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Abstract: Before subduction into the mantle, the oceanic crust formed at mid-ocean ridges would undergo fluid-rock interaction on the seafloor
and within the crust. Study in this regard can enhance our understanding of the seafloor hydrothermal system and crust-mantle recycling.
Lithium (Li) is strongly mobilized by hydrous fluids and has significant isotopic fractionation during many geological processes (e.g.
weathering, seawater, and hydrothermal alteration), thus the variation in Li content and isotopic ratio provide information of the oceanic crust
alteration. At present, geochemical data of altered oceanic crust are still lack, and the interpretations of available Li data are often controversial,
which caused no consensus on the mechanism of the alteration process. We summarized the Li data of altered basalts and serpentinized
peridotites from oceanic drilling cores, discussed the main factors controlling Li behaviors during the alteration process (e.g., the temperature of
fluid-rock reaction, chemical composition of fluid, water-rock ratio, secondary mineral precipitation), and suggested that future studies shall be
strengthened in the following directions: (1) keep adding new Li isotope data into the geochemical reservoirs and improving the accuracy of
analysis; (2) conduct studies on Li isotopes at different spatial scales; (3) evaluate the effects of both equilibrium and kinetic fractionation when
considering the high-temperature alteration processes; (4) combine Li and other isotope systems that display similar behaviors during the
oceanic crust alteration.
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Fig.1 Illustration of Li isotopic composition in different environments!*!

Li is highly fluid-mobile and its isotopes can fractionate in many geological processes. During surface weathering, °Li preferentially enters the solid phase,

while "Li tends to enter the fluid phase. As a result, the Li isotopic composition of river is heavier than that of the continental crust. When rivers enter into the

ocean, the seawater therefore has a relatively heavy Li isotopic composition. The altered oceanic crust has a large range of Li isotopic composition after the

interaction between seawater and basaltic oceanic crust, which is also heavier than fresh MORB. During the dehydration process in the subduction zone, 'Li

preferentially enters the fluid phase to form dehydrated oceanic crust with a light Li isotope composition™*’.
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Table I Compilation of Li content and 8’Li values of low-temperature-altered basalts from ocean drilling cores
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Fig.3 Variations of Li content (a) and 8’Li values (b) with depth of low-temperature-altered basalts from ocean drilling cores compiled

The gray area in the figure represents fresh MORB (references [1,36]). The Li contents and 3’Li values of low-temperature altered basalts are from references

[1,16-18,54-55]. The sediment layer of each drilling core is thin, and the sediment/rock interface is 208 ~ 342m below the seafloor (mbsf). For the complied

dataset, the maximum depth at which alteration occurred is taken from DSDP Hole 417D (636 mbsf '"). To avoid over-compression of the scatter points, Figure

3a excludes one sample from DSDP Hole 417A (depth: 221.1 mbsf; Li content of 71.4x10°°).
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Fig.4 Variations of Li content (a) and 8’Li value (b) of low-temperature-altered basalts with alteration degrees in two ocean drilling cores
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Fig.6 Variatins of Li content (a) and 8’Li (b) with alteration degrees of high temperature-altered basalts from two ocean drilling cores

The dark red dashed line in the figure represents the regression line for ODP Hole 735B, and the orange dashed line is for ODP Hole 504B. The Li contents and

8’Li values of high-temperature-altered basalts are from references [1,5].
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