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Abstract: The geological thermochronology of detrital zircon in sediments is one of the most robust methods for the provenance analysis
by providing accurate age constraint and tectonic setting of source terranes. However, the detrital zircon grains are often derived from
more than one source terrane and have undergone a rather complicated terrestrial transportation processes from source to sink. The re-
construction of the surface dynamic processes from the source area to the catchment basin is critical to convincing geological interpreta-
tion of the detrital zircon U-Pb age patterns. This paper presents a new approach for the quantitative classification of detrital zircon mor-
phologies, by quantifing various morphological parameters, including the mother rock of detrital zircon, the degree of crystal round-
ness, the way of crystal fracture, the degree of crystal fissure and the collision marks upon the crystal surfaces. In order to illustrate all
the morphological parameters and make a reliable geological interpretation, we designed a new kind and teaching-friendly density plot,

the multidimensional spider density plot, which could reveal the overall trend of one detrital zircon sample during the whole surface
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transportation process. Finally, detrital zircon samples. which were collected from the Cretaceous Continental Scientific Drilling bore-

hole (CCSD-SK-1) in the Songliao basin, were analyzed to detect the provenance variation. The practical application proves that the

morphological classification proposed in this paper is valid and reliable for provenance study.

Key words: detrital zircon; morphology; provenance analysis; multidimensional density spider plot; Songliao basin; petroleum

geology; Source-Sink system.
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Fig.1 The instance pictures illustrating the grading of the roundness of detrital zircons
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Fig.2 The three grades of the way of fracturing of detrital zircon crystals
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Fig.3 Different cracks on the crystal faces of the detrital zircon crystals
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Fig.5 The multidimensional probability diagram represen-
ting the interrelations between six parameters of de-
trital zircon crystals
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Fig.6 The integrated stratigraphic framework of the Songliao basin and the stratigraphic profile from the 5th member of

the Nenjiang Formation to the Sifangtai Formation of the CCSD-SK-1
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Fig.7 The multidimensional probability diagrams representing the differences of detrital zircon crystals between the 5th
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member of the Nenjiang Formation (a) and the Sifangtai Formation (b) of the CCSD-SK-1
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