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Fig.1  Geological sketch map of the study area in the northwestern margin of the Tarim Basin and its regional tectonic location

(modified from reference [16])

(a) structural division of the Tarim Basin and adjacent orogenic belts; (b) geological sketch map of the western Aksu area
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Fig.2  The position of the field study section and the development horizon of the peperite in the Youmeinake area

(modified from reference [16])

(a) geological sketch near the Youmeinake section, the location shown in Fig.1b; (b) measured section and peperite development of the lower Ediacaran Sugaitebulake For-

mation on the northern wing of the anticline, location shown in Fig.2a; (c) regional stratigraphic column of the Cryogenian-Ediacaran
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(a) lava-encased sandstone layers and the gradual transition of sandstone to peperite; (b) peperite is well developed in the middle and lower part of the massive sandstone

bed; (c, d) the blocky peperite is characterized by dense magmatic clasts, dense lithology, and serrated mosaic structure, while the development of stomatal and amygdaloidal

structures are insignificant; (e, f) in the fluidal peperite, the vesicle-amygdaloidal structure of the magmatic clastic is well developed and the plastic deformation is common;

(g, h) fluidal peperite, plastic slurry is injected from the top of the sandstone, and the stomatal and amygdaloidal structures are also well developed
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saltic magmatic debris; (a, c, e, g) plane-polarized light (PPL); (b, d, f, h) cross-polarized light (XPL)
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Fig.5 Schematic diagram of the genesis of Ediacaran peperites in the northwestern Tarim Basin
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Abstract: [Objective] Peperite is a transitional rock type formed by the syngenetic mixing of hot magmatic
materials with wet and cold unconsolidated sediments, which has important paleoenvironmental implications.
[Methods] Based on outcrop geological survey and microscopic petrological analysis, typical peperites are
recognized in Ediacaran basic volcanic rocks in the northwestern Tarim Basin. These are mainly blocky peperites and
fluidal peperites hosted by purplish-red sandy sediments. [ Results] The peperites were mainly formed by the
intrusion of magma into water-rich unconsolidated sandy sediments or by the flow of magma on the surface of water-
rich unconsolidated sandy sediments. Of these, the thinner magmatic intrusion and the lower surface of the flood
basalt mainly formed the fluidal peperites, and the thicker magmatic intrusion developed the blocky peperites.
[ Conclusions ] The northern margin of the Tarim Craton was still in an intraplate rift setting related to the breakup of
the Rodinia supercontinent during the early Ediacaran, and the development of peperite indicates that the basalt
eruption in this area took place in a mainly littoral subaqueous sedimentary environment. With the end of volcanic
eruption, the northern Tarim Craton transformed into a relatively stable passive continental margin basin or a cratonic
basin during the late Ediacaran.

Key words: Tarim Basin; Ediacaran Period; peperite; volcanic eruption; littoral subaqueous sedimentary

environment



