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S1 Table of Equations used within the study giving the Equation No. in the manuscript and the source when it is not this study. 

 

Equation No. Equation Source 

i 6CO2 + 6H2O
hν
→ C6H1206 + O2  

 

 

ii nC6H12O6 + dNH3  aC57H86NO35 + bCO2 + cH2O 

 
 

iii [𝐶]

6
−

𝑟

24
= 𝐺𝑉  McDermott and Loomis 

(1981) 

iv 𝐶𝑂𝑋 =
2[𝑂]−[𝐻]+3[𝑁]

[𝐶]
=

𝑟

[𝐶]
   Masiello et al. (2008) 

v [𝐶]𝑝𝑟𝑜

[𝐶]𝑠𝑢𝑏
−

𝐶𝑜𝑥
𝑝𝑟𝑜[𝐶]𝑝𝑟𝑜

(𝐶𝑜𝑥
𝐶𝑂2−𝐶𝑜𝑥

𝑠𝑢𝑏)[𝐶]𝑠𝑢𝑏
= 𝑆𝐸𝑉  

 

 

vi PV = EgGV = EgSEV 

 
Lafitte and Loomis (1988) 

vii [𝐶]𝐶𝑂2 =
100

[𝐶]𝑠𝑢𝑏
([𝐶]𝑠𝑢𝑏 − 𝑃𝑉[𝐶]𝑝𝑟𝑜)  

 

 

viii RESPOCdisscoCHDOCRpp CCCCCCC 229442635100 24 
 

 

Worrall et al. (2009) 

xi C6H12O6 + 0.08𝑁𝐻4
+  0.08C57H86NO35 + 1.44CO2 + 0.78H2O + 3.32H+  

 
 

x C6H12O6 + 0.1𝑁𝐻4
+ 0.1C49H73NO29 + 1.2CO2 + 0.91H2O + 4H+  

 
 

xi C57H86NO35 + 0.92NO3
−

 + 4.63O2  1.92C25H35NO15 + 9.1CO2 + 18.8H+ 

 
 

xii C25H35NO15 + 3.65O2 0.53C39H56NO26 + 4.26CO2 + 3.91H+ + 0.47𝑁𝐻4
+ 

 
 

xiii C39H56NO26 + 1.54SO4 0.43C75H107NO45 + 6.41CO2 + 1.54H2S + 4.75 H+ + 0.53𝑁𝐻4
+  



xiv C39H56NO26 + 2.29NO3
− 1.18C31H38NO24 + 2.27CO2 + 2H+ + 2.29NH4

+ 

 
 

xv C39H56NO26 + 7.56H2O 16.78CH4 + 22.22CO2 + NH4
+ 

 
 

xvi 𝛼𝐶𝑝𝑝 − 𝛽𝐶𝑃𝑂𝐶 = 𝜒𝐶𝐷𝑂𝑀 + 𝛿𝐶𝐶𝐻4 + 𝜖𝐶𝑅𝐸𝑆 + 𝛾𝐶𝐶𝑂2  

 

 

xvii 𝐶𝑐𝑜2 = 0.07𝐶𝐷𝑂𝑀 + 3.54𝐶𝐶𝐻4 + 1.13𝐶𝑅𝐸𝑆  

 

 

xviii 𝐶𝑝𝑝 − 𝐶𝑃𝑂𝐶 = 1.07𝐶𝐷𝑂𝑀 + 4.35𝐶𝐶𝐻4 + 2.13𝐶𝑅𝐸𝑆   

xix 1.07 = 2 − 𝐸𝑔𝑆𝐸𝑉𝑝𝑝
𝐷𝑂𝑀 [𝐶]𝐷𝑂𝑀

[𝐶]𝑝𝑝
  

 

 

xx 𝐷𝑒𝑝𝑡ℎ = 0.047𝐴𝑔𝑒  
 

 

xxi 𝐶𝑠𝑢𝑚 = 40 𝐴𝑔𝑒   
 

 

xxii C39H56NO26 + C31H38NO24 0.45C75H107NO45 + C29H41NO15 + 7CO2  

 

 

  



 

S2. Table of compositional data used in this study. 

 

     Moles/100g    

Name Type Detail Month 
Depth 
(cm) N C H O Cox 

Above Ground Veg 
Aboveground 
biomass   0.07 4.15 6.40 2.55 -0.26 

Below Ground Veg 
Belowground 
biomass   0.09 4.23 6.30 2.48 -0.25 

CHS DOM Streamwater DOM December  0.10 2.81 3.47 2.33 0.53 

CHS DOM Streamwater DOM February  0.11 2.30 2.26 1.69 0.63 

CHS BG Feb 14 b DOM Streamwater DOM February  0.10 2.39 2.56 1.66 0.44 
CHS BG Mar 14 
b DOM Streamwater DOM March  0.12 2.79 3.09 2.09 0.51 
CHS BG May 14 
b DOM Streamwater DOM March  0.11 3.09 3.52 2.47 0.57 

CHS BG Jun 14 b DOM Streamwater DOM June  0.17 3.10 3.82 2.52 0.56 

CHS BG Jul 14 b DOM Streamwater DOM July  0.14 3.11 3.53 2.50 0.61 
CHS BG Aug 14 
b DOM Streamwater DOM August  0.12 3.24 3.66 2.59 0.58 

CHS BG Sep 14 b DOM Streamwater DOM September  0.12 3.32 3.72 2.48 0.48 

CHS BG Oct 14 b DOM Streamwater DOM October  0.11 3.35 3.74 2.52 0.48 
CHS BG Nov 14 
b DOM Streamwater DOM November  0.10 3.22 3.43 2.49 0.57 
CHS BG Dec 14 
b DOM Streamwater DOM December  0.11 2.22 2.47 1.93 0.77 
CHS BG Mar 15 
b DOM Streamwater DOM March  0.07 2.41 2.86 1.78 0.38 

CHS BG Apr 15 b DOM Streamwater DOM April  0.09 2.58 3.24 1.83 0.27 



POM Jun 13 POM Streamwater POM June  0.17 3.18 5.23 1.98 -0.24 

POM Sep 14 POM Streamwater POM September  0.32 3.60 6.02 1.95 -0.33 

MH ERIO Veg Eriophorum   0.09 3.91 6.14 2.58 -0.18 

Litter Veg Litter   0.17 4.17 5.96 2.48 -0.12 

MH Litter Veg Litter   0.11 4.00 5.89 2.48 -0.16 

MH C1 0-2 Peat Peat soil core  0-2 0.13 4.06 5.70 2.38 -0.13 

MH C1 2-4 Peat Peat soil core  2-4 0.14 4.20 5.76 2.19 -0.23 

MH C1 4-6 Peat Peat soil core  4-6 0.13 4.20 5.88 2.16 -0.28 

MH C1 6-8 Peat Peat soil core  6-8 0.09 4.11 5.84 2.42 -0.18 

MH C1 8-10 Peat Peat soil core  8-10 0.09 3.95 5.86 2.48 -0.16 

MH C1 10-12 Peat Peat soil core  10-12 0.10 4.05 6.04 2.43 -0.22 

MH C1 12-14 Peat Peat soil core  12-14 0.12 4.07 6.00 2.38 -0.22 

MH C1 14-16 Peat Peat soil core  14-16 0.12 4.00 6.16 2.40 -0.25 

MH C1 16-18 Peat Peat soil core  16-18 0.15 4.06 6.25 2.29 -0.30 

MH C1 18-20 Peat Peat soil core  18-20 0.14 4.07 6.14 2.21 -0.32 

MH C1 20-25 Peat Peat soil core  20-25 0.13 4.17 6.26 2.40 -0.26 

MH C1 25-30 Peat Peat soil core  25-30 0.09 4.12 6.12 2.41 -0.25 

MH C1 30-35 Peat Peat soil core  30-35 0.09 4.19 6.03 2.37 -0.24 

MH C1 35-40 Peat Peat soil core  35-40 0.10 4.26 6.23 2.41 -0.26 

MH C1 40-45 Peat Peat soil core  40-45 0.10 4.25 6.19 2.25 -0.33 

MH C1 45-50 Peat Peat soil core  45-50 0.08 4.23 6.18 2.34 -0.30 

MH C1 50-60 Peat Peat soil core  50-60 0.07 4.35 6.10 2.35 -0.27 

MH C1 60-70 Peat Peat soil core  60-70 0.08 4.43 6.17 2.28 -0.31 

MH C1 70-80 Peat Peat soil core  70-80 0.09 4.33 6.26 2.30 -0.32 

MH C1 80-90 Peat Peat soil core  80-90 0.08 4.31 6.08 2.42 -0.23 

MH C1 90-95 Peat Peat soil core  90-95 0.08 4.26 6.04 2.46 -0.21 

MH C1 95-100 Peat Peat soil core  95-100 0.07 4.34 5.75 2.28 -0.23 

MH C2 0-2 Peat Peat soil core  0-2 0.10 4.12 6.02 2.35 -0.25 

MH C2 2-4 Peat Peat soil core  2-4 0.12 4.11 5.77 2.21 -0.24 

MH C2 4-6 Peat Peat soil core  4-6 0.13 4.18 5.73 2.16 -0.25 

MH C2 6-8 Peat Peat soil core  6-8 0.10 4.09 5.61 2.12 -0.27 



MH C2 8-10 Peat Peat soil core  8-10 0.07 3.90 5.84 2.56 -0.13 

MH C2 10-12 Peat Peat soil core  10-12 0.07 3.88 5.87 2.57 -0.14 

MH C2 12-14 Peat Peat soil core  12-14 0.07 3.91 5.85 2.42 -0.20 

MH C2 14-16 Peat Peat soil core  14-16 0.07 4.01 5.95 2.46 -0.20 

MH C2 16-18 Peat Peat soil core  16-18 0.07 3.90 5.70 2.61 -0.07 

MH C2 18-20 Peat Peat soil core  18-20 0.09 4.18 5.80 2.23 -0.25 

MH C2 20-25 Peat Peat soil core  20-25 0.10 4.26 5.77 2.20 -0.25 

MH C2 25-30 Peat Peat soil core  25-30 0.12 4.15 5.95 2.30 -0.24 

MH C2 30-35 Peat Peat soil core  30-35 0.10 4.21 5.87 2.34 -0.21 

MH C2 35-40 Peat Peat soil core  35-40 0.10 4.33 5.92 2.27 -0.26 

MH C2 40-45 Peat Peat soil core  40-45 0.09 4.24 5.97 2.32 -0.25 

MH C2 45-50 Peat Peat soil core  45-50 0.09 4.28 5.89 2.27 -0.26 

MH C2 50-60 Peat Peat soil core  50-60 0.08 4.36 5.89 2.30 -0.24 

MH C2 60-70 Peat Peat soil core  60-70 0.08 4.31 5.95 2.29 -0.26 

MH C2 70-80 Peat Peat soil core  70-80 0.09 4.46 5.83 2.29 -0.22 

MH C2 80-90 Peat Peat soil core  80-90 0.09 4.41 5.95 2.17 -0.31 

MH C2 90-95 Peat Peat soil core  90-95 0.09 4.29 6.06 2.32 -0.27 

MH C2 95-100 Peat Peat soil core  95-100 0.09 4.32 5.93 2.17 -0.31 

Shallow - Base Soil DOM Soil waterDOM December  0.14 4.30 5.92 2.05 -0.33 

Deep Soil DOM Soil waterDOM December  0.14 4.24 5.94 2.03 -0.34 

Deep - Base Soil DOM Soil waterDOM December  0.14 4.24 5.78 1.98 -0.33 

Shallow Soil DOM Soil waterDOM January  0.15 4.22 5.69 2.10 -0.25 

Deep Soil DOM Soil waterDOM January  0.13 3.88 5.06 1.98 -0.19 

Dipwell Soil DOM Soil waterDOM January  0.19 3.75 5.53 2.13 -0.19 

Shallow Soil DOM Soil waterDOM February  0.13 3.94 5.60 2.09 -0.26 

Deep Soil DOM Soil waterDOM February  0.14 3.88 4.61 1.85 -0.13 

Dipwell Soil DOM Soil waterDOM February  0.22 4.00 4.62 1.87 -0.06 

Shallow Soil DOM Soil waterDOM March  0.15 4.20 5.78 2.04 -0.30 

Deep Soil DOM Soil waterDOM March   0.13 4.02 4.82 2.00 -0.10 

Dipwell Soil DOM Soil waterDOM March  0.19 4.20 5.03 1.94 -0.14 

Deep Soil POM Soil waterPOM December  0.09 4.34 5.57 2.16 -0.23 



Shallow Soil DOM Soil waterDOM December  0.15 4.17 6.00 2.06 -0.35 

SPHAG CAP Veg Sphagnum SPHAGsp   0.05 3.66 6.06 2.80 -0.09 

SPHAG GREEN Veg Sphagnum SPHAGsp   0.08 3.80 6.20 2.61 -0.19 

STANDARD LIGNIN Standard STAst  0.06 5.14 6.03 1.81 -0.43 

STANDARD CELLULOSE Standard STAst  0.00 3.60 6.25 3.21 0.05 

STANDARD 
HUMIC 
ACID Standard STAst  0.06 2.99 3.68 2.03 0.19 

STANDARD GLUTEN Standard STAst  1.00 3.86 6.55 1.96 0.09 

STANDARD GLUTEN Standard STAst  0.95 3.88 6.83 1.95 -0.02 

STANDARD GLUTEN Standard STAst  0.96 3.89 6.75 1.98 0.02 

STANDARD GLUTEN Standard STAst * 0.99 3.94 6.83 2.00 0.03 

 

  



 

S3. Table of radiocarbon ages used in this study. 

 

Site Type Depth (cm) 
Interval Depth 
(cm) 

DBD 
(g/cm3) C (%) 

14 C age  
(BP)  

Moor House 
Peat 
core 20-25 22.5 0.181 51.173 655  

Moor House 
Peat 
core 30-35 32.5 0.191 50.480 905  

Moor House 
Peat 
core 35-40 37.5 0.197 51.913 1030  

Moor House 
Peat 
core 45-50 47.5 0.195 51.400 1115  

Moor House 
Peat 
core 50-60 55 0.169 52.263 1075  

Moor House 
Peat 
core 60-70 65 0.154 51.730 1335  

Moor House 
Peat 
core 70-80 75 0.170 53.510 1460  

Moor House 
Peat 
core 80-90 85 0.154 52.920 1790  

Moor House 
Peat 
core 90-95 92.5 0.114 51.487 1945  

Moor House 
Peat 
core 95-100 97.5 0.101 51.897 1895  

Moor House DOM 75    2205  

Moor House DOM 75    2060  

Moor House DOM 
First-order 

stream    >modern  

Moor House DOM 
First-order 

stream    >modern  

         

 

 


