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Abstract

Through a systematic sampling test and mass equilibrium analysis of the three sorts of complex assemblages (intrusive

complex, tectonic complex and metamorphic complex) penetrating the metamorphic core complex (MCC) in the Xingzi area of north

Jiangxi, the authors find that, like major elements, the trace elements of small ion radius, big specific gravity and high potential form the

accumulative series in fault rocks, instead of divergence series. In rare earth elements, SREE and HREE are relatively centralized, charac-

teristic of rising and Eu loss in the distribution pattern. Only on the upside of the ductile fault, there exist some phenomena contrary to the

general rules, most of which are restricted by the rock rheologic differentiation, coupling of mechanics and chemistry, and inversion of tec-

tonic regime.
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In the early 1980s, the metamorphic core com-
plex study was started and its model of extensional
To the year 1993 when
the academic conference was held in France on “The

tectonics was established'! .

Late Extension of the Orogenic Belt”, the studies on
the genesis classification and evolving process of meta-
morphic core complex ( MCC) were further dis-
cussed®’. Since the 1990s, cooperative studies on the
metamorphic core complex have been carried out by
Chinese and American geologists in north Chinal®!,
and by Chinese and French Scientists in south Chi-

na[“ .

During the course of study, the latter group
found that, in the regions of Jiangxi-Hunan-Hubei,
all the central parts of the MCC have intrusive rocks,
which also occurred in the MCC of the Euro-Ameri-
can regions such as the central massif in France. Thus
a term of intrusive metamorphic core complex (IM-
CC) was developed. In the complicated lithologic as-
semblage of IMCC, there are three sorts of complex
composites from the core to the margin, which are in-
trusive complex, tectonic complex, and metamorphic
complex. In the late period of the major orogenic

rock-rh

logy, tectonic inversion.

movement, the most active portions for the dome ex-
tensional tectonic stress field and the geochemical field
are tectonic complex belts. In general, the mylonite
(inclusive of proto-mylonite and ultra-mylonite ),
gneissic mylonite (mylonitic gneiss) are typical fault
rocks in the ductile zone.

Since the 1990s, new research achievements
have been made worldwide on the subjects of the
boundary migration of mylonitic grains in ductile
shear zones of varied crystal depths and layers, min-
eral lattice differentiation, the increase and decrease
of rock and mineral volumes, the assemblage and di-

[5-7] " Much attention was fo-

vergence of elements
cused on major element analyses in the course of
tectono-geochemistry study in the ductile shear zone.
A systematic test ( Tables 1~3) and mass equilibrium
analysis ( Table 4) of lithologic sections (Fig.1) from
the three sorts of complexes penetrating Donggushan
to Wenling in the Xingzi area of north Jiangxi are car-
ried out in this study. In addition, a brief description
is given on the variation of the trace elements and rare

earth elements in the ductile shear mylonitic zone.
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Table 1. Whole rock analyses from ductile shear zone of the Xingzi metamorphic core complex, northern Jiangxi (/10 2)?

Sample o . i . . A

l\?lp( Rock type Si0; AlLOy Fe; 0z FeO  TiO;  CaO MgO KO Na0O P,0s MnQ LOS Total
INO.L

LSL0 Mica schist 49.32 14.93 2.21 8.21 1.22 11.14 7.89 0.27 1.88 0.12 0.21 1.92 99.32
[.S13 Mylouaite 70.84 12.94 0.66 4.33 0.72 1.94 1.37 2.16 3.37 0.16 0.14 1.32 99,95
L.814 Mylonite 69.39 15,10 2.47 2.13 0.58 0.043 1.04 5.00 0.17 0.047 0.14 3.22 99. 84
[.S15  Gneissic mylonite  73.84 12.72  1.14 1.48 0.26 0.98 0.36 4.80 3.32 0.067 0.072 1.13 100.17
[.S16 Gneiss 76.74 13.66 0.96 0.95 0.069 0.05 0.31 4.21 0.30 0.052 0.061 2.65 100.01
LSIR Fine granite 71.73  14.19 0.34 1.24 0.20 1.56 0.44 4.24 4.22 0.12 0.10 1.88 100.26

a) Analysed by Qi Liang, Open Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, (Guiyang.

Table 2.  Trace element abundance from ductile shear zone of the Xingzi metamorphic core complex, northern Jiangxi ( > 10 ")

Sa > .

:\1])1( Rock type Ba Cu Nb v Be Ga Ni Zn Co Li Pb Cr Mo Sr

INO .

LSI0 Mica schist 1837 71.07 84.16 421.0 0.2078 15.07 67.45 549.8 44.57 136.1 19.09 300.2 S5.525 112.0

1813 Mylonite 738.4 14.2  18.2  111.3 2.437 28.48 22.61 189.7 18.98 191.0 32.89 63.18 3.178 177.0

LSI4  Mylonite 862.1 21.86 98.78  85.72 9.711 62.44 23.91 S87.0 15.65 434.9 33.85 60.82 3.910  11.7]
(rneisst

LSIS “{“‘,f 927.2 17.01 16.03  45.52 1.748 31.03 7.973 178.3 6.515 121.8 11.19 12.60 3.533 45 71
mylonite

LS16  Gneiss 512.2  6.063 50.43  36.96 4.034 61.66 6.255 217.1 3.086 357.3 25.26 10.02 2.928 8.625

1818 F‘“,": [300  19.59 20.84  46.88 3.476 35.30 8.435 241.6 5.810 79.59 36.54 12.48 3.223 176.2
granite

a) Analyzed by Qi Liang, Open laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, (Guiyang.

Table 3. REE compositions from ductile shear zone of the Xingzi metamorphic core complex, northern Jiangxi { » 101 ®)*
Sample No. LS10 LS13 1.514 1.515 LS16 LSI8
Rock type Mica schist Mylonite Mylonite Gneissic mylonite Gneiss Fine granite
La 3.561 26.7 44.29 20.23 0.675 35.49
Ce 10.28 59.79 46.04 49.69 1.491 61.66
Pr 2.018 5.639 9.33 4.568 0.3586 4.307
Nd 6.177 19.96 35.42 15.79 0.6258 14.29
Sm 2.38 5.425 9.001 4.493 0.2275 2.963
Eu 0.8737 1.162 1.538 0.7195 0.0307 0.6195
Gd 3.293 5.528 7.139 4.626 0.2053 2.008
Thb 0.6517 1.077 1.463 0.9412 0.1193 0.4281
Dy 3.828 5.588 4.715 5.046 0.234 1.193
Ho 0.8159 1.161 0.9421 1.093 0.0727 (}.2566
Er 2.557 3.446 2.631 3.644 0.1813 .0361
Tm (. 3807 0.5405 0.4572 0.5738 0.0528 0.138
Yh 2.077 2.723 2.378 3.168 0.1831 0. 4802
Lu 0.3554 0.4405 0.4222 0.5128 0.0368 0.0781
Y 22.6 32.47 25.84 31.79 1.202 5.65
EREE 61.7424 171.65 191.9663 146.8845 4.4939 130.1126
HREE/LREE 1.394 0.541 0.355 0.673 1.047 0.142
Eu/Eu” 0.964 0.649 0.572 0.483 0.430 0.740
La/Yb 1.132 6.475 12.298 4.217 2.435 48.795

a) Analyzed by Qi Liang, Open Laboratory of Ore Deposit Geochemistry, lnstitute of Geochemistry, Chinese Academy of Scicnces, Guiyang.

1

Mass equilibrium analysis

When the mylonite and its components of the

primary rocks are identified, the migration contrast in

it is to be conducted under certain confined condi-

tions. The mass equilibrium analysis is to be conduct-

cd on the fault rocks in the shear zone in Fig. 1 by

component conservation of ordinary AL, O,

(8.9]

(1) From Table 4 and Fig. 2, the component
migration of mica schist (1.S10) to mylonite (1.814)
can be found. Under Al,(O; component conservation,

assuming m, as the proto-rock mass, and m 4 as the

mass after mylonitization, the ratio of them is m ./
ma=1.014. If the new added mass is Am, and the

added mass for certain component is Am; for the ith

component, the concentration relationship of pre- and
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Southern
Donggushan

45°£58° ML 150 290,20 L_03km
Fig. 1. Lithologic profile in ductile shear zone in Xingzi area of

northern Jiangxi. 1810, Number of samples, middle Proterozoic
mica schist of Shuanggiao Group; LS14, mylonite; LS16, gneiss;
LS13, mylonite; 1.S15, gneissic mylonite; 1.S18, fine granite.

Table 4.

mo/mA(C;) + ACi),

where C! is a certain component concentration of the

post-mylonitization is C; =
proto-rocks, C; is the component concentration of
post mylonitization, that is, AC, = Am;/m,. The
mass iso-proportion line of C;=1.014 C; will be fur-
ther determined to be a beeline with a slope as m ./
m . corresponding to C; = C{ in conservations of
mass and volume. The following is the migration of
the components of mylonite: the bring-in of SiQ,,
Fe;0; and K,0 is evident in major elements; Ga,
Nb, Be, Y and La are increased in the trace elements
and rare earth elements (Fig. 2).

Mass equilibrium calculation analysis of fault rocks in ductile shear zone of the Xingzi metamorphic core complex, northern Jiangxi

Mica schist = mylonite
Rock sample No.

Fine granite = Gneissic mylonite

Gneissic mylonite = mylonite

LS10 LS14 LS18 LS15 LS15 LS13
mo/ma 1.014 0.896 1.017
Composition aACc/c? Amy/m, AC/C? Am,/m, AC/CY Amy/m,
Si0, 39.16 19.32 14.89 10.68 -5.67 -4.18
Fe, O3 10.54 0.23 274.21 0.93 —43.07 -0.49
FeO -74.33 -6.10 33.21 0.41 187.68 2.78
TiO, -52.98 -0.64 45.09 0.09 172.29 0.45
CaO -99.62 -11.10 -29.89 -0.46 94.65 0.93
MgO - 86.96 -6.86 ~8.69 -0.04 274.19 0.99
K,O 1731.32 4.68 26.35 1.12 - 55.75 —-2.68
Na,O -91.06 -1.71 12.20 -0.51 0.00 -0.01
P,0s 61.26 -0.07 —37.69 -0.05 134.81 0.09
MnO -34.06 -0.07 -19.64 ~-0.02 91.19 0.07
LoS 65.88 1.36 -32.92 -0.62 13 0.17
Total 0.96 11.53 —1.87
Ga Fe, 05, FeO, SiO, and K,O is evident in the gneissic
50reK,0X 10 Nbo . . .
: 4 mylonite, Y and Mo are increased in trace elements
°La S (Fig. 3)
| A . .
40 sio,x0.5 A8
L 4
Q G 60r
= 30r oY Ni o Trace element
2 Fe,0,% 10, N c o Invariable element n
s 20k ! 50+ K,0X10 Q\P‘
o T ALO,X1 . S
e *MnOX100 ©oCo . (o
10FBe {0.% 1 e FeO X5 £ 40 Si0, X 0.5
F0X10 - Mgoxs y 3 Moo " Mg0 > 100
Mo #P,05X 100 . 5. 70 CaOX5 E oY Cay” *Na,0X10
! i 1 7 1 1 1 - o 30 "l"l()7 X 100
0 10 20 30 40 50 60 70 Z -
C° Mica-schist 2 |Fe,0,X10
® Mica-schis & 20t Cu oLa
< | |FOXI10/ZND  oBex10
Fig. 2. Mass iso-proportion line of mylonite in ductile shear . ALO,X | %
zone—the proportion of mylonite (LS14) with mica schist (LS10). 10 .__—'IK/[?,% XIIOOO
cles indi -6y, - Nise s ——q0x 10
The open circles indicate trace elements ( X 107 °); the black circles P,0, X 100
indicate invariable elements (% ). L L L L L J

(2) The component migration of fine granite
(LS18) to gneissic mylonite (LS15) can be found ac-
cording to Table 4 and Fig.3. Under Al,O; conserva-
tion, m,/my = 0.896, about the same as the iso-

proportion line, C; = 0. 896 C;. The bring-in of

1
0 10 20 30 40 50 60 70
C Fine-granite
Fig. 3.

shear zone—the proportion of gneissic mylonite (LS15) with fine
granite (LS18).

Mass iso-proportion line of gneissic mylonite in ductile

(3) The component migration of gneissic my-
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lonite (1.S15) to mylonite (1.S13) can be found in
Table 4, same as the above-mentioned facts, m,/m s
=1.017, about the same as the iso-proportion line of
;= 1.017. Considering that the gneissic mylonite
and mylonite can be classified into the same category,
their symbolic elements brought in and out are not as
evident as those of the above two cases.

2 Distribution of trace elements

Due to the fact that little work was done before
in this aspect, the trace elements are listed indepen-
dently in this paper, studied along with the major

components, though the trace elements are contained
as secondary components in the solid solution of major
components in shear zones (Table 1). Besides analyz-
ing the samples in the shear zones of the Xingzi area
(Table 2), systematic correlative testing is also car-
ried out for the trace elements in the shear zones of
metamorphic core complex in the neighboring Wu-
gongshan for comparison ( Table 5). It is not difficult
to find that there are distinct characteristics from the
center to the margin of the ductile shear zones. Four
series are about to be divided: assemblage component
(element), divergence component, isotropic compo-

nent and metallogenic Component[10 -2l

Table 5. Trace element abundances ( ¥ 107 °) from tectonites in ductile shear zone of the Wugongshan metamorphic core complex, northern Jiangxi*'
SZ-1 8Z-2 SZ-3 SZ-8 5Z-4 SZ-5 SzZ-12-,  SZ-12 -, SZ-12 4 SZ-14 SZ-16 S7-18
Element Giant grained  Coarse Medium-fine Fine . Mylonitic  Mylonitic  Gneissic ) . Proterozoic Proterozoic
X . . K Gneiss . ) ) Mylonite Mylonite N ) X
granite gramte granite granite gneiss gneiss mylomte quartz schist mica schist

Sy 115.32 124.52 105.68 65.68 165.42 150.40 61.60 105.34 205.24 93.16 557.04 374.64
Ph 28.04 93.54 76.07 121.42 28.59 15.14 511.30 29.83 30.02 32 26 21.02 203.74
yAR TR .44 87.76 82.30 73.32 119.28 129.46 204.50 116.02 124.50 106.12 84 7o 181. 60
Cu 24,68 9.16 14.34 12.04 13.30 30.20 116.96 20.42 30.22 79.38 70.44 12.90
Ba 821.40 421.00 232.20 446.80 570.80 458.80 773.80 449.40 797.20 457.60 137.90 63840
Ur 70.70 28.40 25.40 40.30 59.80 183.06 154.12 187.34 136.00 59.56 313.50 274.50
Y 22.00 34.12 38.22 11.22 105.44 125.28 87.04 56.12 69.36 17.32 17.9a 177.06
e 2.60 3.94 4.84 0.93 2.68 2.46 5.42 1.37 2.53 2 06 5.00 142
Co 4.22 5.55 6.40 2.66 12 75 20.11 12.05 10.57 14.07 4.68 4.93 37.52
Cra 13.90 15.33 16.30 13.55 18.19 14.63 17.44 13.56 14.40 20.58 14.85 13.62
la 39.74 63.65 74.70 32.29 55.87 64.69 83.32 69.26 60.22 32.06 6.90 51.79
Mn 715.96 681.19 984 .55 507.28 992.74 1303.92 805.62 793.14 853.98 489.79 050.31 1223.56
Mu .62 0.44 0.58 0.50 0.57 0.63 0.74 0.69 0.63 0.81 0.89 0 59
r 333.88 595.51 835.57 522.61 956.29 587.90 485.35 573.48 539.46 161.11 1695 52 583.52
N1 8.62 3.00 5.59 3.14 6.72 19.21 24.14 24.06 28.67 8.70 12.78 90.77
See 7.18 6.42 7.30 3.04 13.68 20.20 16.22 9.62 10.84 7.80 5,68 27.98
Sir 19.92 19.76 22.28 12.64 25.90 27.52 26.22 21.87 20.12 15.36 16.17 22.30
T 127606 2869.46 3241.46 1647. 86 5105.46  3625.46 4121.46 3859.46 4041.46 1314.46 1315.46 2541 4o
Cd (.002 0. 20 0.002 0.002 0 26 0.34 0.04 0.22 0.002 0.002 0. 44 0.32
Ta 25.58 50.24 48.14 57.06 603.80 34.92 37.10 51.84 12.24 25.32 15.02 22.94
Ce 65.96 87.76 82.30 106.70 111.42 58.82 64.60 88.74 56.42 85.12 30.12 43.58
Yh 2.36 2.22 2.96 1.16 2.14 4.14 0.90 1.28 1.26 4.36 3.20 340
Y 13.50 21.24 22.50 12.04 24.40 23.56 11.12 14.06 7.64 27.88 16. 44 17.20

@) Aualyzed by Qi Liang, Open Laboratory of Ore Deposit Geochemistry,

(1) Assemblage component series. Y, Yb and
Be of trace elements and Si, Fe and Mg of major ele-
ments reveal a stable accumulation in the shear zones
(Figs.2 and 3). The content of Be in sample LS14
(Table 2) is about fifty times higher than that in
sample 1.S10 of the country rock (Fig. 4). It is con-
cluded that these elements are jointly characteristic of

small ion radius, big specific gravity and high poten-
< ql1011]
tial .

(2) Divergence component series. Ba, Sr and
Rb of trace elements and Na and other elements of
major elements all show the divergent and lost fea-
tures in the center of the ductile shear zones (Figs. 2
and 3). The content of Ba in Sample 1.S16 (Table 2)
is much lower than that in Sample LS10 of the coun-
try rock (Fig. 5). Contrary to the above case, big

Institute of Geochemistry, Chinese Academy of Sciences, Guiyang.

1000
100
E
z
E 10
=
=)
©
l -
0.1 1 i | L i 1
LS10 LS14 LS16 LSI17 LS17-1 LSI8
Fig. 4. Content variation of Cu and other trace elenients.
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ion radius, small specific gravity and low potential are
the common features for these elements.

(3) Isotropic component series (aka uniform
component series). The isotropic behavior of the ele-
ments Ti, Sn and Mo is rather evident ( Tables 1 ~
5). The latter differs little in its maximum (0. 99)
and minimum (0.50) values in the shear zones.

(4) Metallogenic component series. The metallic
elements like Cu, Pb and Zn exhibit distinctions
(Table 4), and the content of Cu is about 5~ 10
times higher than that in granite and mica schist of
the country rocks. The major geochemical parameters
and ion radius for the elements like Cu are similar to
those of the elements in the assemblage component
series.

—&—Ba

—&—7n
—O—Cr
—A—V

1000

1001

Content (X 10°%)

10

1 1 1 1
LS10 LS14 LS16 LS17 LS17-1 LS18

Fig. 5. Content variation of Ba and other trace elements.

3 Partitioning of rare earth elements

There are similarities among the chemical prop-
erties of rare earth elements. However, within the in-
dividual element, there are small differences in the re-
spect of crystal chemistry (such as ion radius, elec-
trovalence, etc.). Because of the small differences,
the REE in the process of fault tectono-geochemical
mechanism is very sensitive and easily identified. In
correlation with rock-forming elements, the trace ele-
ments exhibit an evident traceable character that can
be analyzed from the following four aspects[13’14].

(1) In the analysis of the samples in Tables 1~
3, from the country rocks to the ductile shear zones
(regardless of fine granite or mica schist), the bulk
volume (ZREE) of the rare earth elements reveals an
increasing trend except sample LS16, and sample

LS14 is 3 times as much as the sample LS10.

(2) The ratio of heavy and light rare earth ele-
ments (HREE/LREE) reveals accumulative proper-
ties on the surface of the granite side in the ductile
shear zones; contrary properties are shown on the mi-
ca schist side. In fact, the ratio of concentration value
of La/Y also reflects the above phenomena.

(3) The partitioning curves of the rare earth ele-
ments exhibit particular characters (Fig. 6). The
partitioning curve of LLS18 of the country rock dips
rightward, and the partitioning curve of LS10 is as
flat as bee-line. The curves for the rest samples dip
gently towards the right, and rise from Gd-Y with
Eu as the turning point. Though the curves keep the
basic patterns of the original partitioning model, the
rising curves for mylonite samples are more outstand-
ing, and the three highs are formed at Tb, Tm and
Lu (Fig. 6).

1000
—e—1LS-10
—o—LS-13
—e—1LS-14
100F ——-gw---LS-15
o]
=
b=}
5
3
£
2 10F
v
(o]
S
=4
1
0.1 1 1 i 1 1 t L { 1 [ 1 1
La Ce Pr NdSm EuGd Tb Dy Ho Er TmYb Lu Y
Fig. 6. The partitioning curves of the rare earth elements in
Table 3.

(4) Eu anomaly is calculated by taking the chon-
drite normalized value, the primary rock tends to be
normal, while the gneissic mylonite and mylonite

show a moderate negative anomaly of E ,(E,/E =
0.430~0.649).

4 Three kinds of correlations

The distribution phenomena, behavior mecha-
nism of the trace elements and rare earth elements in
the ductile shear zones of the metamorphic core com-
plex can be explained by the following three tectono-
geochemical mechanisms.
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4.1 Rock rheologic differentiation

Rheologic differentiation is the most direct repre-
sentation of the dynamic and metamorphic differentia-
tions of the rocks. So the particle size of gneissic my-
lonite and mylonite turns finer when it approaches the
schist, and becomes coarser-grained when it ap-
proaches the granite. Whereas their commonness lies
in the major elements, trace elements and rare earth
clements listed in Tables 1~4, and differentiation is
the cause of the division of the assemblage and diver-
gence component series based on the parameters of ra-
dius, specific gravity and potential of the different el-
ements. Without doubt, the stress plays a dominant
role, and the rock produces a distinct horizontal zon-
ing of ductile and slipping rheology (Fig.1) and facil-
itates the progressive increase or decrease of the ele-
ments ( Table 1, Figs.4 and 5)yt10.111

4.2 Coupling of mechanics and chemistry

Basically, rock rheologic differentiation is a vari-
ation of solid solutions, while the coupling of mechan-
ics and chemistry mainly represents the penetration

15.1
5161 whose cases

and diversion of the liquid fluid!
are more changeable. In the ductile shear zones, the
fluid activity, water-rock reaction and self-organizing
function correlate directly with the dynamic pumping

117.18] * Thermo-mechanical, coupling of me-

pressure
chanics and chemistry turn more active because of the
penetration of fluid, resulting in the production of sil-
ica-rich  system in dynamic metamorphic rocks
(shown even in the plastic deformed domains of the
brittle fault walls) and the increase of acid plagioclase
(optical remarkable for the former, see Table 1).
Under such conditions of geochemistry and rocks and
minerals, SREE is easy to be enriched, Eu is easy to
De lost, and traceable role is able to be played for the

metallic mineralizationt" 191

4.3 Inversion of tectonic regime

According to the above analyses, the major ele-
ments, trace elements and rare earth elements in the
ductile shear zones basically follow the rules of rheo-
logic differentiation and chemical coupling. But in the
respect of rare earth elements, HREE/LREE near
the side of mica schist and ZREE in sample LS16
vary out of harmony, especially the elements K and
l.a that lined up first respectively in dissipation se-
quence of the major elements and rare earth elements.

Close studies reveal that the phenomenon relates
greatly with the inversion variation of tectonic regime
from compressional type to extensional type of the
ductile faults in the belts.
Ar-*Ar age determination of stress minerals of the

orogenic Through
fault rocks, the conversion time in the region of
Lushan is (104.4 = 1.0)Ma" . During this period,
not only the feldspar mylonitic fabric presents a direct
change'®!, the deformability of the tectonic fault
belts was strengthened and dynamic properties
changed, but also two suites of utterly different wa-
ter-rock reactions occurred: Dewatering-reduction se-
ries was transformed into hydrolysis-oxidation se-
ries’?!). As a result, the elements present a partial
variation (especially on upside of the fracture) in the
shear zones contrary to their overall distributions.
Such a phenomenon is not difficult to be observed in
the ductile shear zones!!*?!.

In conclusion, through a systematic sampling
test and mass equilibrium analysis of the three sorts of
complex assemblages (intrusive complex, tectonic
complex and metamorphic complex) and the analysis
of all aspects of tectonogeochemistry, especially in
trace elements and rare earth elements, in fault of
ductile shear zone of metamorphic core complex, the
authors find that, like major elements, the trace ele-
ments of small ion radius, big specific gravity and
high potential like Y, Yb, Be, etc. form accumula-
tive series in fault rocks, instead of divergence series
like Ba, Sr, Rb, etc. in the trace elements. In rare
carth elements, SREE is relatively centralized and
the HREE/LREE is increased evidently. The parti-
tioning curves rise from Gd-Y with Eu as the turning
point and show a moderate negative anomaly of Eu.
Only on the upside of the ductile fault, some phenom-
ena contrary to the general rules are existent, most of
which are restricted by the rock rheologic differentia-
tion, coupling of mechanics and chemistry and inver-
sion of tectonic regime.
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