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Progress in petrologic study of lawsonite-bearing eclogites

DU Jin-xue and ZHANG Li-fei
(Key Laboratory of Orogenic Belts and Crustal Evolution, Ministry of Education, School of Earth and Space Sciences,
Peking University, Beijing 100871, China)

Abstract: Lawsonite eclogites are typical low-z and high- p metamorphic rocks formed during cold oceanic sub-
duction. Lawsonite is an important carrier that brings water into deep mantle and hence plays a crucial role in
fluid behavior of deep subducted slab, thus attracting widespread attention. This paper provides an overview of
the progress in petrologic study of lawsonite and lawsonite-bearing eclogites in the past two decades: (D the dis-
tribution of lawsonite eclogites worldwide; @ the classification of lawsonite eclogites and modes of occurrence of
lawsonite; @ experimental studies and thermodynamic modelling upon the stability of lawsonite eclogites; @
the formation and preservation of lawsonite eclogites; @ fluid behavior in lawsonite eclogites. The above as-
pects, especially the last one, are long hotspots in the study of the subduction zone. Both prograde and retro-
grade veins commonly occur in blueschists and eclogites from Southwestern Tianshan. Further research on these
veins will provide important constraints on fluid behavior during deep oceanic subduction.
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Table 1 Compositions of representative lawsonite
MORB+ H,O"
Du et Okamoto and
2012 2012 al. 2011 Maruyama 1999
SiO, 40.01 38.27 38.89 40.34 40.58
ALO; 31.24 31.85 32.06 29.85 28.72
TiO, 0.09 0.14 0.06 0.24 0.19
Cr, 05 0.38 0.04 0.01 - -
FeO 0.92 0.65 0.43 0.92 1.12
MnO 0.02 0.02 0.01 - -
MgO 0.00 0.02 0.00 0.75 0.97
CaO 17.20 17.25 16.60 15.12 15.11
Na,O 0.00 0.02 0.00 0.57 0.53
K,O 0.04 0.01 0.00 0.02 0.00
Total 89.90 88.34 88.06 87.82 87.22
O 8.00 8.00 8.00 8.00 8.00
Si 2.06 2.01 2.04 2.12 2.15
Al 1.90 1.97 1.98 1.85 1.79
Ti 0.00 0.01 0.00 0.01 0.01
Cr 0.02 0.00 0.00 - -
Fedt 0.04 0.03 0.02 0.02 0.02
Mn 0.00 0.00 0.00 - -
Mg 0.00 0.00 0.00 0.06 0.08
Ca 0.95 0.97 0.93 0.85 0.86
Na 0.00 0.00 0.00 0.06 0.05
K 0.00 0.00 0.00 0.00 0.00
Total 4.98 5.00 4.97 5.00 5.00
N MORB + H,O o
Fe3*
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al. 2006

1 Davis and Whitney 2006 Tsujimori et
al. 2006b Endo et al. 2012
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A1 TEHSREFFE/RMRK L RS REES OREAE ()P M A (Davis and Whitney, 2006)
Fig. 1 Lawsonite from L-type lawsonite eclogite (a) and blueschist (b) in Sivrihisar, Turkey (after Davis and Whitney, 2006
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Fig. 2 Distribution of lawsonite eclogites worldwide (modified after Tsujimori et af.» 2006a; the classification
of lawsonite eclogites after Wei & Clarke, 2011)
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3 _E u
Fig. 3 E-type and U-type lawsonite eclogites
a— E Zhang and Meng 2006 b—a c— 19) Li et
al. 2004  d—c Ep— Gln— Grt— Ky— Lws— Ms— Omp—
Pg— Phg— Pseudomorph— Qtz— Zo—

a—E-type lawsonite eclogite from North Qilian after Zhang and Meng 2006  b—detail of garnet rim in a ¢—U-type lawsonite eclogite from
Dabieshan after Li ez a/. 2004  d—sketch map of lawsonite pseudomorph in ¢ Ep—epidote Gln—glaucophane Grt—garnet Ky—kyanite

Lws—lawsonite Ms—muscovite Omp—omphacite Pg—paragonite Phg—phengite Pseudomorph—Ilawsonite pseudomorph Qtz—quartz Zo—rzoisite
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Fig. 6 Variation of water content in eclogites (a» modified after Brovarone ez al. s 2011) and variations of net buoyancy
of subducted oceanic erust and serpentinite (hs ¢ modified after Agard et al.,» 2009)
a® I~ A2 308 0T BERE AR AR b ¢ PROFIAERMEREHEESN: o AFE
the arrows with labelsof 1+ II and Il in Fig. 6a are possible prograde and retrograde $-¢ paths: The gray squares in bs c are plots of
peak p¢ conditions of subducted oceanic crust worldwides p refers to the density
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