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Micromorphology of Iron Nodules in a Montane
Ultisol of Central Taiwan

Hsien-Chueh Chiang,"? Zueng-Sang Chen” and Zeng-Yei Hseu?

[ Summary ]

Many evidences of genetic processes in soils could be found by viewing soil thin sections with
polarized microscope. An Ultisol profile was collected from montane forest of central Taiwan to study
their microfabrics associated with the movement of clay and the micromorphological characteristics of
iron nodule. The observation of polarized microscopy, the thin sections of soil samples with fine texture
in all argillic horizons indicate significantly striated b-fabrics attributed to strongly illuviation of clay.
These b-fabrics tend to show grano-striations when iron nodule increased in the matrix. The orientation of
clay plasma is directly related to water flow. Iron segregations in the soil pedon are not only influenced by
eluviation, illuviation, and water flow to form ferrans, but also influenced by alternative oxidation and
reduction cycles to form iron nodules.
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Table 1. Morphological characteristics of the study soil

Munsell color

Horizon Depth(cm) Matrix Mottle Texture" Structure™ Boundary™
A 0-8 10YR5/6 SiCL 2vf&fgr g
BA 8-25 T.5YR 5/8 SiCL 2fer g
Btl 25-48 75YR 5/8 SiC 2fabk d
Bt2 48-76 SYR 5/8 SiC 2fabk d
Bt3 76-96 2.5YR 5/8 25YR 4/8 SiC 2fabk d
Btd 96-148 2.5YR 5/6 2.5YR 4/6 SiC 2mabk d

DSICL =silty clay loam, SiC = silty clay;

2 = moderate; vf= very fine, f= fine, m = medium; gr = granular, abk = angular blacky;

#g = gradual, d = diffuse.

Table 2. Fabric analysis of selected thin sections of the study soil

The b-fabric
Horizon Depth{cm) Primary Secondary The ¢/f related distribution"

Btl 2548 Reticulate-striated Porostraited Open and close porphyric

Bt2 43-76 Porostriated Granostriated Close porphyric

Bt3 76-96 Porostriated Granostriated Close porphyric

Bt4 96-148 Granostraited Porostriated Close porphyric
Pe/f: coarse/fine.
= - SERIE RN AL % (White and Dixon, 1996) » BRI 8598 S 43 H4E
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Fig. 1. Soil thin sections. (a) Clay hypo-
coatings (Hc) with orientation along voids (V)
in Btl horizon, plane-polarized light (PPL);
(b) as (a} with in cross-polarized light (XPL),
Clay plasma shown as porostriated along
voids. Scales of bars are 0.25 mm with
magnification x40,

BF FASEATIERGE - (B e R AR
RIHEFIRERIIE - TR ABTHER R B A U5
B S RIRASREARS | TR TR
FHIEFAEE L (Fig 3b) -
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FAMAI T ER A ST (goethite) ELFRER
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Fig. 2. Soil thin sections (a) Ferrans (F) along

root channels (R) in B2 horizon, PPL; (b)
Ferri-mangans (Fm) along root channels (R)
in Bt3 horizon, PPL. Scales of bars are 0.25
m with magnification <40,

[ (hematite) + ff Schwertmann (1993) FEE&E4F
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e
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BEV RS - ATBSIRSRF IR R (L IEF R
PEATERD - SR DB E S S
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ISR E RS - 54 - I ARG,
KITE Bt [BH AT SR ST At MR e 2 0
SRR R E R - AR Rk
S EITRROB R TI MR - USOA HEMEE A
% - 87 PRI IR T e - BEA
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Fig. 3. Soil thin sections (a) Discontinuous
typical clay coating (Cc) having well
orientation along eracks (C) within Fe nodule
(Fe) in Bt3 horizon, PPL; (b) as (a) but in
XPL. Scales of bars are 025 mm with
magnification x40,

Fig. 5. White coarse mineral grains distrib
-uted within Fe nodule in Bt2 horizon, PPL.
Scale of bar is 0.25 mm with magnification
X40.

Fig. 6. Elliptic Fe nodule surrounded by itliv
-ial clay with strong orientation in Bt3
horizon, PPL. Scale of bar is 0.25 mm with
magnification X40.

Fig. 4. Fe nodule in the Btl horizon, PPL.
Scale of bar is 0.25 mm with magnification
X 40,

Fig, 7. Cracks within big Fe nodule infilled by
small fragements of Fe concentrations and
ferri-argillans, PPL. Scale of bar is (.25 mm
with magnification <40,
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