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Oribatid mites as model organisms

Why are there so many species ?

Germany : ~ 550
Worldwide:  ~ 11,000

(1)The enigma of soil animal
species diversity (1975)



Maraun et al. (1999) Pedobiologia

Oribatid mites in
earthworm middens



C. Bluhm et al. (2015) Applied Soil Ecology

Oribatid mites in
dead wood



Oribatid mites in ant nests

Elo et al. (2016) Insect Conservation



C. Bluhm et al. (2019) PLOS ONE, submitted
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Oribatid mites in beech, ash,
lime, maple and mixed litter
under different tree species





What about distinct
trophic niches?

Maraun et al. (1998) Pedobiologia
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Despite preferences for certain fungal
species most oribatid mites are best considered
‘‘choosy generalists’’.



Maraun et al. (2011) Soil Biology & Biochemistry

δ15
N
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Stable Isotopes (15N; 13C)
specialists or generalists?
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the enigma remains…



Specialisation or opportunism?

trophic stability or trophic plasticity?

(measurements on individual level….)
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Trophic plasticity in oribatid mites
(Sumatra, Indonesia)

Krause et al. (2019) submitted





many more species of bats, amphibians, termites, mammals, fish, plants towards the tropics
(hardly ever studied for below ground animals…)

(2) The latitudinal biodiversity gradient (the second enigma?)



The latitudinal biodiversity gradient in oribatid mites

Ecuador

Maraun et al. (2007) Ecography

very untypical pattern

11,000 described species;
~100,000 may exist…..may be not…..



Oribatida vs. Coleoptera

Beetles
Many species: ~1 Million
Short time: ~150 my
(after Grimaldi & Engel, 2004)

Oribatid mites
Few species: ~11,000
Long evolutionary time: ~550 my

‚Time‘ is not an important factor for the diversity of oribatid mites

Why are there so few tropical soil animal species ? This enigma remains as well



(3) Species area relationships
(another enigma?)

The power law





The power law:

Number of words in English language….
Income in Italy
Commonness of names
Popularity of web sites
Citations of scientific papers
Number of species in biological taxa
Size of moon craters….

Size doesn‘t matter (no scale)

„Thick/heavy tail“: extreme values are unlikely - but not astronomically unlikely

The enigma of the log-log relationship ……..remains



(4) Parthenogenesis & Sex: The last enigma

„too many“ parthenogens in oribatid mites…
(Norton et al. 1993, Norton 1994)

10 % of all oribatid mite species are parthenogenetic;
but sometimes 90 % of all indivduals



Microhabitats: much sex on bark (80-90 %)
many parthenogens only in temperate/boreal soils !

Fischer et al. (2010) Experimental and Applied Acarology



Microhabitats: Fomitopsis
(99 % sexuals)

Maraun et al. (2014) Applied Soil Ecology



More sex at low densities ! (counterintuitive)
High densities = many resources?

boreal forests

tropical forests

Maraun et al. (2012) Evol Ecol Res
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Maraun et al. (2019) Ecology and Evolution, under review

Parthenogenese in welchen Habitaten?

Ordination (DCA)
(all oribatid mite species names eliminated)



 fossils from ~440 mya

Old taxon



The „backbone“ (red = sex)
….tends to be sexual

….with many switches to
parthenogenesis

Parthenogenetic radiations….

and some cases of re-evolution of sex….

Pachl et al., under heavy construction

parthenogens
sexuals



Is soil ecology really ecology?

Against all odds:
(1) Too many soil living species
(2) Too few species in the tropics
(3) Trophic generalists, with a 15N/13C niche (Choosy generalists?)
(4) Too many parthenogens
(5) Parthenogenetic radiations
(6) Non-adaptive radiations ?
(7) Re-evolution of sex (frequently); against Dollo‘s law
(8) Parthenogens in the „wrong“ habitats (old, stable systems)

Many strange patterns; more data/experiments needed….



Danke für‘s
Zuhören !



harsh environm.
(geogr. parthen.)

few resource types; many
resources (soil animals)

fast recovery of resources
(cyclical parthen; e.g. aphids)

many offspring
(e.g.fungi)

many resources
= parthenogenesis
(Scheu & Drossel 2007)

does that solve the enigma?


