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Eocene post-collisional magmatism in Himalaya orogenic belt:

evidence from petrography, zircon U-Pb age and Sr-Nd-Hf isotope 

of the Mayum alkaline complex, southern Lhasa subterrane



Geological Background

The Himalayan orogenic belt is formed by the

subduction of the Neo-Tethyan slab and subsequent

the collision of the Indian Plate and the Eurasian Plate.

However, the timing of the breakoff of the Neo-

Tethyan slab remains uncertain.

Alkaline magmatic rocks commonly play an

important role in identifying post-collision setting, but

few alkaline magmatism has been identified in

southern Lhasa subterrane. Here, the Mayum alkaline

complex is located in the southwestern margin of the

Southern Lhasa Subterrane, near the Indus–Yarlung

Zangbo suture zones, providing an insight into the

timing of breakoff of the Neo-Tethyan slab.



Petrology

Three-kinds of granitoids were recognized: amphibolite syenite, quartz syenite and alkaline granites. The mafic 

microgranular enclaves (MMEs) are ubiquitous in the syenites.
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Amphibolite syenite:

K-feldspar (50%-55%),

plagioclase (20%–25%,

amphibolite (10%-15%) ,

biotite (5%-8%) with minor

quartz, titanite and zircon

Quartz syenite:

K-feldspar (45%-50%), 

plagioclase (25%–30%, 

quartz (10%-20%)            

with accessory biotite, 

amphibolite and zircon



Petrology

Alkaline granites
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Coarse-grained alkaline granites

Fine-grained alkaline granites

K-feldspar (40%-50%),

plagioclase (10%–20%,

quartz (30%-40%) , biotite

(3%-5%) with accessory

magnetite and zircon.

K-feldspar (30%-40%),

plagioclase (10%–15%,

quartz (40%-45%) , with

accessory biotite, zircon

and magnetite.



Results

Alkaline rocks:

➢ High SiO2 (64.32-77.36 wt.%) contents

➢ High Na2O + K2O (6.63-9.03 wt.%) contents

➢ High K2O/ Na2O values

Arc-like features:

➢ Enrichment in LILEs (e.g., Rb, K), LREEs

➢ Depletion in HFSEs (e.g., Nb, Ta, Ti), 

HREEs

➢ Negative Eu anomalies (δEu=0.28–0.72).

Whole-rock Geochemistry



Results

Zircon U-Pb ages

Magmatic zircons:

➢ Concentric oscillatory zoning

➢ Subhedral to euhedral

➢ Prismatic, colorless and transparent

➢ High Th/U values

Ages of the syenites is ca. 53 Ma

Ages of the granites is ca. 50 Ma

These ages are corresponding to the ages of the 

Early Eocene magmatic flare-up event (53-50Ma)



Discussion

Tectonic Setting

A2-type granitoids :

➢ High Ga/Al values and Na2O + K2O contents

➢ High FeOT/MgO, Y/Yb, Ce/Nb and Y/Nb

values

➢ IAB-type mantle source

➢ Emplaced shortly (10-15 Ma) after the 

continental collision

Post-collisional extensional setting induced by 

the breakoff of the Neo-Tethyan slab in Eocene.



Discussion

Petrogenesis

➢ negative εNd(t) values (-2.1 to -0.9) for whole-rock 

➢ positive zircon εHf(t) values (+0.73 to +11.16) values

➢ Hf crustal model ages of 380-662Ma

➢ MMEs in the syenites

Nd-Hf 

isotope 

decoupling

The alkaline rocks were likely produced by mixing of mafic and 

felsic magmas.

The felsic magma is generated by partial melting of the juvenile 

lower crust, and the mafic magma perhaps is the product of 

partial melting of enriched metasomtic mantle.



Conclusions

Modified from Liu et al., 2018 

➢ The Mayum alkaline complex is composed of syenites

and alkaline granites. Zircon U-Pb analyses indicate

that the alkaline rocks were generated in the Early

Eocene (ca. 53-50 Ma).

➢ The Mayum rocks belong to an A2-type granitoids,

indicating that these rocks were generated under a

post-collisional extensional setting induced by the

breakoff of the Neo-Tethyan slab in Eocene.

➢ Melts from partial melting of subducted Indian continental crust metasomatized the subcontinental lithospheric

mantle to form enriched mantle. With the breakoff of the Neo-Tethyan slab, the decompression melting of

upwelling asthenosphere and enriched mantle produced mafic magma, and partial melting of the juvenile lower

crust triggered by underplating of mafic magma generated felsic magma. The Mayum alkaline rocks originated

from mixing of mafic and felsic magmas.


