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Aristotle, ?350 BC 

Recognized the role of earthworms as the   
‘intestines of the earth’



Gilbert White,  1777

• Earthworms a small & despicable link in 
the chain of nature, yet if lost would 
make a lamentable chasm

• perforate & loosen soil
• worm casts, a fine manure
• much addicted to venery



J C Savigny, 1826

First to state that there are many different 
earthworm species, not just the one 
species listed by Linnaeus in 1758



Charles Darwin
• 1837: Paper presented to Geological 

Society of London on the formation of 
vegetable mould

• 1881: Book (his last) ‘The formation of 
vegetable mould through the action of 
worms’

‘It may be doubted whether there are many other 
animals which have played so important a part in 
the history of the world, as have these lowly 
organized creatures’





Stonehenge
UK



SW WA

• 1905:  Hamburg Expedition, Wilhelm 
Michaelsen (monograph 1907)

• 1931: Ada Jackson
• 1970-1: Barry Jamieson
• 1977+: Ian Abbott, Tom McCredie







Fundamental groupings

• Lumbricidae (N Hemisphere; some 
accidentally transported to SH)

• Megascolecidae (S Hemisphere -
Gondwanan link; a few peregrine)













Earthworms affect all three 
components of soil fertility

Physical: improve soil structure

Chemical: increase 
incorporation of organic matter

Biological: redistribute spores 
of fungi (e.g. mycorrhizal fungi,
plant pathogens)

Life cycle of earthworms:
• require moisture; 
• organic matter (especially N); 
• survive adverse conditions in 
surface as cocoons or 
aestivate at depth 







Biological ploughs

• Earthworms can disturb soil

• Earthworms can be affected by 
processes that disturb soil



• seasonal changes in abundance
• burrows - distinctive for different species
• e/w have high requirement for nitrogen 

(i.e. require OM with high %N)
• e/w casts have higher nutrient status 

than bulk soil
• e/w increase soil aggregation & 

infiltration
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Accidental importation of earthworms 
into Australia



Earthworms in SW WA

Main species present in agricultural soils:

Microscolex dubius
Aporrectodea trapezoides

Megascolex imparicystis (NATIVE species)

In undisturbed soils:

Generally small indigenous species present









How many species of 
Oligochaeta?

• World: ?3000 spp
• Europe: 80 spp
• Australia: 350 native spp named
• Tasmania: 228 native + 23 exotic spp
• SW WA: 30 spp named
• Perth region: 21 native +7 exotic spp
• Porongurup Range: 11 native + 2 exotic 

spp











Megascolex imparicystis, 
Karakin

Land use                      Biomass (kg ha-1)
1981      1982

Kwongan 0             0
Recently cleared                   0             0
Pasture                              410        670
Recently ploughed             360        130



Northern jarrah forest study -
methods

• 23 stands sampled 1980-3
• 50 soil cubes searched (19 x 19 x 15 

cm3)
• 8 site characteristics recorded
• 12 soil properties measured
• 4 earthworm characteristics



Northern jarrah forest study -
results

• No. of Spp = 0.006 AAR - 1.90 (R2 = 0.75)
• Frequency = 0.07 AAR - 0.82 basal area -

4.31 years since fire - 14.17 (R2 = 0.74) 
• Biomass = 0.003 AAR + 0.13 (silt + clay) -

3.25 (R2 = 0.78)
• Density = -22.22 pH + 0.03 AAR -1.17 

coarse sand + 189.63 (R2 = 0.82)



Northern jarrah forest study -
results 2

When regression analyses repeated using 
only the 12 soil factors:

• No. spp: -K, -CS, -G (0.72)
• Frequency: -pH, -K, S+Cl, -CS, C (0.75)
• Biomass: -K, S+Cl (0.70)
• Density: -pH, -K, -CS, -FS (0.76)
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