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ܓިاہ ሏᇀިۏٷ اٞ܂ ೞೋڢݠ ᗙᖩ اۊٺٺ؇م
Ar93Ar/04 sanidine detrital ሏᆧ۔ examine دوً؇رہ ᆇᅦݠ ሏᆧ Member Naashoibito ᗙᖩ Mexico ؇ਜ಻ ᗙᗅ ݁ޚ؇ܳأۭ ݿ؇ཬྡྷݴ
constrain اࢾࣖر ᗙᖩ ݿ؇ل 340,000ً ؇ਊೋّگݠ ᖄᖇ ༡ڎ K-Pg ܔި horizons ڈا਍ಮިݿ؇ر ا۲ܾ ᖄᖇ magnetostratigraphy اور dating
western contemporaneous۔ ߑߵ ޗިر وݿچؕ ᗙᖩ Creek Hell ،ඖඒ݁ ڈا਍ಮިݿ؇ر non-avian ݁أߺࠊم آරඝی ᗙᖩ America North—؇৆ছ
faunas ਓೋྱލچྕݴ ா஬ late ඖඒ۲ ᗙᗈா஬ argue ඔඒ݁ݱٷڰ ᖄᖇ analyses biogeographic/ሏᇆ؇ۋިܳچ؇݁ ᗙᖩ occurrences vertebrate
ሏᆶ؇ᘛدܔ driver major ڣݠق රඞارت ۭ༥در ،ඖඒ۲ިف separate ඖඒ݁ bioprovinces دو ڈا਍ಮިݿ؇ر :ሏᆧ retain ݿ؇ۊب ሏᆶ؇ڢఈః༟ ᗙᗅ
ڈا਍ಮިݿ؇ر ৎ৊؇༟޳ ۭٞ ᗳᘑ۔ ؇ّா஬ ۚچܹٷھ ܔި ሏᇃ؇۴᠃ fading unfiormly ᗙᖩ fauna continent-wide diversity-ቕሡ اٞ܂ ۭ༶ཹྥچ دનત۔
dated-ଫଐዜኞ ா஬ّ؇۔ ඖඒዜኡ justfiy ሏᇕ๤ང ”ᖃᘛّ fine “ڈا਍ಮިݿ؇ر اور ،؇ّா஬ ඖඒዜኡ solve debate decline ۲ݠ ،؇ّா஬ ඖඒዜኡ ؇َா஬ ೑ಸ؇ٔ ොේب

ᗳᘑ۔ ؇ّ؇਍ಸ ᆇᆆިار less اور structured ،ሏᆶ؇ڢఈః༟ ٞ؇دہ ز ܔި ሏᇃ؇۴᠃ American North ۋٺ݄޳ Ⴄႆٞرڈ ر southern
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ܓިاہ ሏᇀިۏٷ اٞ܂ ೞೋڢݠ ᗙᖩ اۊٺٺ؇م
وہ دਜ಻؇۔ Creek Hell Dakotas، Montana، :ᗳᘑ ሏᇆ؇༥ ሏᆶ؇ݿٷ ᖃٞأ ذر ᗙᖩ Plains ߓߨی northern ଫ଒اܔ ሏᇃ؇۴᠃ ሏᆧ ڈا਍ಮިݿ؇ر آරඝی
ඖඒዜኡ distributed evenly ڣިݿܹݞ ᗳᘑ۔ พฆܳچ دᘗ؇ر روپ Ⴄၖ ᆇᅉّچܭ ଫ଒اܔ familiarity اور ،؇৆চ દઑ familiar ᄋჳ ᗳᘑ ؇ᘛۚا ؇਍ಾا Ⴄႆٞرڈ ر

৆ছ؇۔ ඖඒዜኡ file ඖඒ݁ archive tidy ᜨᜤܳ ᆇᆆ؇رے ܔި ۊިد ᗙᗅ ༂ຝر؇ّ ᄋᄅَިܔچ
ඖඒ݁ Basin Juan San ᗙᖩ Mexico New ᗙᗅ ඔඒ݁ݱٷڰ ᗳᘑ۔ ؇৆চ ؇৆ছ ނ؇݁ܭ ਊುިت ؇ਜ಻ ᖄᖇ ۊޚިں ሏᇀިۏٷ ඖඒ݁ ᗙᗜ؇݁گ Science ᜨᜈᝂ اٞ܂
ٞ؇دہ ز ڣިݿܭ ۭٞ ா஫ا ᗳᘑ۔ ሏሄر ොຳت ᖄᖇ دਜಮ؇۲ިں ߑߵ ᆇᅦݠ ሏᆧ ۏݴ ሏᆶႤၖا ሏᇃ؇ۚٽ ߓߵدار ڣިݿܭ اٞ܂ ،؇৆ছ ݁ޚ؇ܳأۭ Ⴄၖ Member Naashoibito
ان ިّ ඖඒ۲ ᗙᖩ دور ਓೋྱލچྕݴ ா஬ آරඝی ௤ਤواڢ ۭٞ ா஫ا ᗙᗈ؇ਐಸ۔ ቕሡ ඖඒ݁ ً؇رے ᗙᖩ دور آරඝی ᗙᖩ ᖃܹዜኜ ᖄᖇ ଻୍ٕاؤ ᗙᖩ ᗳᘇݿچ؇ر ިّ ᗙᗈި۲ ቕቓڢڎ

ᗳᘑ۔ ٞ؇دہ ز ඖඒ۴᠃ اᆇᆆچب ሏᆧ
اڣݑ ڈا਍ಮިݿ؇ر-ᆙᆊب ا۲ܾ ᄋჳ ᗳᘑ ॴड़ीد دܳچܭ ٕࡰࡲ ᖄᖇ ༂ຝر؇ّ ሏᇆ؇ޗٴگ ๱ཏྱ݁گٷ؇ޗ اور geochronology ؇ਜ಻ ᗳᘑ۔ دو๤ངا ۏިاب Ⴄၖ ᗙᗜ؇݁گ
ߑߵاَ؇ ᄋჳ ඖඒ۲ ೞೋڢݠ ᜨ᜕ᝅا ᗙᖩ اۊٺٺ؇م ڈا਍ಮިݿ؇ر Mexico ؇ਜ಻ พฃٞأ ඖඒ۲۔ اࢾࣖر ᗙᖩ ո۰ل 340,000 ً ؇ਊೋّگݠ ᖄᖇ ༡ڎ Paleogene-ྱލچྕݴਓೋ ா஬

ᖃᘛّ؟ diverse regionally ecosystems ᖄᖇ ዜኞب ّ܂ ᗙᗅآ ଻୍ٕاؤ ؇ٞ ،ᖃᘛّ ඖඒ݁ زوال long ڈا਍ಮިݿ؇ر ؇৆ছ :નતد ނިا۲ڎ ߑߵ ݿިال
ሏᇀިۏٷ well-dated ඖඒ݁ America North ሏᇀ݁؞ݠ ۏިاب: ො੼ڎود ،ଫଐዜኞ ඖඒዜኡ۔ boom” ىᘛݠ ،ᖃᘛّ ᘛٕچ܂ ႟ႆܳ؇ً ݿص “ڈا਍ಮިݿ؇ر ۏިاب ො੼ٺ؇ط
diversity-ቕሡ وا༡ڎ اٞ܂ ،ඖඒᘛّ اܳـ܁ regionally ᘛً޳ اب ۏި ᗳᘑ ؇ّா஬ ّ؇ਜಮڎ ّݱިߦߵ ๱๎๊ا ሏᆧ ᗳᘎިᆇ୞୘ ሏᇃۋچިا ڈا਍ಮިݿ؇ر آරඝی Ⴄႆٞرڈ ر

ᘛّ޳۔ ሏሄر ި۲ fade ᘙّ؇ݿ اٞ܂ ᄋᄄ༥ ۲ݠ ۏި ඖඒዜኡ ߓߵادری
ඖඒዜኡ۔ ๤ཚورت ሏᆧ ሏᇕ๤ང loud ᗳᘑ۔ ሏᇭႤၖ ؇਍ಾا ྵื

ݿ؇ཬྡྷݴ ،ᗳᘑ ݿچ؇ق ّݱިߦߵ landscape۔ badlands Ⴄၖ ఈః༟ڢۭ Basin Juan San ߙߵ وݿچؕ Wilderness، Bisti/De-Na-Zin ඖඒ݁ Mexico ؇ਜ಻
ඖඒዜኡ۔ ߑߵ scenery ،ᗳᘑ ߑߵ strata ڣިݿܭ-ᆙᆊب dated دܳچܭ Ⴄၖ ᖃ݁ޚ؇ܳأ :ඖඒዜኡ ނިا۲ڎ Ⴄၖ ᗙᗜ؇݁گ
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ᕤᖂ؟ ڲ܋ڪ֦ ոषऌ ոቍሢں ပ࿇ ո۰ل” 340,000 “within
ۭ༰ݿچ؇ر ଻୍ٕاؤ اور Paleogene-ྱލچྕݴਓೋ ா஬ ༡ڎ ً ؇ਊೋّگݠ 052 .66 അഃڲڪ ո۰ل ᓴڪቍል ༂ຝر؇ّ ሏᇆި۲ ᗳᘑ۔ ݿިال ᗳᘑ ڣިݿܭ-ᆙᆊب ඖඒَ؇ۚٽ

اس દઇ৖৑ ᗙᖩ ૭૙ྟب ᠃۴؇ں พฆᘛྲྀྱٽ ඖඒ۲۔
sandstones ሏᆧ ۋݱۭ Naashoibito ᗙᗅ اዜኡިں ৆ছ؇۔ ඖඒዜኡ ೞೋڢݠ ݁؇دہّ ᗙᖩ ா஬ ༂ຝر؇ّ راݿب ߓߵاہِ ۲ڋٞ؇ں ڈا਍ಮިݿ؇ر ᗙᗅ ඔඒ݁ݱٷڰ
ܔި dates اور ،؇৆ছ ༂ຝر؇ّ ᖄᖇ geochronology Ar93Ar/04 ܔި sanidine، ߑߵ ޗިر ༠؇ص ذرات، mineral volcanic ᖄᖇ

Ⴄႆٞرڈ۔ ر Ⴄၖ reversals ๱ཏྱ݁گٷ؇ޗ s’ඔඒ݁ز ො੼ڰިظ ඖඒ݁ ඖඒَ؇ۚٽ—؇৆ছ ؇َఈః݁ ᘙّ؇ݿ ᗙᖩ ๳ฎرոׂ ᆀᄷո܈ץؠ ෢ເ༢܈ոڲؠר
َۭިஓ஁ ڈا਍ಮިݿ؇ر-ᆙᆊب دو๤ངا ،ᗳᘑ ؇ਐೋد ո۰ل അഃڲڪ 04 .0 ± 87 .66 ᆇᅦݠ depositional maximum َۭިஓ஁ اٞ܂ ورژن: ๤ཡٺෛ੼
وڢڰۭ reversed-ڢޚٴྱب ۋٺ݄޳ ᗙᖩ ਓೋྱލچྕݴ ா஬ ܔި ۋݱۭ ሏᆶ৖৑؇ً ᗙᖩ ۋݱۭ ଫଓਜಶن ๱ཏྱ݁گٷ؇ޗ اور ո۰ل، അഃڲڪ 08 .0 ± 38 .66
stopwatch ،ᗳᘑ clock geological ۭٞ ඖඒ۲۔ ᜨ᜘ᘛرܔ ೞೋڢݠ ዜኞب ᗙᖩ ༡ڎ ܔި اڣݑ ڈا਍ಮިݿ؇ر ا۲ܾ ڢچިد ۭٞ together ᗳᘑ۔ رܔᘛٺ؇ ඖඒ݁

ڢݠೞೋ۔ ሏᇭႤၖ ᜨᜤܳ ᗙᖩ ᜨ᜕ܳ ࢻࣖ دܳچܭ ୍଺݁—ඖඒዜኡ

؇৆ছ ؇৆ছ ᗙᗅ ඔඒ݁ݱٷڰ
ሏᆧ۔ tighten ᆇᅦݠ ሏᆧ رܔ݆ Naashoibito ᖃܹዜኜ ඖඒ۲۔ incomplete ଫଜً؞ ᗙᖩ دو๤ངے اٞ܂ ۏި ᜨᜤܔ ؇َఈః݁ Ⴄၖم of kinds دو ᗙᗅ ٕࡰࡲ
ොໆ๤๑฽؇ت ቕቓڢڎ ًأݥ ᘛّ޳: ݁ٺٷ؇زع ᆇᅦݠ ඔඒ༟ ୍଺݁ ،ᗳᘑ ᖃ౺౨ర ᗙᖩ ඖඒَ؇ۚٽ Paleocene ሏᆶڎاਐಸا اور اوߑߵ ᗙᖩ ඖඒَ؇ۚٽ Campanian ቕቓڢڎ ሏᆶႤၖا
،ᜨᜤܔ ྸอ؇റയೲ ᖃۋݱ ᗙᗅ ඔඒ݁ݱٷڰ ܓᜨᜈ۔ ᗙᗜ ّ܂ Paleocene ᖃۋݱ ᗙᖩ Ⴄႆٞرڈ ر د؜ިے ᘙ੕၄ اور ਓೋྱލچྕݴ، ா஬ آරඝی ᘙ੕၄ Ma، 69 –70
ᖃوڢڰ ڢޚٴྱب ๱ཏྱ݁گٷ؇ޗ ݁أߺࠊم ܔި ۋݱۭ اور ،؇৆ছ ༂ຝر؇ّ ᖄᖇ Ar93Ar/04 ܔި ذرات sanidine detrital ،ඖඒܔ َۭިஓ஁ ݁گ؇݁؇ت ڈا਍ಮިݿ؇ر-ᆙᆊب

৆ছ؇۔ ۏިڑَ؇ ᖄᖇ
؇ਓೋڈ occurrence ڣگ؇ری terrestrial/freshwater ᗙᖩ America North ሏᇀ݁؞ݠ ᗙᗅ ඔඒ݁ݱٷڰ ᘛّ޳؟ ๱ཏྱܔ ඖඒ݁ ݿچ؇ق fauna دو๤ངے،
؇৆ছ ྀྱފث ᖄᖇ ᖃٞگ ޗݠ ሏᆶ؇ۏ؞ݠاڣچ ሏᇆ؇ۋچ/ሏᇆ؇ۋިܳچ؇݁ ىᘛݠ ،ᜨᜤܔ compile ඖඒ݁ ᗙᖩ Paleocene ሏᆶڎاਐಸا اور Maastrichtian Campanian،
ሏሄ اٞ܂ ؇ٞ ،ඖඒᘛّ พฆᘛرܔ ٞ؇ں ߓߵادر اܳـ܁ ᖃۊޚ ෛ੼ٺܹژ ؇৆ছ :provinciality ܳڰޓ key unfiorm۔ ؇ٞ ඖඒᘛّ ሏᆶ؇ڢఈః༟ ᗳᘎިᆇ୞୘ ሏᇃۋچިا ᄋჳ

everywhere؟ ༥؇َިر
ٞ؇دہ ز America North ሏᇀ݁؞ݠ ඖඒ݁ Maastrichtian ᗳᘑ ᠃۴ٺ؇ ورژن اٞ܂ Ⴄၖ ༂ຝر؇ّ ڈا਍ಮިݿ؇ر آරඝی ᄋჳ ᗳᘑ ؇ّா஬ ݁؇دہّ ᜨᜤܳ اس ۭٞ
vulnerable ᖃܹዜኜ ᖄᖇ ۭ༰ݿچ؇ر َޙ؇م diversity-ቕሡ unfiorm ٞ؇دہ۔ ز fauna cosmopolitan ،ቕሡ ڣݠق ሏᆶ؇ڢఈః༟ ،ሏᆶި۲ homogeneous

ᗳᘑ۔ ሏᇃ؇۴᠃ ෛ੼ٺܹژ َޙ؇م ٞ؇ڣٺۭ ݿ؇ۊب regionally ᗳᘑ۔ آݿ؇ن ؇َா஬ નતா஬ ّݱިر

ى؇ٞ؇ ؇৆ছ ᗙᗅ اዜኡިں
H08-Sand-08 sandstone ඖඒ۲۔ ᜨ᜘ᝒد ڢچިد Maastrichtian آරඝی ᗙᗅިஓ஁ Naashoibito ڈا਍ಮިݿ؇ر-ᆙᆊب دو ᗳᘑ۔ hinge ਍ಸڎی ༂ຝر؇ّ
hadrosaur lambeosaurine partial ඖඒ݁ ۏݴ ،َۭިஓ஁ ݁گ؇م” “34-۲ڋی Ma؛ 04 .0 ± 87 .66 ᆇᅦݠ depositional maximum
ո۰ل 340,000 ً ؇ਊೋّگݠ ᖄᖇ ༡ڎ K-Pg ܔި اڣݑ ا۲ܾ ඔඒ݁ݱٷڰ ᘙّ؇ݿ ᗙᖩ Ⴄႆٞرڈ ر ڢޚٴྱب ๱ཏྱ݁گٷ؇ޗ Ma۔ 08 .0 ± 38 .66 ،ᗳᘑ skeleton

ඖඒ۲۔ ᜨ᜘ᘛرܔ اࢾࣖر ᗙᖩ
earliest ڈا਍ಮިݿ؇ر Naashoibito ᗳᘑ۔ ྲྀྡྷٺ؇ ๤ཡ؜ ܾ۲ ᗙᖩ ᗳᘎިᆇ୞୘ ሏᇃۋچިا Creek Hell ߑߵ ޗިر وݿچؕ Ⴄႆٞرڈ ر Basin Juan San ᖄᖇ اس
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extinction ܔި ڈا਍ಮިݿ؇ر ߑߵࢾࣖہ ଫଜ༚ ᄋᄅَިܔچ ඖඒ۲—ا۲ܾ، ᗙᗈި۲ ᘛً޳ اܳـ܁ ո۰ل 700,000 ً ؇ਊೋّگݠ ᖄᖇ fauna Nacimiento Paleocene
۲ިّ؇۔ ༚ܹޔ رܔᘛٷ؇ ߑߵ ೞ಻؇༥ ༚ܹޔ ᗙᖩ ༡ڎ

ނިا۲ڎ Ⴄၖ ᓴػ܋ ᆀᄷոؼ׷ دو ඖඒ݁ America North ሏᇀ݁؞ݠ ᗙᗅ ᗙᗕݞ෠ູ ඖඒ݁ ᖃوڢڰ ਓೋྱލچྕݴ ா஬ آරඝی ᗳᘑ۔ َݱژ دو๤ངے ۭ༶ཹྥچ ሏᇆ؇ۋިܳچ؇݁
ᜨ᜘ᝒد دܳچܭ ඔඒ݁ݱٷڰ ۲ިفඖඒ۔ اܳـ܁ ᖃۊޚ ሏᇆ؇ۋچ دو ඖඒ݁ ᖃوڢڰ ਓೋྱލچྕݴ ா஬-یරඝآ ஓ஄؇م ᗙᖩ ᖃ݁ޚ؇ܳأ ިّ નતா஬ analyze ఈః৆ছا ڈا਍ಮިݿ؇ر ى؇ٞ؇۔

۲ިفඖඒ۔ ඖඒዜኡ collapse simply ඖඒ݁ fauna unfiorm وا༡ڎ ᖃܹዜኜ ᖄᖇ ۭ༰ݿچ؇ر ڣݠق ሏᆶ؇ڢఈః༟ ඖඒ۲ ᗙᗈா஬
ॴड़ीد اނ؇رہ ༟؇݁ܭ ا۲ܾ ৖৑وا ᗙᗅா஬ ႟ႆނ ᖃۊޚ ሏᇆ؇ۋچ ਓೋྱލچྕݴ ா஬ ܔި ബഏارت ٞຖدر ᗙᗕݞ෠ູ ඖඒዜኡ۔ દઇ৖৑ north-south ๤ཛྷف ༟؇݁ܭ
ً ఈః݁ټ others، north cooler ඖඒᘛّ؛ พฆݿܦ ா஬ favour sauropods،ً ఈః݁ټ ༥؇َިر، ᘙ੕၄ ᖃۊޚ ሏᇀިۏٷ warmer ٔ؇َިی۔ geography ،ඖඒ۲
ݿ؇ۊب ඖඒ݁ َگލۭ ਓೋྱލچྕݴ ா஬-یරඝآ ᗳᘑ ۭٞ َگޚۭ ᘛّ޳؛ “healthier” ᖄᖇ دو๤ངے ۲ݠ province ۲ݠ ᄋჳ ඖඒዜኡ ۭٞ َگޚۭ hadrosaurines۔

ᘛّ޳۔ ሏᇬ؇ً

؇ّா஬ ඖඒዜኡ ೑ಸ؇ٔ ؇৆ছ ۭٞ
American North largely ّݱިߦߵ ᄋჳ ඖඒ۲ ༃واࡵ ඔඒ݁ݱٷڰ ᖃᘛّ۔ ᗳᘑر ா஬ thrive ّ܂ ۭ༰ݿچ؇ر ڈا਍ಮިݿ؇ر ᘛًݠ ඔඒ݁ز ؇ّா஬ ඖඒዜኡ ೑ಸ؇ٔ ۭٞ •

ᗳᘑ۔
pre- ۲ݠ ،ᗳᘑ ఈః༠ف ᗙᖩ ሏᇃ؇۴᠃ continent-ؕوݿچ ᆇᆆިار overly ா஬ّ؇۔ ඖඒዜኡ erase ނިا۲ڎ زوال ඖඒ݁ ᖃوีྵ/ۊޚா஫ ًأݥ ۭٞ •

ඖඒዜኡ۔ ఈః༠ف ᗙᖩ ݁؇ڈل stress extinction
ᗙᖸި۲۔ hit ecosystems ᗙᖩ ྾ཏڢ ܔݴ ᗳᘑ ىᘛۚިٺ؇ ᄪᄟ؇݁گ ᗳᘑ۔ ر۲ٺ؇ واڢأۭ ا۲ܾ Ⴄၖ ༡ڎ ଻୍ٕاؤ ۲ިّ؇؛ ඖඒዜኡ unimportant ۭ༰ݿچ؇ر •

ᗳᘑ۔ ؇ّި۲ add َگޚۭ ؇ਓೋڈ ሏᇀިۏٷ ඖඒ݁ Ⴄႆٞرڈ ر northern-dominated ඖඒዜኡ؛ ݁ڎت Ⴄၖ݁ܭ ሏᆧ ݿچ؇رہ კა჋݁ Mexico ؇ਜ಻ •
ඖඒዜኡ۔ ۭ༶ཹྥچ cleanest ،ᗳᘑ د؜ިیٰ وݿچؕ ᖄᖇ ݿص وہ ඖඒዜኡ۔ ሏᇕ๤ང ො੼ڰިظ ଻୍ٕاؤ” until “flourishing •

ඖඒ۲؟ ݁ݯٴިط ᜨ᜕ܔٺ ނިا۲ڎ
dates radioisotopic sanidine detrital ᗳᘑ۔ enough ݁ݯٴިط ނިا۲ڎ ඔආ݁-ܾ۲ا ᜨᜤܳ ᗙᖩ ᆇᅦݠ ሏᆧ اڣݑ ڈا਍ಮިݿ؇ر-ᆙᆊب Naashoibito
ᗳᘑ۔ ؇ّா஬ ༡ܭ راݿب ߓߵاہِ controversy ቕቓڢڎ ᄪᄟ؇݁گ ඖඒ۲۔ ሏᇆா஬ align ༃ຝ๤๑฽ ਓೋྱލچྕݴ ா஬-یරඝآ dates key ،༂ຝر؇ّ ሏᇆ؇ޗٴگ ๱ཏྱ݁گٷ؇ޗ +
؇ਐೋد د؜ިے/ا༟ڎاد ᄪᄟ؇݁گ ا۲ܾ ඖඒ۲۔ ඖඒ݁ ݁ިاد พฃᆙᆕ ݿ؇ཬྡྷݴ tables ؇ਓೋڈ ،༃ຝ๤๑฽ ๱ཏྱ݁گٷ؇ޗ geochronology، উॻّڰݱچ caveat: ௤௕ّܦٷچ
ᜨᜤ۲۔ ؇༰ ؇َި۲ ༒ຍ؇༥ ඖඒ݁ pass اނ؇؜ب ۋٺ݄޳ ᆙᆕچ݄ۭ ᖃܹዜኜ ᖄᖇ ᜨ᜕ᘛ۠ᆙᆊ closed ߑߵ ޗިر კა჋݁ ܔި ّڰݱچܭ ੯੩݁ٺأ ᖄᖇ Ⴄၖر ᘣۭ ٞگ ޗݠ ۲ݠ ୍଺݁ ،ᗳᘑ
اور clustering ݿچྨݴ، ؇ਓೋڈ occurrence ݁؇ڈل-dependent۔ ࣖ࣎ਲ਼ਦ ୍଺݁ ᗳᘑ ৖৑وا ᜨ᜕ᝒد ݁ڰچڎ/اނ؇رہ د؜ިیٰ ሏᇆ؇ۋިܳچ؇݁ ߙߵ وݿچؕ
݁؇دہّ handling absences binning، وڢب ਍ಸڎی، ۭ༥در ܓଫଜی، َۭިஓ஁ ڣިݿܭ ඖඒ۲؛ ሏᇆި۲ ؇َா஬ ا༠ڍ ᖃۊޚ ሏᇆ؇ۋچ ᖄᖇ resampling

ᗳᘑ۔ ؇ਓೋڈ ৖৑وا teeth ೞಮ؇༚ Ⴄႆٞرڈ ر ڣިݿܭ ඖඒ۲۔ ᗙᗈா஬
-ೞೋڢݠ ᗙᗅ America North ሏᇀ݁؞ݠ ᗳᘑ؛ Ⴄႆٞرڈ ر ሏᇀިۏٷ ਓೋྱލچྕݴ ா஬-یරඝآ important ௤ਤواڢ Mexico ؇ਜ಻ :ᗳᘑ ّگފࡰࡲ ݁ޚ؇ܳأۭ ො੼ڰިظ

ᜨᜤ۲۔ ؇༰ ؇َா஬ resist ఈఃᘛَۚ܁ ّ܂ ොේب ڈا਍ಮިݿ؇ر ৎ৊؇༟޳ ඖඒ۲؛ ॴड़ीد ّ؇ਜಮڎ اᘛۚ޳ ᗙᗕݞ෠ູ ،ሏᆧ retain ݿ؇ۊب faunal ሏᆶ؇ڢఈః༟ اۊٺٺ؇م
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ᗳᘑ ا۲ܾ ܔچިں ۭٞ
ᗳᘑ۔ ؇൞ിݿ ா஬ ᗳᘑ ؇ّ؇༥ ᗙᗜ ሏᇃ؇۴᠃ พฃܔٺ Ⴄႆٞرڈ ر ڣިݿܭ اٞ܂ ᄋჳ ᗳᘑ ᘛً޳ ሏᆧ ݿިال اس ۭٞ ،ඖඒዜኡ ሏᆧ ڈا਍ಮިݿ؇ر ๤ཛྷف ොຳت زوال ڈا਍ಮިݿ؇ر
ىᘛݠ ،ᗳᘑ tempting ؇਍ೋد ᗙᗅா஬ represent continent ᖄᖇا ިّ ᗳᘑ ᖄᖇ Plains ߓߨی northern Ⴄႆٞرڈ ر ਓೋྱލچྕݴ ா஬-اۊٺٺ؇م દતଫଐዜኞ ா஫ا

ᗳᘑ۔ ሏᇆ؇༥ દઑ ሏᇃ؇۴᠃ ৎ৊؇༟޳ ଫଓਜಶن ሏᆶ؇ڢఈః༟ ୍଺݁ ݁ޝߜߵ، دਜ಻؇۔ continent
ሏᆧ Ⴄႆٞرڈ ر northern ᗳᘎިᆇ୞୘ ሏᇃۋچިا ᗳᘑ۔ ሏᆶႤၖا ڈا਍ಮިݿ؇ر ೞೋڢݠ ᗙᖩ ༡ڎ دٞܦඖඒᘛ۔ south :ᗳᘑ ؇ّா஬ ᆇᆆިار ቕሡ ሏᇃ؇۴᠃ ۭ༶ཹྥچ Mexico ؇ਜ಻

ඖඒ۲۔ ᗙᗈா஬ ݁؇دہّ ّ܂ ܔᘛچܭ آරඝی ݁؇ۋިܳچ؇ت ሏᆶ؇ڢఈః༟/ارتරඞ ۭ༥در ඖඒዜኡ۔ َگܭ
،ඖඒዜኡ ߑߵ ecosystem ؇৆চ ؇৆ছ ݿ؇دہ وا༡ڎ ଻୍ٕاؤ :ᗳᘑ ሏᇆآ َޙݠ sharper catastrophe ނ؇࣎ࣖ ྲྀྡྷٺ؇۔ ඖඒዜኡ catastrophic ቕሡ ۭ༰ݿچ؇ر ᖄᖇ اس

ᖃᘛّ۔ ᜨ᜘ᘛرܔ arrangements ॴख़फا ۏި آٞ؇ ߑߵ ݿྱث ᗙᖩ ඖඒف؇ਜ಻د ሏᆶ؇ڢఈః༟
ᗳᘑ۔ พฆݿܦ દઑ rumor ሏᇿوا ۲ڋٞ؇ں assemblage ڣިݿܭ ଫଜً؞ ᗙᖩ ᆇᅦݠ ො੼ڰިظ ᗳᘑ۔ ॴड़ीد ࢻࣖل narrative ਍ಸڎی ༂ຝر؇ّ ؇ᘛۚا lesson: quiet

ඖඒ۲۔ ᗙᗈ؇༥ દઑ ނިا۲ڎ ڣިݿܹݞ ሏሄ اٞ܂ ،નતா஬ place ොේچں ߑߵ clock

ఈః༠ݬۭ ݬ؇ف
༂ຝر؇ّ Ar93Ar/04 ሏᆧ sanidine detrital ෫ຶ؇༥޳۔ دوً؇رہ ᆇᅦݠ ሏᆧ Member Naashoibito ᗙᖩ ݁چܦފچܦި ިਜ಻ ᗙᗅ ᖃ݁ޚ؇ܳأ ᗙᖩ Science
ሏᇿ؇ᆙᆍ وہ พฃٞأ — ؇৆ছ ො੼ڎود اࢾࣖر ᗙᖩ ݿ؇ل 340,000ً ؇ਊೋّگݠ ᖄᖇ ༡ڎ K–Pg ܔި ዜኤިں ڈا਍ಮިݿ؇ر ا۲ܾ ᗙᗅ magnetostratigraphy اور ਍ಸڎی
༥؇َިروں ڣگ؇ری ሏᇀ݁؞ݠ ඖඒ۲۔ ๤ཡ؜ ܾ۲ ߑߵ ޗިر وݿچؕ ᗙᖩ Creek Hell اور ඖඒ۲ ނ؇݁ܭ ඖඒ݁ ڈا਍ಮިݿ؇رز ߑߵࢾࣖہ ଫଜ༚ ݁أߺࠊم آරඝی ᗙᖩ ᄋᄅٞਵਦا
ሏᆶ؇ڢఈః༟ ඖඒ݁ ᆇ୞୘ި؜ިں ሏᇃۋچިا ਓೋྱލچྕݴ ா஬ آරඝی ᄋჳ ඖඒ۲ ᜨ᜘ᝒد دܳچܭ ඔඒ݁ݱٷڰ ᖄᖇ ٞިں ෠ູݞ ሏᆶ؇ۏ؞ݠاڣچ ሏᇆ؇ۋچ اور ሏᇆ؇ۋިܳچ؇݁ ᗙᖩ ሏᆦ݁ިۏިد ሏᆧ
ۭ༶ཹྥچ ᗳᘑ۔ آّ؇ َޙݠ ༟؇݁ܭ ߓߨا اٞ܂ ڣݠق Ⴄၖ රඞارت ᘣۭ ༥در اور ඖඒ۲ ᜨ᜘ᝒد ሏᆶ؇ᘛدܔ اܳـ܁ ඖඒ݁ ۊޚިں ሏᇆ؇ۋچ دو ڈا਍ಮިݿ؇ر ᘛّ޳: ߓߵڢݠار ݿ؇ۊب
ᘛّ؇۔ ࢹࣕߦߵ زوال ߑߵ ޗިر ٞܦފ؇ں ۭ༟ިᆇ୞୘ ሏᇃۋچިا ሏሄ اٞ܂ اور ؇৆চ ؇ّި۲ ቕሡ ਍ಾިع ඖඒ݁ ߓߵا؜ޙܾ ىިرے ᄋჳ ᗳᘑ ؇ّா஬ ۚچܹٷھ ܔި ሏᇃ؇۴᠃ ݿ؇دہ اس
ሏᇕ๤ང ๱ཏྱ༥ ”ᖃᘛّ ᘛٕچ܂ ႟ႆܳ؇ً “ڈا਍ಮިݿ؇ر اور ،؇ّா஬ ඖඒዜኡ ༡ܭ ොຳت ۲ݠ ሏᆧ زوال ،؇ّா஬ ඖඒዜኡ ೑ಸ؇ٔ “ොේب” ሏᆧ ڈا਍ಮިݿ؇ر ߑߵ ݿޚں ৎ৊؇༟޳ ۭٞ
ٞܦފ؇ں ቕሡ اور ٞ؇ڣٺۭ ݿ؇ۊب ٞ؇دہ ز ،ሏᆶ؇ڢఈః༟ ٞ؇دہ ز ܔި ሏᇃ؇۴᠃ ௤௕ٞਵਦا ሏᇿ؇ᆙᆍ آරඝی Ⴄႆٞرڈ ر ሏᇀިۏٷ ৖৑وا ਍ಸڎی ༂ຝر؇ّ ଫଐዜኞ ྲྀྡྷٺ؇۔ ඖඒዜኡ ۏިاز Ⴄၖ

ᗳᘑ۔ ؇ّ؇਍ಸ

༒ຍ؇༥ ݁ٴ؇ܳ؞ۭ ఈఃً
ݿ؇ل 340,000~ ᖄᖇ K-Pg ߑߵ ޗިر ᆙᆘܦٷۭ ،ඖඒ۲ ਓೋྱލچྕݴ ா஬ آරඝی اڣݑ ڈا਍ಮިݿ؇ر Naashoibito Mexico ؇ਜ಻ :ᕤᖂ ոׂոᖌدڅ ոषऌ ᕊᕍոڲؠ

ᗳᘑ۔ ؇ّா஬ ّ؇ਜಮڎ ᖃۊޚ ሏᇆ؇ۋچ ሏᆶ؇ڢఈః༟ persistent اۊٺٺ؇م ೞೋڢݠ Ⴄႆٞرڈ ر American North ሏᇀ݁؞ݠ اࢾࣖر؛
ඖඒف؇ਜ಻د faunal northern/ሏᇀިۏٷ ᗙᗅ රඞارت ۭ༥در ᖃᘛّ؛ ݁ݯٴިط ᖃܹዜኜ ᖄᖇ ଻୍ٕاؤ ecosystems พ෶ܔ :ഇഃቍሒ ۳׿ہ ూ఩ոׅ ાફڲ ؓ׷ոس ਗِਕؓۑ ոषऌ

ᗳᘑ۔ ᆇᆆިار too ሏᇃ؇۴᠃ زوال continent-ؕوݿچ ݿ؇دہ ܔᜨᜤ؛ maintain
ৎ৊؇༟޳ ఈః৆ছا Mexico ؇ਜ಻ ඖඒዜኡ؛ trigger ا۲ܾ ۭ༰ݿچ؇ر ඖඒዜኡ؛ زوال ா஫وپ/ఈః༟ڢۭ ሏᆶިܔ thriving؛ ڈا਍ಮިݿ؇ر everywhere :ոׂոᖌدڅ ഇഃቍሒ ոषऌ

ᗳᘑ۔ ؇ّா஬ rewrite ሏᇃ؇۴᠃
geochronology/occurrence biases؛ ܓଫଜی َۭިஓ஁ ۭٞ؛ ෠ູݞ provinciality dependent-ڈل؇݁ Ⴄႆٞرڈ؛ ر ڣިݿܭ ሏᆶ؇ڢఈః༟ ຒ׿ود:

Ⴄၕި۔ ۲ ؇ᘛۚا ؇َா஬ verfiy ۋٺ݄޳ ᖄᖇ ᆙᆕچ݄ۭ ّڰݱچఈఃت
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ݿ؇ۊب ሏᆶ؇ڢఈః༟ America North ሏᇀ݁؞ݠ ᄋჳ ؇ᘛۚا ᗳᘑ۔ Ⴄႆٞرڈ ر ሏᇀިۏٷ ਓೋྱލچྕݴ ா஬-یරඝآ important Mexico ؇ਜ಻ ᄋჳ ًܹٷڎ ا֍׫ڵոد:
اٞ܂ chapter ۋٺ݄޳ :ᗳᘑ ଫଐዜኞ ۭ༶ཹྥچ ۋگچࠔࠨ ᗙᖸ؇༥۔ ؇ٞ؇਍ಸ ”ۭ༰ݿچ؇ر until fine everywhere “ڈا਍ಮިݿ؇ر ᖄᖇا ᄋჳ ቕሡ ᘛّ؇۔ ؇ّா஬ retain

ᘛّ޳۔ ඖඒዜኡ ሏᇃ؇۴᠃ continent-ؕوݿچ ᆇᆆިار

݁؇༠ڍ
Science provinciality, and diversity end-Cretaceous high illuminate dinosaurs Mexican New Late-surviving al., et Flynn

(2025) 404 -400 ,390
https://doi.org/10.1126/science.adw3282
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