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Florinites-

Qipanapollis

talimensis-

Limitisporites

FQL( )

Calamospora-

Laevigatosporites

CL( )

Lycospora�orbicula-

Rugospora

minuta OM( )

Limitisporites-

Cordaitina LC( )

Potonieisporites-

Punctatisporites PP( )

Punctatisporites-

Cyclogranisporites PC( )

Cyclogranisporites�pressoides-

Florinites�spp. PS( )

Lycospora-

Grumosisporites LG( )

Spelaeotriletes�balteatus-

Rugospora�polyptycha BP( )

Verrucosisporites

nitidus-

Dibolisporites

distinctus ND( )

Cymbosporites�spp.

-Retusotriletes�incohatus SI( )

Apiculiretusispora�hunanensis-

Ancyrospora�spp. HS( )

Sweetognathus�whitei-

Neostreptognathodus

pequopensis

Streptognathodus

isolatus

Streptognathodus

suberectus-S.�Parvus

-Gondolella�bella

Idiognathodus�delicatus-

Idiognathoides�corrugata-

Neognathodus�bassleri

Polygnathus�communis�carinus

Polygnathus�inornatus

Polygnathus�communis-Bispathodus

aculeatus-C.�gilwernensis

Declinognathodus

noduliferus

-D.�lateralis

Rhachistognathus

muricatus

Gnathodus

bilineatus

Mestognathus�cf.

beckmanni

Apiculiretusispora

hunanensis, A.�spp.,

Cyclogranisporites,

Cymbosporites,

Grandispora7

Ampullichara�talimuica
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Schulzospora�campyloptera-

S.ocellata CO( )
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犚犲犳犲狉犲狀犮犲狊

Ｂｅｒｇｅｒ，Ａ．，１９８０．ＴｈｅＭｉｌａｎｋｏｖｉｔｃｈａｓｔｒｏｎｏｍｉｃａｌｔｈｅｏｒｙｏｆｐａ

ｌｅｏｃｌｉｍａｔｅｓ：ａｍｏｄｅｒｎｒｅｖｉｅｗ．犞犻狊狋犪狊犻狀犃狊狋狉狅狀狅犿狔，２４（２）：

１０３－１２２．ｄｏｉ：１０．１０１６／００８３－６６５６（８０）９００２６－４

Ｂｅｒｇｅｒ，Ａ．，１９８８．Ｍｉｌａｎｋｏｖｉｔｃｈｔｈｅｏｒｙａｎｄｃｌｉｍａｔｅ．犚犲狏犻犲狑狊

狅犳犌犲狅狆犺狔狊犻犮狊，２６（４）：６２４－６５７．ｄｏｉ：１０．１０２９／

ＲＧ０２６ｉ００４ｐ００６２４

Ｂｅｒｇｅｒ，Ａ．，Ｌｏｕｔｒｅ，Ｍ．Ｆ．，１９９４．Ａｓｔｒｏｎｏｍｉｃａｌｆｏｒｃｉｎｇ

ｔｈｒｏｕｇｈｇｅｏｌｏｇｉｃａｌｔｉｍｅ．Ｉｎ：ＤｅＢｏｅｒ，Ｐ．Ｌ．，Ｓｍｉｔｈ，Ｄ．

Ｇ．，ｅｄｓ．，Ｏｒｂｉｔａｌｆｏｒｃｉｎｇａｎｄｃｙｃｌｉｃｓｅｑｕｅｎｃｅｓ．Ｂｌａｃｋｗｅｌｌ

ＳｃｉｅｎｔｉｆｉｃＰｕｂｌｉｃａｔｉｏｎｓ，Ｏｘｆｏｒｄ，１５－２４．

Ｂｅｒｇｅｒ，Ａ．，Ｌｏｕｔｒｅ，Ｍ．Ｆ．，Ｄｅｈａｎｔ，Ｖ．，１９８９．Ｉｎｆｌｕｅｎｃｅｏｆｔｈｅ

ｃｈａｎｇｉｎｇｌｕｎａｒｏｒｂｉｔｏｎｔｈｅａｓｔｒｏｎｏｍｉｃａｌｆｒｅｑｕｅｎｃｉｅｓｏｆ

ＰｒｅＱｕａｔｅｒｎａｒｙｉｎｓｏｌａｔｉｏｎｐａｔｔｅｒｎｓ．犘犪犾犪犲狅犮犲犪狀狅犵狉犪

狆犺狔，４（５）：５５５－５６４．ｄｏｉ：１０．１０２９／ＰＡ００４ｉ００５ｐ００５５５

Ｂｅｒｇｅｒ，Ａ．，Ｌｏｕｔｅｒ，Ｍ．Ｆ．，Ｌａｓｋａｒ，Ｊ．，１９９２．Ｓｔａｂｉｌｉｔｙｏｆｔｈｅ

ａｓｔｒｏｎｏｍｉｃａｌｆｒｅｑｕｅｎｃｉｅｓｏｖｅｒｔｈｅｅａｒｔｈｓｈｉｓｔｏｒｙｆｏｒｐａ

ｌｅｏｃｌｉｍａｔｅｓｔｕｄｉｅｓ．犛犮犻犲狀犮犲，２５５：５６０－５６６．ｄｏｉ：１０．

１１２６／ｓｃｉｅｎｃｅ．２５５．５０４４．５６０

ＤｅＢｏｅｒ，Ｐ．Ｌ．，Ｓｍｉｔｈ，Ｄ．Ｇ．，１９９４．Ｏｒｂｉｔａｌｆｏｒｃｉｎｇａｎｄｃｙｃｌｉｃ

ｓｅｑｕｅｎｃｅｓ． Ｂｌａｃｋｗｅｌｌ， Ｏｘｆｏｒｄ． ｄｏｉ： １０． １００２／

９７８１４４４３０４０３９．ｃｈ２

Ｄｏｙｌｅ，Ｐ．，Ｂｅｎｎｅｔｔ，Ｍ．Ｒ．，１９９８．Ｕｎｌｏｃｋｉｎｇｔｈｅｓｔｒａｔｉｇｒａ

ｐｈｉｃａｌｒｅｃｏｒｄ—ａｄｖａｎｃｅｓｉｎｍｏｄｅｒｎｓｔｒａｔｉｇｒａｐｈｙ．Ｊｏｈｎ

Ｗｉｌｅｙ＆ＳｏｎｓＬｔｄ．，Ｃｈｉｃｈｅｓｔｅｒ．

Ｆａｎ，Ｈ．Ｙ．，Ｃｈｅｎ，Ｗ．，Ｌｉｕ，Ｂ．Ｃ．，２００４．Ｋａｌａｓｈａｙｉｆｏｒｍａｔｉｏｎ

ｒｅｓｅｒｖｅａｎｄｃｏｍｐｒｅｈｅｎｓｉｖｅｅｖａｌｕａｔｉｏｎｉｎＴａｈｅｏｉｌｆｉｅｌｄ．

犡犻狀犼犻犪狀犵犌犲狅犾狅犵狔，２２（４）：４１７－４２１（ｉｎＣｈｉｎｅｓｅｗｉｔｈ

Ｅｎｇｌｉｓｈａｂｓｔｒａｃｔ）．

Ｇｏｎｇ，Ｙ．Ｍ．，Ｘｕ，Ｒ．，Ｔａｎｇ，Ｚ．Ｄ．，ｅｔａｌ．，２００４．Ｔｈｅｃｙｃｌｏ

ｓｔｒａｔｉｇｒａｐｈｙａｎｄｔｈｅｃｏｎｏｄｏｎｔｄａｔｉｎｇ．犛犮犻犲狀犮犲犻狀犆犺犻狀犪

（犛犲狉．犇），３４（７）：６３５－６４３（ｉｎＣｈｉｎｅｓｅ）．

Ｇｒａｄｓｔｅｉｎ，Ｆ．Ｍ．，Ｏｇｇ，Ｊ．Ｇ．，Ｓｍｉｔｈ，Ａ．Ｇ．，２００４．Ａｇｅｏｌｏｇｉｃ

ｔｉｍｅｓｃａｌｅ２００４．ＣａｍｂｒｉｄｇｅＵｎｉｖｅｒｓｉｔｙＰｒｅｓｓ，ＵＫ．

Ｇｕ，Ｊ．Ｙ．，Ｚｈａｎｇ，Ｘ．．Ｙ．，Ｇｕｏ，Ｂ．Ｃ．，２００６．Ｃｈａｒａｃｔｅｒｉｓｔｉｃｓｏｆ

ｓｅｄｉｍｅｎｔａｔｉｏｎａｎｄｒｅｓｅｒｖｏｉｒｏｆｔｈｅＤｏｎｇｈｅｓａｎｄｓｔｏｎｅｉｎ

Ｔａｒｉｍｂａｓｉｎａｎｄｔｈｅｉｒｓｙｎｔｈｅｔｉｃａｎａｌｙｓｉｓ．犑狅狌狉狀犪犾狅犳

犘犪犾犪犲狅犵犲狅犵狉犪狆犺狔，８（３）：２８５－２９４（ｉｎＣｈｉｎｅｓｅｗｉｔｈ

Ｅｎｇｌｉｓｈａｂｓｔｒａｃｔ）．

Ｇｕｏ，Ｑ．Ｊ．，Ｚｈａｏ，Ｘ．Ｍ．，２００２．Ｄｅｐｏｓｉｔｉｏｎａｌｃｈａｒａｃｔｅｒｉｓｔｉｃｓｏｆ

ＣａｒｂｏｎｉｆｅｒｏｕｓｉｎＴａｈｅｒｅｇｉｏｎ．犗犻犾牔犌犪狊犌犲狅犾狅犵狔，２３

（１）：９９－１０２（ｉｎＣｈｉｎｅｓｅｗｉｔｈＥｎｇｌｉｓｈａｂｓｔｒａｃｔ）．

Ｈａｙｓ，Ｊ．Ｄ．，Ｉｍｂｒｉｅ，Ｊ．，Ｓｈａｃｋｌｅｔｏｎ，Ｎ．Ｊ．，１９７６．Ｖａｒｉａｔｉｏｎｓｉｎｔｈｅ

Ｅａｒｔｈｓｏｒｂｉｔ：ｐａｃｅｍａｋｅｒｏｆｔｈｅｉｃｅａｇｅｓ．犛犮犻犲狀犮犲，１９４：

１１２１－１１３２．ｄｏｉ：１０．１１２６／ｓｃｉｅｎｃｅ．１９４．４２７０．１１２１

Ｈｅ，Ｆ．Ｑ．，Ｚｈａｉ，Ｘ．，ＹｕＲ．Ｌ．，ｅｔａｌ．，２００４．Ｄｅｐｏｓｉｔｉｏｎａｎｄ

ｇｅｎｅｔｉｃａｎａｌｙｓｉｓｏｆＣａｒｂｏｎｉｆｅｒｏｕｓＫａｌａｓｈａｙｉＦｏｒｍａｔｉｏｎ

ｉｎＴａｈｅｏｉｌｆｉｅｌｄ．犗犻犾牔犌犪狊犌犲狅犾狅犵狔，２５（３）：２５８－２６２

（ｉｎＣｈｉｎｅｓｅｗｉｔｈＥｎｇｌｉｓｈａｂｓｔｒａｃｔ）．

Ｈｅｒｂｅｒｔ，Ｔ．Ｄ．，Ｍａｙｅｒ，Ｌ．Ａ．，１９９１．Ｌｏｎｇｃｌｉｍａｔｉｃｔｉｍｅｓｅｒｉｅｓ

ｆｒｏｍｓｅｄｉｍｅｎｔｐｈｙｓｉｃａｌｐｒｏｐｅｒｔｙｍｅａｓｕｒｅｍｅｎｔｓ．犑狅狌狉狀犪犾狅犳

犛犲犱犻犿犲狀狋犪狉狔犚犲狊犲犪狉犮犺，６１（７）：１０８９－１１０８．ｄｏｉ：１０．１３０６／

Ｄ４２６７８４３－２Ｂ２６－１１Ｄ７－８６４８０００１０２Ｃ１８６５Ｄ

Ｈｉｌｇｅｎ，Ｆ．Ｊ．，Ｋｒｉｊｇａｍａｎ，Ｗ．，Ｌａｎｇｅｒｅｉｓ，Ｃ．Ｇ．，ｅｔａｌ．，１９９７．

Ｂｒｅａｋｔｈｒｏｕｇｈｍａｄｅｉｎｄａｔｉｎｇｏｆｔｈｅｇｅｏｌｏｇｉｃａｌｒｅｃｏｒｄｓ．

犈犗犛，犜狉犪狀狊犪犮狋犻狅狀狊犃犿犲狉犻犮犪狀犌犲狅狆犺狔狊犻犮犪犾犝狀犻狅狀，７８

（２８）：２８５，２８８－２８９．ｄｏｉ：１０．１０２９／９７ＥＯ００１８６

Ｈｉｎｎｏｖ，Ｌ．Ａ．，２０００．Ｎｅｗｐｅｒｓｐｅｃｔｉｖｅｓｏｎｏｒｂｉｔａｌｌｙｆｏｒｃｅｄ

ｓｔｒａｔｉｇｒａｐｈｙ．犃狀狀狌犪犾犚犲狏犻犲狑狅犳犈犪狉狋犺犪狀犱犘犾犪狀犲狋犪狉狔

犛犮犻犲狀犮犲狊，２８：４１９－４７５．ｄｏｉ：１０．１１４６／ａｎｎｕｒｅｖ．ｅａｒｔｈ．

２８．１．４１９

Ｈｕａｎｇ，Ｚ．Ｂ．，Ｄｕ，Ｐ．Ｄ．，Ｚｈａｎｇ，Ｓ．Ｂ．，ｅｔａｌ．，２００５．Ｒｅｖｉｓｉｏｎ

ｏｆｔｈｅＣａｒｂｏｎｉｆｅｒｏｕｓＫａｌａｓｈａｙｉＦｏｒｍａｔｉｏｎｏｆｔｈｅＴａｒｉｍ

ｂａｓｉｎ．犑狅狌狉狀犪犾狅犳犛狋狉犪狋犻犵狉犪狆犺狔，２９（１）：５５－７０（ｉｎ

ＣｈｉｎｅｓｅｗｉｔｈＥｎｇｌｉｓｈａｂｓｔｒａｃｔ）．

ＩｎｔｅｒｎａｔｉｏｎａｌＣｏｍｍｉｓｓｉｏｎｏｎＳｔｒａｔｉｇｒａｐｈｙ（ＩＣＳ），２００８．Ｇｅｏ

ｌｏｇｉｃｔｉｍｅｓｃａｌｅ．ｈｔｔｐ：／／ｅｐｓ．ｂｅｒｋｅｌｅｙ．ｅｄｕ／ｃｏｕｒｓｅｓ／

ｅｐｓ５０／ｄｏｃｕｍｅｎｔｓ／ｔｉｍｅｓｃａｌｅ．ｐｄｆ

Ｊｉａ，Ｃ．Ｚ．，１９９７．ＴｈｅｓｔｒｕｃｔｕｒｅｃｈａｒａｃｔｅｒｉｓｔｉｃｓｏｆＴａｒｉｍｂａｓｉｎ，

Ｃｈｉｎａ．ＰｅｔｒｏｌｅｕｍＩｎｄｕｓｔｒｙＰｒｅｓｓ，Ｂｅｉｊｉｎｇ（ｉｎＣｈｉｎｅｓｅ）．

Ｊｉａ，Ｃ．Ｚ．，Ｗｅｉ，Ｇ．Ｑ．，２００２．Ｔｈｅｔｅｃｔｏｎｉｃｆｅａｔｕｒｅａｎｄｏｉｌ

ｂｅａｒｉｎｇｐｒｏｐｅｒｔｉｅｓｏｆＴａｒｉｍｂａｓｉｎ．犆犺犻狀犲狊犲犛犮犻犲狀犮犲犅狌犾

犾犲狋犻狀，４７（Ｓｕｐｐｌ．）：１－８（ｉｎＣｈｉｎｅｓｅ）．

Ｌａｓｋａｒ，Ｊ．，１９９９．Ｔｈｅｌｉｍｉｔｓｏｆｅａｒｔｈｏｒｂｉｔａｌｃａｌｃｕｌａｔｉｏｎｓｆｏｒ

ｇｅｏｌｏｇｉｃａｌｔｉｍｅｓｃａｌｅｕｓｅ．犘犺犻犾狅狊．犜狉犪狀狊．犚狅狔犪犾犛狅犮．

犔狅狀犱狅狀，３５７（７５７）：１７３５－１７５９．ｄｏｉ：１０．１０９８／ｒｓｔａ．

１９９９．０３９９

Ｌｉｕ，Ｃ．Ｓ．，Ｇｕｏ，Ｊ．Ｈ．，２００５．Ｔｈｅｃｌａｓｔｉｃｒｅｓｅｒｖｏｉｒｒｏｃｋｓｆｒｏｍ

ｔｈｅＫａｌａｓｈａｙｉＦｏｒｍａｔｉｏｎｏｎｔｈｅＡｋｋｏｌｕｐｌｉｆｔｏｆｔｈｅＴａｒ

ｉｍｂａｓｉｎ，Ｘｉｎｊｉａｎｇ．犛犲犱犻犿犲狀狋犪狉狔犌犲狅犾狅犵狔犪狀犱犜犲狋犺狔犪狀

犌犲狅犾狅犵狔，２５（３）：６８－７３（ｉｎＣｈｉｎｅｓｅｗｉｔｈＥｎｇｌｉｓｈａｂ

ｓｔｒａｃｔ）．

Ｍａｒｋｅｌｌｏ，Ｊ．Ｒ．，Ｋｏｅｐｎｉｃｋ，Ｒ．Ｂ．，Ｗａｉｔｅ，Ｌ．Ｅ．，ｅｔａｌ．，２００６．

Ｔｈｅｃａｒｂｏｎａｔｅａｎａｌｏｇｓｔｈｒｏｕｇｈｔｉｍｅ（ＣＡＴＴ）ｈｙｐｏｔｈｅ
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