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Fig.1 Sampling locations for lavas from the Mariana Trough
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Fig.2 Petrographic characteristics for representative lava samples from the Mariana Trough
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Weathering of Seafloor Lavas and Its Geological Significance

YAN Quan-shu"??*, ZHANG Ping-yang'?, SHI Xue-fa'*?, ZHANG Hai-tao""*
(1. The First Institute of Oceanography s State Oceanic Administration , Qingdao 266061, China; 2.Key laborato-
ry of marine sedimentology and environmental geology. SOA ., Qingdao 266061, China; 3. Laboratory for
Marine Geology, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266061, China)

Abstract: The investigation on the weathering of seafloor lavas plays a significant role on understanding el-
ement mobility. First, this paper briefly introduces the ocean floor weathering processes and the character-
istics of weathered rocks. Then, we determined the degree of weathering of seafloor lavas (back arc basin
basalt, BABB) dredged from Mariana Trough, west Pacific seamount province (Cretaceous oceanic island
basalt, OIB) and Mesozoic oceanic crust(mid-oceanic ridge basalt) through detailed petrographic observa-
tion (the appearance of palagonite, clay minerals, etc.), and the geochemical indices (the loss on ignition
(L.O.D, K,0O/(K, O+ Na, O) and Fe, O;/(FeO+ Fe, O;) values). Finally, we discussed the cause of
weathering and its influence on the geochemical data of Mariana Trough basalts.Our results indicate that,
compared to submarine lavas older than 5Ma, Mariana Trough basalts suffered very low degree of rock
weathering. Only the cryptocrystalline and glassy matrix, and glassy margin of basaltic flow could be al-
tered into palagonite. The low degree of weathering mainly results from the relatively short duration since
eruption. We suggest that these on-axis or near-axis submarine lavas from the Mariana Trough did not un-
dergo severe weathering, so the whole rock major- and trace element and radiogenic isotopic compositions
of lavas remained almost unchanged. However, the effect of weathering should be removed when the
whole chemical compositions of lavas older than 5 Ma are used to interpret the petrogenesis.

Key words: submarine weathering; basaltic lavas; loss on ignition; element migration; Mariana trough
Received: March 12,2017





