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e B+ Approximately 20 percent of all the stars out

-0 T there are Sun-like, as opposed to red dwarfs
E (which tidally lock their planets and likely strip
their atmospheres away) or the hot, blue stars

AI' c V‘/ Al()ne J 7 whose stellar lifetimes are too short.
the Universe‘) i . I ° Atleast 80 percent of stars have planets or
o

planetary systems around them, and
Extraterrestrial intelligence may be far more apprOXIma:teIY 10t0 20 percent of those planets
unlikely than we think are Earth-like in size and mass.

* Well over 90 percent of them have enough of the

iti ? . ]
Critical ZONe'CONCEPLY |- -ossary heavy elements—created in earlier

All told, we expect there are nearly generations of stars—for life to have possibly

1022 potentially habitable, Earth-like arisen.

planets containing the right conditions « And finally, approximately 20'to 25 percent of the

and ingredients for life. star systems we know of appear to have at least
o _ one planet in their star’s so-called habitable zone,

More than a billion such candidate which is the right location for an Earth-like planet

planets exist in our I\/Iilky Way alone. to possess liquid water on its surface.
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Paradox: to continue existing, The paradox solution
all organisms have to die is in the soil

* If we want to go into the future, there is a door to pass through: death. As in
a relay race, the living passes the baton (which is only partially the Richard
Dawkins’ “Selfish Gene”) in a mortal trial. It is a mandatory, impressive,
crude, natural law: to survive forever, living beings must die.

e Such a dying process happens in some kind of “PEDON” => in a “SOIL like
mean”.

* Does the cytoplasm of a cell function just like a “tiny pedon”?

* In a natural ecosystem, the “volume” in which the ecosystem regenerates is
scientifically called "pedon” (1).

(1) More precisely, the process of renewal of a natural ecosystem takes place in the more
superficial and organic part of the soil called “Humipedon”.
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Fig. B.

Humusica 2, article 13 (2018)
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. wmO = wild mammal Organic horizons (organic material > 509

.. wmOL = A aggregates < 7% (< 20%) in O
L WwmOF =% (20-35%) A aggregatesin O
“ wmOH = > 1/3 (35-50%) A aggregates in O

'[—"?* wmmaA, wmmeA, wmmiA

i =

(organic material £ 50%):
r




TANGEL Forest humus systems
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A HUMUS diagnostic horizons (estimated volume in the humipedon)

. B HUMUS diagnostic horizons (estimated volume in the humipedon)

> 70%
A SYSTEM

(A=B system: =~ 50A/50B)

B A SYSTEM
A>B
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1

1

1
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1A B SYSTEM
I B>A
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NAME of complex system (overlapping systems)
Humus systems: A = Bryo; B = Moder
A B system: Bryo Moder (humus system) or Bryo Eumoder, Bryo Dysmoder...(humus form);

or Bryo on Moder, or Bryo/Moder to precise that a Bryo system overlaps a Moder one

Humusica 1, article 7

70%

B SYSTEM

B > 7o%



Systems arranged in mosaic. Example: A = Bryo; B = Moder

In box 1, A covers > 70% of the surface, name: Bryo

In box 2, A covers more than B, but 70% or less of the surface, name: Moder- Bryo
In box 3, B covers more than A, but 70% or less of the surface, name: Bryo-Moder
In box 4, B covers > 70% of the surface, name: Moder

Humusica 1, article 7

L

A system

B system
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Tutto quello che vorreste sapere sulle forme di Humus:

Publications (PDF): 4F0B2301492C572697673D57A6C996CA.pdf



https://en.didattica.unipd.it/off/docente/pubblicazioni_en/4F0B2301492C572697673D57A6C996CA.pdf
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1. Crusto (bacteria, fungi and lichens,
cyanobacteria and algae on mineral particles in
aerated environments);

2. Bryo (arbuscular lichens, bryophytes and small
plants on mineral and/or organic and/or organic-
mineral soil horizons);

3. Rhizo (fern, grass, ericaceous roots and
rhizomes on soil horizons);

4. Ligno (wood-destroying animals and fungi on
woody remains);

5. Anaero (anaerobic microorganisms, in always
submerged environments: 5a, river bottoms, lake;
5b, sea, ocean floors);

6. Archaeo (archaea living in very harsh
environments, 6a out of water, 6b in photic
submerged zone, with photosynthetic organisms,
6c in aphotic zone, in deep seas).

7. Main terrestrial humus systems (all on evolved
soil horizons; Mull = dicots, in temperate climates;
Mor = conifers, in cold rainy climates; Moder =
mixed forests, in half mountain, half continental
climates; Amphi = sclerophyllous vegetation, in
contrasted climates (mountain, mediterranean);
Tangel = conifers, in contrasted dry climates);

8. Main histic humus systems (all in semi-
terrestrial more or less anoxic environments;
Fibrimoor = base-poor soils, in brook valley
systems and bogs; Mesimoor = moderately base-
poor soils, in brook valley systems and bogs;
Amphimoor = moderately moist base-rich soils, in
brook valley systems or in half-drained fens;
Saprimoor = base-rich soils, in brook valley
systems or fens; Anmoor = base-rich soils or soils
enriched by base-rich groundwater, in brook
valley

systems and floodplains, never in dynamic floods
with fast currents);

9. Aqueous = tidalic ecosystems (Oxitidal = Fe203
dominant; Reductitidal = Fe202 dominant;
Eusubtidal = only Fe202).



Humus system strongly influenced by hygrophytes or peat mosses forming more or less submerged peat deposits (bogs, fens), or — | Humusica 2, articles 9,
s [ seaside and tidal zones. Presence of H or/and anA /anaA diagnostic horizons HEHICORAGUEOLS Sy=tems 10,11 and 12
2. Humus systems strongly influenced by fungi, algae, lichens, mosses, roots and/or rhizomes, wood burrowing animals, anaerobic bacteria : Humusica 2, article 13,
and archaea. Dominant presence of specific O and OA diagnostic horizons (cruO, cruOA, bryOL, bryOF, rhiA, ligOL, ligOF, anaOA, arcOA) PARA systems | s (Applied Soil Ecology,

Special Issue 122b)

2020 /Mull central morpho-functional characters:
1. Absence of an OH horizon, and
2. presence of a zoogenic organic-mineral A horizon containing earthworm casts in

[ 1= possible, or discontinuous, or in pockets

EUMULL

e
[nOL]/maA

3 temperate climate, or/and nOL/[vOL])/maA ———-{ MESOMULL ]
. 3. large (> 1 mm) arthropod droppings in dry tropical, subtropical and A
June, 2021 KMediterranean climates nOL/vOL/[z00F]/maA or meA —-l OLIGOMULL ]
nOL/vOL/zoOF/maA or meA
TERRESTRIAL : : \[ ]
Amphi central morpho-functional characters: DYSMULL
systems, 1. Presence of both zoogenic OH and OF horizons, and Sharp O/A transition < 5 mm OH<lem ¢
2. high amount of large (> 1 mm) aggregates in the zoogenic A horizon, and maA OL/zoOF/[zoOH]/maA L LEPTOAMPHI J
: 3. A horizon at least twice the thickness of OH; OH21cm
aerobic 4. in general, on basic parent material o 101/2005/200H) mak ( EUMACROAMPHI
cond itions, Gradual, diffuse O/A transition 25 mm w<3em
: A A + miA 0 ]
no WaFer Tangel central morpho-functional characters:: h OL;'Z‘SOF(;%E:, /m:\'o: EAIIA Sl
saturation, 1. Presc.ence of b({th zoogenic OH and OF horizons, and OH>3 PACHYAMPHI ]
absence of 2. possible A horizon at the bottom of the profile at the bedrock contact, and \ -
3. OH horizon more than twice the thickness of A; OL/z00F/zoOH or szoOH/ OF +OH <15 ¢cm i
H or anA \4. in general, on basic parent material ) [A], never maA LEPTOTANGEL ]
horizons p- \ v OF + OH = 1550 ¢y ;
: , fen ——  EUTANGEL |
. Moder central morpho-functional characters: [1= possible, or discontinuous, or in pockets &2 50 o
Humusica 1, 1.Presence of both zoogenic OH and OF horizons, and PACHYTANGEL ]
- 2. presence of biomicro (£ 1 mm) aggregates in the A horizon (absence of other ~—
articles 1 to 8 zo:genic aggreglatesl) or( ) aggreg ( gradual (> 5 mm) transition ~a - ( \
(App“ed Soil 3. presence of a non-zoogenic single grain or massive A horizon, and OL/ zoOF/[zoOH]/meA, miA L HEMIMODER
Ecology, 4. presence of a gradual (> 5 mm) transition between OH and A horizons; OH<1cm - J
Special Issue \S.in general, on acid parent material / OL/ zoOF/z00H/miA or sgA or msA | EUMODER J
: OH21cm
R OL/ zoOF/zoOH/[szoOH]/miA or sgA or msA or AE or EA e 3
122a) f Mor central morpho-functional characters: \ e v & — DYSMODER
Modified i 1. Presence of a non-zoogenic or slightly zoogenic (no or rare droppings) OH, \ J
oditied in or/and nozOF organic horizons, and very sharp transition (< 3 mm)
June 2021, 2. if an organo-mineral AE or a mineral E horizon is present, it is devoid of faunal OL/[nozOF]/z0OF/[z00H)/A absent or sgA or msA or AE or EA ._——-[ HEMIMOR ]
ith droppings, and
without A = . -
. 3. presence of a very sharp transition (< 3 mm) between organic and organic- OL/ nozOF/[z00H]/sz0OH/A absent or sgA or msA or AE or EA -[ HUMIMOR ]
horizon pH mineral or mineral horizons;
4. in general, on acid parent material j OL/ nozOF/[szoOH]/A absent or sgA or msA or AE or EA \[ EUMOR ]




Zanella A., Ponge J.-F. , Le Bayon R.-C., Tatti D., Stanchi S.

ESSENTIAL FIELD morpho-functional features associated with each humus system (without pH)

Mull

Absence of an OH horizon, and

presence of a zoogenic organic-mineral A horizon containing earthworm casts in temperate climate, or/and
large (> 1 mm) arthropod droppings in dry tropical, subtropical and Mediterranean climates

Moder

Presence of both zoogenic OH and OF horizons, and

presence of biomicro (£ 1 mm) aggregates in the A horizon (absence of other zoogenic aggregates), or
presence of a non-zoogenic single grain or massive A horizon, and

presence of a gradual (> 5 mm) transition between OH and A horizons;

in general, on acid parent material

Mor

Presence of a non-zoogenic or slightly zoogenic (no or rare droppings) OH, or/and nozOF organic horizons, and
if an organo-mineral AE or a mineral E horizon is present, it is devoid of faunal droppings, and

presence of a very sharp transition (< 3 mm) between organic and organic-mineral or mineral horizons;

in general, on acid parent material



Amphi

Presence of both zoogenic OH and OF horizons, and

high amount of large (> 1 mm) aggregates in the zoogenic A horizon, and
A horizon at least twice the thickness of OH;

in general, on basic parent material

Tangel

Presence of both zoogenic OH and OF horizons, and

possible A horizon at the bottom of the profile at the bedrock contact, and
OH horizon more than twice the thickness of A;

in general, on basic parent material

Names of humus systems or forms of humus can be written in both upper or lower cases.
Examples: a Mull system in a Cambisol, or a Cambisol with a mull; a Dysmull or a dysmull influencing a
Luvisol; a thick Humimor or humimor or mor characterizing a Podzol.



Terrhum Europe USDA
oL Oi slightly altered
3 O
2 m
nozOF Oe partly = o
decomosed @ &
szo0OH Oa well
}}}} decomposed
sgA
maA vl 30
meA S o
msA o o
meA sgA 3 2
Central class: maA meA miA (nozA)
MULL MODER MOR Siliceous series
MULL AMPHI TANGEL Calcareousseries

OFor OH: zo...zoogenic, noz...non zoogenic, szo...slightly zoogenic
A: zoogenic: ma...biomacrostructured, me...biomesostructured, mi...biomicrostructured
non-zoogenic: sg...single grain, ms...massive
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Horizons

O/A Transitions
Systems and Forms
Help

About TerrHum

Classification key

Choose (touch a figure)

SEMITERRESTRIAL (Moor) systems

SEMITERRESTRIAL
(Moor) 7

anA, HF, HM, HS

OH and/or A: absent

von Post scale

Presence of dominant anA or HS or HM or HF
horizon (examples in HOR) within the first 40
cm below the surface

TERRESTRIAL (Non-Moor) systems

TERRESTRIAL
(Non-Moor)

OH or/and A, AE

(gOH or/and gA, gAE: possible)
3% anA or/and HF, HM, HS: absent

25 pH(A-AE-E) <5
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Table of Anmoor humus system subdivided in its
Humus forms; all possible diagnostic horizons in line
(Epihisto intergrades are also in the table:
intergrades nearer to Semiterrestrial than to
Terrestrial systems)

wmOF, from an oak forest under temperate climate.
In the mixed horizon, the humic component
occupies about half the horizon volume

Very sharp (< 3 mm) transition between a thin zoOH
(discontinuous) and a miA horizons in a Moder
system of a mediterranean forest ecosystem

Pedofauna collected from a Moder in a mixed
beech-oak forest in Fontainebleau forest (France)

https://www.academia.edu/44800243/TerrHum _iOS_or_Android_App



11:20 all T @2 12:01 all = @2 11:21 all = @2 11:21 all = @2
Horizons X £ ZoOH X Transitions D £ Very sharp transition X

nOL Gradual transition
vOL Sharp transition

zoOF

Very sharp transition

nozOF

zoOH

szoOH

maA

meA

miA

nozA (sgA, msA, AE)

Wild Mammals Mixed

zoOH from an Alpine beech forest, under temperate
climate. In this ecosystem, enchytraeids (little white
transparent microannelid worms) play a dominant
role in litter biodegradation. The passage between
OH and A is very gradual and it is often difficult in
the field to mark the limit between these horizons of
a Eumesoamphi humus form

Very sharp (< 3 mm) transition between a thin OH
(discontinuous) and a miA horizons in a Moder
system of a mediterranean forest ecosystem.
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MULL central diagnostic characters: 1.
absence of an OH horizon and;2. presence
of a zoogenic organic-mineral A horizon
containing: a. earthworm casts in
temperate climate, or/and b. large (> 1
mm) droppings of various animal origins
according to regions; possible Hydro
intergrades Choose a humus form (if none,
Back):

Description

nOL and vOL - zoOF continuous - maA or
meA< 3mm

Horizons

nOL : continuous ; vOL : often present ;
zoOF : continuous ; meA or maA: present

nOL : continuous
«  VvOL : continuous
zoOF : continuous
Transition O/A : Sharp transition
maA or meA : present

Hydro MUL
nOL : possible continuous, discontinuous or
in pockets ; maA : present

Next

O/AT SYFO HELP

O/AT SYFO HELP




There is an app for cell-phones and tablets that helps to classify
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