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SOIL CLASSIFICATION OF AGRICULTURAL LAND IN HOKKAIDO
ZND APPROXIMATION

Hokkaido Soil Classification Committee

Introduction
1. General Description of the Area

Hokkaido is a group of islands{one large island and a few small adjacent islands)
in northern Japan. It has an area of 78,512 sq.km, comprising 21% of Japan’s land
territory. In Japan, Hokkaido is characterized by a cool climate and recent land
settlement.

The agricultural land in Hokkaido has been estimated to be about 26,000 sq.km,
of which 10,990 sq.km are cultivated (1977). Important crops are forage crops, pad-
dy rice, beans, potato, sugar beet, and wheat.

2. History of Soil Survey

Soil survey of agricultural land in Hokkaido has a rather long history. In 1917,
Soil Survey Division was set up in Agricultural Experiment Station, and reconnais-
sance survey of low-productive soils such as volcanic ash soils and peat soils was
started under the leadership of K. URAKAMI, A detailed survey mapping soil series
was planned in 1929, and a map showing distribution of low-productive soils at a
scale of 111,000,000 was compiled in 1943. The legend of the map was as follows:

Volcanic ash soils

Acid volcanic ash soils of poor drainage
Rodo * volcanic ash soils

Volcanic ash soils capable of deep plowing
Peat soils

Heavy clay soils

Acid soils

Acid rodo soils

Acid heavy clay soils

Rodo acid heavy clay soils

Acid heavy clay soils of poor drainage
Soils of poor drainage in lowlands

Rodo soils

Rodo soils of poor drainage

* Rodo means ‘black and thick surface horizons with high phosphate absorp-
tion coefficient ;.
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After the World War [], a more detailed survey at a scale of 1 :50,000began
in 1946 under the leadership of H. SEo.

The survey for the whole area of agricultural land was completed in 1973. And
also the survey at a scale of 1 :50,000 for the cultivated land by Hokkaido Prefec-
tural Experiment Stations was made from 1933 to 1974,

3. Pedological Studies

Besides the soil survey, several noteworthy pedological studies have been made
since 1920’s,

S. Sasaxl (Hokkaido University), following K. Mi1vake and L. Tauacui outlined
the soil geography of Hokkaido (1960).

He suggested distribution of the following great soil groups :

Gray Brown Podzolic scils (with clear and faint A2 horizon)
Regenerated Brown Forest soils

Acid Brown Forest soils

Brown Forest soils

Peat soils

Alluvial soils

Mountain soils

Regosol s{volcanogenous newly erupted pumice gravel, sand, and fine sand-silt)
Sand dune soils

S.Tamura and S.YaMmapa {Obihiro Zootechnical University)proposed the follow-
ing classification based on the studies of voleanic ash soils in Tokachi area(1958):

Type Relief Horizon Sequence
Dry Type A—B/C—C
Moderate Type A—A/B—B
Wet Type A—B/G
Super Wet Type Convex A—A/B
Concave A—-A/G

Junenchi Group (Hokkaido Development Bureau), having introduced concepts of
Soviet and German schools of pedology for the study of soils in northern Hokkaido
{excluding lowland arca), advocated distribution of the following Benelic scil types
and subtypes (1967) :
Genetic soil type Subtype
Podzolic soils Normal Podzolic soils
Humus Podzolic soils
Acid Brown Earth Podzolic Brown Earth
Normal Acid Brown Earth
Parabraunerde
Pseudogleyed Acid Brown Earth
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Pseudogley soils Podzolic Pseudogley soils
Normal Pseudogley soils
Parabraunerde-like Pseudogley soils
Stagnogley soils Normal Stagnogley soils
Peat soils Normal Peat soils
Peaty Gley soils
Kuroboku soils Normal Kuroboku soils
Acid Brown Earth-like Kuroboku soils
Parabraunerde-like Kuroboku soils
Pseudogleyed Kuroboku soils
4. Late Quaternary Pyroclastic Deposit
In Hokkaido located on the intersecting zone of Japan and Kuril island arcs, violent
volcanism has occurred in the neogene period. As a result, at present, a vast
quantity of pyroclastic deposit is found throughout Hokkaido. Some recent volcanoes
erupted pyroclastics in late pleistocene and holocene period, often even in historic
ages. The greater part of soils in Hokkaido, therefore, have been developed from
recent pyroclastics such as ash, pumice, and scoria. Concerning soil parent mate-
rial, besides almost complete absence of calcareous sediment, they are extremely

important,

Soil Classification

1. Aims of the Approximation

The soil maps at a scale of 1:50,000 have been extensively used for the plan-
ning of soil management and amelioration. However, many local soil types having
no correlation with higher categories are not suitable for communication and general
uses. Recently, the request of soil-map users for the more generalized soil maps
has been remarkably increasing.

In 1972, Hokkaido Socil Classification Committee was organized for the soil clas-
sification of agricultural land in Hokkaido and for devising legend for soil map at
a scale of 1:200,000. The Executive Committee is composed of soil surveyors of
National and Prefectural Agricultural Experiment Stations.

The approximation shoud work as (1) a means of communication, (2) a basis
for legend of soil map at a scale of 1:200,000, and (3 )genaral guidance in plan-
ning, management, and amelioration for soil and land utilization.

2. Categories of Classification

As criteria for lower categories are not yet completed, three higher categories-
major group, group, and subgroup-are proposed.

Eight major groups are recognized. They are ncarly equivalent to American
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great soil groups (Thorp and Smith, 1949).

Groups are similar to subgroups of soil map at a scaleof 1:200,000 by Econom-
ic Planning Agency (1970 — 1979) except that some new taxa are added by us.

Subgroups are composed of soils which represent the central concept of a group
or have properties indicating intergradations to other groups of the same major
group or to other major groups. Intergradations are usually observed in surface
horizons, buried soils, and drainage.

Subgroups or associations of subgroups are used for definition of mapping
units of s0il map at a scale of 1:200,000. Besides, on the soil map four textural
classes (gravelly, coarse, medium, and fine) and additional subdivisions are indi-
cated for subgroups of Lowland soils and volcanic ash soils(Volcanogenous Regosols
and Andosols), respectively.

Names of major groups, groups, and subgroups are shown in Table 1.

3. Diagnostic Horizons of Volcanic Ash Soils

In soil survey, volcanic ash soils have been classified and mapped on the basis
of origin and thickness of each tephra layer in soil profiles. Many soil series hav-
ing names such as Tarumaesan-Chitose series(Tarumaesan is a volcano from which
tephra layers originated, and Chitose is the name of a city where typical profile
was described) have been recognized.

Soil series and types hitherto defined from a stratigraphical standpoint do not
always reflect soil properties. And, moreover, we have a great difficulty in char-
acterizing each tephra layer. Therefore, many tephra layers are tentatively arrang-
ed in four groups mentioned below.

Regosolic horizon, represented by pumiceous sand and gravel such as Ta-a or
Ko-d, is characterized by low organic matter content and the least alteration (low
phosphate absorption coelficient).

Rego-andosolic horizon, represented by relatively young ash such as Me-a, is
characterized by high organic matter content {(more than 5 %) and less alteration

(low phosphate absorption coefficient).

Fluffy andosolic horizon, represnted by relatively old ash such as To-c, is
characterized by high phosphate absorption coefficient regardless of organic matter
content.

Loamy andosolic horizon, represented by old {pleistocene) ash such as Spfa,
is characterized by advanced alteration (strong brown color in case of low organic
matter content; medium clay content; occasionally sticky; high phosphate absorption
coefficient, but not so high as in fluffy andosolic horizon).

In volcanic ash soils, major groups, groups, and subgroups are defined in terms
of these diagnostic horizons.

4, Some differentiating Characteristics for the Definition of Subgroups exclusive
of Volcanic Ash Soils.
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The following differentiating characteristics are used for the definition of sub-
groups exclusive of volcanic ash soils.

Dark epipedon

A surface horizon thicker than 20 em, with moist color value 3 or darker, and
more than 5% hums.

Although the formation of dark epipedon could by attributed to peaty material,
older volcanic ash, humid climate and etc., the above simple definition is adopted
because of the difficulty to differentiate the characteristics reflecting its genesis and
the requirement of simplification.

Ashy epipedon

A surface horizon mixed with recent volcanic ash. It can be said that soils with
ashy epipedon indicate intergradations to ‘shallow: Andosols.

With gley

Soils with gley (bluish green color) horizon that appears between 50 and 75 cm
of the surface. Used only in Gray Lowland soils.

Mineral cover

Mineral layers deposited on the surface of peat soils with 10 to 25em in thickness.
It includes volcanic ash, fluvial sediment, and occasionally topdressed mineral soil
material,

5. Brief Explanations of Groups and Subgroups

The correlations of groups by U, S. Soil Taxonomy and Soil Units for FAO/
UNESCO Soil Map of the World are shown in Table 2.

a) Residual Regosols

Shallow soils on hilly land, occasionally including lithosols.

b) Sand Dune Regosols

Regosols on coastal sand.

€) Volcanogenous Regosols

Regosols derived from pumiceous sand and gravel, rarely from ash. Defined
as soils that have regosolic horizon thicker than 25em within 50 em of the surface.
Having neither darkcolored surface horizons nor B horizons,they are low-productive,
especially in Typic subgroup.

Subgroups of volcanic ash soils (Volecanogenous Regosols and Andosols) are
defined in terms of the diagnostic horizons and by the total thickness of tephra lay-
ers. As an example, subgroups of Volcanogenous Regosols are illustrated below :

Typic Valcanogenous Regosols

Volcanogenous Regosols that have regosolic horizon thicker than 50em from the
surface. Buried humus horizons, if any, being found in deeper place, are difficult
to be mixed with the upper part by means of deep ploughing. Naturally, they are
distributed in the neighborhood of volcanoes.
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Stratic Volcanogenous Regosols

Volcanogenous Regosols that have the other diagnostic horizon or horizons of
volcanic ash soils (rego-andosolic, fluffy andosolic, loamy andosolic horizon}) within
50 e¢m of the surface.

Volcanogenous Regosols Burying Brown Ferest Soils

Volecanogenous Regosols that have buried Brown Forest soils within 50 em  of
the surface., Usually found on diluvial terrace.

Volcanogenous Regosols Burying Lowland Soils

Volcanogenous Regosols that have buried Lowland soils within 50 cm of the sur-
face.

d) Gleyic Volcanogenous Regosols

Volecanogenous Regosols that have characteristics associated with wetness(iron
stains on sand and gravel) within 50 cm of the surface. Four subgroups- Typic,
Stratic, Burying Lowland soils and Burying Peat soils-are defined in the same way
as Volcanogenous Regosols.

e) Regosolic Andosols

Regosolic Andosols are defined as having rego-andosolic horizon thicker than
25 cm within 50 em of the surface.

Although Regsolic Andosols typically are A-C soils, they usually have some buri-
ed humus horizons in soils developed from thick tephra. Four subgroups, Typic,
Stratic, . Burying Brown Forest soils, and Burying Lowland soils, are recognized.

f) Gleyic Regosolic Andosols

Regosolic Andosols that have characteristics associated with wetness within 50
cm of the soil surface. Three subgroups are defined in the same way as Regosolic
Andosols.

In Andosols, characteristics associated with wetness such as iron and gray
mottlings are often difficult to be perceived. Humus content, moisture, ground wa-
ter, etc. are all taken into consideration.

g) Brown Andosols

Andosols that have brown fluffy andosolic or loamy andosolic horizons thicker
than 25 em within 50 cm of the soil surface.

They usually have A-B-C profiles. Nearly equal to "Dry type” of Tamura and
YAMADA.  Six subgroups — Fluffy, Loamy, Stratic Fluffy, Stratic Loamy, Burying
Brown Forest soils, and Burying Lowland soils —are recognized.

h) Ordinary Andosols

Soils that have dark colored fluffy andosolic or loamy andosolic horizons thick-
er than 25 c¢m within 50 c¢m of the soil surface. Central concept of Andosols.
Nearly equal to “Moderate type” of Tamura and YaMADA. Six subgroups are rec-

ognized.
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i) Gleyic Ordinary Andosols

Ordinary Andosols that have characteristics associated with wetness within
50 ecm of the soil surface. Nearly equal to “Wet type” of TAMURA and Y AMaDA.
Six subgroups are recognized.

j) Cumulic Andosols

Andosocls that have black fluffy andosolic or loamy andosolic horizons thicker
than 30 cm from the surface. Average humus content of black horizons should be
over 12%. Equivalent to Rodo soils. Three subgroups are recognized.

k) Glevic Cumulic Andosols

Cumulic Andosols that have characleristics associated with wetness within 50
cm of the surface. Equivalent o Rodo soils of poor drainage. Three subgroups
are recognized.

1) Eutric Brown Forest soils and Acid Brown Forest soils

Although almost all of Brown Forest soils in Hokkaido have been classified
as Acid Brown Forest soils, Eutric Brown Forest soils are identified in  recent
studies. They are soils that have B horizons of more than 60% base saturation.
Acid Brown Forest soils have developed from two kinds of parent material, the
one from residual material, and the other from diluvial terrace sediment,

Gray-Brown Podzolic soils with faint A2 horizon by Sasakl are placed in Typ-
ic subgroup developed from sedimentary rocks.

Differentiating characteristics of podzolic soils such as Gray Brown Podzolic
soils with clear A2 horizon(Sasakl Jand Humus Podzolic soils (Junenchi Group)have
not been proposed as yet. Three subgroups are recognized. Topographic phases
(hill and terrace) will be shown on soil map.

m) Pseudogleys

Pseudogleys are somewhat poorly drained to poorly drained soils that have
developed from clayey diluvial sediment. They should have the characteristics
associated with wetness within 50 em of the soil surface (gray matrix color with*
iron mottlings, iron and/or gray mottlings in matrix with high chroma). Most of
Pscudogleys in Hokkaido are thought to be similar to Primary Pseudogleys in Ger-
many. Four subgroups arc recognized: Typic, With dark epipedon, With ashy.
epipedon, and Acric.

n) Gley Upland soils

Gley Upland soils are soils that have devcloped from clayey diluvial sediment
and have gley horizons (bluer than 10 Y ) within 75 cm of the soil surface. Equal
to Stagnogley soils designated by Junenchi Group. They usually have dark epiped-
on.

o) Podzols

Podzols are defined as soils that have spodic horizon. Only found on older

coastal sand in northern Hokkaido.
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P} Red soils and Dark Red soils

Red soils are defined as soils that have developed from red weathering crust,
and have red-colored horizons (red as 5 YR4/6 or redder) within 50 em of the soil
surface.

Dark Red soils are defined as soils that have developed from basali, agglom-
erate, or red chert, and have dark red-colored horizons (red as 5YR or redder,
and color values 4 or darker) within 50 cm of the soil surface.

q) Brown Lowland soils, Gray Lowland soils, and Gley lowland seils

In Japan, lowland soils or zlluvial soils have been traditionally classified on
the basis of drainage. Broadly speaking, well drained and moderately well drained
soils have been designated as Brown Lowland soils, somewhat poorly drained and
poorly drained soils as Gray Lowland soils, and very poorly drained soils as Gley
Lowland soils.

Brown Lowland soils are defined as having gray-brown to brown horizons
that extend 50 cm or more from the surface.

Gray Lowland soils are defined as soils having gray (with iron mottling) ho-
rizons within 50 cm of the surface.

Gley Lowland soils are defined as soils having gley horizons within 50 cm of
the surface.

Subgroups of lowland soils are defined on the basis of properties of surface
horizons, degree of gleying, and buried peat layers.

r) Peat soils

Pecat layer is defined as the one consisting of little or partly decomposed plant
residues with 17, 4% organic carbon (30% organic matter) or more.

Peat soils are defined as soils in which peat layer extends 20 em or more
from the surface, or those having peat layers of 25 e¢m or thicker within 50 em of
the surface.

Lowmoor Peat soils

These are charactlerized by Phragmites communis and Alnus japonica.

Transitional Moor Peat soils

These are characterized by Moliniopsis spiculosa and Eriophorum vaginatum.

Highmoor Peat soils

These are characierized by Sphagnum spp., Carex Middendorffii and Oxyco-
ccus Palestris.

Subgroups of peat soils are distinguished by the presence of naturally or ar-

tificially top-dressed mineral layers and the thickness of peat layers.
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Table 1 Names of Major Groups, Groups, and Subgroups *

Major Group Group Subgroup

RegosolssesssssesrvesrernResidual Regosols ¥ --w-+w--w-w----:Residual Regosols
Sand Dune Regosols =ewwssesmesreewsesTypic Sand Dune Regosols
Sand Dune Regosols with Dark Epipedonm
Velcanogenous RegosolseeereesserreeeTypic Volcanogenous Regosols
Stratic Volcangenous Regosols
Volcanogenous Regosols Burying Brown Forest soils
Voleanogenous Regosols Burying Lowland soils
Gleyic Volcanogenous Regosols ---Typic Gleyic Volacanogenous Regoscls
Stratic Gleyic Volcanogenous Regosols
Glevie Volcanogenous Regosols Burying Loewland seils
Glevic Velcanogenous Regosols Burying Peat soils
Andosals: -=--=reeer-osRegosolic Andosols seesseeseniosnnnTynie Regosolic Andosols
Stratic Regosolic Andosols
Regosolic Andosols Burying Brown Forest soils
Regosolic Andosols Burying Lowland soils
Gleyic Regosolic Andosols-==-------Stratic Glcyic Regusolic Andosols
Gleyic Regosolic Andosols Burying Pseudogleys
Gleyic Regosolic Andosols Burying Lowland soils
Brewn Andosols =r-eswecmeseen essesssFluffy Brown Andosols
Loamy Brown Andosols
Stratic Fluffy Andosols
Stratic Loamy Andosols
Fluffy Brown Andosols Burying Brown Forest soils
Fluffy Brown Andusols Burying Lowland soils
Ordinary Andosols ===r-sessevsscarssseeFluffy Ordinary Andosols
Loamy Ordinary Andosols
Stratic Fluffy Ordivary Andosols
Stratic Loamy Ordinary Andosols
Fluffy Ordinary Andosols Burying Browm Ferest soils
Fluffy Ordinary Andosols Burying Lowland soils
Gleyic Ordinary Andosolsseeseesre<Flulfy Gleyic Ordinary Andosols
Loamy Gleyic Ordinary Andosols
Stratic Flulfy Gleyic Ordinary Andosols
Fluffy Ordinary Andosols Burying Pscudogleys
Fluffy Gleyic Ordinary Andosols Burying Lowland sails
Fluffy Gleyic Ordinary Andosols Burying Peat soils
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Major Group Group Subgroup

Cumulic Andosolsreerermmesrmarnencnncanas Typic Cumulic Andosols
Cumulic Andosols Burying Brown Forest soils
Cumulic Andosols Buryving Lowland soils
Gleyic Cumlic Andosols -o==+<===Typic Gleyic Cumulic Andosols
Gleyic Cumulie Andosols Burying Pseudogleys
Gleyic Cumulic Andosols Burying Lowland soils
Brown Forest soils*e*Eutric Brown Forest soils =---ee-e- Typic Eutric Brown Forest soils
Eutric Brown Forest seils with Dark Epipedon
- Acid Brown Forest soils s==roevenPypic Acid Brown Forest soils
Acid Brown Forest soils with Dark Epipedon
Acid Brown Forest soils with Ashy Epipedon
Pseudogleys =-=e+-=Pseudogleys ++mrmesmemasrrsemosinesd Typic Pseudogleys
Pscudogleys with Dark Epipedon
Pscudogleys with Ashy Epipedon
Acric Pscudogleys
Gley Upland soils ** reesevessressrernsGley Upland soils
Podzols ¥¥eeee csreeniePodzols «rererees

reereesrasvssceseeres Podzols
Red-Yellow soils «s=Red soils ¥ ceessmnsesmnricsanncca-Red soils
Dark Red soils ¥5-essmessssnennDark Red soils
Lowland soils +++serBrown Lowland soils «t1esrereenreersnsTypic Brown Lowland seils
Brown Lowland scils with Dark Epipedon
Brown Lowland soils with Ashy Epipedon
Gray Lowland soils  -esresser=ser-e-Typic Gray Lowland soils
Gray Lowland soils with Dark Epipedon
Gray Lowlard scils with Ashy Epipedon
Gray Lowland soils with Gley
Gley Lowland soils «»er=e=sessessses-Typic Gley Lowland soils
Gley Lowland soils with Dark Epipedon
Gley Lowland soils with Ashy Epipedon
Gley Lowland seils Burying Peat soils
Peat soils *serreeeersseLowmoor Peat soils =--weserreressssesTypic Lowmoor Peat soils
Lowmoor Peat soils with Mineral Cover
Terric Lowmoor Peat soils
Transitional Moor Peal soils ***<Typic Transitional Moor Peat soils
Transitional Moor Peat soils with Mineral Cover
Highmoor Peat soils =eer-e==ssemromed Typic Highmoor Peat soils

Highmoor Peat soils with Mineral Cover
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Designation of soils and some differentiating terms are borrowed from FAQ-UNESCO Scil
World and U. S. Soil Taxenomy.

But their definitions are not always equivalent to the original ones.

intention is to provide general ideas of soils classified for foreigm readers.

*% Not sulbdivided,

Tentatively classified as Regosols.
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Table 2 Correlations by U. S. Soil Taxonomy and Soil Units
for FAO/UNESCO Soil Map of the World

Group

L. 8. Soil Taxonomy

Subgroups mostly included

Subgroups partly included

FAQ/UNESCO

Soil Units

Residual Regosols
Sand Dune Regosols

Volcanogenous Regosols
Gleyic Volcanogenous
Regosols

Regosolic Andosols
Gleyic Regosolic Ando-
sols

Brown Andosols
Ordinary Andosols

Gleyic Ordinary Andosols

Cumulic Andosols

Gleyic Cumulic Andosols

Eutric Brown Forest soils

Acid Brown Forest soils

Pseudogleys

Typic Udorthents

Typic Udipsamments

Andic Udipsanments

Andic Psammaquents

Entic Vitrandepts*

Aquic Emic Vitrandepts®

Entic Dystrandepts

Typic Dystrandepts

Aquic Dystrandepts

Typic Dystrandepts,
Cumulic Dystrandepts

Aquic Dystrandepts,
Aquic Cumulic Dystr-
andepts

Dystric Eutrochrepts

Typic Dystrochrepts

Typic Haplaquepts

Lithic Udorthents

Udipsammentic Hapl-
umbrepts

Andic Udipsammentic
Dystrochrepts

Andic Psammentic Hapl -
aquents

Vitrandeptic Dystrochr-
epts

Fluventic Andaquepts

Typic Vitrandepts,
Vitrandeptic Dystrochr-
epts

Dystrandeptic Dystrochr-
epts

Typic Andaqepts,
Fluventic Andnquepts

Typic Andaquepts

Andie Umbric Dystrochr-
epts,
Umbric Dystrochrepts

Acric Haplaquepts

Acric Fragiaquepts
Humic Haplagquepts
Humic Fragiaquepts
Andic llumic Haplaquepts
Aqualfs(? )

Rankers (?)

Dystric Regosols

Andic Regosols**

Andic Gleyic Regosols**

Vitric Andosocls

Gleyic Andosols™*

Ochric Andosols

Humie Andosols

Gleyic Humic Andosols®*

Humic Andosols

e

Gleyic Humie Andosols

Eutrie Cambisols

Dystric Cambisols,
Humic Cambisols

Dystric Gleysols
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Group

U. S. Soil Taxonomy

Subgroups mostly included

Subgroups partly included

FAQ/UNESCO

Seil Units

Gley Upland soils
Podzols,

Red soils

Dark Red soils

Brown Lowland soils

Gray Lowland soils

Gley Lowland soils

Lowmoor Peat soils

Transitional Moor Peat
soils

Highmoor Peat soils

Typic Humaquepts
Entic Haplorthods
Humults( ?)
Humults( ?)

Typic Udifluvenmts

Fluventic Haplaquepts

Typic Haplaquents

Fibric Medihemists
Fibric Medihemist

Hydric Sphagnofibrist
Sphagnic Medifibrist

Histic Humaquepts

Andic Fluventic Umbric
Dystrochrepts,

Fluventic Dystrochrepts,
Dystric Fluventic Umbrie
Eutrochrepts

Typic Haplaquepts,
Andic Fluventic Humic
Haplaquepts,

Humie Fluventic Hapl-
aquepts,

Fluventic Humaquepts

Thapto-Histic Haplaquents,
Fluventic Humaquepts,
Fluventie Histic
Humaquepts

Fibrie Terric Medihemists,
Fluventic Medihemists

Humie Gleysols
Orthic Podzols
Humic Acrisols(?}
Humic Acrisols(?)

Eutrie Fluvisols

Eutric Gleysols

Eutric Gleysols

Dystric Histosols
Dystric Histosols

ystric Histosols

* lack cambic {color B} horizons

** Soil units proposed by us





