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SOME BAUXITIC TEXTURES AND THEIR GENETIC
INTERPRETATION

(Figs. 28)

Abstract: Most important micromorphological features of karst-
bauxites of Hungary are discussed with special emphasize on elementary
processes of bauxite formation and the individual textures and structures
produces by them (primary sedimentary structures, structures assigned
to the mechanical effect of paraautochtonous reworking, structures
assigned to the chemical effect ol early- and late-diagenetic chemical
processes, structures of prelithification compaction and epigenetic struc-
tures formed after the deposition of the coverbeds on reaction with
descending solutions).

PezwoMe: B crathe JHCKVTHPOBAHBL CcaMble Baaibie MukpoMopdoiorieckne
UEPTH KAPCTOBBIX OOKCHTOB Benrpuin o0pasoBuiBaionlixces npin BeeX 0cHOB-
HBIX npoucccas ux GopMUpoBanis 1 18 HEX THOHMHBIC TCKCTYPL 0 CTPYK-
TVPBL  (NepBHYHBIE OCAL0UNBIE CTPVKTVPEL CIPVETVILL MeXOHIUCCKO  nepepa-
OOTKH NapaaBTONTOHA, DAHHCINATCHETHUCCHIEC 11 03AHCANATCHCTHICCKIe CTPYK-
TYPHL, CTPYRTYPBL JAHTHQHUEAINOHUBIC i1 CTPYKTVPBL BOZHHKIOULIC B0 BpeMs
UUCEHCTHUCCKOTO  [POLLECCa  HHCXOIAWIMIL  PACTBOPAMI) .

Karst bauxites — although undoubtedly belonging to the group of metalli-
ferous raw materials — are generally omitted from handbooks of ore-microscopy.
Reasons for this omission are quite understandable. Bauxites do not polish well
and — except for hematite — the absorptionreflection properties of their main
constituents are generally insufficient for being studied under the reflected-
light microscope. Since by grain-size they are generally considered as “pelitic”,
conventional petrographical microscopy is likewise troublesome in most cases.
This is why the role of micropetrography became subordinated to other more
up-todate method of investigation of bauxites.

It was only a small number of authors, namely Nicolas (1968), Valeton
(1972), Augustithis (1978) and partly also Bardossy (1977) who rea-
lized that no rockforming process, not even bauxitization can be adeqately tra-
ced when neglecting the information contained by the structure and texture
i. e. the “micromorphology™ of the material in question.

There were two important conclusions emerging from the few but outstanding
results of the above mentioned authors, namely that No 1. the microtextures
accessible by the normal petrographic microscope are immensely rich in genetic
information, but No 2. at the level of our present knowledge this information
is sometimes hard — if not impossible — to decipher and translate into the terms
of petrogenesis.

Genetic interpretation of structures and textures always needs some adequate
classification of the phenomena.

The first attempts to set up a textural system for bauxites in general were
those of Valeton (1973) and Bardossy — Nicolas (1973), the latter
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Fig. 1. Fine-grained microclastic matrix of pelitomorphous bauxite (Gant) Magn.
200 . crossed polars.
Fig. 2. Alternating laminae of pelitomorphous and microbrecciated bauxite (Nagy-
tarkany). Magn. 200 >,
Clastic structure resulted by early diagenic “parautochtonous” redeposition
(Fenyalo). Magn. 20 X (with courtesy of Mrs E. Toth-Gecese).
Fig. 4. Dlagemc. clastic ooid-bearing bauxite consisting of fine-grained kaolinitic-
boehmitic matrix with scattered patches ol coarse-crystalline gibbsite (Dudar). Magn.
20 >, erossed polars.

g

Fig.

of which was officially accepted in the same year by the International Committe
for studies of Bauxites Alumina and Aluminium (ICSOBA). As to lateritic bau-
xites this system was modified in 1978 by the present author in Athens (Greece)
and in 1980 by the IGCP No 129 Laterite seminar in Triwandrum (India). As
to karst bauxites no substantial attempt to modify or fill out the Bardossy
— Nicolas system has been published up to now.

Since during the last ten years in Hungary the micromorphology of bauxites
became an intensely cultivated field of research (Hidasi, 1978; Hidasi
— Mensaros, 1976; Mindszenty, 1976; Gecse — Mindszenty.
1979), the aim of setting up a new comprehensive genetic system of bauxitic
textures seemed to be something quite plausible. At the same time it was quite
obvious, however, that the work could be completed gradually. in at least three
successive stages only, so that:
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Fig. 5. Diagenic-clastic ooid-bearing bauxite with broken ooids of the segregation-type
and with traces of late-diagenic rearrangement of sescquioxides in the groundmass
(Iharkut). Magn. 35 <.

Fig. 6. Rounded bauxite-pebbles and iron-rich ooid-fragments cemented by a diage-
netically reerystallized kaolinitic-crandallitic? matrix (Gant). Magn. 20 >, crossed
polars.

Fig. 7. Iron-rich round-grains and ooids embedded in a fine-grained argillaceous
matrix. Note the large aceretional ooid on the right formed around a detrital carbo-
nate grain (Iszkaszentgyorgy). Magn. 50 X, crossed polars.

Nete: Figs. 1—-2 — Primary sedimentary structures
Figs. 3—10 — Diagenic structures
Figs. 3—7 — Early diagenic structures formed by mechanical and chemical pro-
cesses, characteristic of parautochtonous redeposition

In the first stage all observable textural elements should be precisely
described, and correlation of each of them with elementary processes of for-
mation should be established.

In the second stage associations as well as vertical and lateral relation
of the above mentioned textural elements should be investigated in detail, and
structural and textural microfacies should be established and defined.

Inthe third stage relation of the individual microfacies to the processes
of formation of industrial-grade deposits should be revealed.
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Fig. 8. Pore-space filling of diasporic-calcitic composition (Iharkdt). Magn. 300 3,
crossed polars with sens: tint plate.

Note: Fig. 8—10 — Late diagenic structures formed mainly by chemical processes.
Fig. 9. Automorphous crystals of boehmite? within an ooid (Iharkut). Magn. 300 X,
crossed polars with sens: tint plate.

Fig. 10. Subconcentric inner structure of an iron-rich ooid with the contraction-spaces
filled by late-diagenic (syneretic?) gibbsite (g) and calcite (¢) (Iharkut). Magn. 120 X<,
crossed polars with sens: tint plate.

The work has begun. Most of the first stage is completed now and elabora-
tion of the tasks of the second stage is in progress. The results of the first and
second stages will be presented briefly in the followings:

Karst bauxites are essentially fine-grained clastic sediments consisting of
particles, the size, shape and arrangement of which is the joint result of the
threefold process of sedimentation (= weathering — transportation — diage-
nesis and epigenesis).

Since bauxitization on a karstic terrain is a diagenetic process meaning pro-
found rearrangement of the constituents not only in the chemical but also in
the mechanical sense, it tends to conceal all primary sedimentary
structures, thus the fine-grained clastic nature of the sediment and the
finely laminated structure can be recognized very rarely and in low-grade
ores only where diagenesis was not so intense as in some high-grade types.



BAUXITIC TEXTURES 669

Fig. 11. Shear-fractures of compactional origin in an ooid (Iharkdt). Magn, 35 X,
Fig. 12. Compactional collapse of the outer shells of an ooid (Dudar). Magn. 20 .
(With courtesy of Mrs E. Toth-Gecse).

Note: Figs. 9—10 — Late diagenic structures formed mainly by chemical processes.
Figs. 11—-12 — Late diagenic — epigenic structures formed by compaction (=
mechanical effect).

Fig. 13. Late-diagenetic pore-space filling alumina-precipitations (white) in the peli-
tomorphous groundmass of an ooid-bearing bauxite (Dudar) Magn. 35 X. (With cour-
tesy of Mrs E. Toth-Gecese).

Fig. 14. Pore-space [illing iron-hydroxide of late-diagenic origin in a kaolinitic-boeh-
mitic bauxite (Halimba). Magn. 3 .

Having been deposited in the hollows of the karstic terrain, but not yet co-
vered, the “prae-bauxitic” material may subsequently undergo several stages
of local reworking and redeposition (= early-diagenic parautochtonous trans-
portation). Steady chemical and mechanical agitation during these early-
diagenic processes results in the formation of characteristic structures
such as pisoids, ooids, roundgrains, various kinds of intraformational breccias
ete.

Pisoids, ooids and round-grains may form, however, during later stages
of diagenesis, too, when colloid-chemical processes lead to in-situ for-
mation of spheroidal structures of both accretional and seggregational origin.
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Fig. 15. Iron-poor bauxite with organic detritus (black) (evidence of reducing envi-
ronment immediately below the swampy overburden) (ITharkuat). Magn. 80 .
Fig. 16. Plant decay results in deferrification, resilication and the rearrangement of
mineral grains surrounding the decaying material (note the radial orientation of the
kaolinite grains) (Iharkat). Magn. 80 >, crossed polars.

Note: Figs. 13—14 — Late diagenic — epigenic structures formed by chemical rearran-
gement of the constituents.
Figs. 15—16 — Epigenic structures formed by chemical alterations (mainly on
reaction with descendant solutions).

Fig. 17. Vermicular crystals of kaolinite with scattered spots of [ina organic defritus
(= resilication structure) (Iharkat). Magn. 35 X.
Fig. 18. Ooid-bearing bauxite, kaolinized and partly deferrificated but retaining its
original structure (Tharkuat). Magn. 35 X, crossed polars.

Sometimes even broken fragments of early-diagenic ooids may obtain late-dia-
genic accretional coatings — examples of autochtonous chemical changes super-
imposed on early-diagenic structures.

Overburden compaction results in plastic deformation in respect
of soft unlithified ooids or pisoids and in brittle deformation (collap-
se or shear) in respect of lithified rigid structural elements (e. g. ooids com-
plete or fragmented) deposited after shorter or longer periods of parautochto-
nous transport.
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Fig. 19. Kaolinization-structure resulted by plant-decay with a fine network of hae-
matite (Iharkat). Magn. 100 >.

Fig. 20. Kaolinitic bauxite impregnated with finely dispersed calcite (non-tectonic

“karst-contact” facies) found right along the side-walls ol the karstic sinkhole (Ihar-
kut). Magn. 35 3, crossed polars.

Note: Figs. 17—20 — Epigenic structures formed by chemical alteration (mainly on
reaction with descendant solutions).

Fig. 21. Kaolinized bauxite with a shear-plane and with signs ol post-bauxitic re-
mobilization of iron (opaque impregnations of haematite) (*fault-plane” facies) found
along a young fault-zone (Tharkat). Magn. 20 X.

Fig. 22, Decoloration-coloration features produced by successive stage of iron-mobili-
zation. Epigenic reduction by descendant sulphur-rich solutions lead to the formation
of pyrite (p) surrounded by deferrification patches (d). Successive oxidation resulted
in alteration of pyrite into geothite and haematite (red and russet resp.) note the
fine clastic character of the groundmass visible in the pale patches (Iharkut). Magn.
200 3. crossed polars.

Partial remobilization of elements like iron, caleium, silica
and alumina via true and/or colloidal solutions result in the formation of va-
rious pore-space fillings, coatingsandseggregation struc-
tures within the already buried sediment. Radial orientation of fine-grained
platy crystals (e. g. kaolinite) around remobilization structures and certain so-
lid-state mineral alterations (like recrystallization by ageing of the colloids)
are considered to be of late-diagenic origin, too.
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Fig. 23. Spherulitic aggregates of siderite with signs of beginning alteration into
goethite and haematite (Red) (Feny6fd). Magn. 35 X, crossed polars.
Fig. 24. Detrital [ragments of fossil algae (Munieria sp.?) mixed with the iron-rich
recdeposited material of the uppermost layers of the L. cretaceous (“pere”) bauxite
horizon (Alsopere). Magn. 35 X,

Note: Figs. 21—-23 — Epigenic structures formed by chemical alteration (mainly on
reaction with descendant solutions).
Figs. 24—26 — Epigenic structures formed by mechanical processes (reworking).

Fig. 25. Disturbed laminae of a quartz-dolomite silt cemented by and partly inter-
bedded with iron-rich argillaceous bauxite. (Evidence of post-buxitization redeposi-
tion and the admixture of non-bauxitic clastic “impurities™) (Iszkaszentgytrgy). Magn.
85 X, crossed polars.
Fig. 26. Iron-rich ooids, bauxite pebbles and some fragmentary remnants of the Mu-
nieria sp.? cemented by an argillaceous-bauxitic matrix (Alsopere). Magn. 40 X.

Structures and textures resulted by epigenic processes: along the walls
of the karstic sinkhole CaCO, precipitates from hydrocarbonate rich waters and
impregnates the ore in the form of finely-dispersed xenomorphous masses of
calcite. Kaolinization of Al-minerals as a result of interaction of Al(OH); with
the dissolved silica content of descendent meteoric waters is also a common phe-
nomenon here, leading to local deterioration of the grade of the ore (“karst-
contact™ facies).
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Iig. 27. Slightly tectonized pelitomorphous microclastic bauxite with haematite-filled
planes of [racture-cleavage (example of post-lithification deformation). (Nagvhar-
sany). Magn. 80 3, crossed polars.

Tig. 28. Shear-fractures formed along planes of maximum stress in a pelitomorphous
ooid-bearing bauxite (typical example of postlithification deformation). (Nagyhar-
sany). Magn. 35 .

Note: Figs. 25—26 — Epigenic structures formed by mechanical processes (= rewor-
king).
Figs. 27—28 — Structures indicating postlithification tectonism.

At places where the ore is covered by swampy layers downward percolating
low-Eh swamp-waters, rich in organics may cause manyfold epigenic mineral
alterations in the uppermost horizons of the bauxite body. Ferric iron is gene-
rally converted into the ferrous form here, and combining with S or CO. re-
sults in the formation of undesirable impurities such as finely dispersed pyrite
or siderite.

In addition to chemical alterations also the effect of mechani-
cal processes may be deteriorative from the point of view of grade.
The admixture of non-bauxitic clastic material (such as quartz-sand or silt-size
carbonate grains) during post-diagenic redeposition may for instance lead to
relative decrease of the Al-content of the ore.
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