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土矿物，这类矿床一直是矿床学家研究的热点。然而由于其围岩遭受不同程度的变质和蚀变作用，这类矿床的成矿时代与矿

床成因一直存在争议。本文通过对迤纳厂组中层状凝灰岩和火山角砾岩所含锆石进行ＬＡＩＣＰＭＳＵＰｂ定年来揭示迤纳厂组

的最大沉积年龄。大多数锆石具有明显的震荡环带和较高的Ｔｈ／Ｕ比值（＞０４）表明它们均是岩浆锆石，近２００粒碎屑锆石

的２０７Ｐｂ／２０６Ｐｂ年龄大致可以分为四组：１７５～１８８Ｇａ，１９０～２００Ｇａ，２０２～２２０Ｇａ和２３０～２４０Ｇａ，且最老年龄在３０Ｇａ左

右，而最年轻年龄在１７５０Ｍａ左右。这一定年结果反映了迤纳厂组的沉积上限大约为１７Ｇａ，并且在康滇地区可能还有更老的

基底存在。通过对矿石矿物黄铜矿的ＲｅＯｓ同位素定年测试，直接限定了矿床的成矿时代。６个黄铜矿样品的ＲｅＯｓ同位素

等时线年龄为１６９０±９９Ｍａ（ＭＳＷＤ＝９０），模式年龄的加权平均值为１６８５±３７Ｍａ（ＭＳＷＤ＝３０），表明该矿床形成于距今约

１７Ｇａ。另外，主要类型矿石具显著的正铕异常和轻稀土富集的特点，与现代海底热液极其相似。年代学研究显示矿床的形

成时代和地层的沉积时代大致相同，而ＲＥＥ揭示的流体特征反映其成矿作用与海底热液活动有关。这些结果暗示了该矿床

为海底火山喷发同生沉积形成。近来的较多研究证实，康滇地区存在１７Ｇａ左右较大范围的岩浆活动和较多同期铁铜矿

床，表明该期岩浆活动可能是制约该区铁铜矿床形成的关键因素，且岩浆活动可能与约１７Ｇａ的 Ｃｏｌｕｍｂｉａ超大陆的裂解事

件有关。

关键词　　铁铜稀土矿床；锆石ＵＰｂ定年；黄铜矿ＲｅＯｓ定年；稀土元素地球化学；迤纳厂；云南
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⸱
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⁔
䐍
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呪
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⸵
‰
⁔
〰
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〱
‰
⁔
䐍
⡪
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⸵
㘲
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．
⥔
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〮
㐵
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〱
‰
⁔
䐍
⠀
ュ
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㌮
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⥔
樍
㌮
ㄠ
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１
⥔
樍
〮
㐹
㤹
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⁔
䐍
⠀

〰

呪
෤
⥔
樍
㌮
㌵
‰
⁔
䐍
⠀

呪
ര
⸴
㤹
㤹
㠠
〠
呄
ന
１
⥔
樍
〮
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〰
〲
‰
⁔
䐍
⠩
呪
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⁔
⠀

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．
⧢
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‰
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モ
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〠
呄
ന
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⸵
㘲
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ョ
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
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１
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〶
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０
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⸵
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⸵
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⠀
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〰
〱
‰
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䐍
⠀

呪
ര
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
呪
ള
⸶
ㄲ
㐹
㔠
〠
呄
ന
１
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樍
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〰
〸
‰
⁔
䐍
⠀

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⸳
㜶
㈵
ㄱ
‰
⁔
䐍
⠀

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ള
⸸
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ㄠ
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ന
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⸷
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呄
ന
１
⥔
櫤
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〰
ュ
１

０
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０
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．
４呪
ര
⸵
〮
㔰
〰
⠀

呪
ര
⸶
㈴
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‰
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䐍
⠀

呪
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⸴
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⠀
⁔
䐍
⠀
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⸵
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⠀
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㤹
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䐍
⠀

呪
ല
⹔
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㈴
㤸
１
⥔
橄
ന
１
⥔
樍
〮
㔠
〠
呄
ഠ
〠
〮
㐹
㤹
㤸
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䐍
⠀

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⠀
㈰
㠠
〠
吠
〠
呄
ന
．
⥔
樍
〮
㐴
㤹
㤷
‰
‰
〰

呪
ര
⸵
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⠀
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⸶
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０
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‰
⁔
䐍
⠨
３
⥔
樍
〮
㔰
〰
〴
‰
⁔
䐍
⠹
㤹
㤶
‰
⁔
䐍
⠀
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呄
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⥔
樍
〮
㔰
〰
〸
‰
⁔
䐵
‰
⁔
䐍
⁔
䐍
⠀

呪
ള
⸶
〰

呪
ള
⸳
㜵
‰
⁔
䐍
⠀
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䐍
⠀
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⸳
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⠀
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续
表
１

Ｃｏ
ｎｔ
ｉｎ
ｕｅ
ｄ
Ｔａ
ｂｌ
ｅ
１

×
１０
－
６

Ｐｂ
Ｔｈ

Ｕ
Ｔｈ
／Ｕ

Ｍ
ａ

２０
７
Ｐｂ
／２
０６
Ｐｂ

１ σ
２０
７
Ｐｂ
／２
３５
Ｕ

１ σ
２０
６
Ｐｂ
／２
３８
Ｕ

１ σ
２０
７
Ｐｂ
／２
０６
Ｐｂ

１ σ
２０
７
Ｐｂ
／２
３５
Ｕ

１ σ
２０
６
Ｐｂ
／２
３８
Ｕ

１ σ
－
３６

８０
．９

２０
９

１４
２

１．
４７

０．
１２
００

０．
００
１３

６．
３９
２７

０．
０７
６１

０．
３８
３４

０．
００
２９

１９
６７

１９
２０
３１

１０
２０
９２

１４
９７
％

－
３７

８７
．２

６４
．５

１６
７

０．
３９

０．
１４
１３

０．
００
１４

８．
６２
８６

０．
０９
３４

０．
４３
９６

０．
００
３０

２２
４３

１８
２３
００

１０
２３
４９

１３
９７
％

－
３８

２６
６．
３

２６
４

７１
３

０．
３７

０．
１１
０５

０．
００
１１

５．
０２
５５

０．
０５
２６

０．
３２
６７

０．
００
１８

１８
０９

１９
１８
２４

９
１８
２２

９
９９
％

－
３９

１０
１．
１

９３
．２

２３
６

０．
３９

０．
１１
８８

０．
００
１４

６．
０２
７１

０．
０７
２９

０．
３６
４３

０．
００
２６

１９
３９

２１
１９
８０

１１
２０
０２

１２
９８
％

－
４０

１０
３．
０

８４
．７

１９
６

０．
４３

０．
１４
４４

０．
００
１８

８．
８５
３８

０．
１１
００

０．
４３
９６

０．
００
３１

２２
８０

２１
２３
２３

１１
２３
４９

１４
９８
％

－
４１

６９
．０

７４
．６

１３
５

０．
５５

０．
１３
４１

０．
００
１６

７．
６７
１０

０．
０９
３８

０．
４１
０３

０．
００
３０

２１
５４

２０
２１
９３

１１
２２
１６

１３
９８
％

－
４２

８８
．９

１４
２

２１
２

０．
６７

０．
１０
９５

０．
００
１２

５．
１５
４４

０．
０６
０４

０．
３３
７５

０．
００
２３

１７
９２

２０
１８
４５

１０
１８
７５

１１
９８
％

－
４３

８９
．６

８９
．３

２１
０

０．
４３

０．
１４
５２

０．
００
１５

７．
１２
６８

０．
０９
３１

０．
３５
２４

０．
００
３５

２３
００

１７
２１
２７

１２
１９
４６

１７
９１
％

－
４４

２６
６．
３

２６
４

７１
３

０．
３７

０．
１１
０３

０．
００
１０

４．
９２
４６

０．
０４
５７

０．
３２
０２

０．
００
１７

１８
０６

１６
１８
０６

８
１７
９１

８
９９
％

－
４５

１６
１．
９

１７
０

３１
２

０．
５５

０．
１３
９１

０．
００
１３

８．
２７
５２

０．
０８
８６

０．
４２
７０

０．
００
３１

２２
１７

１６
２２
６２

１０
２２
９２

１４
９８
％

－
４６

１２
９．
０

２５
３

２８
９

０．
８７

０．
１２
０３

０．
００
１２

５．
６０
９０

０．
０６
００

０．
３３
５０

０．
００
２２

１９
６１

２３
１９
１７

９
１８
６３

１０
９７
％

－
４７

２１
１．
５

３７
４

４３
８

０．
８５

０．
１３
８９

０．
００
１４

７．
５７
０３

０．
０９
０９

０．
３９
０５

０．
００
３１

２２
１３

１８
２１
８１

１１
２１
２５

１４
９７
％

－
４８

１０
９．
７

１５
５

２３
０

０．
６７

０．
１２
６０

０．
００
１３

６．
６３
２３

０．
０７
４５

０．
３７
８３

０．
００
２７

２０
４４

１８
２０
６４

１０
２０
６８

１２
９９
％

－
４９

１７
３．
７

１７
７

３２
７

０．
５４

０．
１４
３４

０．
００
１３

８．
７３
６２

０．
０９
２５

０．
４３
７８

０．
００
３１

２２
６９

１５
２３
１１

１０
２３
４１

１４
９８
％

－
５０

１３
７．
０

１２
５

３４
３

０．
３６

０．
１１
６９

０．
００
１１

５．
４９
７３

０．
０５
３１

０．
３３
８２

０．
００
１９

１９
１０

１８
１９
００

８
１８
７８

９
９８
％

－
５１

２１
５．
８

１７
７

３４
７

０．
５１

０．
１７
９９

０．
００
１６

１２
．２
５５
６

０．
１３
０７

０．
４９
０４

０．
００
４１

２６
５４

１４
２６
２４

１０
２５
７３

１８
９８
％

－
５２

９８
．４

４１
．０

１５
７

０．
２６

０．
１７
８５

０．
００
１７

１２
．９
８５
５

０．
１３
７７

０．
５２
３２

０．
００
３６

２６
３９

１１
２６
７９

１０
２７
１３

１５
９８
％

－
５３
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．７

６８
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１２
０

０．
５７

０．
１０
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０．
００
１３

４．
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０．
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０．
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０．
００
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１０
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３９
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１０
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９
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０．
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００
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０．
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００
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１２
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－
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４．
８
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０
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８
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０．
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００
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０
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－
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９
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１３
７９

０．
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７．
９１
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０８
６６

０．
４１
３３

０．
００
２８

２２
１１

１７
２２
２１
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２２
３０

１３
９９
％

－
５８

３６
．１

６９
．７

７４
．７

０．
９３

０．
１２
０８

０．
００
１６

６．
０２
０４

０．
０８
６１

０．
３５
９８

０．
００
３１

１９
６９

２３
１９
７９

１２
１９
８１

１５
９９
％

－
５９

８２
．１

２６
３

１６
７

１．
５８

０．
１１
１６

０．
００
１３

５．
０１
６４

０．
０６
１６

０．
３２
３６

０．
００
２３

１８
２８

２１
１８
２２

１０
１８
０７

１１
９９
％

－
６０

１８
７．
０

１９
７

３５
４

０．
５６

０．
１４
３２

０．
００
１５

８．
３７
１８

０．
０９
１１

０．
４２
０７

０．
００
２７

２２
６６

１８
２２
７２

１０
２２
６４

１２
９９
％

－
６１

４９
．４

７７
．２

８２
．９

０．
９３

０．
１４
５４

０．
００
１９

８．
８４
１１

０．
１２
３０

０．
４３
７８

０．
００
３５

２２
９４

２３
２３
２２

１３
２３
４１

１６
９９
％

－
６２

１２
３．
４

９２
．１

２５
０

０．
３７

０．
１４
２９

０．
００
１５

８．
１１
２０

０．
０９
０５

０．
４０
８１

０．
００
２５

２２
６３

１９
２２
４４

１０
２２
０６

１２
９８
％

－
６３

２１
５．
１

１９
４

４３
１

０．
４５

０．
１４
５１

０．
００
１４

８．
２７
９３

０．
０８
５２

０．
４１
０２

０．
００
２３

２２
８９

１７
２２
６２

９
２２
１６

１０
９７
％

－
６４

１３
３．
９

１２
４

２９
９

０．
４２

０．
１３
７７

０．
００
１４

７．
０８
５５

０．
０７
９２

０．
３６
９６

０．
００
２６

２１
９８

１８
２１
２２

１０
２０
２８

１２
９５
％

－
６５

１６
０．
０

１３
２

３３
２

０．
４０

０．
１４
３４

０．
００
１４

７．
９３
４８

０．
０７
９１

０．
３９
７８

０．
００
２４

２２
６９

１７
２２
２４

９
２１
５９

１１
９７
％

－
６６

７９
．１

７０
．６

１７
４

０．
４１

０．
１２
５３

０．
００
１４

６．
７１
３１

０．
０８
０８

０．
３８
５２

０．
００
２８

２０
３５

２０
２０
７４

１１
２１
０１

１３
９８
％

－
６７

６２
．０

６１
．８

１０
９

０．
５７

０．
１４
５６

０．
００
１７

９．
２０
０８

０．
１１
３１

０．
４５
５５

０．
００
３５

２２
９５

２０
２３
５８

１１
２４
２０

１６
９７
％

－
６８

６３
．２

７７
．５

１５
９

０．
４９
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１１
０６

０．
００
１４

５．
２５
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０．
０７
０４

０．
３４
１８

０．
００
２７

１８
１０

２３
１８
６１

１１
１８
９５

１３
９８
％

－
６９

１２
３．
９

９４
．３

２３
８

０．
４０

０．
１４
５９

０．
００
１７

８．
７９
３８

０．
１０
７５

０．
４３
３５

０．
００
３０

２２
９８

１９
２３
１７

１１
２３
２１

１３
９９
％

－
７０

１５
１．
１

３４
０

３０
２

１．
１３

０．
１２
１３

０．
００
１３

６．
１１
６０

０．
０６
８８

０．
３６
２６

０．
００
２４

１９
７６

１４
１９
９３

１０
１９
９４

１１
９９
％

－
７１

６３
．０

７５
．０

１１
７

０．
６４

０．
１４
４３

０．
００
１６

８．
６９
１８

０．
０ ９
６６

０．
４３
２９

０．
００
２７

２２
７９

１９
２３
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１０
２３
１９

１２
９９
％
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书书

续
表
１

Ｃｏ
ｎｔ
ｉｎ
ｕｅ
ｄ
Ｔａ
ｂｌ
ｅ
１

×
１０
－
６

Ｐｂ
Ｔｈ

Ｕ
Ｔｈ
／Ｕ

Ｍ
ａ

２０
７
Ｐｂ
／２
０６
Ｐｂ

１ σ
２０
７
Ｐｂ
／２
３５
Ｕ

１ σ
２０
６
Ｐｂ
／２
３８
Ｕ

１ σ
２０
７
Ｐｂ
／２
０６
Ｐｂ

１ σ
２０
７
Ｐｂ
／２
３５
Ｕ

１ σ
２０
６
Ｐｂ
／２
３８
Ｕ

１ σ
－
７２

１３
６．
９

１３
６

２０
７

０．
６６

０．
１８
４５

０．
００
１８

１３
．０
３２
３

０．
１２
９２

０．
５０
７６

０．
００
３０

２６
９４

１６
２６
８２

９
２６
４６

１３
９８
％

－
７３

１２
２．
１

１５
０

２３
１

０．
６５

０．
１４
１８

０．
００
１４

８．
３０
２１

０．
０８
９０

０．
４２
００

０．
００
２７

２２
５０

５０
２２
６５

１０
２２
６０

１２
９９
％

－
７４

１４
４．
７

２２
７

２６
４

０．
８６

０．
１３
２８

０．
００
１３

７．
７５
９５

０．
０８
４６

０．
４１
９２

０．
００
３０

２１
３５

１８
２２
０４

１０
２２
５７

１３
９７
％

－
７５

１５
６．
１

１４
３

３５
３

０．
４１

０．
１２
９７

０．
００
１３

６．
７８
１６

０．
０７
１３

０．
３７
４９

０．
００
２３

２０
９４

２３
２０
８３

９
２０
５２

１１
９８
％

－
７６

１１
８．
４

１６
９

２９
１

０．
５８

０．
１０
８０

０．
００
１３

５．
０６
６８

０．
０６
１８

０．
３３
６７

０．
００
２５

１７
６６

２１
１８
３１

１０
１８
７１

１２
９７
％

－
７７

８８
．２

１０
３

１６
６

０．
６２

０．
１４
０８

０．
００
１５

８．
５９
２１

０．
１０
３１

０．
４３
８６

０．
００
３５

２２
３７

１９
２２
９６

１１
２３
４４

１６
９７
％

－
７８

１２
３．
２

１５
１

２７
７

０．
５５

０．
１１
９３

０．
００
１２

６．
１３
３３

０．
０６
８０

０．
３６
９１

０．
００
２７

１９
４６

１８
１９
９５

１０
２０
２５

１３
９８
％

－
７９

６４
．８

９６
．５

１３
３

０．
７２

０．
１２
４３

０．
００
１３

６．
７８
４７

０．
０８
０６

０．
３９
２５

０．
００
３０

２０
２０

－
１４

２０
８４

１１
２１
３４

１４
９７
％

－
８０

６３
．０

１０
９

１５
１

０．
７３

０．
１０
８４

０．
００
１２

５．
１３
３３

０．
０６
２６

０．
３４
０８

０．
００
２６

１７
７３

２０
１８
４２

１０
１８
９０

１２
９７
％

－
８１

１４
３．
８

１１
１

３０
３

０．
３７

０．
１２
９６

０．
００
１２

７．
３２
９５

０．
０８
１５

０．
４０
６５

０．
００
３１

２０
９４

１７
２１
５２

１０
２１
９９

１４
９７
％

－
８２

６４
．１

６５
．３

１１
９

０．
５５

０．
１４
４２

０．
００
１６

８．
８５
７４

０．
１０
８２

０．
４４
１９

０．
００
３５

２２
８０

２０
２３
２３

１１
２３
５９

１６
９８
％

－
８３

１３
３．
１

１６
８

２８
６

０．
５９

０．
１３
７９

０．
００
１４

７．
１２
３９

０．
０８
７５

０．
３７
０９

０．
００
３０

２２
１１

１７
２１
２７

１１
２０
３４

１４
９５
％

－
８４

７９
．６

１０
９

１８
２

０．
６０

０．
１１
６２

０．
００
１４

５．
７７
４５

０．
０７
０９

０．
３５
８０

０．
００
２５

１８
９８

２２
１９
４３

１１
１９
７３

１２
９８
％

ＤＦ
Ｈ
１１
０２

－
０１

８７
．６

１６
４

２０
０

０．
８２

０．
１０
９２

０．
００
１２

４．
９９
１７

０．
０６
１８

０．
３２
８７

０．
００
２５

１７
８７

２２
１８
１８

１０
１８
３２

１２
９９
％

－
０２

２４
．２
８

３４
．６

５６
．９

０．
６１

０．
１１
０３

０．
００
１６

５．
２８
１２

０．
０８
３６

０．
３４
６６

０．
００
３５

１８
０６

２１
１８
６６

１４
１９
１８

１７
９７
％

－
０３

３６
．８

６２
９１

０．
６８

０．
１０
７４

０．
００
１６

４．
８２
１０

０．
０７
２８

０．
３２
３５

０．
００
２９

１７
６７

２７
１７
８９

１３
１８
０７

１４
９８
％

－
０４

２１
３．
４

２３
０

４６
８

０．
４９

０．
１４
３５

０．
００
１２

７．
１３
６４

０．
０６
３４

０．
３５
７５

０．
００
１７

２２
７０

１５
２１
２９

８
１９
７１

８
９２
％

－
０５

１１
３．
９

１１
４

２１
９

０．
５２

０．
１３
３８

０．
００
１２

７．
５５
７０

０．
０７
１４

０．
４０
６９

０．
００
２４

２１
４８

１７
２１
８０

８
２２
０１

１１
９９
％

－
０６

６２
．８

９１
．４

１１
２

０．
８２

０．
１５
４８

０．
００
１６

８．
９１
７１

０．
１２
２６

０．
４１
４５

０．
００
４１

２３
９９

１８
２３
３０

１３
２２
３５

１９
９５
％

－
０７

５３
．３

１２
２

１２
０

１．
０１

０．
１１
００

０．
００
１３

４．
８２
６４

０．
０５
４６

０．
３１
５９

０．
００
１８

１８
１１

１６
１７
９０

１０
１７
７０

９
９８
％

－
０８

７４
．５

１０
４
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０

２８
４

４５
１

０．
６３

０．
１４
７５

０．
００
１８

８．
１８
４３

０．
０９
９９

０．
３９
６８

０．
００
２６

２３
１７

２１
２２
５２

１１
２１
５４

１２
９５
％

－
１１

９５
．２

８６
．７

１３
５

０．
６４

０．
１８
１７

０．
００
１７

１３
．２
２０
４

０．
１２
９２

０．
５２
３１

０．
００
３２

２６
６８

１５
２６
９６

９
２７
１２

１４
９９
％

－
１２

２０
０．
３

６７
．７

４６
６

０．
１５

０．
１１
９７

０．
００
１２

６．
０４
４１

０．
０６
２０

０．
３６
２３

０．
００
２０

１９
５４

１３
１９
８２

９
１９
９３

９
９９
％

－
１３

１１
４．
０

１０
７

２１
１

０．
５１

０．
１４
０６

０．
００
１３

８．
３９
２７

０．
０８
７３

０．
４２
９１

０．
００
３０

２２
３５

１６
２２
７４

９
２３
０２

１３
９８
％

－
１４

８５
．６
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５７１１叶现韬等：云南武定迤纳厂ＦｅＣｕＲＥＥ矿床的锆石ＵＰｂ和黄铜矿ＲｅＯｓ年代学、稀土元素地球化学及其地质意义
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表
１

Ｃｏ
ｎｔ
ｉｎ
ｕｅ
ｄ
Ｔａ
ｂｌ
ｅ
１

×
１０
－
６

Ｐｂ
Ｔｈ

Ｕ
Ｔｈ
／Ｕ

Ｍ
ａ

２０
７
Ｐｂ
／２
０６
Ｐｂ

１ σ
２０
７
Ｐｂ
／２
３５
Ｕ

１ σ
２０
６
Ｐｂ
／２
３８
Ｕ

１ σ
２０
７
Ｐｂ
／２
０６
Ｐｂ

１ σ
２０
７
Ｐｂ
／２
３５
Ｕ

１ σ
２０
６
Ｐｂ
／２
３８
Ｕ

１ σ
－
２３

３５
．９

５８
．６

９０
．３

０．
６５

０．
１０
８９

０．
００
１４

４．
８０
１１

０．
０５
９６

０．
３１
８４

０．
００
２２

１７
８１

２３
１７
８５

１０
１７
８２
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９９
％

－
２４

１２
４．
４

１４
０

３２
８

０．
４２

０．
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０２

０．
００
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４．
８９
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０．
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００
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１８
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１８
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９
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１０
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－
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００
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－
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５０
３
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１．
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００
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００
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０．
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９
２１
３３

１１
９９
％

－
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４．
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０．
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－
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１
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００
１２
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１８
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９
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５０

１０
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％

－
３１

３０
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０．
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０．
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０．
００
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２７
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０．
００
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１８
７６

２６
１８
６５

１３
１８
４９

１４
９９
％

－
３２

２３
．０
８

５０
．６

５０
．６

１．
００

０．
１１
８１

０．
００
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５．
４１
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０．
０８
３７

０．
３３
２４

０．
００
２８

１９
２８

２７
１８
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１３
１８
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１４
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％

－
３３

９０
．２
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４

１８
７
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６１
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９５
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００
１３

７．
００
００

０．
０７
５８

０．
３８
９０

０．
００
２７

２０
９２

１８
２１
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１０
２１
１８

１３
９９
％

－
３４

４２
．１

５８
．７

７１
．３

０．
８２

０．
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６５

０．
００
１６

９．
０３
４６

０．
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０．
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４１

０．
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３１

２３
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１４
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％

－
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８
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０
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００
１３
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３６
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０１

１０
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％

－
３６
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１

２３
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５１
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１３
３０

０．
００
１８

７．
４６
４４

０．
０９
９６

０．
４０
５６

０．
００
３３

２１
３９

２３
２１
６９

１２
２１
９５

１５
９８
％

－
３７

１０
４．
１

９１
．０

１９
８

０．
４６

０．
１４
２４

０．
００
１５

８．
４４
２９

０．
０９
２３

０．
４２
６８

０．
００
２６

２２
５７

１９
２２
８０

１０
２２
９１

１２
９９
％

－
３８

８２
．６

７２
．３

１５
９

０．
４５

０．
１４
３１

０．
００
１７

８．
４０
８８

０．
０９
９３

０．
４２
２３

０．
００
２８

２２
６５

２１
２２
７６

１１
２２
７１

１２
９９
％

－
３９

２４
．６
７

２２
．２

５０
．１

０．
４４

０．
１３
９１

０．
００
１９

７．
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１０
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０．
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１３
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－
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－
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１
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５
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５１
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２１
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％

－
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．３
８
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．７

１６
５
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１９
１７
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－
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６１
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１１
２
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１４
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１３
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％

－
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０

１５
．１

１７
９
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１３

６．
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％

－
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１１
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Ｃｏ
ｎｔ
ｉｎ
ｕｅ
ｄ
Ｔａ
ｂｌ
ｅ
１
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１０
－
６

Ｐｂ
Ｔｈ

Ｕ
Ｔｈ
／Ｕ

Ｍ
ａ

２０
７
Ｐｂ
／２
０６
Ｐｂ

１ σ
２０
７
Ｐｂ
／２
３５
Ｕ

１ σ
２０
６
Ｐｂ
／２
３８
Ｕ

１ σ
２０
７
Ｐｂ
／２
０６
Ｐｂ

１ σ
２０
７
Ｐｂ
／２
３５
Ｕ

１ σ
２０
６
Ｐｂ
／２
３８
Ｕ

１ σ
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．８

４０
．０
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－
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．０
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７７１１叶现韬等：云南武定迤纳厂ＦｅＣｕＲＥＥ矿床的锆石ＵＰｂ和黄铜矿ＲｅＯｓ年代学、稀土元素地球化学及其地质意义
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×
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６
）

及
特

征
值

Ｔａ
ｂｌ
ｅ
３　
Ｒａ
ｒｅ
ｅａ
ｒｔｈ
ｅｌ
ｅｍ
ｅｎ
ｔｓ
ＲＥ
Ｅ
ｃｏ
ｎｔ
ｅｎ
ｔｓ
×
１０

－
６
ｏｆ
ｏｒ
ｅｓ
ａｎ
ｄ
ｗａ
ｌｌ
ｒｏ
ｃｋ
ｆｏ
ｒｍ
ｔｈ
ｅ
Ｙｉ
ｎａ
ｃｈ
ａｎ
ｇ
ｄｅ
ｐｏ
ｓｉｔ

Ｌａ
Ｃｅ

Ｐｒ
Ｎｄ

Ｓｍ
Ｅｕ

Ｇｄ
Ｔｂ

Ｄｙ
Ｈ
ｏ

Ｅｒ
Ｔｍ

Ｙｂ
Ｌｕ

∑
ＲＥ
Ｅ
δＥ
ｕ

δＣ
ｅ

Ｌａ
／Ｙ
ｂ
Ｎ
Ｌａ
／Ｓ
ｍ

Ｎ
Ｇｄ
／Ｙ
ｂ
Ｎ
ＬＲ
ＥＥ
／

Ｈ
ＲＥ
Ｅ

１０
ＹＮ
Ｃ
３１

６７
０

１０
５０

１０
８

３４
０

５４
８

２９
３７
９

５
３８

２７
４

４
４６

１０
１
３６

６
２

０
５

２３
４５

１
９５

０
９４

７２
８
６

７
６９

４
９３

２４
１
６

１０
ＹＮ
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４１
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３
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０
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９
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８　 ＲｅＯｓ ａ ｂ
Ｆｉｇ．８　 Ｉｓｏｃｈｒｏｎｅａｇｅｄｉａｇｒａｍ ａ ａｎｄｗｅｉｇｈｔｅｄａｖｅｒａｇｅｏｆｍｏｄｅｌａｇｅ ｂ ｏｆＲｅＯｓｉｓｏｔｏｐｅｆｏｒｃｈａｌｃｏｐｙｒｉｔｅｏｆｔｈｅ
Ｙｉｎａｃｈａｎｇｄｅｐｏｓｉｔ

∑ＲＥＥ＝２０７
×１０－６～２７０×１０－６

Ｌａ／ＹｂＮ １４１～２３９ Ｌａ／Ｓｍ Ｎ ４８
～７１ ＬＲＥＥ／ＨＲＥＥ １１２～１６９

δＥｕ
＝２３１～２５０ δＣｅ＝１１ ３ ９ｃ

６　讨论

６１　迤纳厂组的沉积时限和归属

１９５４

１９９０

１９９３ １９９５

Ｚｈａｎｇｅｔａｌ． ２００６ Ｇｒｅｅｎｔｒｅｅ
ａｎｄＬｉ２００８ Ｚｈａｏｅｔａｌ．２０１０

ＬＡＩＣＰＭＳＵＰｂ
ＤＦＨ１１０１ １７４６±

２２Ｍａ Ｕ １２０×１０－６ Ｔｈ
６８７×１０－６ Ｔｈ／Ｕ０５７

ＤＦＨ１１０２ ２０７Ｐｂ／２０６Ｐｂ １７６７±
２７Ｍａ Ｕ９１×１０－６ Ｔｈ６２×１０－６ Ｔｈ／Ｕ
０６８

２０７Ｐｂ／２０６Ｐｂ １７５０Ｍａ
１７５０Ｍａ

１７８０Ｍａ ＵＰｂ １７４２±
１３ＭａＺｈａｏｅｔａｌ．２０１０
ＵＰｂ １６９０±３２ＭａＺｈａｏｅｔａｌ．２０１０

１７Ｇａ
ＵＰｂ １７１１±４Ｍａ

２０１２ ＵＰｂ １７Ｇａ
２００８ ＧｒｅｅｎｔｒｅｅａｎｄＬｉ２００８ ＺｈａｏａｎｄＺｈｏｕ

２０１１ １７Ｇａ
ＵＰｂ １６９５

±２０Ｍａ ２００９
１７１０±８Ｍａ ＵＰｂ ２０１１

～１８００Ｍａ～１９５０Ｍａ～２０８０Ｍａ
～２２８０Ｍａ ２５Ｇａ

６２　迤纳厂ＦｅＣｕＲＥＥ矿床成矿年代学限制



１８１１叶现韬等：云南武定迤纳厂ＦｅＣｕＲＥＥ矿床的锆石ＵＰｂ和黄铜矿ＲｅＯｓ年代学、稀土元素地球化学及其地质意义





９　 ａ ｂ ｃ
ｄ Ｃｒａｄｄｏｃｋｅｔａｌ． ２０１０ ＥｌｄｅｒｆｉｅｌｄａｎｄＧｒｅａｖｅｓ１９８２

Ｂｏｙｎｔｏｎ １９８４

Ｆｉｇ．９　ＣｈｏｎｄｒｉｔｅｎｏｒｍａｌｉｚｅｄＲＥＥｐａｔｔｅｒｎｓｆｏｒｄｉｓｓｅｍｉｎａｔｅｄｏｒｅｓ ａ ｂａｎｄｅｄｏｒｅｓ ｂ ａｎｄｇａｒｎｅｔｂｉｏｔｉｔｅｓｃｈｉｓｔ ｃ ｏｆｔｈｅ
Ｙｉｎａｃｈａｎｇｄｅｐｏｓｉｔ
ＲＥＥｐａｔｔｅｒｎｓｆｏｒｓｕｂｍａｒｉｎｅｈｙｄｒｏｔｈｅｒｍａｌｆｌｕｉｄｓａｆｔｅｒＣｒａｄｄｏｃｋｅｔａｌ．２０１０ ＲＥＥｐａｔｔｅｒｎｆｏｒｓｅａｗａｔｅｒａｆｔｅｒＥｌｄｅｒｆｉｅｌｄａｎｄＧｒｅａｖｅｓ１９８２ ｃｈｏｎｄｒｉｔｅ

ｎｏｒｍａｌｉｚｉｎｇｖａｌｕｅｓａｆｔｅｒＢｏｙｎｔｏｎ １９８４

ＩＯＣＧ

１７Ｇａ 

１７Ｇａ Ｃｏｌｕｍｂｉａ
ＲｏｇｅｒｓａｎｄＳａｎｔｏｓｈ２００２
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