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The Batumi weathered crust has long Attracted the attentioa, of
researchers, nl. only as. a formation of Quaternary age, which is still
in the development stage, but also as a major geological body, whose
development'has-taken place under conditions of complex actively
developing relief of the Alpine folded zone. As is well known, all other
well-developed weathered' crusts in the territory of the Soviet Union,
are associated exclusively with platform structures and:,were formed on
slowly rising, peneplaned plateaus [1, 2]. The possibility of forming a
weathered crust of corresponding .thicknes' under the condition of
dissected relief along the Batumi coast si an extremely unusual phenomenon
and untki now has 'been attributed to the existence ih this region of an
epoch 'of peneplanation and the protectivw effect of a dense subtropical
vegetation.

Our investigations revealed that ihe Batumi weathered crust is not
aj ordinary weathered crust of the Ural type, but is a complex polygenic
formation, in whose formation a role was played not only by surface
weathering, and soil-formation pro-esses, but also 'by postmagnatic hydrg-
thermal processes.

It,was found that in the classical cross section of the Chakva
River the clayey and, grus products lying on the basaltic rocks under
"red ,earths" of kaolinic composition '(Figure 1) do not constitute the
lower horizons of the weathered crust profil'e, as has been assumeduntil
now, but instead ar- clayey metasomatites of postmagmatic hydrothermal
origin,.
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Proofs of the hydrothermal geniesis. ,of iron-bearing, Al-mg montm~ril-
lonite clays -of the lower horizon of the' Chakva 'River cros sectioliT
(described initially by N. A'. Lisitsina (3]- arid the auihor []as hyvdro-
-chl'oritic eluvium), are as fo3llows:

1,. A close sp4atial correlation -betweeni the Playey furmations of
-this type and a complex of bentonitic Clays of -the. Upper Eocene6, wvho-se
hydrothermal genesis was,-demonstrated by G. A. Tvalchikelizde:, G. 'S.
Dzotsenidze and N. I. Skhartaladzej5 i the example of the Askasczn'e
benton itic deposits,, -ituated nearby.

2., The composi~tioni of rock-forming -cliy minerals, unusu al for
w eathered- crusts. The principal component of the structured clays of
basal-tic rocks a'lon g the Chakva :River is trioctahedral iron-bearing
Al -Mg-m6ntmorili1onie (d 601 = 14.6 A, in glycerin 17.6-18.85 A;, at

5S0 9.6 A;. d 0 = 1 1.537-1.539 A)-,, a mineral characteristic both for

autometainorphically and, hydrothermally modified".basaltic rocks.. E-owever-x
in weathered crusts minerals of-the monimorilhonite group are always
xTcpresented by dioctahedral aluminum montmoril-1ohite (4SiO *A1 0 HO2 2. 3nH2 ,
with d- = 1.49 A)-and varieties, tranisitional to tfioc'tahedral ferrn-

montmorillonites with 'Fe 3 n the lattice but -poor in M
(4Si02(Al, Fe) 0 *nffL 0 with d 6  i .,50 A) opr_ nontronites (4SiO2 e 03

2 0 ihd060r'15A)

3. The development of trioctahedral- Al-Mg-montmorillonite, not -only
from dark-colored (augite -and- hornblende), and chlorite-like minerals of

thO-basaltic rocks, but als o -from feldspars,- a phen omenon xnever observedI
in weathered: crusts, since iron-bearing Al-Mg-montmoril-iiite cannobt be
obtainer4 from plagioclase by simple leaching without addition of

3+ 2+
Fe and- Ng

4. The presence in rocks completely decomposed to clay-of completely
fresh augite phenocrysts, which have not been subjected to* decomposition.
!In weather-ed crusts the: dark-colored minerals ~are decompo~ed -during the
initial stages of weathering, whereas- in 'both hydrothermally modified
tuffs' and lavas dark-colored minerals frequently remiain unmodified.
These data are also confirmed by -the fact that during the formation of
both red and- brown ,eluvium (see 'Figure 1), in iron-,bearing, Al-Mg-
montmorillonite clays, in such caT s, as along the -Batumi coast,.augiteis ~ ~ ~ ~ ' deopsd prmail with th Ionto ofaI~da oti
framework.

Thus, in the Chakva River cfos.,1 section, only the upper, red-
,colored kaolinitic horizon, crownifig the -cross section, contituteS the
weathered _rust'(see. Figure 1, layak 3), whereas the -dense 'basaltic
nuclei, br-ittle greenish clayey rocks of th& lower horizons in the cros
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NOT REPRODUCIBLE
'M r.--

TFigure 1. Cross section of right b-ank, of Chakva Ri'er,
near Georgidze Village. 1I, 'Rre.'ent-day soi I, brown,
cliayey, lo~r of the deluvialI type~, containing huifius-

A.-.6r tm k 2, Present-daylbrowneluvium on
plop6S, Well-expressed, brown clayey ochre of hydro-
§qethUtiFc-kaol i'niti'c composit~ion,; 3,, Raspberry-red.
ka,11ii with nucle-i of dense- amygdaloidal 'basalt'
up' to 4f thiVck; 'h, Green ish br itt.14 montmorilI-
lonite claiys with a relict structure of hyaloclastite
and' wi'th' ptienocrysts of fresh augilte hol'ding fiuclei,
of defie-,amygdaloidal basalt, uR to 8-10 m thThk;

6, _ru ofcloiihyaloclasti~te with nuclei of
dense amnygdaloidal basalt, up to 5-6 m 'thick; 6,
Dense spherical basal'tic lavas with chlori',tic
hyalocias-tite in concentrates and in spaces between
spheres, apparentl thickness 2-3 M.

section,, rich in augite phenocrysts,.cbnstitutes clayey metasomatites
of, hydrothermal c'igin which have been expos-d . at the surface and,
subjected to weathering. Accordingly, the 'pnrt rocks of the weathered
crust along Ithe Chakva River are not igneous ted0,.ks,, but struct'ured
Al4lg-montmrill-onite clays of hydrothermal genesis, r,_ch in pyroxer.e,
'lying on dense sjprica1 (spherulfitic) -basaltic 'lavas. The residual
thickness of the raspberry-red 'kaolinic eluvium crowning the Chakva
Ri'Iek-cross section, do6§fiot exceed 3-4 lii;. -however, the thickness of
th,- entire clay e stratum, inceluding, the clayey metasbmatites of 'hydro-
thermal origin' s2)2 m.

Two strata, in ,,ontact with one anothet rich in volcanoclastic
material, were subjected to, hydrothermal argitlizati'n, in tha iatumi-
region:' a porphyritic spite of -the Middle Eocene and a trachytic suite
of thfa U'pper Eocene.



The hydrotheirnal genesis of Al-mofitmoriilonite ,clays of the
'trachytic suite, as noted above, was established by A. A. .Tvalchrelidze,
G, "S. Dzotsenizde and N. I. Skhartladze [5]: and was later confirmed"by
'G. S. Dzotsenizde [6] for the region of th& Askqnskoye bentonitic
deposit, situated to the east of Makharadze. The Al-montmorilloitite
clays devl'ope& fa her Outh, in the Kobitietsko-Makharadzevskiy region,
have the same genesis, but ]h,,re in, the 'region of development of "Batumi
red earths" they have aiready been described as ,products of the weathered I
crust.

In the, ,omplex of rocks of the porphyritic suite along the Chakva
River, it was mostly hyaloclastites with nuclei of basaitit Tocks-,
products of fragmentation of basaltic lavas forming during the process
of rapid coveting of viscous basaltic ,melt upon contact with sea water, ,
lying -n dense spherical (spherulitic) lavas, which were montmorillonitized
[91.' Under -water,, it, was glassy hyaloclastitic material which for the

most part was subjected, to autometamorphic modification, whereas the
relativ6ly well-ctystallizedbasaltic nuclei included within -it remained'
only s'lightlly modified. Accordingly., later, during the'hydrothermal
argillizition. Of sphorulit saltic lavas, rich in hyaloclastiti¢
wateriali thle 'hyaloclastitic mass, decomposed wi.t~h- the formation Of
chlorite-like products, was Isubjected to montmorillonitizaltiofi, whereasthe weli-crystallized basaltic spherules included within it remained as
before both, dense :.,d unmodified..

The weathering processes superposed' on this hydrothermally worked
stratum, as well as the processes of hydrothermal 16aching, developed
in the most porous rocks, in this case in the structured Al-Mg-mont-
,morillonite cl'ays (porosity 40'-45%t,, leaving the dense basaltic
spherules -(porosity 8-i0%), unaffected'. As a result of this selective
process, reddish and brownish eluvial products of kaolinic composition
developed which incorporate nuclei of dense unmodified basaltic rocks.

The erosion of .clayey metasomatites in the Batumi area and the,
formation of eluvium and' soils on them evidently began, from the Middle
Pleistocene (from the Post-Bfkinskaya orogenic phase), from the time of
formation of the principal forms of present-day relief [6]. The
weathering and soil-fofing processes along the Batumi coast also
involved the Pleistocene-Holocene terraces. The degree of weathering.
of the terrace deposits varies in a very broad rangt and is 4eteimined
to a considerable degree by the primary composition of the rocks forming
them. The terrace deposits of the region- of development of metasomatites,
rich in sandy-silty material of hydrotherfially modified rocks, were

decomposed particularly well. An example is the terrace deposit7 of the-
Kentrish River, described by A,. G. Chernyakhovski-y [10].

Uh& weathered crust of th Batumi coast of the Caucasus can be
defined into a new independent type under the nathe "'pseudozonal" or
"Batumi,." In such crusts the upper kaolinic -horizon is eluvial, whereas
the role ofi an "intermediate" zone of the profile is ,played by clayey
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formations of hydrothermal Ooigin. It is frequently very difficult to

distinguish pseudozonal crusts from real zonally constructed weathered

crusts (of -the Ural type)-because we cannot always distinguish the
weathered -products fron hydrothermal metasomatites. The mineralogical
similarity of such genetically different formations can be attributed
to a considerable degree to the fact that in the postmagmatic hydro-
thermal argilization -of rocks, transpiring near the surface, a role is
played by surface stratum water of water-bearing horizons.
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