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Fragment of stem from N03G3, 
size: 22.43 x 16.82 mm. 

Fragment of stem from N03G3, 
size: 22.43 x 16.82 mm. 

Fragment of stem from N01M2, 
size: 18.21 x 13.66 mm. 

Fragment of stem from N03G3, 
size: 11.54 x 8.66 mm. 

Fragment of stem from N03M2, 
size: 13.52 x 10.14 mm. 

Fragment of stem from N03G2, 
size: 22.49 x 16.87 mm. 

Stems fragm. 
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Twig from S06L3, 
size: 22.55 x 16.91 mm. 

Twig from N01M2, 
size: 16.74 x 12.55 mm. 

Twig from N03G3, 
size: 22.43 x 16.82 mm. 

Twig from N03M1, 
size: 18.56 x 13.92 mm. 

Twig from N01F3, 
size: 22.38 x 16.78 mm. 

Twig from N03M2, 
size: 17.41 x 13.06 mm. 

Twigs / 0 – 2 mm 
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Twig from N03G2, 
size: 22.49 x 16.87 mm. 

Twig from N03M3, 
size: 17.58 x 13.19 mm. 

Twig from N03M1, 
size: 18.29 x 13.71 mm. 

Twigs / ]2[ – 5 mm 
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Undetermined holorganic material from N01F3, 
size: 3.93 x 2.95 mm. 

Undetermined holorganic material from N03G3, 
size: 14.43 x 10.83 mm. 

Undetermined holorganic material from N01F3, 
size: 5.89 x 4.41 mm. 

Undet. holorg. mat. 
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Undetermined component from S08L2, 
size: 8.90 x 6.67 mm. 

Undetermin. 
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Piece of coal from N03G1, 
size: 15.11 x 11.33 mm. 

Piece of coal from N03G1, 
size: 12.65 x 9.49 mm. 

Piece of coal from N03G2, 
size: 18.64 x 13.98 mm. 

Piece of coal from N03G2, 
size: 9.06 x 6.79 mm. 

Piece of coal from N03G2, 
size: 18.29 x 13.71 mm. 

Piece of coal from N03G2, 
size: 18.17 x 13.63 mm. 

Various vgt mat / coal 
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Plant shoot from N03M1, 
size: 13.47 x 10.11 mm. 

Plant shoot from N03G2, 
size: 22.49 x 16.87 mm. 

Plant shoot from N01M2, 
size: 22.49 x 16.87 mm. 

Plant shoot from N03G2, 
size: 11.48 x 8.61 mm. 

Various vgt mat / germs 
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Seed from N01F3, 
size: 6.23 x 4.67 mm. 

Seed from N03M3, 
size: 10.04 x 7.53 mm. 

Various vgt mat / seeds 
 

  

Seed from S06L1, 
size: 9.10 x 6.82 mm. 

Seed from N03G2, 
size: 10.72 x 8.04 mm. 

Seed from N03M1, 
size: 9.41 x 7.06 mm. 
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Piece of bark from N01F2, 
size: 4.97 x 3.72 mm. 

Woody material / bark fragment / 0 – 2 mm 
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Piece of bark from N03M3, 
size: 13.11 x 9.83 mm. 

Piece of bark from N03M3, 
size: 20.48 x 15.36 mm. 

Piece of bark from S06L2, 
size: 22.38 x 16.78 mm. 

Piece of bark from S06L2, 
size: 22.55 x 16.91 mm. 

Piece of bark from N01F2, 
size: 22.38 x 16.78 mm. 

Woody material / bark fragment / ]2[ – 20 mm 
 

  



Annexes A.3.2 

Méthode des petits volumes – photographies des principaux types d’éléments identifiés 

145 

 

Piece of bark from N03M3, 
size: 18.84 x 14.13 mm. 

Piece of bark from N03M2, 
size: 22.49 x 16.87 mm. 

Woody material / bark fragment / ]20[ – 50 mm 
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Woody material from N03M2, 
size: 22.55 x 16.91 mm. 

Woody material from S06G1, 
size: 11.33 x 8.50 mm. 

Woody material from N03M2, 
size: 10.20 x 7.65 mm. 

Woody material from N01F2, 
size: 10.00 x 7.50 mm. 

Woody material from S06G2, 
size: 10.84 x 8.13 mm. 

Woody material from N03M3, 
size: 12.99 x 9.74 mm. 

Woody material / undet. / 0 – 2 mm 
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Woody material from N03M1, 
size: 15.03 x 11.27 mm. 

Woody material from N03M2, 
size: 19.05 x 14.28 mm. 

Woody material from S06L2, 
size: 18.40 x 13.80 mm. 

Woody material from N03G3, 
size: 8.49 x 6.37 mm. 

Woody material from S06L2, 
size: 19.83 x 14.87 mm. 

Woody material from N03M2, 
size: 22.43 x 16.82 mm. 

Woody material / undet. / ]2[ – 20 mm 
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Woody material from N01M2, 
size: 22.55 x 16.91 mm. 

Woody material from N01F3, 
size: 22.55 x 16.91 mm. 

Woody material / undet. / ]20[ – 50 mm 
 

  



Annexes A.3.2 

Méthode des petits volumes – photographies des principaux types d’éléments identifiés 

149 

 

Fragment of cone from S08L3, 
size: 13.77 x 10.33 mm. 

Fragment of cone from N01M2, 
size: 22.49 x 16.87 mm. 

Fragment of cone from N01M2, 
size: 22.49 x 16.87 mm. 

Woody material / cones / fragm. 
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Intact cone from N03G2, 
size: 22.49 x 16.87 mm. 

Woody material / cones / intact 
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Légendes 

 

 

 

 

 

 

 

 

 

 

 

  

min_uII 
mineral, 0-2 mm 

lea_dic_bg1 
dicotyledonous leave > 1 cm2 

myc_und 
mycelium 

lea_dic_st1 
dicotyledonous leave, < 1 cm2 
 

lea_mon_bt1 
monocotyledonous leaf, > 1 cm2 

lea_mon_st1 
monocotyledonous leaf, < 1 cm2 
 

lea_und_bt1 
undetermined leaf, > 1cm2 

mos_fra 
fragment of moss 

mos_int 
intact moss 

lic_fra 
fragment of lichen 

bud_fra 
fragmented bud 

bud_int 
intact bud 

vvm_sto 
stolon 

vvm_ger 
plant sprout 

vvm_bul 
bulb or fragment of bulb 

vvm_see 
seed or fragment of seed 

fru_und 
fruit or fragment of fruit 

flo_und 
flower or fragment of flower 

nee_fra 
fragmented needle 

nee_int 
intact needle 

lea_und_st1 
undetermined leaf, < 1cm2 
 

fau_fec 
fauna feces 

fau_org 
animal organism 

roo_uII 
root, diameter 0-2 mm 

roo_utV 
root, diameter ]2[-5 mm 

bra_VtX 
fragment of branch 

twi_mtV 
twig, diameter > 5 mm 

twi_utV 
twig, diameter ]2[-5 mm 
 

twi_uII 
twig, diameter 0-2 mm 

ste_fra 
fragment of stem 

roo_btV 
root, diameter > 5 mm 

woo_con_int 
intact conifere cone 

woo_con_fra 
fragment of conifere cone 

woo_utL 
undet. woody material, diameter ]20[-50 mm 

woo_uXX 
undet. woody material, diameter ]2[-20 mm 

woo_uII 
undetermined woody material, diameter 0-2 mm 

vvm_coa 
coal or fragment of coal 

omi_und 
organomineral 

min_uCC 
mineral, > 50 mm 

min_utL 
mineral, ]20[-50 mm 

min_uXX 
mineral, ]2[-20 mm 
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Graphiques obtenus par l’application de la méthode des petits volumes.  

En abscisse figurent les pourcentages des différents macrorestes identifiés, en ordonnée la 

profondeur en millimètres. 

N01F1  0-3 : OL 3-7 : OF 7-14 : OH 14-52.5 : A  
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N01F2  0-5 : OL 5-25 : OF 25-35 : A 35-55 : USH 
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N01F3  0-5 : OL 5-23 : OF 23-67.5 : A 
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N01M1 0-5 : OL 5-20 : OF 20-25 : OF-A 25-37.5 : A 
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N01M2 0-7 : OL 7-24 : OF 24-34 : OH 34-49 : A 49-60 : USH 
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N01M3 0-5 : OL 5-17 : OF 17-24 : OF-A 24-50 : A 
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N03G1  0-8 : OL 8-31 : OF 31-81 : OH 81-116 : AE 116-135 : USH 
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N03G2  0-10 : OL     10-22 : OF     22-37 : OF-OH     37-57 : OH     57-107 : 4     107-147.5 : USH 
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N03G3  0-8 : OL     8-15 : OF     15-27 : OF-OH     27-42 : OH     42-113 : Ae     113-142.5 : USH 
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N03M1 0-6 : OL 6-16 : OF 16-121 : OH 121-161 : Ae 161-170 : USH 
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N03M2 0-6 : OL 6-51 : OF 51-81 : OH 81-93 : OH-E 93-112.5 : USH 
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N03M3 0-12 : OL 12-24 : OF 24-39 : OH 39-49 _ A 49-75 : USH 
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S06G1  0-3 : OL 3-14 : OF 14-39 : A 39-65 : A-USH 
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S06G2 0-5 : OL 5-10 : OF 10-38 : OH 38-50 : AE 50-75 USH 
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S06G3  0-3 : OF 3-8 : OH 8-18 : AE 18-25 : USH 
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S06L1  0-6 : OL 6-12 : OF 12-62.5 : A 
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S06L2  0-8 : OL 8-30 : OF 30-80 : A 80-95 : USH 

 

  



Annexes A.3.3 Méthode des petits volumes – profils d’humus (graphiques) 

170 

 

S06L3  0-5 : OL 5-19 : OF 19-45 : A 45-50 : USH 
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S08G1  0-8 : OL 8-20 : OF 20-40 : OH 40-75 A 
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S08G2  0-10 : OL 10-22 : OF 22-97.5 : Ae 
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S08G3  0-10 : OL 10-25 : OF 25-58 : Ae 58-87.5 : USH 
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S08L1  0-2 : OF 2-23 : OH 23-40 : OH-Ae 40-115 : Ae 115-130 : USH 
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S08L2  0-6 : OL 6-31 : OF 31-43 : OF-Ae  43-63 : Ae 63-78 : USH 
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S08L3  0-5 : OL     5-15 : OF     15-35 : OF-OH     35-55 : OH     55-75 : AE     75-90 : USH 

 



 



Annexes A.4 

Lignoformes 

177 

 

Tronc : t24 
 

 
 

  

Coordonnées GPS 46°21.662' +/- 3 m

10°53.303'

Pente [°] 32

Exposition de la pente [°N] 347

Exposition du tronc [°N] 350

Espèce Picea abies

Raison de la chute naturelle

Longueur totale [cm] 670

Diamètre [cm] 10-20

Classe de décomposition générale 4

Végétation herbacée à proximité Abies alba , Oxalis acetosella

Recouvrement arborescent (%) 80-90 %

(65 % Abies alba,  35 % Picea abies )
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t24 - 1 

t24 - 2 

t24 - 3 

t24 - 4 

t24 - 5 

t24 - 6 
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t24 - 1 

t24 - 3 

t24 - 2 

t24 - 4 

t24 - 6 

t24 - 5 
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couche épaisseur [mm] pH H20 Indice pyrophosphate

t24 - 1 3 3.70 48.424 5.623 0.000 0.022

t24 - 2 15 3.67 50.543 5.518 0.000 0.046

t24 - 3 24 3.69 51.208 5.412 0.000 0.038

t24 - 4 72 3.62 45.867 5.193 0.629 0.092

t24 - 5 11 3.92 34.292 4.012 1.252 0.150

t24 - 6 21 4.08 15.708 2.350 0.558 0.078

CHN [%]

couche L* a* b* ΔE* ΔL* Δa* Δb* réplicat

t24 - 1 49.36 8.46 24.81 11.62 -11.19 3.03 -0.69

t24 - 2 46.16 10.85 25.90 15.39 -14.39 5.42 0.40

t24 - 3 47.05 10.83 24.58 14.57 -13.51 5.39 -0.92

t24 - 4 41.78 7.37 20.26 19.59 -18.77 1.94 -5.24

t24 - 5 33.38 5.66 13.00 29.92 -27.18 0.23 -12.50

t24 - 6 36.37 6.03 13.41 27.05 -24.19 0.60 -12.09

t24 - 1 49.16 8.43 24.30 11.84 -11.39 3.00 -1.20

t24 - 2 46.30 10.80 25.82 15.24 -14.25 5.37 0.32

t24 - 3 46.93 10.86 24.81 14.69 -13.63 5.43 -0.69

t24 - 4 46.93 10.86 24.81 14.69 -13.63 5.43 -0.69

t24 - 5 41.76 7.35 20.31 19.59 -18.79 1.92 -5.19

t24 - 6 33.60 5.64 12.88 29.76 -26.95 0.21 -12.62

t24 - 1 49.26 8.38 24.02 11.77 -11.30 2.95 -1.47

t24 - 2 46.22 10.79 25.79 15.31 -14.34 5.36 0.29

t24 - 3 47.23 10.77 24.42 14.40 -13.33 5.34 -1.08

t24 - 4 42.14 7.32 19.99 19.32 -18.42 1.89 -5.51

t24 - 5 33.41 5.68 13.20 29.80 -27.15 0.25 -12.30

t24 - 6 36.22 6.04 13.40 27.18 -24.33 0.61 -12.10

I

II

III

Colorimétrie CIELab
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Couche t24 - 6 
 
• Texture 
 Aspect : grumeleux-granuleux à subpolyédrique 
 Cohésion : 1/3 
 Macro : 10 % 
 Méso : 40 % 
 Micro : 50 % 
• Structure 
 Limono-argileux 
• HCl 
 0/4 
• Éléments grossiers 
 Total : 6 % 
  2 – 20 mm : 75 % 
  20 – 50 mm : 25 % 
 Dureté : 1/2 
 Sphéricité : 0/2 
 Angulosité : 2.5/3 
• Racines 
 Abondance 
  0 – 2 mm : 2/5 
  2 – 5 mm : 3.5/5 
  > 5 mm : 2/5 
 Distribution 
  0 – 2 mm : irrégulière 
  2 – 5 mm : irrégulière 
  > 5 mm : irrégulière 
 Orientation 
  0 – 2 mm : horizontale 
  2 – 5 mm : horizontale 
  > 5 mm : horizontale 
• Porosité 
 Abondance : 2/4 
 Orientation : horizontale à oblique 
 Diamètre médian : 1.5 mm 
• Propriétés physiques 
 Adhésivité : 1/3 
 Compacité : 1/3 
 Plasticité : 1/3 
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Tronc : t26 
 

 
 

 
 
  

Coordonnées GPS 46°21.659' +/- 6 m

10°53.303'

Pente [°] 30

Exposition de la pente [°N] 320

Exposition du tronc [°N] 320

Espèce Picea abies

Raison de la chute coupe

Longueur totale [cm] 400

Diamètre [cm] 25-53

Classe de décomposition générale 3

Végétation herbacée à proximité

Hieracium murorum , Luzula nivea , 

Oxalis acetosella , Carex  sp., 

Festuca altissima , Veronica urticifolia

Recouvrement arborescent (%) 80-90
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t26 - 1 

t26 - 2 

t26 - 3 

t26 - 4 

t26 - 5 

t26 - 6 
t26 - 7 
t26 - 8 

t26 - 9 

t26 - 10 
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2      

t26 - 1 

t26 - 5 

t26 - 3 

t26 - 4 

t26 - 4 

t26 - 6 

t26 - 10 

t26 - 7 

t26 - 9 

t26 - 8 
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couche épaisseur [mm] pH H20 C H N Indice pyrophosphate

t26 - 1 10 3.54 49.066 5.872 0.000 0.044

t26 - 2 80 3.76 56.301 5.429 0.000 0.100

t26 - 3 106 3.43 57.937 5.724 0.000 0.115

t26 - 4 34 3.74 55.445 5.614 0.000 0.123

t26 - 5 11 4.08 48.386 5.975 0.302 0.033

t26 - 6 10 4.12 50.019 5.322 0.442 0.082

t26 - 7 21 4.42 46.229 5.406 1.283 0.083

t26 - 8 14 4.08 40.841 4.674 1.459 0.167

t26 - 9 73 3.94 33.386 3.158 1.367 0.188

t26 - 10 NA 4.24 3.917 0.969 0.168 0.033

couche L* a* b* ΔE* ΔL* Δa* Δb* réplicat

t26 - 1 51.74 7.88 22.34 9.68 -8.82 2.45 -3.16

t26 - 2 47.71 14.27 27.07 15.67 -12.84 8.84 1.57

t26 - 3 53.94 13.52 30.11 11.42 -6.61 8.09 4.61

t26 - 4 43.89 14.50 27.51 19.09 -16.67 9.07 2.01

t26 - 5 55.35 8.51 24.61 6.12 -5.21 3.08 -0.89

t26 - 6 36.41 8.79 20.09 24.97 -24.15 3.36 -5.41

t26 - 7 33.24 6.45 14.90 29.32 -27.31 1.01 -10.60

t26 - 8 29.31 5.12 13.02 33.65 -31.25 -0.31 -12.48

t26 - 9 26.90 4.77 11.19 36.58 -33.66 -0.66 -14.31

t26 - 10 50.36 7.42 19.56 11.96 -10.19 1.99 -5.94

t26 - 1 51.50 7.92 22.42 9.89 -9.06 2.49 -3.08

t26 - 2 47.82 14.21 26.79 15.52 -12.74 8.78 1.29

t26 - 3 53.90 13.53 30.17 11.48 -6.66 8.10 4.67

t26 - 4 44.00 14.37 27.24 18.90 -16.56 8.94 1.74

t26 - 5 55.45 8.43 24.62 5.99 -5.10 3.00 -0.88

t26 - 6 36.56 8.67 19.75 24.89 -23.99 3.24 -5.75

t26 - 7 33.05 6.49 15.07 29.44 -27.51 1.06 -10.43

t26 - 8 29.25 5.14 13.06 33.69 -31.31 -0.29 -12.44

t26 - 9 26.85 4.76 11.13 36.65 -33.71 -0.67 -14.37

t26 - 10 50.60 7.39 19.69 11.69 -9.95 1.96 -5.81

t26 - 1 51.48 7.95 22.67 9.84 -9.08 2.52 -2.83

t26 - 2 47.88 14.17 26.72 15.44 -12.67 8.74 1.22

t26 - 3 53.86 13.51 30.16 11.48 -6.70 8.08 4.66

t26 - 4 43.91 14.44 27.45 19.03 -16.65 9.01 1.95

t26 - 5 55.29 8.48 24.71 6.13 -5.26 3.04 -0.79

t26 - 6 36.59 8.71 19.71 24.87 -23.97 3.28 -5.79

t26 - 7 33.20 6.48 14.97 29.33 -27.35 1.05 -10.53

t26 - 8 29.42 5.06 12.90 33.59 -31.14 -0.37 -12.60

t26 - 9 26.88 4.78 11.16 36.61 -33.67 -0.65 -14.34

t26 - 10 50.73 7.35 19.61 11.62 -9.83 1.92 -5.89

I

II

III

Colorimétrie CIELab
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Couche t26 - 6 
 
• Texture 
 Aspect : grumeleux 
 Cohésion : 1/3 
 Macro : 10 % 
 Méso : 50 % 
 Micro : 40 % 
• Structure 
 Limono-sableux 
• Code Munsell (hue, value, chroma) 
 7.5YR 2.5/2 
• HCl 
 0/4 
• Éléments grossiers 
 Total : 5 % 
  2 – 20 mm : 30 % 
  20 – 50 mm : 40 % 
  50 – 200 mm : 30 % 
 Dureté : 1/2 
 Sphéricité : 0/2 
 Angulosité : 2.5/3 
• Racines 
 Abondance 
  0 – 2 mm : 4/5 
  2 – 5 mm : 2.5/5 
  > 5 mm : 2/5 
 Distribution 
  0 – 2 mm : régulière 
  2 – 5 mm : régulière 
  > 5 mm : irrégulière 
 Orientation 
  0 – 2 mm : oblique à verticale 
  2 – 5 mm : horizontale à oblique 
  > 5 mm : horizontale 
• Porosité 
 Abondance : 2/4 
 Orientation : horizontale à oblique 
 Diamètre médian : 1.5 mm 
• Propriétés physiques 
 Adhésivité : 0/3 
 Compacité : 1/3 
 Plasticité : 0.75/3 
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Tronc : t318 
 

 
 

 
 
  

Coordonnées GPS 46°21.663' +/- 14 m

10°53.314'

Pente [°] 28

Exposition de la pente [°N] 326

Exposition du tronc [°N] 320

Espèce Picea abies

Raison de la chute indéterminée

Longueur totale [cm] 252

Diamètre [cm] 6-14

Classe de décomposition générale 5

Végétation herbacée à proximité

Oxalis acetosella , Hieracium murorum , 

Veronica urticifolia , Luzula nivea , 

Solidago virgaurea  s.str.

Recouvrement arborescent (%) 70-80
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couche épaisseur [mm] pH H20 C H N Indice pyrophosphate

t318 - 1 5 4.56 48.904 6.067 0.807 0.019

t318 - 2 10 4.66 46.728 5.583 0.995 0.011

t318 - 3 30 3.51 46.961 6.012 0.000 0.023

t318 - 4 40 3.60 46.211 5.793 0.132 0.027

t318 - 5 15 4.42 11.613 1.737 0.531 0.117

couche L* a* b* ΔE* ΔL* Δa* Δb* réplicat

t318 - 1 33.00 7.85 17.39 28.82 -27.55 2.41 -8.11

t318 - 2 30.11 6.42 14.52 32.38 -30.44 0.99 -10.98

t318 - 3 57.48 10.40 28.23 6.45 -3.07 4.97 2.73

t318 - 4 55.55 11.47 31.33 9.78 -5.00 6.04 5.83

t318 - 5 32.46 5.73 13.38 30.60 -28.09 0.30 -12.12

t318 - 1 33.10 7.87 17.36 28.74 -27.45 2.44 -8.14

t318 - 2 30.39 6.48 14.54 32.11 -30.17 1.05 -10.96

t318 - 3 57.59 10.28 27.87 6.16 -2.97 4.85 2.37

t318 - 4 55.65 11.42 31.07 9.54 -4.91 5.99 5.58

t318 - 5 32.50 5.73 13.40 30.56 -28.06 0.30 -12.10

t318 - 1 33.12 7.92 17.48 28.70 -27.44 2.49 -8.02

t318 - 2 29.45 6.76 15.66 32.65 -31.11 1.33 -9.84

t318 - 3 57.73 10.25 27.99 6.11 -2.83 4.82 2.49

t318 - 4 56.06 11.31 30.55 8.96 -4.49 5.88 5.06

t318 - 5 33.11 5.60 12.89 30.20 -27.44 0.17 -12.61

I

II

III

Colorimétrie CIELab
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Couche t318 - 5 
 
• Texture 
 Aspect : micro-grumeleux 
 Cohésion : 0.5/3 
 Macro : 2.5 % 
 Méso : 47.5 % 
 Micro : 50 % 
• Structure 
 Limono-sableux 
• Code Munsell (hue, value, chroma) 
 7.5YR 3/4 
• HCl 
 0/4 
• Éléments grossiers 
 Total : 4 % 
  2 – 20 mm : 62.5 % 
  20 – 50 mm : 37.5 % 
 Dureté : 1/2 
 Sphéricité : 0/2 
 Angulosité : 2.5/3 
• Porosité 
 Abondance : 1.5/4 
 Orientation : horizontale à oblique 
 Diamètre médian : 1.5 mm 
• Propriétés physiques 
 Adhésivité : 0.5/3 
 Compacité : 1/3 
 Plasticité : 1/3 
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Tronc : t319 
 

 
 

 
 
  

Coordonnées GPS 46°21.651' +/- 5 m

10°53.365

Pente [°] 34

Exposition de la pente [°N] 10.5

Exposition du tronc [°N] 10.5

Espèce Picea abies

Raison de la chute coupe

Longueur totale [cm] 221

Diamètre [cm] 21

Classe de décomposition générale 4

Végétation herbacée à proximité Abies alba

Recouvrement arborescent (%) 70-80

(75 % Abies alba , 25 % Larix decidua )
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couche épaisseur [mm] pH H20 C H N Indice pyrophosphate

t319 - 1 5 3.58 48.828 5.839 0.000 0.039

t319 - 2 41 3.97 53.153 5.691 0.000 0.064

t319 - 3 68 4.21 55.114 5.850 0.000 0.094

t319 - 4 73.5 4.13 51.747 5.628 0.000 0.082

t319 - 5 30 4.31 33.853 3.881 0.480 0.111

t319 - 6 53 4.86 11.709 1.829 0.430 0.074

couche L* a* b* ΔE* ΔL* Δa* Δb* réplicat

t319 - 1 51.15 9.60 25.67 10.29 -9.41 4.17 0.17

t319 - 2 47.71 13.90 28.89 15.75 -12.84 8.47 3.39

t319 - 3 40.29 15.24 29.91 22.94 -20.26 9.81 4.41

t319 - 4 45.28 12.72 26.84 16.98 -15.28 7.29 1.34

t319 - 5 38.18 7.98 19.13 23.41 -22.38 2.55 -6.37

t319 - 6 43.14 4.90 14.09 20.83 -17.42 -0.53 -11.41

t319 - 1 51.70 9.44 25.22 9.73 -8.86 4.01 -0.28

t319 - 2 47.73 13.86 28.80 15.70 -12.83 8.43 3.30

t319 - 3 40.59 15.16 29.59 22.58 -19.96 9.73 4.09

t319 - 4 44.95 12.85 27.12 17.36 -15.61 7.42 1.62

t319 - 5 38.02 8.00 19.23 23.53 -22.53 2.57 -6.27

t319 - 6 42.79 4.97 14.54 20.88 -17.77 -0.46 -10.96

t319 - 1 51.62 9.46 25.38 9.80 -8.93 4.03 -0.12

t319 - 2 47.40 13.95 29.10 16.08 -13.15 8.52 3.60

t319 - 3 40.48 15.18 29.92 22.75 -20.07 9.75 4.42

t319 - 4 44.85 12.91 27.46 17.51 -15.71 7.48 1.96

t319 - 5 37.65 8.14 19.59 23.81 -22.90 2.71 -5.91

t319 - 6 44.28 4.73 13.45 20.27 -16.28 -0.70 -12.05

III

Colorimétrie CIELab
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Couche t319 - 6 
 
• Texture 
 Aspect : grumeleux à subpolyédrique 
 Cohésion : 1/3 
 Macro : 10 % 
 Méso : 40 % 
 Micro : 50 % 
• Structure 
 Limono-sableux 
• Code Munsell (hue, value, chroma) 
 7.5YR 5.5/4 
• HCl 
 0/4 
• Éléments grossiers 
 Total : 15.5 % 
  2 – 20 mm : 55 % 
  20 – 50 mm : 16 % 
  50 – 200 mm : 29 % 
 Dureté : 1/2 
 Sphéricité : 0/2 
 Angulosité : 2.5/3 
• Racines 
 Abondance 
  0 – 2 mm : 2/5 
  2 – 5 mm : 1/5 
  > 5 mm : 1/5 
 Distribution 
  0 – 2 mm : régulière 
  2 – 5 mm : régulière 
  > 5 mm : irrégulière 
 Orientation 
  0 – 2 mm : oblique à verticale 
  2 – 5 mm : horizontale à oblique 
  > 5 mm : horizontale 
• Porosité 
 Abondance : 2/4 
 Orientation : horizontale à oblique 
 Diamètre médian : 1.5 mm 
• Propriétés physiques 
 Adhésivité : 0/3 
 Compacité : 1/3 
 Plasticité : 0/3 
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Tronc : t320 
 

 
 

  

Coordonnées GPS 46°21.652 +/- 5 m

10°53.341

Pente [°] 29

Exposition de la pente [°N] 335

Exposition du tronc [°N] 335

Espèce Picea abies

Raison de la chute coupe

Longueur totale [cm] 68

Diamètre [cm] 10

Classe de décomposition générale 4

Végétation herbacée à proximité

Oxalis acetosella , Hieracium murorum , 

Festuca altissima , Luzula nivea , 

Veronica urticifolia , Abies alba , 

Mycelis muralis

Recouvrement arborescent (%) 80-90
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couche épaisseur [mm] pH H20 C H N Indice pyrophosphate

t320 - 1 15 3.81 47.980 6.098 0.266 0.028

t320 - 2 50 3.93 55.460 5.613 0.000 0.108

t320 - 3 23 4.39 43.776 4.978 0.968 0.085

t320 - 4 19 4.58 23.250 2.884 0.746 0.121

t320 - 5 7 4.88 16.707 2.286 0.616 0.094

t320 - 6 NA 4.89 10.967 1.731 0.516 0.100

couche L* a* b* ΔE* ΔL* Δa* Δb* réplicat

t320 - 1 50.55 9.29 25.77 10.73 -10.00 3.86 0.27

t320 - 2 43.77 13.70 27.09 18.78 -16.79 8.27 1.59

t320 - 3 42.22 4.47 10.36 23.80 -18.34 -0.96 -15.14

t320 - 4 30.26 4.99 12.06 33.14 -30.29 -0.44 -13.44

t320 - 5 28.85 5.04 11.20 34.78 -31.70 -0.39 -14.29

t320 - 6 35.15 5.31 12.99 28.32 -25.40 -0.12 -12.51

t320 - 1 50.48 9.26 25.74 10.78 -10.08 3.83 0.24

t320 - 2 43.76 13.68 26.94 18.77 -16.80 8.25 1.44

t320 - 3 42.35 4.45 10.22 23.79 -18.21 -0.98 -15.28

t320 - 4 30.39 4.95 11.88 33.10 -30.17 -0.48 -13.62

t320 - 5 28.94 4.99 11.01 34.78 -31.61 -0.44 -14.49

t320 - 6 35.36 5.28 12.85 28.20 -25.20 -0.15 -12.65

t320 - 1 50.59 9.24 25.69 10.67 -9.96 3.81 0.20

t320 - 2 43.93 13.58 26.80 18.56 -16.63 8.15 1.30

t320 - 3 42.16 4.48 10.34 23.86 -18.40 -0.95 -15.16

t320 - 4 30.11 5.03 12.20 33.23 -30.44 -0.40 -13.30

t320 - 5 28.71 5.05 11.30 34.88 -31.85 -0.38 -14.20

t320 - 6 35.58 5.25 12.82 28.01 -24.98 -0.18 -12.68

Colorimétrie CIELab

I

II

III
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Couche t320 - 6 
 
• Texture 
 Aspect : grumeleux fin 
 Cohésion : 1/3 
 Macro : 0 % 
 Méso : 50 % 
 Micro : 50 % 
• Structure 
 Limono-sableux 
• Code Munsell (hue, value, chroma) 
 7.5YR 3/2 
• HCl 
 0/4 
• Éléments grossiers 
 Total : 40.5 % 
  2 – 20 mm : 18.5 % 
  20 – 50 mm : 18.5 % 
  50 – 200 mm : 63 % 
 Dureté : 1/2 
 Sphéricité : 0/2 
 Angulosité : 2.5/3 
• Racines 
 Abondance 
  0 – 2 mm : 2/5 
  2 – 5 mm : 1/5 
  > 5 mm : 0/5 
 Distribution 
  0 – 2 mm : régulière 
  2 – 5 mm : irrégulière 
 Orientation 
  0 – 2 mm : horizontal à oblique 
  2 – 5 mm : horizontale à oblique 
• Porosité 
 Abondance : 2/4 
 Orientation : horizontale à oblique 
 Diamètre médian : ≤ 1 mm 
• Propriétés physiques 
 Adhésivité : 0/3 
 Compacité : 1/3 
 Plasticité : 0/3 
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Tronc : t358 
 

 
 

 
 
  

Espèce Picea abies

Raison de la chute naturelle

Longueur totale [cm] 535 cm

Diamètre [cm] 14-17

Classe de décomposition générale 4

Végétation herbacée à proximité Picea abies , Abies alba

Recouvrement arborescent (%) 62.5

(90 % Abies alba , 10 % Picea abies )
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couche épaisseur [mm] pH H20 C H N Indice pyrophosphate

t358 - 1 20 4.06 NA NA NA 0.051

t358 - 2 25 4.05 NA NA NA 0.076

t358 - 3 45 3.97 NA NA NA 0.044

t358 - 4 45 3.65 NA NA NA 0.045

t358 - 5 40 3.83 NA NA NA 0.049

t358 - 6 30 4.96 NA NA NA 0.076

t358 - 7 40 5.22 NA NA NA 0.080

t358 - 8 NA 4.75 NA NA NA 0.081

couche L* a* b* ΔE* ΔL* Δa* Δb* réplicat

t358 - 1 42.24 7.71 20.71 19.06 -18.31 2.28 -4.78

t358 - 2 41.72 11.86 25.25 -19.90 -18.84 6.43 -0.25

t358 -3 47.61 12.52 27.14 14.85 -12.95 7.09 1.64

t358 - 4 48.84 12.54 28.81 14.11 -11.73 7.11 3.31

t358 - 5 48.93 12.23 28.38 13.77 -11.63 6.80 2.88

t358 - 6 37.14 6.41 15.57 25.46 -23.42 0.98 -9.93

t358 - 7 36.95 5.08 13.03 26.70 -23.61 -0.36 -12.47

t358 - 8 55.21 8.01 22.74 6.55 -5.35 2.58 -2.76

t358 - 1 42.34 7.64 20.52 19.02 -18.22 2.21 -4.97

t358 - 2 41.64 11.91 25.39 19.99 -18.91 6.48 -0.11

t358 -3 47.65 12.35 26.65 14.69 -12.90 6.92 1.15

t358 - 4 48.90 12.49 28.70 14.00 -11.66 7.06 3.20

t358 - 5 48.86 12.25 28.37 13.84 -11.70 6.82 2.87

t358 - 6 37.11 6.38 15.52 25.50 -23.45 0.95 -9.98

t358 - 7 36.81 5.10 13.11 26.78 -23.74 -0.33 -12.39

t358 - 8 55.35 8.01 22.80 6.40 -5.21 2.58 -2.70

t358 - 1 42.39 7.64 20.46 18.98 -18.17 2.21 -5.04

t358 - 2 41.69 11.87 25.38 19.93 -18.86 6.44 -0.12

t358 -3 47.41 12.40 26.95 14.94 -13.14 6.97 1.45

t358 - 4 48.77 12.46 28.68 14.09 -11.79 7.02 3.18

t358 - 5 48.80 12.24 28.45 13.90 -11.76 6.81 2.95

t358 - 6 37.39 6.28 15.26 25.35 -23.17 0.85 -10.24

t358 - 7 36.83 5.07 13.11 26.77 -23.77 -0.36 -12.39

t358 - 8 55.36 8.00 22.79 6.39 -5.19 2.56 -2.71

I

II

III

Colorimétrie CIELab
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Couche t358- 7 
 
• Texture 
 Aspect : grumeleux à subpolyédrique 
 Cohésion : 1/3 
 Macro : 10 % 
 Méso : 70 % 
 Micro : 20 % 
• Structure 
 Limoneux avec sables 
• HCl 
 0/4 
• Éléments grossiers 
 Total : 10 % 
  2 – 20 mm : 20 % 
  20 – 50 mm : 10 % 
  50 – 200 mm : 30 % 
  > 200 mm : 40 % 
 Dureté : 0.5/2 
 Sphéricité : 0.5/2 
 Angulosité : 0.5/3 
• Racines 
 Abondance 
  0 – 2 mm : 4/5 
  2 – 5 mm : 2/5 
  > 5 mm : 1/5 
 Distribution 
  0 – 2 mm : régulière 
  2 – 5 mm : irrégulière 
  > 5 mm : irrégulière 
 Orientation 
  0 – 2 mm : horizontale à oblique 
  2 – 5 mm : horizontale à oblique 
  > 5 mm : horizontale 
• Porosité 
 Abondance : 3/4 
 Orientation : horizontale à oblique 
 Diamètre médian : 1.5 mm 
• Propriétés physiques 
 Adhésivité : 0/3 
 Compacité : 1/3 
 Plasticité : 0/3 
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Tronc : t555 
 

 
 

  

Coordonnées GPS 46°21.645’ +/- 7 m

10°53.344’

Pente [°] 37.5

Exposition de la pente [°N] 358

Exposition du tronc [°N] 20

Espèce Picea abies

Raison de la chute coupe

Longueur totale [cm] 380

Diamètre [cm] 18-23

Classe de décomposition générale 4

Végétation herbacée à proximité Abies albs , Larix decidua

Recouvrement arborescent (%) 47.5

(47.5 % Picea abies , 47.5 % Abies alba , 

5 % Larix decidua )
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couche épaisseur [mm] pH H20 C H N Indice pyrophosphate

t555 - 1 20 4.15 50.38 NA 0.50 0.047

t555 - 2 20 4.04 53.19 NA 0.25 0.054

t555 - 3 105 4.25 49.14 NA 0.07 0.012

t555 - 4 45 4.04 50.74 NA 0.40 0.046

t555 - 5 40 4.32 47.62 NA 0.74 0.101

t555 - 6 20 5.02 44.71 NA 1.46 0.122

t555 - 7 75 4.93 33.96 NA 1.45 0.175

t555 - 8 75 4.50 5.37 NA 0.24 0.153

t555 -9 NA 4.72 1.90 NA 0.10 0.024

couche L* a* b* ΔE* ΔL* Δa* Δb* réplicat

t555 - 1 46.29 7.78 21.92 14.90 -14.27 2.35 -3.38

t555 - 2 43.97 10.96 25.20 17.48 -16.59 5.53 -0.30

t555 - 3 69.83 3.61 19.90 10.98 9.27 -1.82 -5.60

t555 - 4 45.52 7.66 22.23 15.54 -15.03 2.22 -3.27

t555 - 5 33.57 8.87 17.89 28.25 -26.99 3.44 -7.61

t555 - 6 31.26 6.54 15.74 30.90 -29.30 1.11 -9.76

t555 - 7 30.21 5.46 13.10 32.78 -30.35 0.03 -12.40

t555 - 8 50.63 7.98 21.92 10.86 -9.93 2.55 -3.58

t555 - 9 55.50 9.38 27.05 6.60 -5.05 3.95 -1.55

t555 - 1 46.24 7.78 21.93 14.94 -14.32 2.35 -3.57

t555 - 2 44.24 10.89 24.92 17.22 -16.32 5.46 -0.58

t555 - 3 69.88 3.59 19.86 11.05 9.32 -1.84 -5.64

t555 - 4 45.56 7.66 22.22 15.51 -14.99 2.23 -3.28

t555 - 5 33.53 8.86 17.87 28.29 -27.03 3.43 -7.63

t555 - 6 31.35 6.50 15.69 30.83 -29.21 1.07 -9.81

t555 - 7 30.11 5.50 13.21 32.83 -30.45 0.07 -12.29

t555 - 8 50.72 7.95 21.83 10.80 -9.83 2.52 -3.67

t555 - 9 55.63 9.36 27.00 6.48 -4.93 3.93 1.50

t555 - 1 46.20 7.77 21.98 14.96 -14.35 2.33 -3.52

t555 - 2 43.87 10.93 25.10 17.57 -16.68 5.50 -0.40

t555 - 3 69.95 3.55 19.70 11.20 9.40 -1.88 -5.80

t555 - 4 45.53 7.65 22.17 15.55 -15.02 2.22 -3.33

t555 - 5 33.64 8.84 17.77 28.21 -26.92 3.41 -7.73

t555 - 6 31.32 6.51 15.71 30.85 -29.23 1.07 -9.79

t555 - 7 30.01 5.53 13.38 32.86 -30.55 0.10 -12.12

t555 - 8 50.67 7.95 21.84 10.83 -9.88 2.52 -3.66

t555 - 9 55.69 9.34 26.97 6.41 -4.87 3.91 1.47

III

Colorimétrie CIELab
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Couche t555-8 
 
• Texture 
 Aspect : micro-grumeleux à subpolyédrique 
 Cohésion : 0/3 
 Macro : 20 % 
 Méso : 50 % 
 Micro : 30 % 
• Structure 
 Limoneux avec des sables 
• HCl 
 0/4 
• Éléments grossiers 
 Total : 7.5 % 
  2 – 20 mm : 80 % 
  20 – 50 mm : 15 % 
  50 – 200 mm : 5 % 
  > 200 mm : quelques-uns présents 
 Dureté : 0.5/2 
 Sphéricité : 0/2 
 Angulosité : 0.5/3 
 Altération : 1/3 
• Racines 
 Abondance 
  0 – 2 mm : 3/5 
  2 – 5 mm : 2/5 
  > 5 mm : 2/5 
 Distribution 
  0 – 2 mm : régulière 
  2 – 5 mm : régulière 
  > 5 mm : régulière 
 Orientation 
  0 – 2 mm : horizontale à oblique 
  2 – 5 mm : horizontale à oblique 
  > 5 mm : horizontale à oblique 
• Porosité 
 Abondance : 2/4 
 Orientation : horizontale à oblique 
• Propriétés physiques 
 Adhésivité : 0/3 
 Compacité : 0/3 
 Plasticité : 0/3 
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SUMMARY 

This chapter aims at providing useful tools for humus forms identification at the field scale. Practical 

aspects are addressed from toolkits to field sheets and dichotomous keys. Impediments at the field scale 

are highlighted considering among others the heterogeneity of the study plot, seasonality as well as the 

pH threshold. Moreover, a section is dedicated to the differentiation between PARAHUMUS and 

TERROFORMS; several ecosystems are taken as examples such as floodplains, alpine grasslands and 

peatlands. The case of ecotones is also discussed by the way of research gradients taking into account 

slope, exposure and hydromorphy. In order to improve the current keys, proposals are made regarding 

new prefixes for PARAFORMS, ANTHROPOFORMS, HYDROFORMS and HISTOFORMS. 

 

RÉSUMÉ 

Ce chapitre a pour objectif de fournir des outils utiles à l’identification des formes d’humus sur le terrain. 

Les aspects pratiques sont abordés depuis des boîtes à outils jusqu’à des fiches de descriptions et des clés 

de détermination. Les problèmes rencontrés sur le terrain sont également évoqués tels que 

l’hétérogénéité spatiale, la saisonnalité ou encore le pH. De plus, une section est dédiée à la différenciation 

entre les PARAHUMUS et les TERROFORMES ; plusieurs écosystèmes sont pris en exemple tels que les 

zones alluviales, les pelouses alpines ou encore les tourbières. Le cas des écotones est aussi discuté par 

le biais de gradients prenant en compte la pente, l’exposition et l’hydromorphy. Afin d’améliorer les 

clés d’identification actuelles, des propositions sont faites notamment sur de nouveaux préfixes pour les 

PARAFORMES, ANTHROPOFORMES, HYROFORMES et HISTOFORMES. 

mailto:%2Aclaire.lebayon@unine.ch
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1. A USEFUL TOOL AT THE FIELD SCALE 

Humus forms are indicators of ecosystem functioning. Therefore, a fundamental first approach when 

aiming at describing humus forms is to take into account the ecosystem context and the ecological 

conditions of the sampling stations. The humus forms are at the core of the energy flows and the nutrient 

storage and fluxes, especially regarding C and N due to organic matter recycling. Being at the close 

interface between vegetation and mineral soil layers, the humipedon then offers its own spatio-temporal 

scale functions. As a consequence, a morpho-functional classification of humus forms implies being able 

to understand not only how litterfall decomposes, how bedrock alters and how pedogenesis processes 

occur, but to integrate both the humipedon and the overall ecosystem functioning at a small and wide 

spatio- temporal scales, respectively. 
 

In concrete terms in the field, the choice of study plots and the level of precision largely both depend 

on the research question that has been raised (see practical aspects below). Moreover, identifying 

humipedon boundaries for an inexperienced person may be a challenge, humus forms being at the close 

interface of soil and vegetation. A minimum is indeed required about the knowledge of basics in pedology 

and the recognition of soil horizons, most of them having the same names in both classifications. Then, the 

nature and successive hierarchical position of soil layers in the humipedon allow giving a name at the 

humus form as for soils by the way of an identification key (see Part Two of the present book). Using 

dichotomous keys of humus forms is hence essential to have a quick and efficient overview of the humus 

forms observed at the field scale. Easy to use, the sequence and structure of identification steps help 

to identify humus forms using several basic criterions that are i) usable directly in the field and ii) 

accessible to a broad audience. 

 

2. PRACTICAL ASPECTS 

Depending on the goal of the research and the main question raised, several approaches may be 

conducted to study humus forms: preferential or stratified sampling (random or systematic using 

transects) are the most common. Whatever the sampling method chosen, the general procedure is quite 

the same at the humipedon level. Statistical analyses will also depend on what you aim to compare 

for instance in terms of humus forms groups (cladistic analyses), or relationships with environmental 

variables (multivariate analyses). 

 

2.1 MATERIAL SET 

• A shovel allows digging a cubic pit in the soil of at least 30 cm width x 30 cm length x variable 
depth, depending on the context. A bread knife is particularly relevant for HISTOFORMS AND 
PARAFORMS, especially RHIZOFORMS, while a saw is essential for LIGNOFORMS (see Part Four of the 
present book). 

• A linear meter to measure the thickness of soil horizons and to put the humipedon to scale when 

taking a photo. 

• Two sieves of 4 mm and 1 mm mesh respectively help to focus thoroughly on soil aggregates in 

the organo-mineral layer(s), and thus to discriminate maA (> 4 mm), meA (< 4 mm and > 1 mm) and 

miA (< 1 mm). 

• A Munsell soil color chart to evaluate and classify the color of soil samples 



PART SEVEN: SPECIAL REPORTS - IN-DEPTH SPECIFIC STUDIES 

Scientific advances about humus and soil practical procedures for a sustainable exploitation of the soil 

Annexes B.1 
   

223 

 

• A dropper containing HCl 6N allows detecting the presence of carbonates. 

• Portable pH-meter probe, or at least pH-meter Hellige, may be useful to measure water pH. 

• The von Post scale of humification is required to distinguish between HF, HM and HS layers. 

• Sampling material (bags, tubes, alcohol…etc.), notebook, camera, GPS, etc., are useful. 

 
2.2 PROCEDURE 

• Site conditions are observed and written down as precisely as possible (date, elevation, weather, 
exposure, slope, GPS coordinates, small drawing of the situation, vegetation type, soil type, etc.). 

• A hole is dug and, if possible, the humipedon sample is carefully extracted and deposited onto the 
soil surface (or on a canvas sheet, in plastic gutters or plates, etc.) nearby the hole. Caution must be 
taken not to stamp around the hole, especially above the side that will be studied, in order to 
preserve the soil layers entirety (thickness, composition, etc.). 

• Before any manipulation, a photo is taken to scale with a tape measure. Then, each layer is 

rigorously identified and assigned to a diagnostic horizon using the appropriate tools and the most 

relevant dichotomous key (PARAHUMUS; TERROFORMS, HYDROFORMS; EPIHISTOFORMS, 

HISTOFORMS). 

• A field descriptive form is commonly used to have a clear and accurate tool for description in the 
field. This form summarizes the criterions in a very simple way and allows a quick overview of the 
different humus forms identified over field campaign. An example is provided in Figure 13 
(Tatti, 2016, pers. com). 

• If samples are collected for further soil analyses, man should take them from the bottom to the top of 
the humipedon sample to prevent any contamination in-between layers. For the small volume 
method (Ponge, 1984), a special procedure is recommended. 

• The hole should then be re-filled in order to avoid any injured person and/or animal as well as 

to preserve nature. As possible, the original soil layers organization should be respected. 

 

3. IMPEDIMENTS AT THE FIELD SCALE 

If the previous procedure seems to be more or less easy to understand and use, several problems may 

occur in the field. Focusing on specific cases encountered in the field, several highlights may be also 

pointed out as problematic situations. The list below, although not exhaustive, summarizes several years 

of research and teaching activities performed by a team of students and teachers. 

 

3.1 HETEROGENEITY VERSUS HOMOGENEITY OF THE STATION 

Studying humus forms requires tackling the problem of spatial scales. At the ecosystem level (i.e. forests, 

grasslands, floodplains, etc.), the question may be to identify where the study will take place, which areas 

will be selected (Figures 1 and 2). Of course, this choice will strongly be related to the questions and 

hypotheses raised, however plant communities, soil types and even transitional areas such as ecotones 

and biological corridors may be relevant aspects to consider. Moreover, when the sampling area is finally 

selected, the small-scale heterogeneity may also lead to new questions. In this  case, local micro- 
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topography influences floristic variations and ecological succession, as well as soil characteristics and 

pedogenetic processes directly linked to ecosystem engineers (earthworms, ants, termites, etc.) 

bioturbation activities. As a consequence, regarding the heterogeneity encountered at the field scale, all 

is usually done to avoid any special case. This is true in all ecological studies but very especially for 

humus forms and most of the time, wood trunks, cavities or humps, thick layers of mosses, etc. are left 

out. 
 

 
Figure 1. Variation of the microtopography highlighting the difficulty to select the sampling area 

for humus forms (Anniviers, VS; CH). © Magalì Matteodo. 
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Figures 2A, B, C and D: local micro-topography variations in floodplains and consequences on 

humus forms (Gasterntal, BE; CH). A) Sand deposits (20 to 30 cm) after a flood event. B) Local 

deposits of gravels, sand, silt and organic matter. C) and D) soil profiles strongly linked to 

sediment accretion and organic matter supply. © Alessandro Staehli, Claire Le Bayon. 

 

3.2 SEASONALITY 

Temporal variations over the year play also a crucial part in taxonomic classification of humus forms. 

Topsoil organic layers are made of remnants of plants and decomposing litter (leaves, roots, branches, 

etc.) that strongly depend on seasonality. In forests, the temporal dynamics of litter inputs play an 

important role in humipedon functioning because they determine the temporal variation in the supply 

of organic matter to the system. Litterfall quantity, degradation stage and timing are thus essential in 

the humus forms identification and classification. Indeed, in a willow forest with high leaf palatability 

and strong biological activities, organic matter is rapidly decomposed and mixed with soil mineral 

matrix leading to the disappearance of surface litter in some weeks. As a consequence, a humus form 

in such context may be named MESOMULL just after a litterfall event but EUMULL several weeks later 

following bioturbation activities. Moreover, microbiological and faunal activities are also season-

dependant mainly due to climate conditions, altitude, and biological clock of soil organisms as inactive 

periods or dormancy 

A) B) 

C) D) 
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needs, etc. Their impact on organic matter decomposition and integration into the soil matrix strongly 

depends on pedoclimatic conditions (Figure 4). 
 

  
Figures 4A and B. Humus forms variations in an alder alluvial forest (Gasterntal, BE; CH). A) 

MESOMULL with a meA layer, B) MESOMULL with a maA layer. © Claire Le Bayon. 

 

3.3 THE PH THRESHOLD 

Regarding the taxonomic keys for TERROFORMS and HYDROFORMS, the water pH value is one of the most 

important criteria to progress over the identification steps. Field experience, especially studying alkaline 

soils containing high amounts of carbonates, reveals that pH measured directly in the field may sometimes 

not be a relevant parameter. In such context, water pH values are indeed often close to 5, freezing 

therefore the observer to go far deeper into the keys. In any case, a usual recommendation is to try the 

two ways offered by the key (pH ≥ 5 or pH < 5 in most cases) and to choose the most appropriate one 

in the current ecosystem context. Further investigations at the laboratory, using suitable and accurate 

probes, may be useful to measure more precisely the pH value. 

3.4. PARAHUMUS VERSUS TERROFORMS 

In some cases, the distinction between PARAHUMUS and TERROFORMS is not so easy to the naked eye. 

Identifying the presence of an A functional layer is sometimes not so obvious and ambiguous situations 

are often encountered. 
 

3.4.1 THE CASE OF ALLUVIAL ECOSYSTEMS 

In floodplains, the predominance of sediment deposits varying form coarse sands to fine silts widely 

influence soil pedogenesis and particularly organic matter incorporation. Young and slightly evolved soils 

are commonly observed in alluvial context due to river dynamics and especially to flood events when 

sediment deposition and/or erosion occur. Most Fluvisols in the direct vicinity of the river show 

PARAHUMUS in the epipedon. However, moving away from the river bed, at the very beginning of organic 

A) 

B) 
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matter incorporation to mineral matrix, mainly due to ecosystem engineering, a “young” organo-mineral 

soil layer may appear: the Js layer, with few amounts of organic matter but still organo-mineral aggregates 

created by plants roots and earthworms (mainly pioneer species such as Lumbricus rubellus). Despite the 

fact that this topsoil layer is faintly developed and evolved, organic-mineral  aggregates reflect 

bioturbation activities by earthworms and enmeshing trough plant roots and fungal hyphae action (Figure 

3). In this case, micro-, meso- and even macroaggregates are described and Js layer is then considered as 

a functional organo-mineral layer. As a consequence, the horizons sequence observed in the field leads 

to a humus form belonging to the TERROFORMS: [nOL]/Js or nOL/Js or in some cases nOL/[vOL]/Js. 

Thus, at the humus form scale, the functional horizon is the Js layer which contains less stable aggregates 

than an A, but functions as a “young” A layer. The possible substitution of A layers by Js layers in alluvial 

ecosystems highlights the necessity to enlarge the current taxonomic keys of humus forms, in order 

to take care of special cases working as intermediate stages between PARAHUMUS and TERROFORMS. 

 
 
 

                                                                                                       
Figures 3A1, A2 and B. Soil biota activities are very strong in alluvial soils (Gasterntal and Sensee 

rivers, BE; CH). A1) and A2) at the beginning of soil aggregates formation, B) an earthworm 

burrow with linings covered by organic matter. © Claire Le Bayon. 

 
 

Moreover, floodplain soils are usually characterized by stratification due to flood events and it is common 

to observe along the soil profile the presence of deep A layers. These buried A soil layers reflect previous 

stages of the Fluvisols with pedogenetic processes that may have been stopped by a flood event, i.e. the 

B) 

A2) 

A1) 
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deposition of new sediments. The question of the involvement and participation of these old-buried A 

to the global functioning of the soil may be raised: how these buried A layers, deep down (several ten 

cm or so) in the soil may be used as refuge for plant roots or endogeic earthworm when coarse sands 

deposits occur onto the soil surface? May they interfere with the current pedogenesis, serving as 

stimuli that enhance biological processes, especially as cores for soil macroaggregates formation? 

How taking into account these A layers in the humipedon identification? May paleo-humus forms 

exist as observed for paleosols? These questions are still unresolved and may improve the humus 

forms approach in alluvial ecosystems. 

 
3.4.2 THE CASE OF ALPINE ECOSYSTEMS 

Understanding humipedon functioning in alpine ecosystem is relatively new. Recent research projects try 

to focus on this tricky subject (Matteodo M., Tatti D., pers. com.). In alpine environment, litter deposits and 

OF layers are often discontinuous and limited to tussocks. This is particularly true regarding species from 

genera Carex (i.e. C. sempervirens) and Festuca (i.e. F. ovina aggr. and F. rubra aggr.) whose litter usually 

remains attached to the stem basis during many years and thus may form a very thick layer (Figure 5). Old 

leaves have to be considered as vOL even if they are not independent from the original plant. At the basis 

of the tuft, leaves are separated from the stem and start to be fragmented by soil macro- and micro- fauna 

thus progressively being incorporated to fine soil material (< 2 mm): this layer is then called OF. A part 

from the tussock, or between two tussocks, litter can be very sparse or even absent, highlighting the wide 

heterogeneity of organic matter supply at a small scale. 
 

Moreover, the spatial distribution of tussocks does not only influence the presence and thickness of vOL 

and OF horizons, but also the whole humus form system. As regularly observed at the field scale, a kind 

of "rhizo" system occurs below the tussock, while a "terro" system exists otherwise. Root density is 

indeed usually very high in alpine environment and especially in the direct vicinity of grasses and sedges 

(Figure 6). In alpine grasslands, it’s therefore probable to find rhizo-systems and terro-systems side 

by side forming a mosaic of humus forms or, at least, a rhizic layer nested in a terro-system when the 

volume of roots does not exceed 50% in the whole humipedon. In this context, plant roots are commonly 

considered as ecosystem engineers as they influence the soil structure and aggregates formation and 

stability. Nevertheless, different soil structures are associated with rhizic horizons in subalpine and 

alpine soils. Both micro- and meso-aggregates are often observed usually being texture-related. As a 

consequence, sandy layers in acidic soils are mainly composed of soil micro-aggregates while silty 

and loamy layers include most of the time meso-aggregates. Macro-aggregates are very rare at these 

elevations, but sometimes sub-polyedric aggregates are found around roots, especially in the presence 

of alternating periods of freeze-thaw and dry-wet conditions. 

 
The size of soil aggregates in alpine soils is therefore highly variable and, contrary to expectations, meso- 

aggregates are found at both subalpine and alpine levels (between 1800 and 2500 m in the Alps; Matteodo 

M., unpublished data). Moreover, as directly observed in the field, A layers with micro-aggregates are 

often associated with very thin or discontinuous OF layers, but without any OH layer (Matteodo M., 

unpublished data). Consequently, identification of such humus forms appears very tricky using current 

taxonomic keys because this new result completely disagrees with the general view of alpine soils being 

mostly characterized by litter accumulation and humification processes resulting in MODER and MOR 
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humus forms. In such context, further researches are needed in order to determine if the layers sequence 

vOL/OF/miA indicates a MULL form (because of no OH layer) or a MODER form (because of the A layer 

structure). Focusing on organo-mineral layers, where cold and wet climate conditions occur at high 

altitude, organic matter tends to accumulate leading to the formation of humiferous A (Ah, Aho according 

to Baize & Girard, 2009). One of the most problems encountered is then to discriminate OH from A layers 

directly in the field; further soil analyses are then usually required regarding total organic carbon. 
 

 

Figure 5. Turf of Carex sempervirens in a subalpine calcareous grassland. (Vallon des Morteys, FR ; 

CH). , 1710 m a.s.l. © Magalì Matteodo. 
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Figures 6A and B. Rhizo-system in two subalpine calcareous grasslands (Vallon des Morteys, FR; 

CH). © Magalì Matteodo. 

 
Another distinctive feature of alpine humus forms is the presence of bryoic horizons (OM) that lie on 

A layers. Bryoic-systems are often juxtaposed to rhizo-systems (Figure 7) and the whole offers a 

mosaic relative to microtopography and tussocks distribution (see above). While mosses are known to 

be involved in temperature and humidity regulation, their functional role as ecosystem engineers in 

the humipedon genesis is still poorly understood in alpine ecosystems. So, further investigations are 

essential to better document their implication in humus forms ecology and functioning. 

 

 

         
Figures 7A and B. Rhizo-system (A) and bryoic-system (B), few centimeters apart between many 

small alpine streams. (Anniviers, VS ; CH). © Magalì Matteodo. 

A) B) 

A) B) 
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3.4.3 THE CASE OF LAKE MARGINS, WETLANDS AND MARSHES 

In ecosystems influenced by hydrology, water saturation is the key factor influencing soil redox potential, 

biota activities as well as organic matter mineralization and/or humification. As a consequence, the 

presence of a groundwater table or intensive rainfall events drastically govern water level in soils, leading 

thus to wide influences on humus forms functioning. 
 

Relative to the increase on water amount in soil and its residence time, a gradient of humus forms may 

be highlighted (see Figure 1.9, Chapter 1): 

- TERROFORMS: no water saturation, however enough humidity allowing soil biological activities. 
 

- HYDROFORMS: usually characterized by Ag horizons typical of water saturation occurring less 
than 6 months per year. In these cases, the water table fluctuates during the whole year often 
reaching the soil surface especially after rainfall events or snow-melting. Biological activities are 
then improved when water level decreased and macroorganisms as earthworms create biogenic 
structures as macroaggregates leading thus to the formation of meA or maA soil layers. 

 

- EPIHISTOFORMS: water table fluctuates less compared to HYDROFORMS and water saturation 

occurs over at least 6 months. Biological activities are reduced in waterlogged conditions however 

enhanced over low water level periods enhancing the formation of an anmoor diagnostic anA 

horizon which is usually observed in such environments. Histic horizons may also occur. 
 

- HISTOFORMS: always composed of histic horizons (See chapter XXX for more details). The almost 
constant presence of water prevents from any soil faunal activity and favours microbial activities 
in anaerobic conditions. Deep but also perched water tables may exist in these ecosystems, especially 
when fibric and mesic organic material act as small sponges. 

 

Focusing on organic matter decomposition processes, bacteria represent the main actors using specific 

soil enzymes (mainly peroxidases) especially in peat bogs in acidic environment maintained by Sphagnum 

sp. When local soil conditions become more alkaline and/or aerobic, peat mineralization leads to the 

formation of sapric material and even sometimes lumpy aggregates in dry conditions relative to 

ecosystem engineers such as plants roots and/or epigeic earthworms. 
 

Variations of organic matter state at the field scale thus humus forms may be helpful to redraw the history 

of the study plot. Regarding HISTOFORMS, histic layers succession usually follows the classical hierarchy 

relative to organic matter decomposition: HF/HM/HS (Figure 8A). However, this succession may be 

reversed with humified material at the soil surface (HS&HM/HF; Figure 8B; Rion, 2015) notifying a 

change in organic matter evolution. Such short-circuit of the system may be explained by hydrological 

pathways derivation mostly due to human activities (river embankments, artificial decrease of the 

groundwater level, irrigation, drainage, etc.). Consequences may be modifications of the vegetation 

succession, and probably further pedogenesis alterations, with biota and trophic networks impacts and, 

as whole, drastic changes of ecosystem functioning on a holistic point of view. 
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A)    

B)    
 

Figures 8A and B. Examples of histic layers succession in wetlands (La Vallée de Joux, VD; CH). 

(A) Classical succession and (B) reverse one. © Vanessa Rion. 
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3.4.4 GRADIENT STUDIES: THE IMPORTANCE OF ECOTONES 

Being at the interface of vegetation and soils, humus forms integrate functional properties belonging 

to both vegetation community and soil scales. They are at the core of nutrient and energy cycles that 

govern the whole ecosystem while having their own spatio-temporal scale of functioning. This 

specificity may allow humus forms to be good indicators of transition areas (ecotones) between 

ecosystems. In this context, we conducted studies on vegetation transects in order to underline how 

humus forms may highlight some variations at a fine scale. We thus compared two situations: i) one in 

a lobed-leaved trees forest varying variables as the exposition and the slope, and ii) the other following 

a gradient of decreasing hydromorphy from a lake to an alluvial forest. 
 

The first transect (Figure 9) was set up in a mixed forest mainly composed of beech (Fagus sylvatica), but 

also oak (Quercus sp.), spruce (Picea abies), fir (Abies alba) and some lime trees (Tilia sp.). The geology 

is the same everywhere (calcareous rock with moraine material in places). The visual preferential 

choice was the most appropriate field method in such situation to select the plots because the 

microtopography varies according to the presence of lapiaz and/or cuvettes. As showed by the Figure 

9, all humus forms were classified as TERROFORMS, mainly OLIGOMULLs and DYSMULLs reflecting 

high activities from soil biota thus a rapid turnover and recycling of organic matter (Jabiol et al., 

2013). This is not surprising regarding the initial quality of organic matter (easy-digest litter) as well as 

the diversity and abundance of soil meso- and macrofauna (field observations). Focusing on the two 

OLIGOMULLs, they are both of them south-exposed and located on berms thus facilitating decomposition 

processes of organic matter by arthropods (A1) and/or its incorporation by soil-dwelling earthworms 

in deeper soils (A3; many surface- casts were noticed). 
 

Concerning DYSMULLs, two variables help explaining their presence at a local scale. First, the amount 

of skeleton (A2, A5) and the presence of calcareous slab at several centimeters depth (A1) may reduce 

the activity of anecic earthworms. Second the exposure, the north side probably maintains humidity 

over longer periods than on the south side. As a consequence of these two parameters, organic matter 

incorporation may be reduced on the north versant, probably reinforced by a fine calcite layer all around 

organic particles, thus decreasing enzymes efficiency (A4 and A5, presence of Ah layer). 
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Figure 9. Transect of humus forms in a forest composed of mixed lobed-leaved trees (Le Bois de 

l’Hôpital, NE; CH). Humus forms names were attributed using Jabiol et al., 2013. © Claire Le 

Bayon, adapted from Grandgirard et al., 2015. 

 
 

The second transect (Figure 10) followed a gradient of hydromorphy, form a lake edge to an alluvial 

forest. What is really interesting is the variation of humus forms over a very short distance (150m) which 

is mainly driven by the hydromorphic gradient that governs the vegetation composition. Faunal activities 

and organic matter decay of the first three humus forms (B1, B2 and B3) are strongly limited by anaerobic 

conditions. Near the lake, mosses, reeds and the Carex sp. supply recalcitrant organic matter and maintain 

humidity. As a consequence, histic and gleyic soil layers are then observed and hydromorphic features are 

encountered until at least 50 cm depth (using a gutter auger). Humus form B4 (EUANMOOR) could 

be seen as a transition from the semi-terrestrial to the terrestrial humus forms. Then, farthest we are 

from the lake, better is the humus form functioning, with respectively a DYSMULL (B5), an OLIGOMULL 

(B6) and a MESOMULL (B7). 
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Figure 10. Transect of humus forms From a lake edge to an alluvial forest (La Ramée, NE; CH). 

Humus forms names were attributed using Jabiol et al., 2013. © Claire Le Bayon, adapted from 

Grandgirard et al., 2015. 

 

 

4. EVOLUTION AND IMPROVEMENTS OF THE CURRENT KEYS 

 
4.1 PARAFORMS 

In the present book, several chapters are dedicated to PARAHUMUS highlighting the diversity of such 

humus forms and their occurrence in several ecosystems. High amounts of inorganic material (rock, 

pebbles, sand, etc.) or organic material (roots, wood, mosses, lichens, etc.) in the humipedon led Jabiol 

et al. (2013) to classify such humus forms as PARAHUMUS to which several qualifiers may be added. 

This definition originated from the merging of previous ENTIFORMS and PARAFORMS (Zanella et al., 

2011) and aimed at simplifying the system at the WRB level for soils, however it caused the loss of 

precision on the context and the processes within the humipedon occurs, i.e. the humipedongenesis. 
 

In this way, prefixes may be a very useful tool to clarify and highlight the ecological conditions of the 

studied plot directly in the humus forms’ name. Some of them proposed by Jabiol et al. (2007) and Zanella 

et al. (2011) are relevant to describe humus forms characteristics and new ones are proposed in this book. 

A classification is proposed below to organize these prefixes; this list is of course not exhaustive and 

further suggestions based on field experience are greatly encouraged. Moreover, future research and 

reflection should be conducted in order to adapt these prefixes to the different types of humus forms 
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(MULL, MODER, MOR, TANGEL, AMPHI) depending to the humipedon layers observed in the field 

and their global functioning. 
 

4.1.1 PREFIXES RELATED TO THE PARENT MATERIAL 

Depending on the relative importance and the nature of parent material, three prefixes were 

previously proposed and may be re-updated in the current humus forms classification: 
 

• Litho: humipedon lying on large slabs composed of hard rock (unbreakable with tools). 

• Peyro: humipedon lying on fragmented rocks mainly ≥ 2 cm (pebbles, stones, gravel); see 

Figure 11. 

• Psammo: humipedon lying on fine mineral particles mainly ≤ 2 cm (sand and silt). 
 

Another one should be added: 
 

• Fendo: in rock cracks such as karren on granite, or lapiaz on calcareous substrate or 

gypsies (karstic forms) where organic matter accumulates. 

Specific diagnostic horizons may be also proposed such as: LitOL, PeyOL, PsamOL, FenOL, etc. in order 

to identify and highlight the particularity of these humipedon layers. 
 

 
Figure 11. PEYROSOL (Hyperskeletic Leptosol) with a large amount of stones (Soubey, JU; CH). 

The humus form is here classified as a PARAHUMUS; more specifically as a PEYROFORM. © 

Claire Le Bayon. 

 
4.1.2 PREFIXES RELATED TO ORGANIC MATERIAL 

Two prefixes are commonly used since 2011 (Zanella et al.): 
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• Ligno: humipedon composed of decaying wood; a special chapter is dedicated to this topic (Tatti 

et al., XXX). 

• Rhizo: humipedon with a horizon containing roots and/or rhizomes that represent more 

than 50% of the total volume. 
 

Two new ones are proposed in the present book (Chapters XXX): 
 

• Bryo: humipedon with mosses that represent between 30% and 90 % of the total volume. 

• Crusto: relative to a crust formed at the humipedon surface and composed of a biological 

complex of cyanobacteria, green algae, lichens, mosses, microfungi, etc. 
 

Other prefixes should be added: 
 

• Faeco: under animal faeces (cowpats, droppings, dung). 

• Compo: under a pile of organic matter such a compost heap. 
 

As above, diagnostic horizons may be proposed: LigOL, RhiOF, BryOL, CruOL, FaeOL, CompOL, etc. to 

focus on respective special features. 
 

4.1.3 PREFIXES RELATED TO ENVIRONMENTAL CONDITIONS 

Taking into account environmental and local conditions is new and an innovative concept in humus 

forms classification. In this book (Chapter XXX), two new prefixes are proposed: 
 

• Anaero: humipedon influenced by anaerobic conditions (redox potential). 

• Archeo: humipedon influenced by extreme conditions (saline, acidic, alkaline, 

etc.). Other prefixes should be added: 

• Cryo: relative to humipedons subject to temperatures below zero Celsius degrees over at 

least 6 months. 

• Thermo: relative to humipedons subject to daily temperatures higher than 40 Celsius degrees 

over at least 6 months. 
 

Diagnostic horizons may be proposed: AnOL, ArcOL, CryOL, TheOL, etc. 

 
4.2 ANTHROPOFORMS (AGRICULTURAL SOILS, URBAN SOILS, Z AND L LAYERS…) 

The influence of human activities is also of great importance on humus forms. Most of the time, humus 

forms are neglected in anthropogenic contexts because of the soil engineering reshuffle due for instance 

to ploughing activities, addition of building material, soils artificial set up after tunnel or road 

constructions, etc. So, the classical hierarchical of soil horizons relative to pedogenesis is largely disturbed 

with all these human bioturbations whatever a shovel or a mechanical digger is used. In such conditions, 

finding a succession of soil layers as clearly explainable as in natural environments is unreal. 
 

In this book (Chapter XXX), two new prefixes are proposed: 
 

• Agro: when the “characters” of the original humus forms horizons are still recognizable 

even if strongly modified by man with the purposes of food production or soil management. 
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• Techno: when at least 10% of the combined volume of the humus horizon is occupied by 

artificial (manmade) substrates. A key is also necessary here to identify the artefacts (bricks, 

bones, scrap iron, chard of glass…etc.). 
 

Precisions of each of these two prefixes may also be added in the text when describing in details the 

humipedon. For instance, in the AGROFORMS, the type of farming, the nature of the crop, the frequency 

of ploughing activities over the year, if the system is conventional or organic, etc. Regarding the 

TECHNOFORMS, specifications must be made about the construction site, if compost was added to re- 

build artificial soils, if the plot is a private garden or an allotment, the urban context (individual houses 

or block of flats, village, megalopolis, etc.). 
 

Diagnostic horizons may also be proposed: AgrOL, TecOL, etc. 
 

 

Figure 12. ANTHROPOSOL (Anthrosol) with large amount of human artefacts in the whole soil 

profile (Hauterive, NE; CH). The humus form is here classified as an ANTHROPOFORM, more 

specifically a TECHNOFORM. © Claire Le Bayon. 

 

4.3 HISTOFORMS AND HYDROFORMS 

Hydrological modifications caused by human activities could have strong impacts on humus forms 

functioning in wet ecosystems (see section 3.4.3). As observed by V. Rion (2015), the presence of more 

humified and drier horizons at the soil surface should be thus taken into account in humus forms keys 

while it reflects intermediate situations (intergrades like AMPHIFORMS) as well as humus forms’ 

evolution. 
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Another point concern intergrades between HYDROFORMS and TERROFORMS. Terrestrial holorganic (OL, 

OF, OH) and/or organo-mineral (A) horizons could also be observed directly above typical mineral 

horizons characteristic of temporary or permanent water table, as reductic (G) or redoxic (g) layers (Rion, 

2015). So, not only HYDROFORMS but also TERROFORMS may exist above REDUCTISOLS or REDOXISOLS 

(Gleysols). 
 

Thus, a decreasing gradient in water saturation may lead to the conversion of HISTOFORMS into 

HYDROFORMS these latter evolving in the extreme cases to TERROFORMS. Therefore, a prefix such 

as Transi may be used as a prefix to highlight these changes. 

 

 

5. PRACTICAL TOOLS AT THE FIELD SCALE 

5.1 FIELD SHEET FOR HUMUS FORMS DESCRIPTION 

In addition to material and procedure (see section 2.), a field sheet is proposed in order to help the 

observer to describe humus forms at the field scale (Figure 13). This sheet is also useful to avoid 

mistakes as much as possible and to provide a kind of homogeneous framework for everybody. 

 
5.2 DICHOTOMOUS FIELD KEYS FOR HUMUS FORMS IDENTIFICATION 

Three dichotomous keys are also proposed (Figures 14, 15 and 16) in order to provide a quick and 

easy field tool system. These keys are upgradeable using the future research in this domain. 
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Figure 13. Field sheet for humus form identification at the field scale. © Dylan Tatti. 
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Figure 14. Dichotomous key for the identification of terrestrial humus forms. © Claire Le Bayon. 
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Figure 15. Dichotomous key for the identification of semi-terrestrial humus forms; the case of 

HYDROFORMS. © Claire Le Bayon. 
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Figure 16. Dichotomous key for the identification of semi-terrestrial humus forms; the case of 

EPIHISTO- and HISTOFORMS. © Claire Le Bayon. 

 

 

6. CONCLUSION 

The main aim of this chapter is to provide new and practical tools for humus forms identification at the 

field scale using the current knowledge in this research field. Despite a lot of improvements in this 

domain, some unresolved gaps remain more specifically in less studied ecosystems as highlighted above: 

alpine ecosystems, lake margins and peatlands, floodplains, but also proglacial lakes, urban ecosystems, 

etc. Ecotones may also be essential transitions to take into account where humus forms may play a crucial 

role in identifying slight modifications of vegetation succession and/or pedogenesis processes. Further 

research is so needed to better understand humus forms functioning integrating several scales of time and 

space. 
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D.1 VEGETATION AS BIOINDICATOR OF DECOMPOSITION IN A HIGH 

MOUNTAIN FOREST, ITALIAN ALPS ; 46TH ANNUAL MEETING OF THE 

ECOLOGICAL SOCIETY OF GERMANY, AUSTRIA AND SWITZERLAND 

 

Abstract to be submitted to GFÖ 2016, Session “Forests – structures, dynamics, diversity“, Chair: 

Christian Ammer 

 
 

Vegetation as bioindicator of decomposition in a high mountain forest, Italian Alps 
 

K. Anschlaga, D. Tattib, N. Hellwiga, G. Sartoric, J.-M. Gobatb, G. Brolla 

a Institute of Geography, University of Osnabrueck, Seminarstraße 19ab, D-49074 Osnabrueck 

b Functional Ecology Laboratory, University of Neuchâtel, Rue Emile-Argand 11, CH-2000 Neuchâtel 

c Museo Tridentino di Scienze Naturali, Via Calepina 14, I-38100 Trento 
 

In high mountain forests, environmental conditions are very heterogeneous. Thus, decomposition 

processes show a high spatial variability, manifested in patterns of humus forms. Information on 

these patterns is often scarce, because field data on humus forms is difficult to obtain in high 

mountains. Our aim is to identify robust and time-efficient methods to use vegetation parameters 

as indicators of humus forms. 

In the project “DecAlp” (“Effect of climate on coarse woody debris decay dynamics and 

incorporation into the soils of forested Alpine areas”), forests were studied in the Province of 

Trentino on siliceous parent material between ca. 900 and 2200 m a.s.l. They are dominated by 

Norway spruce and European larch. Vegetation relevés and humus forms were recorded at 153 

plots. The vegetation parameters tested for their suitability as indicators of humus forms comprise 

mean Landolt indicator values of the various vegetation layers as well as structural parameters. 

Mean Landolt indicator values for reaction as well as for humus, in both cases based on all herb 

layer species, show closest correlations with humus forms. Also, aggregated cover values of certain 

plant species groups within the herb layer (e.g. herbs excluding grasses and ferns; Ericaceae) 

display a close relationship with humus forms. Partly, these parameters can quickly be determined 

in the field without the need for detailed species identification. Hence, the use of vegetation data 

has the potential to increase our knowledge on spatial patterns of decomposition. 

 



 



Annexes D.2 
 

307 

 

D.2. GIS-BASIERTE MODELLIERUNG VON HUMUSFORMEN UND 

ENCHYTRÄEN IN ZWEI ITALIENISCHEN ALPENTÄLERN ; JAHRESTAGUNG 

DER DEUTSCHE BODENKUNDLICHE GESELLSCHAFT, AG HUMUSFORMEN 
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