
Chapter 8.4.4

Number 

of layer

Upper 

boundary 

[cm]

Lower 

boundary 

[cm]

Organic, 

organotechnic 

and mineral 

layers

Layer consisting 

of different parts

Layer composed of 

several strata of 

alluvial sediments or of 

tephra

Water 

saturation

Soil water 

status

Distinctness of 

the layer's 

lower boundary

Shape

Described parts 

by exposed area 

[%]

Total 

abundance, 

by volume 

[%]

Size and 

shape class 

1 (dominant)

Abundance of size 

and shape class 

1, by volume [%]

Size and 

shape class 

2
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Citation: IUSS Working Group WRB. 2022. World Reference Base for Soil Resources. 4th edition. Annex 4. International Union of Soil Sciences (IUSS), Vienna, Austria.

This is an open acces file under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly cited.

Released: 20 November 2022.

Coarse fragments

Chapter 8.4.2

Water

Chapter 8.4.3 Chapter 8.4.5 Chapter 8.4.7

Coarse fragments and remnants of broken-up cemented layersHomogeneity of the layer Layer boundaries
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Chapter 

8.4.9

Texture 

classes

Free large pores 

between coarse 

fragments, by 

volume [%]

Total 

abundance, 

by volume 

[%]

Black carbon, 

by exposed 

area [%]

Type 1 

(dominant)

Size class 

of type 1

Abundance 

of type 1, 

by volume 

[%]

Type 2 Size class 

of type 2

Abundance 

of type 2, 

by volume 

[%]

Abundance of size 

and shape class 

2, by volume [%]

Type Grade Penetrability 

for roots

Size class 

1

Size class 

2

Type 1

First-level structureCoarse fragments

Chapter 8.4.8 Chapter 8.4.10Chapter 8.4.7

Coarse fragments and remnants of broken-up cemented layers StructureArtefacts
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Persistence Continuity Average 

width [mm]

Abundance 

[number of 

cracks]

Wedge-shaped 

aggregates tilted between 

≥ 10° and ≤ 60° from the 

horizontal: abundance, by 

volume [%]

Abundance of 

size class 1, 

by volume [%]

Abundance of 

size class 2, 

by volume [%]

Type Grade Penetrability 

for roots

Size class 

1

Size class 

2

Abundance of 

size class 1, 

by volume [%]

Abundance of 

size class 2, 

by volume [%]

Chapter 8.4.13

Cracks

Type 1 Type 2

First-level structure

Chapter 8.4.10

Structure
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Abundance 

of pressure 

faces [%]

Abundance of 

slickensides 

[%]

Munsell 

moist

Munsell 

dry

Exposed 

area [%]

Munsell 

moist

Munsell 

dry

Exposed 

area [%]

Munsell 

moist

Size class Exposed 

area [%]

Munsell 

moist

Size class Exposed 

area [%]

Munsell 

moist

Munsell dry 

(only if 

reductimorphic)

Substance

Chapter 8.4.20

Redoximorphic features

Colour 1 (dominant)

Chapter 8.4.19

Lithogenic variegates

Colour 1 (dominant) Colour 2

Chapter 8.4.14 Chapter 8.4.17

Matrix colour

Colour 1 (dominant) Colour 2

Stress features
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Location Size class 

1 

(dominant)

Cementation 

class

Exposed 

area [%]

Munsell 

moist

Munsell dry 

(only if 

reductimorphic)

Substance Location Size class 

1 

(dominant)

Cementation 

class

Exposed 

area [%]

Munsell 

moist

Munsell dry 

(only if 

reductimorphic)

Substance Location Size class 

1 

(dominant)

Chapter 8.4.20

Redoximorphic features

Colour 1 (dominant) Colour 2 Colour 3
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Chapter 8.4.22

Initial 

weathering

Abundance, 

by exposed 

area [%] 

Abundance of 

clay coatings 

[%]

Abundance of 

clay bridges 

[%]

Organic matter 

coatings and 

oxide coatings

Abundance of 

uncoated sand 

and silt grains 

[%]

Substance(s)

Cementation 

class

Exposed 

area [%]

oximorphic: 

inner

oximorphic: 

outer

oximorphic: 

random

reductimorphic: 

inner

reductimorphic: 

outer

reductimorphic: 

random

Chapter 8.4.24Chapter 8.4.20

Redoximorphic features

Colour 3 Total abundance, by exposed area [%]

Chapter 8.4.23

Coatings and bridges Ribbon-like accumulations
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Number Combined 

thickness 

[cm]

Volume of 

cementation 

[%]

Cementing 

agents

Cementation 

class

Rupture 

resistance 

class, moist

Volume 

occupied by the 

fractures [%] 

Average distance 

between the 

fractures [cm]

Abundance in the 

sand and coarse 

silt fraction

Content Retarded 

reaction

Type 1 Type 2 Abundance 

type 1 [%]

Abundance 

type 2 [%]

Agent 1 

(dominant)

Chapter 8.4.30 Chapter 8.4.32 Chapter 8.4.33

Continuity of hard materials and 

cemented layers

Volcanic glasses and andic 

characteristics

Chapter 8.4.24 Chapter 8.4.25

ConsistenceRibbon-like accumulations

Content in the matrix Secondary carbonates

Carbonates
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Thixotropy 

and NaF 

field test

Packing 

density

Bulk 

density

Organic 

carbon 

content [%]

Black 

carbon, by 

exposed 

area [%]

Abundance 

of roots ≤ 2 

mm

Abundance 

of roots > 2 

mm

Type 1 Type 2

Type 1 

(dominant)

Type 2 Exposed 

area of type 

1 [%]

Exposed 

area of type 

2 [%]

Material 1 

(dominant)

Material 2 Volume of 

material 1 

[%]

Volume of 

material 2 

[%]

Chapter 8.4.37 Chapter 8.4.38 Chapter 8.4.39Chapter 8.4.35 Chapter 8.4.36

Soil organic carbon (Corg)

Chapter 8.4.33

Volcanic glasses and andic 

characteristics

Human alterationsBulk density

Accumulations of organic matter

Roots

Additions of human-transported natural material

Results of animal 

activity
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Chapter 8.4.40

Parent 

material

Volume of 

visible plant 

tissues [%]

Subdivision 

of the Oa 

horizon

MS: Corg 

content

Type 1 

(dominant)

Type 2 Type 1 

(dominant)

Type 2 Volume of 

type 1 [%]

Volume of 

type 2 [%]

Chapter 8.4.39 Chapter 8.4.41

In-situ alterations

Human alterations

Dead natural plant remnants

Degree of decomposition in organic layers and presence of dead plant 

remnants 

Additions of human-transported natural material

Horizon 

designation
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