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Abstract

We here report the first case of wdingites that were formed at the expense of ecbgite enclosed in the ultramafic rocks of

Changawuzi ophiolites. The rodingites contain a mineral assemblage of grossular, diopside, prehnite, chlorite and relict omphacite and

Fe-Mg-Al garnets. The presented data indicate that the formation of the rodingites resulted from a phase of secondary serpentinization dur-

ing exhumation of the subducted oceanic plate. The rodingitization statted at 370~ 410 ‘C/ 6. 5~ 8. Skbar. while pervasive wodingtization
took place under the condition of 200 ~350 “C/ 4~ 6kbar. The established PT path shows a retwgrade track from eclogites to rodingites.

We conclude that the process of wdingitization could also take place under subduction conditions in addition to its more common occurrence

under ocean-floor metamorphic conditions.

Keywords:

Rodingites are calcium-rich, silica-undersaturat-
ed lithologies, which are formed by metasomatism
from mostly basaltic precursors during serpentiniza-
tion. Rodingites are therefore genetically related to
serpentinites, and occur as a by-product of serpen-
tinization. The breakdown of clinopyroxene in a peri-
dotite liberates Ca, which cannot be accommodated in
the serpentine crystal structure. Thus, Cais accumu-
lated in the fluid associated with the process of ser-
pentinization until supersaturation results in the reac-
tion with less mafic rocks. Most documented rodin-
gites in the world were formed during ocean floor
metamorphism, and are principally composed of Ca-
and mostly water-bearing silicates such as hy-
diopside, clinozoisite, epidote,

drogrossular, vesu-

vianites and, less commonly, phlogopite; prehnite
and pumpellyite. When these metasomatized rocks
experience high pressure and high temperature meta-
morphism, they evolve into metarodingites. Law-
sonite pseudomorphs from rodingites in Southern U-
rals indicated that the rodingite of Maksyutovo Com-
plex eXP(Erienced PT conditions of 520 ~540 ‘C/ 18 ~

21 kbar

In this paper we report for the first time the oc-
currence of rodingites formed at the expense of eclog-
ites from the Changaw uzi ophiolites in Xinjiang. De-

rodingite eclogite serpentinite subduction western Tianshan.

tailed studies on the petrological and mineralogical
transform ation from eclogite facies rocks to rodingites
are presented. PT conditions based on the recognized
mineral assemblages measured chemical characteris-
tics and observed microtextures are used in this paper
to determine PT conditions for the process of rodingi-

tization.
1 Geological setting

The Southwestern Tianshan ophiolitic mélange
extends along the NE-SW axis of the tectonic ridges
and faults of the Tianshan Mountain Range. It starts
at Changaw uzi town on the north side of Harkeshan,
extends via Gutuoguo, Wuwamen to Kumishen’ s Li-
uhuangshan, Tonghuashan and Yushugou. Together
with blueschists, the ophiolitic mélange constitutes an
accretionary complex on the south margin of the Yili-
Central Tianshan platd ? . The Changawuz ophiolitic
mé€lange is located in the south of the Changawuzi
fault near North-M uzaerte River (Fig. 1). The ophi-
olitic rocks and sequence is poorly preserved. Serpen-
tinized ultramafic rocks occur together with interlay-
ered south-dipping blueschists or greenschists. The
entire sequence of ultramafic, mafic rocks and accom-
schists

panied has experienced greenschist and

blueschist facies metamorphism.
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It has been suggested that the Changawuzi ophi-
olitic sequence represents relics of a Silurian oceanic
crust from a back-arc basin in the southern margin of
the Yili Central plate[ ' However, the true nature
of the ocean basin is under dispute. Li ¥ considered it
to be an open oceanic environment, while Tang ¥ be-
lieved that the subduction produced mé€lange consisted
of Early Paleozoic ophiolites, continental marginal
sediments and subducted continental basement units.
The m€lange experienced blueschist and greenschist
facies metamorphism during late Devonian to late

Carboniferous time'” . Subsequent collision and
thrust resulted in rapid exhumation of the mélange

and expose it to the surface
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Fig. 1. Geological sketch map of Changaw uzi ophiolite mélange in
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2 Field occurrence and petrological charac-
ters

2.1 Eclogites

Field observations reveal that eclogites are en-
closed in the serpentinite bodies in the form of lenses
or tectonic inclusions. Serpentinized peridotites are
located in the southern margin of Changawuzi fault
(Fig.1). The mineral assemblage of the eclogites is:
garnet (5% ~15%), omphacite (10% ~20%), al-
bite (5% ~10%), clinozoisite (10% ~30%), sodic
amphibole (5% ~ 10%), mica (5% ~10%) with

migor titanite, and rutile (Fig. 2 (a)). Garnet phe-

nocrysts are associated with omphacite, albite, chlo-
rite and biotite respectively (Fig. 2). The grains of
these minerals are commonly smaller than 0. 2 to
2.0mm. No symplectitic textures were observed in
the eclogites, which commonly form during retro-
grade metamorphism. The garnets show no zonation
and corona textures.

2.2 Rodingites

Rodingites were enclosed in the ultramafic rocks
as lenses. Partial metasomatism leads to incomplete
rodingitization, as is obvious from the common
preservation of relict eclogitic minerals. Rodingitic
rocks with complete rodingitization, usually with fine
crystal grains of 0.2 ~1. O0mm in diameter, show the
following mineral contents; garet (5% ~ 10 %),
clinopyroxene (10% ~ 25%), prehnite (15% ~
35%), chlorite (20% ~ 40%) and minor clino-
zoisite, titanite and carbonates. These rodingites have
a porphyroblastic texture: gamets are mainly found in
a matrix of chlorite, or as relics within pseudomor-
phic Ctrue? This is assumed from Fig. 2 (d))
prehnites. Clinopyroxenes are mostly diopsides except
for a few omphacite relics. Apart from pseudomorphic
prehnite after garnet, this phase also occurs as fine
grains within veins.

2.3 Serpentinites

Serpentinites of the working area have experi-
enced complete serpentinization. No ultramafic min-
erals such as olivine and pyroxene were observed un-
der both a microscope and SEM . According to texture
observations, the ultramafic rocks have undergone at
least two phases of serpentinization, and, according-
ly, have gone through at least three metamorphic
events i.e. ocean-floor metamorphism, high-pres-
sure metamorphism and late rodingitic metasoma-
tism. The late elongated serpentines and relict early
mylonitic serpentines can clearly be recognized and
distinguished (Fig. 2(e)). The mylonitic texture of
the serpentinite is considered to originate from early,
i.e. ocean-floor serpentinization and later subduction-
related high-pressure metamorphism. The late ser-
pentinization occurred during the process of exhuma-
tion to the surface after subduction. Because the late
serpentines are associated with brucites (Fig. 2(f)),
their serpentine minerals should be mainly antig-
orites.
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(Ttn) within former eclogite; (b) relict garnet (Grt) in former ecbgite; (¢) diopside (Di) overgrowth on om phacite (Omp) in a din-
gites (d pseudomorphic prehnite after garnet in a wdingitized eclogite; (e) late elongated serpentine (Srp) ciystals and relict early serpen-
tine with a mylonitic texture in serpentinite; (f) late serpentine and brucite (Bru) in serpentinite.

3 Mineralogy

M ajor minerals in the eclogites and rodingites are
garnet, clinopyroxene, albite, K-feldspar, prehnite,
clinozoisite, chlorites amphibole and biotite. Micro-
probe analyses were carried out systematically on all
the minerals presented in investigated samples, and
were performed on a microprobe instrument JXA-

8800R at Peking University, operated at an accelera-
tion voltage of 15 kV and a beam current of 20nA.

3.1 Clinopyroxenes

Two types of clinopyroxenes can be distin-
guished: omphacite and diopside. The chemical varia-
tion of clinopyroxenes from eclogite to rodingite is
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displayed in Fig. 3 (a). The jadeite contents in
clinopyroxene vary from 53 % to almost zero (Table

1). The composition of the omphacites in the eclogite
of Changawuz is comparable to those found in other
HP and UHP eclogites of the western Tianshan!’™® .
Diopsides grew at the expense of omphacites during
rodingitization (Fig. 2(c¢)), and the diopsides have
taken up some Na>O. The variation in composition,
however, is rather abrupt than a smooth gradation by
transformation from omphacite to diopside. Now here
pure endmember diopside could be found in these
samples in contrast to those typically found in rodin-
gitesl). Diopsides from the Changawuzi rodingites
show NaxO contents of from 0.2% to 2.4% (Table
D.
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Fig. 3.

(b). Trangles represent pyroxenes and gamets from the eclogite

Chemical vanation of clinopy oxenes (a) and garnets

facies paragenesis; solid circles how pyroxenes and garnets from
the rodingites; open circles mark transitional mineral compositions
betw een typical eclogite and rodingite assemblages.

Table 1. Chemical composition of representative garnets and clinopyroxenes from rodingites and eclogites at Changaw uzi, westem Tianshan
Sample 12971 12972 129821129822 129932129911129912 12991 129932 12971 12974 12982 12984 12991 12992 12993 12997
Gamets in eclogite Gamets in rodingite Clinopyroxenes in ecbgite Clinopyroxenes in rodingite
Si0, 37.13 37.65 37.78 37.63 38.50 38.35 39.27 39.16 39.21 56.52 56.76 56.29 56.97 54.23 54.60 51.64 51.90
TiO, 0.00 0.06 0.16 0.16 0.25 0.39 1.01 0.65 1.31 0.32 0.05 0.11 0.05 0.33 0.07 0.62 063
ALO, 21.67 21.17 21.15 21.23 21.10 21.45 20.01 20.70 19.09 12.00 12.14 11.51 11.95 4.73 2.43 3.65 3.02
Cry05 000 0.02 0.21 0.44 0.13 0.05 0.32 0.31 0.01 0.04 0.07 0.56 0.34 0.00 0.15 0.71 034
FeO * 2831 28.22 25.58 25.70 20.94 21.03 3.77 5.17 4.15 4.25 4.08 4.62 4.22 6.64 6.03 6.69 804
MnO 38 3.92 6.66 6.96 2.75 3.01 0.91 2.09 0.28 0.02 0.11 0.34 0.00 0.29 0.13 0.17 025
MgO 205 1.83 1.68 1.61 0.59 0.82 0.04 0.08 0.04 7.57 7.09 7.29 7.12 11.00 12.90 16.36 16 44
Ca0 659 7.00 7.51 7.30 16.43 15.78 35.25 32.59 36.65 12.02 12.01 12.01 11.65 21.36 22.40 20.06 19.01
NaO 000 0.03 0.02 0.04 0.07 0.01 0.02 0.04 0.00 7.77 7.8 7.69 17.96 2.41 1.60 0.35 022
K0 0.00 0.00 0.02 0.01 0.00 0.00 0.02 002
Total 99.64 99.93 100. 75 101. 07 100. 76 100. 89 100. 61 100. 78 100. 73 100. 54 100. 18 100. 44 100. 32 100. 00 100. 38 100. 29 99. 87
Si 298 3.02 3.00 2.99 3.01 3.00 2.97 2.97 2.97 1.99 2.00 1.99 2.01 1.98 2.00 1.89 191
AlIVI 203 2.00 1.98 1.97 1.95 1.98 1.76 1.82 1.67 0.48 0.50 0.47 0.50 0.18 0.11 0.05 005
Ti 0.00 0.00 0.01 0.01 0.02 0.02 0.06 0.04 0.08 0.0l 0.00 0.00 0.00 0.01 0.00 0.02 002
Cr 000 0.00 0.01 0.03 0.01 0.00 0.02 0.02 0.00 0.00 0.00 0.02 0.01 0.00 0.00 0.02 001
Fe?t 000 0.00 0.00 0.00 0.00 0.00 0.13 0.12 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
Fe?" L9 1.8 1.70 1.71 1.37 1.38 0.11 0.21 0.05 0.13 0.12 0.14 0.12 0.20 0.19 0.20 0.25
Mn 026 0.28 0.45 0.47 0.18 0.20 0.06 0.13 0.02 0.00 0.00 0.01 0.00 0.0l 0.00 0.01 001
Ca 0.57 0.60 0.64 0.62 1.38 1.32 2.86 2.65 2.97 0.45 0.45 0.46 0.44 0.8 0.8 0.79 075
Na 000 0.01 0.00 0.01 0.01 0.00 0.00 0.0l 0.00 0.53 0.54 0.53 0.54 0.17 0.11 0.03 002
K 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
Alm 63.84 63.43 56.83 57.15 45.69 45.93 3.56 6.98 1.72
Adr 000 0.00 0.00 0.00 0.00 0.00 6.65 5.93 10.77
Grs 19.04 20.09 20.74 19.41 45.51 43.99 86.63 81.21 86.73
Pyr 824 7.33 6.67 6.38 2.30 3.21 0.15 0.31 0.15
Sps 888 8.92 15.00 15.68 6.09 6.67 1.93 4.46 0.60
Uvr 000 0.06 0.66 1.39 0.40 0.16 0.99 0.92 0.03
WEF 47.93 46.92 48.31 46.31 82.83 88.63 97.44 98 38
D 52.08 53.08 51.69 53.69 17.17 11.37 2.56 162
AE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

* Total irton, NiO<Z 0. 05, calculation on the basis of G t= 12 and Cpx= 6 oxygen.

Table 2. Chemical composition of representative other minerals from the rodingites and eclogites at Changaw uzi, westem Tianshan
129741 12983 12973 12974 12981 12971 129821 12982 12987 129872 129911 129921 129931 129743 12983 12991
Samples Retrogressive minerals in eclogite Rodingite
Feldspar Edenites and Pargasites Mica Clinozoisite Prehnite Chlorite
Si0, 68.38 68.85 48.31 47.2 42.3 38.76 37.21 39.26 39.29 31.14 44.03 44.09 43.85 28.27 28.56 28.75
TiO, 0.00 0.0l 0.079 0.086 0.251 0.45 0.11 0.09 0.06 0.04 0.09 0.04 0.13 0.02 0.45 0.03
AL O3 19.57 19.66 9.9 10.82 18.01 15.81 18.40 28.56 28.88 28.82 25.04 24.90 24.63 20.74 19.28 20.13

To be continued

1) Li X. P. et al. The texture and poly-metamorphic evolution of the Zermatt-Saas serpentinites. Joumal of Metamoiphic Geology (accepted).
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Continued
129741 12983 12973 12974 12981 12971 129821 12982 12987 129872 129911 129921 129931 129743 12983 12991
Samples Retrogressive minerals in eclogite Rodingite
Feldspar Edenites and Pargasites Mica Clinozoisite Prehnite Chlorite
Cry04 0.00 0.01 0.028 0.055 0.24 o0.11 0.16 0.24 0.10 0.08 0.00 0.14 0.00 0.21 0.40 0.11
FeO 0.23 0.07 12.50 12.93 14.22 14.50 14.46 6.21 526 5.79 0.28 0.16 0.18 18.55 17.58 18.29
MnO 0.05 0.02 0.26 0.31 0.19 0.17 0.30 0.05 0.02 0.06 0.00 0.04 0.03 0.33 0.29 0.28
MgO 0.03 0.08 12.89 12.61 8.72 15.56 14.25 0.01 0.01 0.00 0.02 0.00 0.00 20.30 19.50 18.92
Ca0 0.01 0.29 10.43 10.36 8.63 0.06 0.05 23.87 24.20 23.96 27.20 27.09 27.01 0.22 0.31 0.18
Na,0 0.11 11.59 3.27 2.66 519 0.14 0.15 0.03 0.00 0.02 0.00 0.02 0.04 0.17 0.07 0.08
K-,0 11.76  0.02 0.43 0.49 0.69 9.39 9.8 0.07 0.02 0.03 0.00 0.02 0.00 0.02 0.84 0.56
NiO 0.00 0.00 0.08 0.06 0.00 0.00 0.00 0.01 0.00 0.02 0.03 0.0 0.00 0.00 0.06 0.08
ToTal 100.15 100.60 98.18 97.57 98.45 94.937 94.97 98.40 97.84 97.96 96.69 96.50 95.86 88.83 87.43 87.42
Si 12.21 11.96 7.07 6.92 6.21 576 555 3.02 3.03 3.01 598 6.00 6.01 566 582 5.85
Al 4.11 4.02 0.93 1.08 1.79 2.24 2.45 0.98 0.97 0.99 2.02 2.00 1.99 2.34 2.18 2.15
AIVI 0.78 0.78 1.33 0.54 0.79 1.60 1. 65 1. 63 1. 99 2.00 1.99 2.54 2.44  2.67
Ti 0.00 0.00 0.01 0.01 0.03 0.05 0.0 001 0.00 0.00 0.0 0.00 0.01 0.00 0.07 0.01
Cr 0.00 0.00 0.00 0.01 0.03 0.01 0.02 0.01 0.0 0.00 0.00 0.02 0.00 0.03 0.06 0.02
Fe?" 0.05 0.22 0.00 0.00 0.00 0.37 0.31 0.35 0.00 0.00 0.00 0.00 0.00 0.00
Fe?' 0.03 0.01 1.48 1.36 1.75 1.8 1.80 0.03 0.03 0.02 0.03 0.02 0.02 3.10 2.99 3.11
Mg 0.01 0.02 2.81 2.75 1.91 3.45 3.17 0.00 0.00 0.00 0.00 0.00 0.00 6.05 595 5.74
Mn 0.01 0.00 0.03 0.04 0.02 0.02 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.05 0.05
Ca 0.00 0.05 1.64 1.63 1.36 0.01 0.01 1.96 2.00 1.98 3.96 3.95 3.97 0.05 0.07 0.04
Na 0.04 3.90 0.93 0.76 1.48 0.04 0.04 0.00 0.00 0.00 0.00 0.01 0.01 0.07 0.03 0.03
K 2.68 0.00 0.08 0.09 0.13 1.78 1.8 0.0l 0.00 0.00 0.00 0.00 0.00 0.01 0.22 0.15
Ni 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
Ab 1.40 98.50
An 0.10 1.40
Or 98.50 0.10
Ps 0.13 0.11 0.12
Fe—FeMg 0.34 0.33 0.35
Mg FeMg 0.66 0.67 0.65

Total iron, calculation on the basis of Fsp= 32, Amph= 23, Bio=22, Pre=22, Czo= 12.5 and Chl= 28 oxygen.

3.2 Garnet

Garnets show a homogeneous chemical composi-
tion and grain size of 0.1 ~0.5mm. In the eclogites,
garnets consist of 55%) almandine, 20% grossular,
15% spessartine and less than 10% pyrope (Table
D). Such compositions are similar to gamet composi-
tions found in other HP-UHP eclogites of the western
-9, but
sometimes are surrounded by or dissected by veins of

Tianshan'’ The garnets show no zoning,
biotite (Fig. 2(b)). Occasionally, garnets exist as
isolated grains in a matrix of albite.

Gamets in the rodingites contain 80% ~87%
grossular, 1% ~7% almandine, less than 5% pyrope
and less than 1% spessartine . Occasionally, the gar-
nets in the rodingites contain high amounts of Fe-M g
component, which would be characteristic for the
garnets of the eclogites with more than 50 % of pyral-
spite component. Such analyses document the transi-
tion from pyralspite-rich into ugrandite-rich composi-
tions w hen rodingitic garnets replace the eclogitic gar-
nets (Fig. 3(b)). Again, the change in composition
of these two types of gamets is not continuous, but

abrupt as observed for the clinopyroxenes.

3.3 Prehnite

Prehnites either occur as pseudomorphs after al-
tered gamets (Fig. 2 (d)) or form monomineralic
veins of xenomorphic fine-grained aggregates. The
distribution and size of prehnite veins in the rodingites
looks very similar to the albite veins in the eclogites.

3.4 Other Minerals

Feldspars albites K-
feldspars. Albites are distributed in the matrix of the
rodingitized eclogites with a grain size of 0. 1 ~

are and occasionally

1. 0mm.

Hornblendes in the eclogites are fine-grained e-
denites and pargasites, and they occur along with bi-
No homblende has

otite and chlorite in the matrix.
been found in the rodingites.

Biotite is found only in rocks of incomplete
rodingitization. According to microscopic observa-
tions, biotite is suggested to pseudomorphically re-
place hornblende.

Idioblastic clinozoisites with Psji-13 appear to be
in texture equilibrium with omphacite garnet and bi-
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otite. Fine-grained metasomatic clinozoisites show
overgrow th of albites.

Chlorites show a homogeneous composition in all
investigated samples. According to their composition,
they are Mg-Fe chlorites.

4 Metamorphic PT conditions

A P-T path from eclogite facies to rodingitization
conditions was constructed and is illustrated in
Fig. 4. The P-T value at point A in Fig. 4 was cal-
culated on the basis of the observed mineral assem-
blages in eclogite facies rocks by using the Holland

%, and an input

and Powell thermodynamic database! '
into the program containing the measured mineral
compositions of all major phases (garnet, omphacite,
albite, clinozoisite, chlorite). According to these cal-
culations, the eclogite facies paragenesis was stable at

condition of 540 ‘C and 17 kbar.
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Fig. 4. The P-T path of the rodingites and their associated eclog-

ites at Changawuzi, western Tianshan.

With regard to the relict ecolgite facies miner-
als, rodingitization was assumed to start at point B
(Fig. 4). Temperature conditions of this stage were
calculated from the Cpx-Gri'"' geothermometer of

Krogh-Ravna by using the composition of relict gamet
(PrpF+ Alm=50—56) in grossular and the composi-
tion of relict omphacite in diopside (a1¢=0. 17). The
calculated Kp = (Xp2/ Xug )Gn/ ( Xre2t / Xmg )Cpx
varies between 55 and 60 and intersects with the e-
quilibrium reaction of Ab= Jdis—»+ QtZ'? at P-T
conditions of 370 ~410 ‘C and 6.5~ 8.5 kb.

Pervasive rodingitization occurred at stage C,
which is constrained by the formation of prehnite af-
ter grossular, clinozisite and clinopyroxene (Fig.
4). P-T conditions of stage C corresponding to the
process of pervasive rodingitization were 250 ~300 C
and 5~6 kb. In detail, the P-T stable area for stage
C in Fig. 4is constrained by the reactions G s+ Czo
+Qtz+H,0—>Pre, Czo+ Ab+ Di+H,0—>Omp—+

Pre+Chl and Atg+Brc—>Ctl.
5 Discussion and conclusions

According to numerous previous studies rodingi-
tization usually represents a typical product of ocean-
floor metamorphism. Although further progressive
metamorphisms could be superimposed on the rocks
after their rodingitization (see e. g. rodingites from
Alps '), there is no report on the formation of
rodingite in connection with a subduction zone.

Based on our investigations, the Changaw uzi
rodingites of western Tianshan underwent rodingiti-
zation in the subduction zone during exhumation by
alteration of the eclogitic parageneses, triggered by a
process of nearby secondary serpentinization. A ccord-
ingly, anew type of origin for rodingites is proposed.
Relict pyroxenes in serpentinites show at least part of
Ca released from secondary serpentinization. The
mineral assemblages and the inferred P-T conditions
for the different stages of metamorphism and metaso-
matism are consistent with other P-T estimates ob-
tained from ultrahigh-pressure eclogite facies in west-
(78 The mafic rocks on the subducted

ocean floor are expected to transform into eclogites

emn Tianshan

during HP-UHP metamorphism. During the subduc-
tion process, the protoliths of the later eclogites or
the already transformed eclogites were enclosed into
the serpentinized ultramafic bodies as tectonic inclu-
sions. In the case of the rodingites found at
Changawuzi the rodingitization process started at
about 30 km on the way of exhumation, and ended at
depths of around 15 km to the surface. The formation
of the rodingites indicates that alarge amount of fluid

existed inside the subduction zone during exhuma-
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tion, which leads to the secondary serpentinization.

During the secondary serpentinization process,
the Ca released from the breakdown of clinopyroxene
could not be accommodated by the structure of ser-
pentine minerals, and was accumulated within the
driving fluid. The Ca-bearing fluids altered the e-
clogitic rocks enclosed in the serpentinites, which re-
sulted in the formation of the rodingites. Eclogitic
protoliths lost Na and K as well as SiO2 during rodin-
gitization. The Na and K are commonly precipitated
along with available Al203 as albite, biotite, or ortho-
clase ahead of the front of rodingitization' ' . Albite-
as well as Fe-Mg-rich eclogites, therefore, give rise
to the later formation of prehnites and clinozoisites
during the process of rodingitization. The distribution
of pervasive prehnite veins in rodingites looks similar
to that of albite veins in eclogites. It is, therefore,
reasonable to assume that adding Ca and losing Na
and Si during rodingitization could result in prehnites
replacing albites in the veins where fluid flow is con-
centrated. The chemical reaction for this replacement
is as follows:

ONaAlSi0s+2Ca> +20H —
Ca2AL2Si3010(OH )2+2Na' ' +38i02(aq)

Because the mineral compositions of the investi-
gated eclogites are comparable to other eclogites of the
western Tianshan, which have experienced HP-UHP
metamorphism, the Changawuzi eclogites are ex pect-
ed to have experienced deep subduction along with o-
ceanic slices, and they were tectonically wrapped into
the larger ultramafic bodies during subduction or ob-
duction/exhumation. Both eclogites and rodingites,
therefore, are the products of the same subduction-
exhumation cycle. Future radiometric age dating has
yet to be determined for the temporal context in de-
tail.

Since the rodingitization process observed in the
rodingites of the Changawuzi region w as related to an
event of secondary serpentinization, the volume of the
fluid involved must have been limited if compared to a
large-scale seawater interaction commonly associated
so that
high-Si prehnite has become the dominated minerals,

with rodingite formation on the seafloor,

while more Si-poor phases such as grossular and clino-
zoisite which are usually abundant within the rodin-
gites are less common than prehnite.

In conclusion, the Changawuz rodingites reveal

an origin and mineral assemblage different from com-
mon rodingites. Further studies on this ty pe of rodin-
gite may provide a new approach to exploring the role
and quantity of fluids during subduction. The deter-
mination of the fluid source and the age of rodingitiza-
tion will have important implications for the under-
standing on the formation and closure of the pristine
oceanic crust in the western Tianshan.
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