Proposals by Mabel Susana Pazos, National University of central Buenos Aires Province (UNCPBA), Argentina

1. Correcting the error in the definition of Paleudolls in Soil Taxonomy 2nd ed. 

Following the keys for great groups of Udolls in Soil Taxonomy 2nd ed. 1999, soils with mollic epipedon, argillic horizon, udic soil moisture regime and petrocalcic horizon, classify as Paleudolls, same as with previous editions of Keys to Soil Taxonomy (KST) since 1992. Two pages further, the definition states that Paleudolls do not have argillic horizon above the petrocalcic horizon. Proposed changes:
 
“Paleudolls
 
….
 
Definition

Paleudolls are the Udolls that:

1. Do not have a natric horizon; and

2. Do not have a petrocalcic horizon within 100 cm of the mineral soil surface; and …”
 
2. Common critical depth to the petrocalcic horizon  of 100 cm   
2.1. Evolution of the classification of Udolls with petrocalcic horizon: In KST 1992, Petrocalcic Paleudolls are introduced trying to solve the case of Udolls with petrocalcic horizon. This subgroup includes, among other Udolls, those that have a petrocalcic horizon within 150 cm from the mineral soil surface. Both the utilization of the petrocalcic subgroup in a pale- great group and the depth of 150 cm, were taken as analogy from the Petrocalcic Paleustolls (J. Witty, personal comm., 1992). The concept behind the pale- great groups tried to group together soils older than Pleistocene or Holocene (Smith, 1986). 
Later on, KTS 1998, following a proposal by M.S. Pazos, Natrudolls were included in the key to great groups of Udolls, with the Petrocalcic subgroup for those Natrudolls with petrocalcic horizon within 100 cm from the mineral soil surface. 

As a result, soils which are associated in the landscape as Petrocalcic Natrudolls, Petrocalcic Paleudolls and Typic Argiudolls with petrocalcic horizon deeper than 150 cm from the mineral soil surface, receive different treatment with respect to the age considerations implicit with the use of the pale- prefix. 

Pazos & Fittipaldi (1994) discuss the utilization of the name Petrocalcic Paleudoll in two sample sites in central and SE Buenos Aires province. Pazos & Mestelan (2002) deal with this issue again when studying detailed depth variability of tosca as well as evidences of lithological discontinuities. 

In short, a genetical approach places Udolls with argillic horizon and petrocalcic horizon within the Paleudolls, while a morphological approach based on horizon sequence or profile development is followed to define the Petrocalcic subgroup in Natrudolls.

The difference in depth, 150 cm for Paleudolls and 100 cm for Natrudolls, also constitutes an inconsistency. The depth of 150 cm was directly taken from Ustolls (J. Witty, personal comm. 1992) but does not have much meaning in Udolls as it includes both soils with some limitations for most agricultural uses (less than 100 cm), and soils without limitations for most agricultural uses  (more than 100 cm). In consequence, 100 cm as indicated for Natrudolls is most appropriate for defining subgroups under udic soil moisture regime according to depth to petrocalcic horizon.

The following figure shows the evolution of classification of Argiudolls, Natrudolls and Paleudolls with petrocalcic horizon.
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(A or A+BA or A+Bt or A+AC or A+Btn = mollic epipedon;
Bt = argillic horizon; Btn = natric horizon; 2Ckm = petrocalcic horizon)

Also in 1992, the great group Calciudoll appears in KST. In a simplified way, there are two types of Calciudolls, those calcareous from the surface to the calcic or petrocalcic horizon, difficult to explain under udic soil moisture regime, and those non calcareous, coarse textured with calcic or petrocalcic horizon.

With respect to coarse textured Calciudolls the first aspect that calls our attention is that the calcareous horizon in Typic Calciudolls can be any of calcic or petrocalcic horizon, showing again lack of homogeneity in the applied criterion, for example, with respect to Hapludolls, Argiudolls and Natrudolls.

Another point is that, although the great group is supposed to be homogeneous in kind, arrangement and degree of expression of horizons (ST 1999), slight differences in texture and/or depth to the calcareous horizon, result in changing the classification of the soil at the great group level. 

In Mollisols in general, and particularly those without argillic horizon, the differences in texture constitute a criterion to separate particle size families, while in the above mentioned example, they distinguish great groups: Calciudolls from Hapludolls, if there is a calcic horizon and Calciudolls from Paleudolls if there is a petrocalcic horizon.

2.2. Present classification of Udolls with petrocalcic horizon: The following table summarizes the present (KST 2006) classification of Udolls with calcareous horizon. In gray, the maximum change in soil name as a result of the utilization of three different criteria to define Calciudolls (texture), Paleudolls (age) and Hapludolls (horizon sequence) with petrocalcic horizon.

	Udolls with texture loamy fine sand or coarser,

without argillic nor natric horizon, with

	Depth to:
	calcic horizon
	petrocalcic horizon

	< 100 cm
	Typic Calciudoll 
	Typic Calciudoll

	100 – 150 cm
	Typic Hapludoll 
	Petrocalcic Paleudoll

	> 150 cm
	Typic Hapludoll 
	Typic Hapludoll

	Udolls finer than loamy fine sand, without argillic nor natric horizon, with

	Depth to:
	calcic horizon
	petrocalcic horizon

	< 100 cm
	Calcic Hapludoll
	Petrocalcic Paleudoll

	100 – 150 cm
	Typic Hapludoll
	Petrocalcic Paleudoll

	> 150 cm
	Typic Hapludoll
	Typic Hapludoll

	Udolls finer than loamy fine sand, with argillic horizon, with

	Depth to:
	calcic horizon
	petrocalcic horizon

	< 100 cm
	Calcic Argiudoll 
	Petrocalcic Paleudoll + inconsistency in the definition

	100 – 150 cm
	Typic Argiudoll
	Petrocalcic Paleudoll + inconsistency in the definition

	> 150 cm
	Typic Argiudoll
	Typic Argiudoll

	Udolls finer than loamy fine sand, without natric horizon, with

	Depth to:
	calcic horizon
	petrocalcic horizon

	< 100 cm
	Calcic Natrudoll
	Petrocalcic Natrudoll 

	100 – 150 cm
	Typic Natrudoll
	Typic Natrudoll

	> 150 cm
	Typic Natrudoll
	Typic Natrudoll


2.3. Proposal to improve the classification of Udolls with petrocalcic horizon: 

My proposal is to give the same treatment to Udolls with or without argillic or natric horizon, with petrocalcic horizon, both for the morphological approach for classification, and the depth to the petrocalcic horizon, chosen at 100 cm, as shown in the figure below.
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A or A+BA or A+Bt or A+AC or A+Btn = mollic epipedon; Bt = argillic horizon;
Btn = natric horizon; 2Ckm = petrocalcic horizon

“IHB. Other Udolls that:

1. Have a calcic or petrocalcic horizon within 100 cm of the mineral soil surface; and

2. Do not have an argillic horizon above the calcic or petrocalcic horizon; and

3. In all parts above the calcic or petrocalcic horizon, after the materials between the soil surface and a depth of 18 cm have been mixed, have free carbonates.

Calciudolls, p. 210”

(In this way, Calciudolls become restricted to those Udolls which are calcareous above a calcic or petrocalcic horizon.)
“IHC. Other Udolls that have one or more of the following:


1. All of the following:

(In this way, Paleudolls become restricted to those Udolls with a thick or deep argillic horizon, with or without petrocalcic horizon).

3. Adding Petrocalcic subgroups in Argiudolls, Hapludolls and Natraquolls 

To make these modifications, it is suggested to introduce following changes in the keys:
“Argiudolls

Key to Subgroups

IHDA. Argiudolls that have a lithic contact within 50 cm of the mineral soil surface.

Lithic Argiudolls
IHDB. Argiudolls that have a petrocalcic horizon that has its upper boundary within 100 cm of the mineral soil surface

Petrocalcic Argiudolls”
IHDC. Other Argiudolls that have both: …”
“Hapludolls

Key to Subgroups

IHFA. Hapludolls that have a lithic contact within 50 cm of the mineral soil surface.

Lithic Hapludolls
IHFB. Hapludolls that have a petrocalcic horizon that has its upper boundary within 100 cm of the mineral soil surface

Petrocalcic Hapludolls

IHFC. Other Hapludolls that have both: …”
“Natraquolls

Key to Subgroups
IBCA. Natraquolls that have a petrocalcic horizon that has its upper boundary within 100 cm of the mineral soil surface

Petrocalcic Natraquolls 

IBCB. Natraquolls that have one or both of the following: …”
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