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Abstract. Serpentine in soils weathers to undistinguishably small fragments, but in 
some soils, larger serpentine fragments may be protected by self-supporting iron 
hydroxide coatings. Unserpentinized minerals accumulate residually. Serpentinite 
soils have mull humus and locally moder humus, but no amorphous coatings. Char­
acteristics of impeded drainage are few. Pyrigarnite soils have a sandy matrix which 
is due to the grainy character of the host rock. These soils have moder and amor­
phous humus, indicating transitions between Inceptisols and Spodosols. Soils on 
chloritized amphibolite have strong segregation of iron compounds. 
Key words: mafic rocks, micromorphology, inceptisols, spodosols, serpentinite. 

Introduction. Of the soils described by van den Born & Buurman (1985), profiles B, 
E and O on serpentinite, profiles D and K on chloritized amphibolite, and profile T 
on pyrigarnite were sampled for micromorphological investigation. The investiga­
tion supports conclusions on rock weathering and soils genesis. 

Methods. From each of the profiles, undisturbed samples were collected in steel 
boxes (sized 15 cm x 8 cm x 5 cm). These samples were impregnated with plastic 

1 Present address: 1045 NE D-Street 5, Pullmann, WA 99163, U.S.A. 

64 



H. KOK AND P. BUURMAN 

and thin sections were prepared of size 8 cm x 15 cm. Profiles were not always sam­
pled in full, but care was taken to have samples of each transition between horizons 
and of fully developed horizons. Thin sections of unweathered rock samples were 
used for comparison. All thin sections were examined with a polarizing microscope 
and described. In some cases, minute samples for X-ray diffraction analysis were 
taken from impregnated samples, to support interpretation. 

Results Six crystalline forms of serpentine were recognized in thin section. These 
forms are similar to the forms SI, S3, S5, S7, S9 and S10 of Rimsaite (1972). Only 
'mesh serpentine' (forms SI and S3) was fairly resistant to weathering. This form 
has a lattice of white, biréfringent serpentine crystals. Irrespective of form, yellow­
ish brown accumulations of iron compounds are formed in cracks upon weathering. 
Rock fragments fall apart, and S-matrix is formed which contains indistinguishably 
small serpentine fragments. X-ray diffraction analysis indicates that serpentine is 
still present in the clay fraction. Sufficiently coherent rock fragments may be enve­
loped by thick coatings of iron compounds, which become self-supporting. In time, 
serpentinite within these coatings may dissolve, leaving box-like structures, which 
may be empty or filled with S-matrix. In some cases, the coating protects the enve­
loped serpentinite fragment from further weathering, and such fresh serpentinite 
fragments may be found throughout the profile. 

Macroscopically homogeneous serpentinite may contain considerable amounts 
of unaltered grains of pyroxene, amphibole, chloritized amphibole, chlorite, oli­
vine and magnetite. Such inclusions, if abundant, have a major influence on pedo-
genic processes, because they constitute a coarse-grained residue after dissolution 
of the less resistant serpentine. Amphibole and pyroxene grains may occur 
throughout the profile, either uncoated or with coatings of iron compounds. Olivine 
grains (forsterite) have a similar distribution but are usually coated. Within coat­
ings, the grains may gradually dissolve. The amount of impurities varies locally. 

Chloritized amphibole and chlorite occur as veins in the serpentinite rock, but 
may be scattered through soil profiles. Chloritized amphibole has amphibole-
pleiochroitic colours and is found in large agglomerates of laminated packets. Upon 
weathering, iron hydroxide coatings are formed between laminae, packets fall 
apart, become grayish brown and loose their pleiochroism. The laminae, finally, 
weather to unoriented clay particles which loose most of their birefringence. 

In serpentinite profiles B and O, matrix material constitutes 10 to 40 % and con­
sists of skeleton grains with clay and mull humus. Fabrics are omnisepic, undulic 
and skelsepic. Profile B contains many box-like structures; profile O has some iron 
segregation due to gleying. Channel vosepic structures, due to pressure, are found 
in B; some faecal pellets were found in the Bw horizon of this profile. In serpenti­
nite profile E, the humus form is moder. The cause of this difference can be either 
parent rock or microclimate. Profile E did not have the chemical characteristics of a 
podzol. 

Micromorphology of soils on chloritized amphibolite is quite complex. Humus 
forms were not recognized in thin section. Matrix constitutes 30 to 50 % of the ma­
terial, is very inhomogeneous and contains aggregates of fine clay, sometimes in 
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recognizable laminated packets. Iron segregation (neoferrans, neoreductans) is 
prominent along channels and in the matrix and indicates both gley and pseudogley, 
which reflects changing water regime with season. Fabrics are omnisepic, lattisepic, 
undulic, and are sometimes inherited from the parent rock. Channel vosepic struc­
tures represent pressure rather than illuviation of clay. Clay papules of smectite 
mineralogy (XRD-analysed) and with a uniform birefringence were found in bands 
in profile D and are probably pseudomorphs after chlorite (compare chlorite-smec-
tite transition described by Zijlstra et al., 1985) and not related to clay transport. 

The pyrigarnite rock of profile T consists of plagioclase, quartz, amphibole and 
pyroxene with varying amounts of garnet. The latter may have much larger grains 
than the other minerals, but is strongly cracked. Profile T has 40-60 % S-matrix 
consisting of moder humus, skeleton grains and ferric nodules. Aggrotubules are 
common, indicating intense biological activity. In the Bhs/Bw horizons, skeleton 
grains are partly coated with amorphous humus. Fabrics are isotic and undulic in 
the Ah horizon, undulic in the Bhs/Bw horizons; skeleton grains are partly coated 
with amorphous humus. Fabrics are isotic and undulic in the Ah horizon, undulic in 
the Bhs/Bw horizons. The Bhs horizon did not fulfil the chemical requirements of 
spodic horizon. 
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