasonal progress of
absolute peat temperatures at 2 m
Figure 2b: The seasonal progress of
absolute peat temperatures at 2 m
Figure 3: Seasonal CH4 flux
Figure 4: Temperature response of CH4
production
Figure 5: CO2:CH4 ratios determined from
incubations.
Figure 6a: Isotopic composition of
respiration products and substrates
Figure 6b: Isotopic composition of
respiration products and substrates
Figure 7: Characterization of in situ
microbial community structure

References to
Data Source*
Hanson et al.,
2015
Hanson et al.,
2015
Hanson et al.,
2014
Hanson et al.,
2014

Supplementary Figure 1: The seasonal CO2
flux from 1.2 m diameter collars
Supplementary Figure 2: The temperature
response of CO2 production
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Data Filenames

Sup_Fig_3_Legacy_effect.csv
Sup_Fig_4_Total_dissolved_organic_carbon.csv
Sup_Fig_5_Microbial_beta_diversity.csv
Sup_Fig_6_Bacterial_taxonomy_phylum.csv
Sup_Fig_7_Proteobacteria_abundance.csv
Sup_Fig_8_Acidobac_and_TM1_abundance.csv
Sup_Fig_9_Microbial_qPCR_abundance.csv
Sup_Fig_10_Relative_methanogen_abundance.csv
Sup_Fig_11_Phenol_oxidase_activity.csv
Sup_Fig_12_Peroxidase_activity.csv

Figure Reference
Supplementary Figure 3: Test for legacy
effects of warming on CH4 and CO2
production
Supplementary Figure 4: Total dissolved
organic carbon (DOC) concentrations
Supplementary Figure 5: Depth
dependence of soil microbial community
structure
Supplementary Figure 6: Depth
dependence of soil microbial groups
detected at the phylum level
Supplementary Figure 7: Depth
dependence of soil microbial groups
detected at the class level
Supplementary Figure 8: Depth
dependence of soil microbial groups
affiliated with Class Acidobacteria
Supplementary Figure 9: The in situ
abundance of microbial groups
Supplementary Figure 10: Depth
dependence of known methanogenic
Archaeal groups
Supplementary Figure 11: Potential
oxidative enzyme activity (phenol oxidase)
Supplementary Figure 12: Potential
oxidative enzyme activity (phenol
peroxidase)

References to
Data Source*

Griffiths and
Sebestyen, 2016

* See section above, Scope of the Supporting Data, for additional details.

3. Data File Format and Content:
Data are provided as *.csv files that are structured similarly to the figures that were generated
from their content. For example,
Column names and values match the labels and legends of a given figure rather than having been
edited for consistency across data files.
• A file may have “sections” corresponding to panels a, b, and c of the figure.
• The organization of some files remains as optimized by the authors for producing the
figures.
• On the plus side, most files are small, and in combination with the figure, the content and
organization are easy to understand.
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4. Data File Documentation:
No detailed data descriptions or documentation specific for each file have been created.
• The data files clearly reference the publication figures.
• That, in combination with the thorough methods descriptions in the paper, provides
useful documentation for the user.

5. References:
R.M. Wilson, A.M. Hopple, M.M. Tfaily, S.D. Sebestyen, C.W. Schadt, L. Pfeifer-Meister, C.
Medvedeff, K.J. McFarlane, J.E. Kostka, M. Kolton, R. Kolka, L.A. Kluber, J.K. Keller, T.P.
Guilderson, N.A. Griffiths, J.P. Chanton, S.D. Bridgham, and P.J. Hanson. Stability of peatland
carbon to rising temperatures. 2016. Nat. Commun. 7:13723, doi: 10.1038/ncomms13723

Related SPRUCE Data Sets: Includes data product references with DOIs
SPRUCE Large-Collar In Situ CO2 and CH4 Flux Data for the SPRUCE Experimental
Plots:
Hanson, P.J., J.R. Phillips, J.S. Riggs, W.R. Nettles, and D.E. Todd. 2014. SPRUCE
Large-Collar In Situ CO2 and CH4 Flux Data for the SPRUCE Experimental Plots. Oak
Ridge National Laboratory, TES SFA, U.S. Department of Energy, Oak Ridge,
Tennessee, U.S.A. https://dx.doi.org/10.3334/CDIAC/spruce.006
SPRUCE Deep Peat Heating (DPH) Environmental Data, February 2014 through July
2015:
Hanson, P.J., Riggs, J.S., Nettles, W.R., Krassovski, M.B., and Hook, L.A. 2015.
SPRUCE Deep Peat Heating (DPH) Environmental Data, February 2014 through July
2105. Oak Ridge National Laboratory, TES SFA, U.S. Department of Energy, Oak
Ridge, Tennessee, U.S.A. https://dx.doi.org/10.3334/CDIAC/spruce.013
SPRUCE Porewater Chemistry Data for SPRUCE Experimental Plots: 2013-2015:
Griffiths, N. A. and S. D. Sebestyen. 2016. SPRUCE Porewater Chemistry Data for
SPRUCE Experimental Plots: 2013-2015. Oak Ridge National Laboratory, TES SFA,
U.S. Department of Energy, Oak Ridge, Tennessee, U.S.A.
https://dx.doi.org/10.3334/CDIAC/spruce.028
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From the Methods Section of Wilson et al. (2016):
Amplicons were barcoded with unique 10-base barcodes (Fluidigm Corporation), and
sequencing was conducted on an Illumina MiSeq2000 platform at the Research Resources Center
(RRC) at the University of Illinois at Chicago following standard protocols
(http://www.earthmicrobiome.org/emp-standard-protocols/16s/). The generated sequence data
are available from NCBI at SRP071256.
NCBI links [ https://www.ncbi.nlm.nih.gov/bioproject/PRJNA314195 and specifically
https://www.ncbi.nlm.nih.gov/sra/?term=SRP071256 ].

6. Data Access:
For public access to SPRUCE data please visit the SPRUCE Web Site:
https://mnspruce.ornl.gov/
Contact for Data Access Information: https://mnspruce.ornl.gov/contact
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Appendix 1.
Following are the figures from Wilson et al. (2016) -- the Six Figures from the Main Text and
the 12 Supplementary Figures. The supporting data provided include the summarized and
aggregated data used to generate these figures.

Appendix Table. Index to figures included below.
Figure Index
Figure 2a: The seasonal progress of absolute peat temperatures
at 2 m
Figure 2b: The seasonal progress of absolute peat temperatures
at 2 m
Figure 3: Seasonal CH4 flux
Figure 4: Temperature response of CH4 production
Figure 5: CO2:CH4 ratios determined from incubations.
Figure 6a: Isotopic composition of respiration products and
substrates
Figure 6b: Isotopic composition of respiration products and
substrates
Figure 7: Characterization of in situ microbial community
structure
Supplementary Figure 1: The seasonal CO2 flux from 1.2 m
diameter collars
Supplementary Figure 2: The temperature response of CO2
production
Supplementary Figure 3: Test for legacy effects of warming on
CH4 and CO2 production
Supplementary Figure 4: Total dissolved organic carbon (DOC)
concentrations
Supplementary Figure 5: Depth dependence of soil microbial
community structure
Supplementary Figure 6: Depth dependence of soil microbial
groups detected at the phylum level
Supplementary Figure 7: Depth dependence of soil microbial
groups detected at the class level
Supplementary Figure 8: Depth dependence of soil microbial
groups affiliated with Class Acidobacteria
Supplementary Figure 9: The in situ abundance of microbial
groups
Supplementary Figure 10: Depth dependence of known
methanogenic Archaeal groups
Supplementary Figure 11: Potential oxidative enzyme activity
(phenol oxidase)
Supplementary Figure 12: Potential oxidative enzyme activity
(phenol peroxidase)

Data Filenames
Fig_2a_Temp_profile_a.csv
Fig_2b_Temp_profile_b.csv
Fig_3_CH4_Flux.csv
Fig_4_CH4_Production.csv
Fig_5_Production_ratio.csv
Fig_6a_Isotopic_data_panel_a.csv
Fig_6b_Isotopic_data_panel_b.csv
Fig_7_Microbial_Comm_Composition.csv
Sup_Fig_1_CO2_Flux.csv
Sup_Fig_2_CO2_Production.csv
Sup_Fig_3_Legacy_effect.csv
Sup_Fig_4_Total_dissolved_organic_carbon.csv
Sup_Fig_5_Microbial_beta_diversity.csv
Sup_Fig_6_Bacterial_taxonomy_phylum.csv
Sup_Fig_7_Proteobacteria_abundance.csv
Sup_Fig_8_Acidobac_and_TM1_abundance.csv
Sup_Fig_9_Microbial_qPCR_abundance.csv
Sup_Fig_10_Relative_methanogen_abundance.
csv
Sup_Fig_11_Phenol_oxidase_activity.csv
Sup_Fig_12_Peroxidase_activity.csv
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Six Figures from the Main Text (Figures 2 – 7):

Fig. 2: Peat temperatures throughout Deep Peat Heating treatment period
The seasonal progress of absolute peat temperatures at 2 m below the hollow surface throughout
(a) the deep peat heating (DPH) treatment period and (b) the temperature depth profiles
associated with the June 16, 2015 coring event. This coring event took place 10 months after the
deep peat temperature differentials were stable. In panel (a) blue denotes control (+0°C) plot,
green denotes +2.25°C plots, gold denotes +4.5°C plots, orange denotes +6.75°C plots, red
denote +9°C plots. In panel (b) circles denote control (+0°C) plots, squares denote +2.25°C
plots, diamonds denote +4.5°C plots, triangles denote +6.75°C plots, and inverted triangles
denote +9°C plots. In the absence of air warming during this phase of the experiment,
anticipated energy loss reduced the separation among treatment temperatures at the surface.
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Fig. 3: Seasonal CH4 fluxes from S1 bog
Seasonal CH4 flux vs. in situ temperatures from 1.2 m diameter collars during (a) fall 2014, (b)
winter 2015, and (c) summer 2015. Black and gray dots distinguish between daily averages for
two different sampling times during each season. Significant correlations between flux and
temperature as exponential regressions are indicated on the graphs by black lines for September
(panel a) and June (panel c) and gray lines for October (panel a) and July (panel c).
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Fig. 4: CH4 production in incubations
Temperature response of CH4 production from (a) surface and (b) deep peat samples that were
anaerobically incubated within 1ºC of in situ temperatures after approximately 4 (closed
symbols, September 2014) and 13 (open symbols, June 2015) months of deep peat warming.
Circles represent values from 25 cm, triangles represent results from 75 cm, squares represent
results from 100 cm, diamonds represent results from 150 cm, and inverted triangles represent
results from 200 cm. Temperatures reflected in situ temperatures at time of collection. The
temperature response of deep peat (b) for each season was analyzed separately due to a distinct
bimodal distribution. Dark line indicates significant regression results. NS = not significant.
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Fig. 5: CO2:CH4 ratios determined from incubations
Peat samples were collected from 5 depths and anaerobically incubated within 1ºC of in situ
temperatures after approximately 4 (closed symbols; September 2014) and 13 (open symbols;
June 2015) months of deep peat warming. The circles indicate results from peat collected from
25 cm, triangles indicate results from 75 cm, squares indicate results from 100 cm, diamonds
indicate results from 150 cm, and inverted triangles represent results from 200 cm. The line
indicates the regression result for the 25 cm incubations. NS = not significant. Note the log
scale.
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Fig. 6: Isotopic composition of respiration products and substrates
Depth profiles of (a) 14C for solid peat, dissolved organic carbon (DOC), CH4, and dissolved CO2
(DIC) and (b) differences in stable carbon isotopic (δ13C) composition between DIC and CH4
(αC= [(δ13CO2 + 1000)/(δ13CH4 +1000) with depth during DPH (June 2015). In panel (a) closed
symbols represent values from control plots prior to DPH when no treatment (i.e. +0°C) was
applied, open symbols represent values from +9°C treatment plots during DPH (June 2015). In
panel (a) squares denote radiocarbon peat values, closed circles denote radiocarbon DOC values
from control (0°C) plots, triangles denote radiocarbon DIC values from control plots, diamonds
denote radiocarbon DOC values from +9°C plots, inverted triangles denote radiocarbon DIC
values from +9°C plots, stars denote radiocarbon CH4 values from control plots, and x’s denote
radiocarbon CH4 values from +9°C plots. In panel (b) circles denote αC from control plots,
squares denote αC from +2.25°C plots, diamonds denote αC from +4.5°C treatment plots,
triangles denote αC from +6.75°C plots, and inverted triangles denote αC from +9°C plots. Note
the age difference between solid peat and all DOC and DIC values.
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Fig. 7: Microbial community structure in treatment plots
Characterization of in situ microbial community structure by non-metric multidimensional
scaling (NMDS) in (a) control plots, (b) +2.25°C plots, (c) +4.5°C plots, (d) +6.75°C plots, (e)
+9°C plots. Values represent each plot/depth within each temperature treatment plot from preDPH (2014, closed symbols) and 13 months post-initiation of the DPH (2015, open symbols)
experiment. Circles represent results from 0-10 cm, squares represent 10-20 cm, diamonds
represent 20-30 cm, triangles represent 30-40 cm, inverted triangles represent 40-50 cm,
hexagons represent 50-75 cm, x’s represent 75-100 cm, + represent 100-125 cm, stars represent
125-150 cm, crossed circles represent 150-175 cm, and crossed squares represent 175-200 cm.
Final sequence data were normalized by cumulative sum scaling (CSS), and beta diversity
indices were estimated based on Bray–Curtis and weighted as well as unweighted Unifrac
distances. Significant differences in beta diversity were analyzed by a PERMANOVA test on
weighted Unifrac distance metrics with 1000 permutations followed by Bonferroni correction of
p-values.
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Supplementary Figures 1-12:

Supplementary Fig. 1: Seasonal CO2 flux from the S1 bog
The seasonal CO2 flux from 1.2 m diameter collars during (a) fall 2014, (b) winter 2015, (c) and
summer 2015 across temperature treatments. Black and gray dots distinguish between daily
averages for two different sampling points during the season. No significant correlations
between CO2 flux and temperature were observed during these measurement periods.
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Supplementary Fig. 2: CO2 production in peat incubations
The temperature response of CO2 production observed from peat samples taken from (a) 25 cm
and (b) at depth (75 – 200 cm). Anaerobic incubations were completed within 1ºC of in situ
temperatures after approximately 4 (closed symbols September 2014) and 13 (open symbols,
June 2015) months of DPH. The circles indicate results from peat collected from 25 cm,
triangles indicate results from 75 cm, squares indicate results from 100 cm, diamonds indicate
results from 150 cm, and inverted triangles represent results from 200 cm. The temperature
response at depth was analyzed by season due to a distinct bimodal distribution. The black line
in panel (a) indicates the least-squares regression line with grey lines denoting the 95%
confidence interval. NS = not significant.
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Supplementary Fig. 3: CH4 and CO2 production in legacy effect incubations
Test for legacy effects of experimental warming on (a) CH4 and (b) CO2 production from peat
samples taken at multiple depths and anaerobically incubated at a common temperature (20°C)
after approximately 13 months of DPH. The circles indicate results from peat collected from 25
cm, triangles indicate results from 75 cm, squares indicate results from 100 cm, diamonds
indicate results from 150 cm, and inverted triangles represent results from 200 cm. Data are
plotted against the temperature treatment from which the peat was collected. Note the lack of
significant temperature response across all depths.
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Supplementary Fig. 4: Total dissolved organic carbon (DOC) concentrations
DOC concentrations in the peat porewater (a) prior to and (b) during deep peat heating. The
relative deviation of DOC (c) was calculated to account for pre-treatment differences in DOC
concentrations across plots. The deviation was calculated by dividing the DOC concentration at
a given temperature treatment and a given depth by the mean DOC concentration at that same
depth in the two control (0° C) plots prior to DPH (c). Points represent the averages of weekly
(pre-DPH) or biweekly (during DPH) sampling and standard deviations of samples from all time
points are indicated by the error bars. The circles represent results from the control (+0°C) plot,
squares represent results from the +2.25°C treatment, diamonds represent results from the
+4.5°C treatment, triangles represent results from the +6.75°C treatment, and inverted triangles
represent results from the +9°C treatment.
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Supplementary Fig. 5: Microbial community structure by nonparametric multidimensional
scaling
Depth dependence of soil microbial community structure in SPRUCE site enclosures prior to
(closed symbols) and after (open symbols) exposure to deep peat heating (DPH). Circles
represent 0-10 cm, squares represent 10-20 cm, diamonds represent 20-30 cm, triangles represent
30-40 cm, inverted triangles represent 40-50 cm, hexagons represent 50-75 cm, x’s represent 75100 cm, + represent 100-125 cm, stars represent 125-150 cm, crossed circles represent 150-175
cm, and crossed squares represent 175-200 cm. Community structure exhibits strong vertical
stratification in the peat column as visualized in a nonparametric multidimensional scaling plot
(NMDS). Pairwise community distances were determined using the weighted Unifrac algorithm.
A total of 5.35 million of rRNA gene sequences were normalized by cumulative sum scaling
(CSS) methods and grouped by depth. As shown in Fig. 4, no significant effect of temperature
treatment or time is observed on community diversity or composition.
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Supplementary Fig. 6: Phylum level microbial abundances
Depth dependence of soil microbial groups detected at the phylum level (> 1 % divergence in
gene sequences) in (a) control plot, (b) +2.25°C plot, (c) +4.5°C plot, (d) +6.75°C plot, (e) +9°C
plot prior to (2014) and after (2015) exposure to deep peat heating (DPH). Bars are stacked by
date such that pre-DPH (2014) and during DPH (2015) results are proximate. The majority of
microbial populations (~70%) are taxonomically affiliated to Proteobacteria and Acidobacteria
phyla. A total of 5.35 million of rRNA gene sequences were assigned to the greengenes database
by RDP Classifier at 50% confidence thresholds. Phyla which represented < 1% of relative
abundance were not displayed and are summarized as “Other”.
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Supplementary Fig. 7: Comparison of Alphaproteobacteria and Deltaproteobacteria relative
abundances
Depth dependence of soil microbial groups detected at the class level in (a) control plot, (b)
+2.25°C plot, (c) +4.5°C plot, (d) +6.75°C plot, (e) +9°C plot prior to (closed symbols) and after
(open symbols) exposure to deep peat heating (DPH). Putative aerobic heterotrophs affiliated
with the Alphaproteobacteria (circles) decreased in average relative abundance with depth, while
putative anaerobes in the Deltaproteobacteria (triangles) increase with depth. Solid lines
connect symbols for Alphaproteobacteria and dashed lines connect symbols for
Deltaproteobacteria.
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Supplementary Fig. 8: Comparison of Acidobacteriia and TM1 relative abundances
Depth dependence of soil microbial groups affiliated with Class Acidobacteria in (a) control plot,
(b) +2.25°C plot, (c) +4.5°C plot, (d) +6.75°C plot, (e) +9°C plot prior to (closed symbols) and
after (open symbols) exposure to deep peat heating (DPH). Circles denote Acidobacteriia and
triangles denote TM1. Putative aerobic heterotrophs affiliated with the Acidobacteriia decreased
in relative abundance with depth, while putative anaerobes in the TM1 class increase with depth.
Solid lines connect symbols for Acidobacteriia and dashed lines connect symbols for TM1.
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Supplementary Fig. 9: Abundances of microbial groups in treatment plots
The abundance of (a) fungal, (b) bacterial, (c) archaeal and (d) mcrA gene copies were
determined by quantitative PCR using primers targeted to amplify their respective SSU rRNA
genes, and targeting the mcrA gene for methanogen populations. Microbial abundance is
expressed for core samples from control (+0⁰C) and +9⁰C plots as gene copies per gram dry
peat. Circles represent results from control temperature treatment (0°C) and inverted triangles
represents results from +9°C treatment plots. After thirteen months of deep peat heating (DPH)
treatment, the in situ abundance of microbial groups (bacteria, archaea, fungi, and methanogen
populations) shows no clear response to temperature, while strong vertical stratification is
observed with peat depth.
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Supplementary Fig. 10: Relative abundances of methanogens out of total Archaea
Depth dependence of known methanogenic Archaeal groups in treatment plots prior to and after
exposure to deep peat heating (DPH) in (a) control plots (+0°C), (b) +2.25°C plots, (c) +4.5°C
plots, (d) +6.75°C plots, and (e) +9°C plots. Apparent zero abundances (e.g. pre-DPH 0-10cm in
the +2.25°C plot) reflect missing data. Abundance of known methanogens gradually decreases
with peat depth, while no significant effect of temperature treatment or time on relative
abundance of methanogens was observed. Pre-DPH is represented by closed bars and during
DPH by open bars. Whiskers represent one standard deviation of replicate sample values.
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Supplementary Fig. 11: Enzyme activity changes with depth
Potential oxidative enzyme activity (phenol oxidase) in (a) control plot, (b) +2.25°C plot, (c)
+4.5°C plot, (d) +6.75°C plot, (e) +9°C plot prior to (June 2014, closed circles) and after (June
2015, open circles) exposure to deep peat heating (DPH). Temperatures indicated on panels
indicate in situ temperature treatment. No significant effect of temperature or time on enzymatic
activities was observed. Values are the mean of two cores with four technical replicates and
error bars represent one standard deviation of these values.
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Supplementary Fig. 12: Phenol peroxidase enzyme activity changes with depth
Potential oxidative enzyme activity (phenol peroxidase) in (a) control plot, (b) +2.25°C plot, (c)
+4.5°C plot, (d) +6.75°C plot, (e) +9°C plot prior to (June 2014, closed circles) and after (June
2015, open circles)—exposure to deep peat heating (DPH). Temperatures indicated on panels
indicate in situ temperature treatment. No significant effect of temperature or time on enzymatic
activities was observed. Values are the mean of two cores with four technical replicates and
error bars represent one standard deviation of these values.
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Appendix 2.
About “SPRUCE ***: Supporting Data” data sets
As noted in Section 1, the data provided may be both the summarized and aggregated data from a
larger product and/or the complete and final data from an investigation. In either case, the data
were used to generate the figures in a published paper. This type of data set is constructed with
the summarized and aggregated data specifically reported and analyzed in the published paper.
The complete data time series or more comprehensive analysis product may be archived
separately and is referenced.
This approach is similar to the development of “***: Modeling Archive” data products that
support modeling publications. See, for example, Shi et al., (2016) -- SPRUCE Representing
Northern Peatland Microtopography and Hydrology within the Community Land Model:
Modeling Archive. (https://doi.org/10.3334/CDIAC/spruce.031)
At the time of this publication, this “***: Supporting Data” structure and content, is our
approach to meeting the Office of Science’s Digital Data Policy Statement on Digital Data
Management. It is likely that the scope of *: Supporting Data will be better defined in the future
and we will adjust our approach as needed.
Meets the https://science.energy.gov/ber/funding-opportunities/digital-data-management/ :
Researchers are allowed an initial period of exclusive use of the acquired data to quality assure it and to
publish papers based on the data, but they are strongly encouraged to make the data openly available as
soon as possible after this period. NOTE: The Office of Science Digital Data Policy Statement on
Digital Data Management requires that “all research data displayed in publications resulting
from the proposed research (be) digitally accessible at the time of publication.” In this
context, research data is defined as the data required to validate the published results. The
exclusive use period for additional research data is defined to be one year after the end of the data
acquisition period for the proposed performance period of the award but exceptions to extend this
period may be justified for unique or extenuating circumstances
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