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Abstract:

Chemical weathering of heterogeneous rocks of Lesser Kabylian massif (NE Algeria),
are influenced by climatic disturbances during the Miocene. This chemical weathering led to
the development of kaolin deposits, such as in (Tamazert, Chekfa and Haj Ali). The products
of weathering and the fresh rock were subject to mineralogical analysis by X-ray diffraction
and chemically by inductively coupled plasma spectrometry (ICP/AES) for detecting major
elements, and (ICP/MS) for determining trace elements. Mineralogical composition of
weathering product in the three studied sites, showed the dominance of kaolinite (20% a
78%), beside quartz (5% a 23%) and illite/muscovite (8% a 61%). Other accessory minerals
such as chlorite, plagioclase, feldspars are also present, but in small quantities. The
geochemical evaluation of major and trace elements in the weathering product, shows
leaching of (SiO,, CaO, MgO and Na,O) and enrichment of K,O and Al,0;. However,
behavior of Fe,05, is different from one site to another. Trace elements have been enriched
in the majority of samples of the three profiles. Some trace elements (Cr, Zr, Ba, Sr, V, Nb, Rb,
and U) are used to discriminate the hypogen or supergen origin of kaolin. The REE show
enrichment in the weathering product of the three profiles, LREE are more enriched in most
samples, relatively to HREE. The significant negative anomaly of europium (Eu) characterizes
all samples. The (La / Yb) y is slightly compared to the parent rock with the exception of
some samples of Haj Ali site, where it show high concentrations. Field observations and

mineralogical- geochemical studies, show that the kaolin deposits of (Tamazert, Chekfa and
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Haj Ali) are genetically linked, and having a mixed origin (hypogene and supergene), with the
predominance of supergene origin in most studied samples.
Keywords: Geochemistry, Chemical weathering, Kaolin, Lesser Kabylie, Deposit,
Algeria.
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Fig.1. Geological and structural position of the lesser kabylian massif in internal Maghreb

: Tamazert, (2): Hadj Ali; (3): Chekfa area (D.M Durand, 1969; ). M. Vila, 1980). (1)
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Fig 2. Powder XRD patterns of three studied site, Ta: Tamazert; Ch: Chekfa and Ha: Hadj Al. (Quz:

Quartz, KIn: Kaolinite, Ms: Muscovite, Tc: Total clay, Kfs: K-feldspar, Plg: Plagioclase).
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Table 1. Chemical composition of the major elements (in %) of the three studied sites.

Tamazert Hadj Ali
Chekfa
M 1 2 3 4 5 6 1 2 H3 4 5 1 2 3
SiO, 7.4
9.00 | 455 | 3.28 | 451 | 107 | 872 | 628 | 1.25 | 457 | 140 | 5.74 | 565 | 840 | 8.77
2
ALO; | 1.4
6.38 | 1.39 | 250 | 1.79 | 560 | 402 | 0.16 | 3.6 238 | 3.0 0.72 1 997 | 0.11 | 8.60
3
Fezo3
55 | .70 77 .57 72 .26 .26 .85 .25 .90 35 94 .81 .38 .36
MnO
.00 | .00 .00 .00 .00 .00 I.d .00 .00 .00 .00 .00 .01 .00 .00
MgO
A7 | 42 46 33 .39 23 22 .69 72 63 72 62 22 34 35
CaO
56 | Id 16 .05 .04 .05 .03 .08 .39 .09 19 16 .58 .03 .04
NazO
.28 | .04 .56 23 24 .09 .07 23 46 37 .04 91 31 A2 .33
K;,0
12 | .96 35 49 A2 .90 67 21 19 37 .65 .34 .69 .09 47
Tio,
15 | .56 48 37 .39 .50 .60 48 45 .36 44 47 A7 .39 34
P,0s
23 | .07 .04 .06 .04 .05 .04 l.d I.d I.d l.d .04 .39 .04 .06
Pf
86 | .74 42 .57 93 .76 3.86 | .65 .98 .39 23 32 45 .02 .70
(Ti +
Fe) .70 | .26 .25 94 1 .76 .86 33 7 .26 .79 41 98 77 .70
(Cr +
Nb) 25 | 52 2.6 55 2.84 | 500 | 84 0.9 877 | 704 | 766 | 9.00 | 1.1 400 | 5.7
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(Ba +
30

sr) 323 | 67.7 | 265 | 370 | 021 | 028 | 69.1 | 29.2 | 01.4 | 751 | 97.3 | 57 | 39.1 | 271
0

(Ce +

Y +

) 06 | 796 | 641 | 575 (082 | 814 [593 811 [ 686 596 | 805 [ 045 [ 45 |402 | 653

La

(La/y
20

b)x 528 | 37 |662[098 |43 |476 603|627 548 [508 (619 [04 |02 |014
6

|.d: detection limit; Pf: loss on ignition; RM: parent rock
RM 03 §yieio :PF, Jlaii¥ e aslill Bylusedlild c o il o
A gyall adlge NN § poliadl oo (Gsalll § ¢ 52) Weslill poliall 3135 .2 Jourel!

Table 2. Concentration of traces elements (in ppm) of the three studied sites.

Tamazert Hadj Ali Chekfa

M 1 2 3 4 5 6 1 2 3 4 5 1 2 3
Ba

9.0 01 97 30 53 57 69 13 96 75 53 06 42 94 67
Be

16 .68 73 .00 .68 68 .05 .83 32 46 1 .03 21 49 34
Ce

1.1 99 2.5 2.5 02 6.6 6.3 06 7.3 4.2 7.6 11 7.3 9.7 01
Co

.50 0.5 6.5 91 .84 71 .79 .36 .30 34 21 .70 75 .07 95
Cr

2.6 9.1 7.5 51 34 9.2 9.6 0.0 8.77 7.6 8.03 8.8 5 44 3.5
Cu

68 Id Id Id I.d Id Id 7 Id Id I.d Id Id 02 1

Dy

99 .05 91 48 77 .02 72 47 .03 .36 .66 1 33 .05 46
Er

97 .08 .03 52 49 35 37 24 93 .87 .05 62 .20 .00 13
Eu

31 .53 .66 .65 43 13 43 .62 48 46 .88 15 52 1 31
Gd

54 .80 .66 .87 0.7 .83 1 .87 23 .39 43 0.2 .79 .02 .06
Hf
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9 14 11 21 00 10 95 25 87 41 76 25 49 58 .95
Ho

51 11 46 93 32 53 8 8 83 71 13 40 51 72 77
La

2.8 8.0 8.1 8.9 6.3 8.7 7.8 0.5 8.6 5.1 6.15 2.0 0.4 8.8 1.9
Lu

07 46 72 34 45 67 39 30 22 27 41 46 13 30 31
Mo

53 Id Id Id Id Id Id Id Id ld 1d Ild Id 68 .63
Nb

93 6.1 5.1 0.4 44 5.8 8.8 0.9 0.02 44 .63 0.2 1.6 0.6 2.2
Nd

s3 29 88 39 66 77 35 90 512 20 011 42 71 37 96
Ni

2 5 .0 .6 l.d N N 4 .56 0.3 1.45 .6 9 2 7
Pb

3.9 56 6.1 18 49 4.9 0.7 2.2 1.43 0.4 293 4.6 41 9.2 8.5
Pr

98 19 02 15 08 14 11 29 242 11 332 39 8 30 07
Rb

27 28 1 15 15 1.8 4.8 33 34 36 43 27 83 25 77
Sb

.52 13 43 .52 73 .36 31 37 .67 .67 .88 .79 53 77 .86
Sm

75 88 69 90 55 25 26 07 63 8 57 23 63 77 31
Sr

4.0 1.3 0.7 6.5 4.0 5.1 3.8 6.1 3.21 6.4 2.10 1.3 15 51 0.1
Ta

.39 .28 .96 .40 A1 .67 .92 .26 .01 .98 77 21 23 .76 .98
b

82 07 39 02 51 43 87 11 98 8 64 51 64 74 84
Th

49 7.7 6.1 5.3 4.4 7.3 6.3 9.2 9.22 9.7 0.4 0.4 2.6 6.3 4.7
Tm

11 46 61 35 51 70 38 31 28 26 .18 49 .16 29 32
u

15 72 8 05 57 52 39 26 2 08 98 62 67 57 36
Vv

.0 5.0 2.9 1.2 1.5 3.7 1.9 7.0 6.93 5.5 5.33 8.2 N 8.0 5.2
Y
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67 17 35 61 99 6.1 52 46 265 03 67 15 68 1.7 24

Yb
.58 14 .55 34 16 .59 .58 .94 .82 77 46 .21 .00 92 .08
Zr
1" 50 08 12 61 97 95 79 54 31 43 66 3.7 76 00
(La/Sm)y
.40 .93 .92 27 .09 .08 71 .04 A3 .82 22 40 .73 .04
(Tb/Yb)y
33 3 42 47 .39 33 .57 .53 49 .26 47 .64 38 A
(Eu/Eu*)
N 19 18 2 18 19 19 18 18 19 2 19 A2 19 18

(La/Sm) N: slope of normalized light rare earths; (Tb / Yb) N: slope of standardized heavy rare earths.

1000 -

100

Eehantillons normalisés (log1 0)

10 T T T T T T T T T T T T T ]
Ia Ce Pr Nd BSm Eu Gd Tb Dy Ho Er Tm Yb Lu

1000 15 = 3 w13 H2? ——f——TF1

b

100

Echantillons normalises (log10)

10

La Ce Pr MNd Sm Eu Gd Th Dv Ho Er Tm Yb Lu
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Fig 3. REE patterns normalized to the chondrite Cl. (a): Tamazert site, (b): Chekfa site,
(c): Hadj Al site.
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