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Abstract

Oceanic-type high-pressure eclogite from the Huwan mélange in the western part of the Dabie 
orogen, north of the classic ultrahigh-pressure terrane, has been investigated with combined Lu-Hf 
and Sm-Nd geochronology. The eclogites are thought to have formed during the subduction of oceanic 
crust prior to the subduction of the Yangtze craton beneath the North China block. Garnet Lu-Hf and 
Sm-Nd garnet-whole rock dates yield similar ages of 257.4 ± 1.4 and 252.5 ± 2.7 Ma, the youngest 
ages reported thus far from this mélange. Despite the partially preserved prograde major- and trace-
element zoning in garnets, the Lu-Hf and Sm-Nd ages mostly reflect the high-pressure eclogite-facies 
metamorphism instead of the early phase of garnet growth. The data define a new high-pressure age 
population for the Dabie orogen, which provides a more detailed insight into the subduction history 
of the Yangtze craton before continental collision. The new Lu-Hf and Sm-Nd dates for these oceanic-
type eclogites, combined with existing geochronological information, range from 315 to 253 Ma. This 
broad interval suggests that the overall subduction of oceanic crust occurred over a period of ~60 Ma 
and that different slices with distinct pressure-temperature histories underwent HP metamorphism at 
distinct times. A model of a continuous evolution from oceanic to continental subduction is favored, 
and the onset of the deeply continental subduction occurred probably not before ca. 257 Ma.
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Introduction

Ultrahigh-pressure (UHP) metamorphic rock occurrences 
have been increasingly documented in the last two decades. 
The subduction of supracrustal materials eventually leads to the 
closure of back-arc basins and arc-continent and continent-con-
tinent collisions (O’Brien 2001; Ernst 2005; Zheng et al. 2008), 
which form various types of HP and UHP metamorphic rocks. 
Significant advances have been made toward understanding the 
evolution of UHP metamorphism (Chopin 2003; Ernst and Liou 
2008; Zheng 2008), particularly in the more abundant continental 
rocks; the burial and exhumation of oceanic metamorphic rocks, 
however, have received much less attention. Some fundamental 
processes remain enigmatic, particularly the rate and mechanism 
of the transition from oceanic to continental subduction. Large 
volumes of oceanic lithosphere are ultimately consumed prior to 
continental slab subduction and collision. Relics of the oceanic-
type HP/UHP metamorphic rocks provide a unique opportunity 
to gain insight into the sequence and duration of oceanic to 
continental subduction, and can shed light on the initiation of 
successive continental subduction. The construction of quanti-
tative pressure-temperature-time (P-T-t) paths for metamorphic 
rocks is essential in this respect.

Quantitative P-T-t paths require the integration of the P-T 
history with two or more estimates of age along the path. Garnet-
bearing rocks are the most suitable in this regard because the 
production and retention of compositional zoning in garnet over 
a wide range of metamorphic conditions can be used to constrain 
the P-T paths (e.g., Spear and Selverstone 1983; Kohn 2003). 
Garnet growth zoning allows one to constrain the time scales 
of garnet growth using a combination of the Lu-Hf and Sm-
Nd geochronometers (e.g., Duchêne et al. 1997; Scherer et al. 
2000; Lapen et al. 2003), thus providing a direct constraint on 
the duration of the metamorphism. Coupled Lu-Hf and Sm-Nd 
ages may reflect a particular garnet growth stage in response 
to prograde metamorphism (Lapen et al. 2003; Cheng et al. 
2008), peak metamorphism (Schmidt et al. 2008; Cheng et al. 
2009a), or retrogression (Cheng et al. 2009b). Isotopic records, 
combined with textures and petrology, are essential to quantify 
the dynamics of geological processes.

Over the past two decades, geochronological methods and 
results have indicated that a Triassic collision between the North 
China Block and the Yangtze craton is responsible for the HP/
UHP metamorphism of the Dabie-Sulu orogenic belt (e.g., Eide 
et al. 1994; Ames et al. 1996; Hacker et al. 1998; Li et al. 2000; 
Zheng et al. 2009). The initiation of continental subduction has 
been traced back to ca. 245 Ma (Hacker et al. 2006; Wu et al. * E-mail: oahgnehc@gmail.com


