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 های گیاهی منطقه جعفرآباد، غرب طبس و تفسیر آب و هوای دیرینه آن معرفی ماکروفسیل

‌

  اػتادياس‌دا٘ـىذٜ‌صٔيٗ‌ؿٙاػي‌دا٘ـٍاٜ‌تٟشاٖفاطمه واعظ جوادی، 
 

 چکیذه
ٌٛ٘ٝ‌ٔاوشٚفؼيُ‌ٌياٞي‌ٔتعّك‌ت16‌‌ٝتعذاد‌.‌تاؿذ‌ػاص٘ذ‌ٞدذن‌دس‌ٔٙغمٝ‌خعفشآتاد‌ٚالع‌دس‌غشب‌عثغ‌داساي‌سخٕٖٙٛ‌ٔي

‌فيّيىاَ‌ٞا،‌ٔاساػياَ‌ٞاي‌اوٛئي‌ػتاَ‌خٙغ‌اص‌ساػت11‌ٝ ٞا‌ٔٛسد‌ؿٙاػايي‌لشاس‌‌ٞا‌ٚ‌وٛ٘ي‌فشآَ‌تٛ٘ياَ‌ٞا،‌وي‌ٞا،‌ػيىاداَ‌ٞا،

‌ٌشفت .‌ ‌اػاع ‌ٌٛ٘ٝحتش ‌‌ضٛس ‌ٔيا٘ي ‌طٚساػيه ‌ؿاخق  Equisetites sp. cf. E. beanii, Coniopterisٞاي

hymenophylloides‌ ،Nilssonia sarakhs‌‌ ٚElatides thomasii‌ٗآاِٙي‌ ‌خاعش٘ـاٖ‌‌-ػٗ ‌ٔدٕٛعٝ ‌ايٗ ‌تشاي تاطٚػيٗ

‌ٔثٙاي‌فشاٚا٘ي‌٘ؼثي‌ٌٛ٘ٝ .ٌشدد‌ٔي ‌تشتية‌فيّيىٛفيت‌تش ‌تٝ ‌ػيىاداَ‌ٞاي‌ؿٙاػايي‌ؿذٜ ‌وٛ٘ي‌فشآَ‌ٞا، ‌وي‌ٞا، ٚ‌ تٛ٘ياَ‌‌ٞا

‌تٝ‌خٛد‌اختلاف‌ٔي ‌دٞٙذ‌تيـتشيٗ‌فشاٚا٘ي‌سا ذَ‌تشاي‌ايٗ‌تٝ‌ايٗ‌تشتية،‌آب‌ٚ‌ٞٛاي‌ٔشعٛب‌ٚ‌٘يٕٝ‌ٌشٔؼيشي‌تا‌ٔعت.

‌.ٌشدد‌ٔٙغمٝ‌پيـٟٙاد‌ٔي

‌ٞاي‌ٌياٞي،‌طٚساػيه‌ٔيا٘ي،‌ػاص٘ذ‌ٞدذن،‌آب‌ٚ‌ٞٛاي‌ديشيٙٝ،‌عثغ‌ٔاوشٚفؼيُ‌:کلیذیهای  واژه

                                                      


 02161112959Email: fatemehjavadi@khayam.ut.ac.ir:‌٘ٛيؼٙذٜ‌ٔؼؤَٚ
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 مقذمه
ٞاي‌ٌياٞي‌طٚساػيه‌ٔيا٘ي‌دس‌٘ماط‌ٔتعذدي‌‌ٔاوشٚفؼيُ

‌يافت‌ٔي ‌ايشاٖ ‌ؿٛ٘ذ‌اص ‌سٌٝ. ‌تا ‌ٔعٕٛلاً ‌ٔعذ٘ي‌‌آٟ٘ا ٞاي
‌ٔي ‌ٕٞشاٜ ‌تاؿٙذ‌صغاَ ‌تمشيثي‌‌ٔٙغمٝ. ‌ٔؼاحت ‌تا عثغ

ويّٛٔتش‌ٔشتع‌دس‌ؿٕاَ‌ؿشق‌اػتاٖ‌يضد‌ٚ‌دس‌تي55460‌‌ٗ
‌تاؿذ‌ٞاي‌وشٔاٖ‌ٚ‌خشاػاٖ‌خٙٛتي‌ٚالع‌ٔي‌اػتاٖ ٔٙغمٝ‌.

‌74ٔٛسد‌ٔغاِعٝ‌دس‌ٔداٚست‌سٚػتاي‌خعفشآتاد‌دس‌حذٚد‌
‌ ‌خغشافيايي ‌ٔختلات ‌عثغ‌تا ‌غشب ‌30´‌6˝ويّٛٔتشي

شاس‌ل(‌1ؿىُ‌)عَٛ‌ؿشلي‌‌56˚‌4´عشم‌ؿٕاِي‌33‌‌ٚ˚
‌FJJTٞاي‌ٌياٞي‌ٔغاِعٝ‌ؿذٜ‌تا‌پيـٛ٘ذ‌‌ٔاوشٚفؼيُ.‌داسد
‌ٚ‌عثغ‌ٔي) ‌خعفشآتاد ‌خٛادي، ‌ٔخفف‌فاعٕٝ، (‌تاؿذ‌وٝ

‌ا٘ذ‌ٌزاسي‌ؿذٜ‌ؿٕاسٜ
‌

 

 .های دسترسی به منطقه مورد مطالعه در طبس موقعیت جغرافیایی و راه -1شکل 

 

 شناسی گیاهی سیستماتیک دیرینه
خعفشآتاااد‌داساي‌ػاااص٘ذ‌ٞدااذن‌دس‌ٔهااذٚدٜ‌سٚػااتاي‌

ٞاي‌ٌياٞي‌‌ٌؼتشؽ‌خٛتي‌تٛدٜ‌ٚ‌دستشداس٘ذٜ‌ٔاوشٚفؼيُ
اي‌٘يااض‌دس‌‌ٔعااذٖ‌صغاِؼااًٙ‌ٔتشٚوااٝ.‌تاؿااذ‌فشاٚا٘ااي‌ٔااي

ٔاوشٚفؼاي16‌‌‌ُتعاذاد‌‌.‌خٛسد‌ٔهذٚدٜ‌سٚػتا‌تٝ‌چـٓ‌ٔي
11‌‌‌ٌٝياٞي‌ٔتعّك‌تٝ‌ ٞااي‌اواٛئي‌‌‌‌خٙغ‌ٚاتؼتٝ‌تاٝ‌ساػات

ٞا‌ٚ‌‌يىاداَٞا،‌ػ‌تٛ٘ياَ‌ٞا،‌وي‌ٞا،‌فيّيىاَ‌ٞا،‌ٔاساػياَ‌ػتاَ
ا٘اذ‌واٝ‌دس‌صياش‌سدٜ‌تٙاذي‌ٚ‌‌‌‌‌‌ٞا‌ؿٙاػايي‌ؿذٜ‌وٛ٘ي‌فشآَ

‌.‌ٌشدد‌تٛكيف‌آٟ٘ا‌اسائٝ‌ٔي
Division Sphenophyta 

Class Sphenopsida 

Order Equisetales 

Genus Equisetites Sternberg, 1833 

Type species: Equisetites münsteri Sternberg, 

1833 

Equisetites sp. cf. E. beanii (Bunbury, 1851) 

Seward, 1894 emend. Harris, 1961  

Plate II, Fig. 3a  

1851  Calamites beanii Bunbury; p. 189. 

1894  Equisetites beanii (Bunbury) Seward; p. 

270, text-figs. 60-62. 

1961  Equisetum beanii: Harris; p. 24; text-fig. 

6A, B. 

1987  Equisetum beanii: Duan; p. 11,pl. 1, figs. 1-

7; pl. 2, fig. 7; text-fig. 7. 

1997  Equisetites beanii: Schweitzer et al.; pp. 

139-141, pl. 7, figs. 1-5; pl. 8, figs. 1-6; text-figs. 

16, 17. 

2011  Equisetites beanii: Vaez-Javadi; p. 82, figs. 

3C; 4B, D; 5A. 



 
 

 ;8 اد،‌غشب‌عثغ‌ٚ‌تفؼيش‌آب‌ٚ‌ٞٛاي‌ديشيٙٝ‌آٖٞاي‌ٌياٞي‌ٔٙغمٝ‌خعفشآت‌ٔعشفي‌ٔاوشٚفؼيُ

 

ػاا٘تيٕتش‌تاا‌دٚ‌تٙاذ‌‌‌‌‌12ػالٝ‌تٝ‌عاَٛ‌تمشيثاي‌‌‌.‌توصیف
(node)ٚ‌يااه‌ٔياااٖ‌تٙااذ‌‌‌‌(internode)78تااٝ‌دساصاي‌‌‌

تش‌سٚي‌ػاالٝ‌آاااسي‌اص‌ؿاياسٞا‌ٚ‌‌‌‌.‌دٞذ‌ٔيّيٕتش‌٘ـاٖ‌ٔي
.‌ؿٛد،‌ِيىٗ‌لاتُ‌ؿٕاسؽ‌٘يؼات‌‌ٞايي‌ديذٜ‌ٔي‌تشخؼتٍي

ْ‌‌‌.cfتٝ‌ٕٞيٗ‌دِيُ‌اص‌ٚاطٜ‌ ٌازاسي‌اياٗ‌ٕ٘ٛ٘اٝ‌‌‌‌‌خٟات‌٘اا
‌.تاػتفادٜ‌ؿذٜ‌اػ

Division Filicophyta   

Class Eusporangiopsida 

Order Marattiales 

Family Marattiaceae  

Genus Marattiopsis Schimper, 1869 

Type species: Marattiopsis dentata (Sternberg) 

Schimper, 1869 

Marattiopsis sp. 

Plate III, Fig. 4 
 

‌(fertile)ايٗ‌ٕ٘ٛ٘اٝ‌تخـاي‌اصياه‌تاشي‌صاياا‌‌‌‌‌‌.‌توصیف
ٞااي‌ٔاٛاصي‌تاٝ‌دساصاي‌‌‌‌‌تشي‌خغاي،‌تاا‌وٙااسٜ‌‌‌.‌تاؿذ‌ٔي

ٚ‌پٟٙاااي‌(‌دساصاي‌ٟ٘ااايي‌٘ااأعّْٛ)ػااا٘تيٕتش‌‌5تمشيثااي‌
ٞا‌تٝ‌كٛست‌خغاي‌ٚ‌دس‌لاِاة‌‌‌‌ٞاٌذاٖ.‌ٔيّيٕتش‌اػت20

‌3ٔيّيٕتاش‌ٚ‌پٟٙااي‌‌‌‌6-7تاٝ‌دساصاي‌‌‌(synangia)ػيٙا٘ظيا‌
تاشي‌ٚ‌عاشفيٗ‌‌‌‌(distal)ٔيّيٕتش‌دس‌أتاذاد‌ػإت‌پـاتي‌‌‌

‌9-10تشاوٓ‌آٟ٘ا‌تٝ‌تعذاد‌.‌ا٘ذ‌ي‌ٔيا٘ي‌ٔشتة‌ٌشديذٜسٌثش
‌.ػيٙا٘ظ‌دس‌ػا٘تيٕتش‌اػت

Class Leptosporangiopsida 

Order Filicales  

Family Dicksoniaceae 

Genus Coniopteris Brongniart, 1849 

Type species: Coniopteris murrayana Brongniart, 

1849 

Coniopteris hymenophylloides (Brongniart, 1828) 

Seward, 1900 

Plate I, Figs. 2, 4b, 5a 

1828  Sphenopteris hymenophylloides Brongniart; 

p. 189, pl. 56, fig. 4. 

1900  Coniopteris hymenophylloides (Brongniart) 

Seward; p. 99, pl. 16, figs. 4-6; pl. 17, figs 6?, 7, 

8?; pl. 20, figs. 11, 12; pl. 21, figs. 1-4. 

1931  Coniopteris cf. hymenophylloides: Prynada; 

p. 17, pl. 1, figs. 6, 7; text-fig. 2b. 

1932  Coniopteris cf. hymenophylloides: 

Kryshtofovich & Prynada; p. 366. 

1936 Coniopteris hymenophylloides: Sze; p. 14, 

pl. 4, figs. 8-10. 

1937  Coniopteris hymenophylloides: Brick; p. 15, 

pl. 3, figs. 1-5; pl.4, figs. 2-4; text-fig. 6a-f. 

1939  Coniopteris hymenophylloides: Kawasaki; 

p. 22, pl. 2, fig. 11. 

1940  Coniopteris hymenophylloides: Ôishi; p. 

209. 

1953  Coniopteris hymenophylloides: Brick; p. 19, 

pl. 4, figs. 1-3. 

1957  Coniopteris hymenophylloides: 

Stanislavski; p. 25, pl. 2, figs. 2-5. 

1961  Coniopteris hymenophylloides: Harris; p. 

152; text-figs. 53, 54. 

1961  Coniopteris hymenophylloides: 

Vakhrameev & Doludenko; p. 52, pl. 3, figs. 1-6. 

1963  Coniopteris hymenophylloides: Genkina; p. 

16, pl. 1, fig. 6; pl. 2, figs. 1-6; pl. 3, figs. 1-3. 

1963  Coniopteris hymenophylloides: Samylina; 

p. 72, pl. 6, figs. 4, 5. 

1964  Coniopteris hymenophylloides: Kilpper; pp. 

65, 66, pl. 15, figs. 1-12, text-figs. 36, 37. 

1976  Coniopteris hymenophylloides: 

Sadovnikov; p. 130, pl. 10, figs. 3-5. 

1977  Coniopteris hymenophylloides: Fakhr; pp. 

56-57, pl. XI, figs. 1c-d; pl. XII, figs. 3-5; figs. 

5A-D. 

1977  Coniopteris hymenophylloides: Corsin & 

Stampfli; pp. 525-526, pl. 10, figs. 2-6. 

1984  Coniopteris hymenophylloides: Vassiliev; p. 

10, pl. 5, figs. 1-3. 

2004 Coniopteris hymenophylloides: Vaez-Javadi 

& Pour-Latifi; pp. 99-100, pl. 1, fig. 4.  

2008  Coniopteris hymenophylloides: Vaez-

Javadi; pp. 64-65, pl. 9, fig. 3; text-fig. 11: 6. 
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2006  Coniopteris hymenophylloides: Vaez-Javadi 

& Mirzaei-Ataabadi; p. 71, fig. 12E. 

2009a  Coniopteris hymenophylloides: Schweitzer 

et al.; pp. 69-74, pl. 28, fig. 3; pl. 29, figs. 1-3; pl. 

30, figs. 1, 2; pl. 31, figs. 1-4; pl. 32, figs. 1-3; 

text-figs. 28-31a, b. 

2011  Coniopteris hymenophylloides: Vaez-

Javadi; p. 85, figs. 3F; 4F; 5C. 

 
اص‌اياٗ‌‌‌(sterile)صايا‌ٚ‌٘اصا‌‌(pinna)چٙذيٗ‌پٗ‌.‌توصیف

.‌ػا٘تيٕتش‌اػت‌6تضسٌتشيٗ‌آٖ‌تٝ‌دساصاي‌.‌ٌٛ٘ٝ‌يافت‌ؿذ
‌3اصٜ‌آٟ٘اا‌اص‌‌ا٘ذ.‌وٛچه‌ا٘ذاصٜ‌ٞؼتٙذ‌(pinnule)ٞا‌‌پيَٙٛ
.‌تاؿاٙذ‌‌ٔيّيٕتاش‌ٔاي‌‌‌x‌‌3ٔيّيٕتاش‌‌‌7ٔيّيٕتش‌تا‌‌x‌1ٔيّيٕتش

ٞا‌ِٛتاٝ‌ٚ‌٘اٛن‌ٌشدؿاذٜ‌‌‌‌‌ٞا‌خٕع‌ؿذٜ،‌وٙاسٜ‌لاعذٜ‌پيَٙٛ
سٌثشي‌ٔياا٘ي‌تاا‌٘لاف‌ياا‌ياه‌ػاْٛ‌دساصاي‌‌‌‌‌‌‌.‌تاؿذ‌ٔي

ٞااي‌خاا٘ثي‌يىثااس‌ٚ‌‌‌‌‌سٌثاشي‌.‌تشٌچٝ‌لاتُ‌سدياتي‌اػت
َ‌.‌ؿاٛ٘ذ‌‌ٌاٞي‌دٚتاس‌دٚؿااخٝ‌ٔاي‌‌ ساي‌ٞااي‌صاياا‌دا‌‌‌پيٙاٛ

ٞا‌تٝ‌كٛست‌ٔدتٕع‌‌ٞاٌذاٖ.‌اي‌ٞؼتٙذ‌پٟٙه‌تهّيُ‌يافتٝ
تٛدٜ‌ٚ‌دس‌ا٘تٟاي‌سٌثاشي‌لاشاس‌‌‌‌(sori)ٚ‌تٝ‌ؿىُ‌ػٛسي‌

‌.داس٘ذ
Genus Lobifolia Lebedev & Rasskazova, 1968 

Type species: Eboracia lobifolia (Phillips, 1829) 

Thomas, 1911 

Lobifolia iranica Fakhr, 1977 

Plate II, Fig. 1b; Fig. 2: 3 

1977  Lobifolia iranica Fakhr; p. 61, pl. 13, figs. 

1-3, text-fig. 4 G-I. 

2006  Lobifolia cf. iranica Vaez-Javadi & 

Mirzaei-Ataabadi; p. 71, figs. 4B, 11B. 

2009a Lobifolia iranica Schweitzer et al.; p. 92, 

text-fig. 41. 

 
‌32٘الق‌تٝ‌دساصاي‌‌(pinna)ٝ‌يه‌پٗ‌ايٗ‌ٕ٘ٛ٘.‌توصیف

َ‌.‌تاؿذ‌ٔيّيٕتش‌ٔي ٞاا‌وٛچاه‌ا٘اذاصٜ،‌وٕاي‌داػاي‌‌‌‌‌‌‌پيٙاٛ
(falcate)تٛدٜ‌وٝ‌تا‌تٕاْ‌لاعذٜ‌تٝ‌ساؿايغ‌‌‌(rachis)‌‌‌ٗپا
‌5ٔيّيٕتاش‌ٚ‌پٟٙااي‌آٟ٘اا‌‌‌‌‌9دساصاي‌آٟ٘اا‌‌.‌ياتٙاذ‌‌اتلاَ‌ٔي

َ‌‌.‌ٔيّيٕتش‌اػات‌ تاا‌‌‌(obtuse)ٞاا‌حاادٜ‌ودٙاذ‌‌‌‌‌٘اٛن‌پيٙاٛ
ا٘ي‌تٟٙاا‌تاا‌ياه‌ػاْٛ‌دساصاي‌‌‌‌‌سٌثشي‌ٔي.‌ٌشدؿذٜ‌اػت

ٞااي‌خاا٘ثي‌ديىٛتاٛٔي‌‌‌‌‌سٌثشي.‌پيَٙٛ‌لاتُ‌سدياتي‌اػت
لاصْ‌تااٝ‌روااش‌اػاات‌يااه‌سٌثااشي‌ديىٛتااٛٔي‌‌.‌ٞؼااتٙذ

(dichotomy)ديٍش‌٘يض‌ٔؼتملاً‌اص‌ساؿايغ‌پاٗ‌ا٘ـاعاب‌‌‌‌‌
‌.ٔي‌ياتذ

Family Dipteridaceae  

Genus Dictyophyllum Lindley & Hutton, 1834 

Type species: Dictyophyllum rugosum Lindley & 

Hutton, 1834 

Dictyophyllum sp. cf. D. nervulosum (Sternberg, 

1825) Kilpper, 1964 

Plate III, Fig.3; Fig. 2: 2 

1825  Phyllites nervulosus Sternberg; p. 39, pl. 

42, fig. 2. 

1964  Dictyophyllum nervulosum (Sternberg) 

Kilpper; pp. 30-31, pl. 5, fig. 3; pl. 6, fig. 3; text-

figs. 10-12, 14. 

1977  Dictyophyllum cf. nervulosum: Fakhr; p. 73, 

pl. 19, figs. 3, 4; text-figs. 8A, B. 

1980  Dictyophyllum nervulosum: Sadovnikov; p. 

87. 

1983  Dictyophyllum nervulosum: Sadovnikov; pl. 

16, figs. 1-4. 

2008  Dictyophyllum nervulosum: Vaez-Javadi; p. 

66, pl. 7, fig. 1; text-fig. 11: 1. 

 
تٝ‌‌(linear)ايٗ‌ٕ٘ٛ٘ٝ‌يه‌لغعٝ‌اص‌پيَٙٛ‌خغي‌.‌توصیف

ٚ‌(‌دساصاي‌ٟ٘ااايي‌٘ااأعّْٛ)ػااا٘تيٕتش‌‌7دساصاي‌تمشيثااي‌
ٞاي‌پيَٙٛ‌وأاُ‌ٚ‌ٔاٛاصي‌‌‌‌وٙاسٜ.‌ٔيّيٕتش‌اػت‌12پٟٙاي‌

ٞااي‌‌‌سٌثاشي‌.‌آٖ‌ٔـاخق‌اػات‌‌‌تٛدٜ‌ٚ‌سٌثشي‌ٔياا٘ي‌
دس‌تشخاي‌‌.‌دٞٙاذ‌‌ٞاي‌چٙذضّعي‌ٔي‌خا٘ثي‌تـىيُ‌ؿثىٝ

ٞاي‌تضسٌتش‌سا‌تاٝ‌‌‌ضّعي‌ٞاي‌وٛچىتش،‌چٙذ‌ٔٛاسد‌سٌثشي
‌ٝ تمؼاايٓ‌‌(areolae)ٞااا‌‌فضاااٞاي‌چٙذضااّعي‌يااا‌آسئِٛاا

 .ٕ٘ايٙذ‌ٔي
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اص‌آ٘دايي‌وٝ‌پيَٙٛ،‌پاٗ‌ٚ‌فشٚ٘اذ‌اياٗ‌ٌٛ٘اٝ‌‌‌‌‌.‌ملاحظات
اػتفادٜ‌ٌشديذ‌وٝ‌‌.‌cfٌزاسي‌اص‌ٚاطٜ‌يافت‌٘ـذ،‌خٟت‌٘اْ

‌.دٞذ‌كشفاً‌ٔـاتٟت‌ايٗ‌ٕ٘ٛ٘ٝ‌سا‌تٝ‌ٌٛ٘ٝ‌ٔزوٛس‌٘ـاٖ‌ٔي
Dictyophyllum sp. cf. D. nilssonii (Brongniart, 

1836) Goeppert, 1846  

Plate II, Fig. 3 

1836  Phlebopteris nilssonii Brongniart; p. 376, 

pl. 132, fig. 2. 

1846  Dictyophyllum nilssonii (Brongniart) 

Goeppert; p. 119. 

1931  Dictyophyllum nilssonii: Harris; p. 81, pl. 

14, fig. 4; pl. 15, figs. 3, 5, 6, 8; pl. 16, figs. 1-5, 

7, 8, 11, 12; pl. 17, fig. 9; text-figs. 29, 30. 

1932  Dictyophyllum nilssonii: Ôishi; p. 300, pl. 

35 (17), figs. 7-8; pl. 36 (18), fig. 2. 

1963  Dictyophyllum nilssonii: Baranova et al.; p. 

160, pl. 26, fig. 4; pl. 27, figs. 1-4. 

1964  Dictyophyllum nilssonii: Kilpper; p. 29; 

text-figs. 8, 9. 

1966  Dictyophyllum nilssonii: Genkina; p. 63, pl. 

12, fig. 4; pl. 13, figs. 1-3; pl. 14, figs. 1, 2; pl. 15, 

figs. 1, 2; pl. 16, figs. 1, 2. 

1968  Dictyophyllum nilssonii: Weber; p. 49, pl. 

8, figs. 67-72. 

1971  Dictyophyllum nilssonii: Stanislavski; p. 46; 

text-figs. 13 B, C. 

1977  Dictyophyllum nilssonii: Fakhr; p. 72, pl. 

18, figs. 1-3; pl. 19, figs. 1, 2, 7. 

1978  Dictyophyllum nilssonii: Schweitzer; p. 48; 

text-fig. 25. 

2009a  Dictyophyllum nilssonii: Schweitzer et al.; 

pp. 44-47, pl. 14, figs. 1-5; pl. 15, figs. 1-5; pl. 16, 

figs. 1, 2; pl. 17, figs. 1, 2; pl. 18, fig. 1; pl. 19, 

fig. 1; text-figs. 8-12. 

2009b  Dictyophyllum nilssonii: Schweitzer & 

Schweitzer; p. 110, pl. 1, fig. 1; pl. 2, fig. 1; text-

figs. 1, 2. 

 
‌6ايٗ‌ٕ٘ٛ٘ٝ‌تخـي‌اص‌يه‌پٗ‌تٝ‌دساصاي‌تمشيثي‌.‌توصیف

ٞا‌تا‌آسايؾ‌ٔتماتاُ‌ٚ‌تمشيثااً‌ٔثّثاي‌‌‌‌‌پيَٙٛ.‌ػا٘تيٕتش‌اػت
ٞااي‌‌‌سٌثاشي‌.‌ا٘اذ‌‌ٖٔٛ‌ساؿيغ‌پٗ‌ٔشتة‌ؿاذٜ‌ؿىُ‌پيشا

اص‌ساؿيغ‌پٗ‌خاسج‌ؿاذٜ‌ٚ‌تا60‌‌‌‌ٝ˚-70˚ٔيا٘ي‌تا‌صاٚيٝ‌
ٞااي‌‌‌سٌثشي.‌ؿٛ٘ذ‌آسأي‌تٝ‌ػٕت‌٘ٛن‌پيَٙٛ‌خٕيذٜ‌ٔي

.‌دٞٙاذ‌‌خا٘ثي‌يه‌ؿثىٝ‌چٙذضّعي‌٘أٙظٓ‌سا‌تـىيُ‌ٔاي‌
.‌ػااص٘ذ‌‌ٞاي‌وٛچىتشي‌سا‌ٔاي‌‌ٞاي‌وٛچىتش‌ؿثىٝ‌سٌثشي
ٝ‌‌ٞا‌دس‌لاعذٜ‌تٝ‌ٞٓ‌چؼثي‌پيَٙٛ اي‌سا‌‌ذٜ‌ٚ‌پٟٙاه‌يىااسچا

‌.دٞٙذ‌تـىيُ‌ٔي
 

٘ظش‌تٝ‌ايٙىٝ‌ٚضعيت‌وّاي‌فشٚ٘اذ‌ٔـاخق‌‌‌‌.‌ملاحظات
تاؿذ،‌ِازا‌اص‌ٚاطٜ‌‌‌٘ثٛدٜ‌ٚ‌ٔيضاٖ‌تشيذٌي‌پٟٙه‌ٔعّْٛ‌ٕ٘ي

cf.‌ٌْزاسي‌ايٗ‌ٕ٘ٛ٘ٝ‌اػتفادٜ‌ؿذ‌تشاي‌٘ا.‌
Family Matoniaceae 

Genus Phlebopteris Brongniart, 1828 

Type species: Phlebopteris polypodioides 

Brongniart, 1828 emend. Harris, 1961 

Phlebopteris muensteri (Schenk, 1867) Hirmer & 

Hoerhammer, 1936 

Plate I, Fig. 4a; Plate III, Figs. 1, 2 

1867  Laccopteris muensteri Schenk; p. 97, pl. 24, 

figs. 6-10; pl. 25, figs. 1, 2. 

1936  Phlebopteris muensteri (Schenk) Hirmer & 

Hoerhammer; p. 17; pl. 3; pl. 4, figs. 1-6; text-

figs. 5, 2A, 2B. 

1937  Phlebopteris muensteri: Harris, p. 20. 

1950  Laccopteris cf. muensteri: Boureau et al.; p. 

222, pl. 1, fig. 3. 

1977 Phlebopteris cf. muensteri: Fakhr; p.66, pl. 

15, figs. 3, 4; text-figs. 5 D-F.  

1990  Phlebopteris muensteri: Givulescu & Czier; 

p. 11. 

1993  Phlebopteris muensteri: van Konijnenburg-

van Cittert;  p. 240, pl. 1, figs. 1, 3, 4; pl. 5, fig. 2. 

2009a  Phlebopteris muensteri: Schweitzer et al.; 

p. 33, pl. 4, figs. 1-4; pl. 5, figs. 1-3, pl. 6; figs. 1-

3; text-figs. 4 a, b. 
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ٕ٘ٛ٘ٝ‌ؿٕاسٜ‌.‌چٟاس‌ٕ٘ٛ٘ٝ‌اص‌ايٗ‌ٌٛ٘ٝ‌يافت‌ؿذ.‌توصیف
FJJT-10 ػا٘تيٕتش‌اػت‌11پٗ‌٘اصا‌تٝ‌دساصاي‌‌‌.‌َ ٞاا‌‌‌پيٙاٛ

ٞاا‌تاا‌‌‌‌پيَٙٛ.‌ؿٛ٘ذ‌تٝ‌عٛس‌خا٘ثي‌تٝ‌ساؿيغ‌پٗ‌ٔتلُ‌ٔي
تاا‌٘اٛن‌حاادٜ‌ودٙاذ‌تاا‌‌‌‌‌‌‌(falcate)حذػي‌داػاي‌ؿاىُ‌‌‌

لاعذٜ‌آٟ٘ا‌تٝ‌يىذيٍش‌چؼثيذٜ‌ٚ‌تاٝ‌اياٗ‌‌‌.‌ٌشدؿذٜ‌ٞؼتٙذ
‌4/1تٛػظ‌يه‌ػيٙٛع‌تمشيثاً‌ٌشد‌ؿذٜ‌تٝ‌پٟٙااي‌‌‌تشتية،

سٌثشي‌ٔياا٘ي‌‌.‌ٌيش٘ذ‌ٔيّيٕتش‌اص‌يىذيٍش‌فاكّٝ‌ٔي‌‌9/0–
ٞااي‌‌‌سٌثاشي‌.‌ياتذ‌ٚاضح‌تٛدٜ‌ٚ‌تا‌ا٘تٟاي‌پيَٙٛ‌أتذاد‌ٔي

دسخٝ‌اص‌سٌثاشي‌ٔياا٘ي‌خااسج‌‌‌‌‌70تا‌‌60خا٘ثي‌تا‌صاٚيٝ‌
ايٟٙااا‌ػااادٜ‌ٚ‌يااا‌تٟٙااا‌يىثاااس‌دٚ‌ؿاااخٝ‌‌‌‌.‌ؿااٛ٘ذ‌ٔااي

(dichotomy)‌ٔا٘ـاعاتات‌حاكاّٝ‌تاٝ‌ٔاٛاصات‌‌‌‌‌.‌ؿاٛ٘ذ‌‌ي
تعاذادي‌اص‌اياٗ‌‌‌.‌ياتٙاذ‌‌يىذيٍش‌تا‌حاؿيٝ‌پيَٙٛ‌أتذاد‌ٔي

ا٘ـعاتات‌تا‌يىذيٍش‌دس‌٘ضديىي‌حاؿيٝ‌تشخٛسد‌ٕ٘اٛدٜ‌ٚ‌‌
اياٗ‌ٌٛ٘اٝ‌‌‌‌(fertile)پاٗ‌صايااي‌‌‌.‌دٞٙاذ‌‌تـىيُ‌ؿثىٝ‌ٔي

ٞاٌاذاٖ‌اص‌٘اٛس‌ػاٛسي‌‌‌‌‌9-10خغي‌تٛدٜ‌ٚ‌دستشداس٘اذٜ‌‌
(sori)شف‌سٌثشي‌ٔيا٘ي‌اػتدس‌ػا٘تيٕتش‌دس‌ٞش‌ع‌. 

Family Schizeaceae Martius, 1834 

Genus Klukia Raciborski, 1890 

Type species: Klukia exilis (Phillips, 1829) 

Raciborski, 1890 

Klukia exilis (Phillips, 1829) Raciborski, 1890 

1829  Pecopteris exilis Phillips; p. 148, pl. 8, fig. 

16. 

1890  Klukia exilis (Phillips) Raciborski; p. 5. 

1976  Klukia exilis: Sadovnikov; pl. 12, figs. 5-8. 

1977  Klukia exilis: Fakhr; pp. 54-55, pl. 11, figs. 

1-3. 

1984  Klukia exilis: Vassiliev; p. 8, pl. 4, figs. 1-2. 

2004  Klukia westi: Vaez-Javadi & Pour-Latifi; p. 

100, pl. 1, figs. 1-3, 5; pl. 2, fig. 2. 

2006  Klukia exilis: Vaez-Javadi & Mirzaei-

Ataabadi; p. 73, figs. 3J-L, 8B, 9A, D. 

 
ٚ‌تاٝ‌دساصاي‌تمشيثاي‌‌‌‌(bipinnate)پٙٝ‌‌فشٚ٘ذ‌تي.‌توصیف

ٚ‌‌(lanceolate)اي‌ؿىُ‌‌ٞا‌ػش٘يضٜ‌پٗ.‌ػا٘تيٕتش‌اػت‌15

َ‌.‌ػا٘تيٕتش‌ٞؼاتٙذ‌‌6تٝ‌دساصاي‌ ٞاا‌وٛچاه‌ا٘اذاصٜ،‌‌‌‌‌پيٙاٛ
‌3ٔيّيٕتش‌دس‌لاعذٜ‌پ12‌x‌2‌‌ٚ‌ٗٔثّثي‌وـيذٜ‌ٚ‌تٝ‌ا٘ذاصٜ‌

x‌1ٞاا‌‌‌َٙٛتٝ‌ايٗ‌تشتية،‌پي.‌تاؿٙذ‌ٔيّيٕتش‌دس‌٘ٛن‌پٗ‌ٔي‌
آٟ٘ا‌تا‌آسايـاي‌‌.‌ؿٛ٘ذ‌تٝ‌تذسيح‌تٝ‌ػٕت‌٘ٛن‌وٛچه‌ٔي

دس‌عشفيٗ‌ساؿيغ‌پٗ‌ٔشتة‌‌(sub-opposite)٘يٕٝ‌ٔتماتُ‌
سٌثشي‌ٔيا٘ي‌ٚاضح‌ٚ‌تاا‌ا٘تٟااي‌پيٙاَٛ‌أتاذاد‌‌‌‌‌.‌ا٘ذ‌ؿذٜ
تااس‌دٚؿااخٝ‌‌‌ ٞااي‌خاا٘ثي‌ػاادٜ‌ياا‌ياه‌‌‌‌‌‌سٌثاشي‌.‌داسد
ػافا٘ٝ‌تاٝ‌دِياُ‌فشػاايؾ‌ؿاذيذ‌پايؾ‌اص‌‌‌‌‌‌‌أٔت.‌ؿاٛ٘ذ‌‌ٔي

‌.ٚ‌تٝ‌ٍٞٙاْ‌ا٘تماَ‌خشد‌ؿذعىؼثشداسي‌
Filicales Incertae Sedis 

Genus Cladophlebis Brongniart, 1849 

Type species: Cladophlebis haiburnensis (Lindley 

& Hutton) Brongniart, 1849 

Cladophlebis denticulata (Brongniart, 1828) 

Nathorst, 1876 

Plate I, Fig. 1 

1828  Pecopteris denticulata Brongniart; p. 57. 

1876  Cladoplebis denticulata (Brongniart) 

Nathorst; p. 11. 

1912  Cladophlebis denticulata: Seward; p. 16, pl. 

2, fig. 30. 

1950  Cladophlebis denticulata: Boureau et al.; p. 

215, pl. II, fig. 10; pl. III, fig. 15; pl. IV, figs. 19-

21. 

1955  Cladophlebis denticulata: Jacob & Shukla; 

p. 16, pl. 3, fig. 12. 

1964  Cladophlebis denticulata: Kilpper; p. 55, pl. 

10, figs. 8-10, 12; pl. 11, figs. 1-6; text-figs. 33, 

34. 

1970  Cladophlebis denticulata: Alavi & Barale; 

p. 242, pl. 1, figs. 4-6. 

1977  Cladophlebis denticulata: Corsin & 

Stampfli; p. 521, pl. 4, figs. 1, 2c. 

1977  Cladophlebis denticulata: Fakhr; p. 4, pl. 3, 

figs. 2, 3; text-figs. 4 A-C. 

1997  Cladophlebis denticulata: Schweitzer et al.; 

pp. 172-174, pl. 19, figs. 1-5; text-figs. 24 B, 26. 
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.‌آٚسي‌ؿاذ‌‌تعذاد‌ياصدٜ‌ٕ٘ٛ٘ٝ‌اص‌ايٗ‌ٌٛ٘ٝ‌خٕاع‌.‌توصیف
ٔيّيٕتاش‌‌‌48،‌ياه‌پاٗ‌تاٝ‌دساصاي‌‌‌‌FJJT-12ٕ٘ٛ٘ٝ‌ؿٕاسٜ‌

ٞا‌ا٘ذوي‌تٝ‌ػٕت‌تاالا‌خٕياذٜ‌ٞؼاتٙذ‌ٚ‌تاا‌‌‌‌‌‌پيَٙٛ.‌اػت
دس‌عاشفيٗ‌ساؿايغ‌پا60‌‌‌‌‌ٗ˚آسايـي‌٘يٕٝ‌ٔتماتُ‌ٚ‌صاٚيٝ‌

-8ٔيّيٕتش‌ٚ‌پٟٙاي‌‌15-18ٞا‌تٝ‌دساصاي‌‌پيَٙٛ.‌لشاس‌داس٘ذ
ٞاي‌ٔدااٚس‌تاٝ‌يىاذيٍش‌‌‌‌‌لاعذٜ‌پيَٙٛ.‌تاؿٙذ‌يٕتش‌ٔئي7‌ّ
ٞااي‌پيٙاَٛ‌‌‌‌وٙااسٜ‌.‌دٞاذ‌‌چؼثذ‌ٚ‌يه‌تاِٝ‌تـىيُ‌ٔاي‌‌ٔي

تٟٙا‌دس‌يه‌ػْٛ‌٘اٛن‌آٖ‌‌‌(dentate)داس‌ٔٛخذاس‌يا‌د٘ذا٘ٝ
ٞاي‌خا٘ثي‌تٟٙا‌‌سٌثشي‌ٔيا٘ي‌ٚاضح‌تٛدٜ‌ٚ‌سٌثشي.‌اػت

‌.ؿٛ٘ذ‌يه‌تاس‌دٚؿاخٝ‌ٔي
Cladophlebis sp.  

Plate I, Fig. 5b 

 
ٔيّيٕتاش‌‌‌36ايٗ‌ٕ٘ٛ٘ٝ‌يه‌پٗ‌٘الق‌تٝ‌دساصاي‌.‌توصیف

ٔيّيٕتاش‌تاا‌دٚ‌ؿاياس‌‌‌‌‌1ساؿيغ‌ٚاضح‌ٚ‌تٝ‌پٟٙااي‌‌.‌اػت
َ‌.‌اػت‌(longitudinal striae)ظشيف‌عِٛي‌ ٞاا‌تاٝ‌‌‌‌پيٙاٛ

ٔيّيٕتشتااٛدٜ‌ٚ‌تااٝ‌عااٛس‌‌5ٔيّيٕتااش‌ٚ‌پٟٙاااي‌‌14دساصاي‌
َ‌‌‌وٙاسٜ.‌ا٘ذ‌ٔتماتُ‌تا‌٘يٕٝ‌ٔتماتُ‌ٔشتة‌ؿذٜ ٞاا‌‌‌ٞااي‌پيٙاٛ

ٞا‌وألاً‌ٔداٚس‌ٞٓ‌لشاس‌داؿاتٝ‌‌‌پيَٙٛ.‌خذاس‌اػتوٕي‌ٔٛ
سٌثاشي‌ٔياا٘ي‌ٚاضاح‌‌‌‌.‌ٚ‌تعضاً‌داساي‌ٕٞاٛؿا٘ي‌ٞؼاتٙذ‌

‌.ا٘ذ‌ٞاي‌خا٘ثي‌يه‌تا‌دٚ‌تاس‌دٚؿاخٝ‌ؿذٜ‌تٛدٜ‌ٚ‌سٌثشي
Division Pteridospermophyta 

Class Caytoniopsida 

Order Caytoniales 

Genus Sagenopteris Presl, 1838 

Type species: Sagenopteris phillipsii (Brongniart, 

1830) Presl, 1838 
Sagenopteris nilssoniana (Brongniart, 1824) 

Ward, 1900 

Plate II, Fig. 2a; Plate III, Fig. 6 

1824  Filicites Nilsoniana Brongniart; p. 218, pl. 

12, fig. 1. 

1900  Sagenopteris nilsoniana (Brongniart) Ward; 

p. 352. 

1932  Sagenopteris nilssoniana: Harris; p. 5, pl. 1, 

fig. 11; text-figs. 1, 2 A-F. 

1977  Sagenopteris cf. nilssoniana: Fakhr; p. 86, 

pl. 24, figs. 4, 5; fig. 10B. 

1998  Sagenopteris cf. nilssoniana: Schweitzer & 

Kirchner; p. 31, pl. 7, figs. 1-6; text-fig. 7 

2006  Sagenopteris cf. nilssoniana: Vaez-Javadi 

& Mirzaei-Ataabadi; p. 77, figs. 4I, 15A. 

 
‌5اي‌وـايذٜ‌تاٝ‌دساصاي‌تايؾ‌اص‌‌‌‌‌تاشي‌ػاش٘يضٜ‌‌.‌توصیف
ٔيّيٕتاش‌‌‌18-36ٚ‌پٟٙاي‌(‌دساصاي‌ٟ٘ايي‌٘أعّْٛ)ػا٘تيٕتش‌

ٞا‌وأُ‌ٚ‌تاٝ‌ػإت‌لاعاذٜ‌تتاذسيح‌تاسياه‌‌‌‌‌‌‌وٙاسٜ.‌اػت
.‌پٟٙه‌دس‌عشفيٗ‌سٌثشي‌ٔياا٘ي‌٘أتمااسٖ‌اػات‌‌‌.‌ؿٛد‌‌ٔي

دٞٙذ‌تاٝ‌عاٛسي‌واٝ‌‌‌‌‌ٞاي‌خا٘ثي‌تـىيُ‌ؿثىٝ‌ٔي‌سٌثشي
اص‌سٌثاشي‌ٔيااا٘ي‌خااسج‌ؿااذ5‌‌‌‌ٚ‌ٜ˚-7˚اتتاذا‌تاا‌صاٚيااٝ‌‌‌

‌1/0-2/0ٔيّيٕتش‌عا6/10‌‌‌ٚ‌َٛ-12ٞايي‌تا‌دساصاي‌‌ؿثىٝ
ٞاا‌‌‌ؿثىٝ.‌دٞٙذ‌ٔيّيٕتش‌سا‌٘ضديه‌سٌثشي‌ٔيا٘ي‌تـىيُ‌ٔي

‌.سػٙذ‌تٝ‌حاؿيٝ‌تشي‌ٔي‌30˚-35˚تا‌صاٚيٝ‌
Division Cycadophyta 

Genus Nilssonia Brongniart, 1825 

Type species: Nilssonia brevis Brongniart, 1825 

Nilssonia sp. cf. N. orientalis Heer, 1878 

Plate II, Fig. 2b; Fig. 2: 6 

1878  Nilssonia orientalis Heer; p. 18, pl. IV, figs. 

5-9. 

1890  Nilssonia orientalis: Yokoyama; p. 40, pl. 

14, figs. 4-9. 

1905  Nilssonia orientalis: Yabe; p. 13, pl. III, 

figs. 1-5. 

1911  Nilssonia orientalis: Thomas; p. 86, pl. VII, 

fig. 1. 

1912  Nilssonia orientalis: Seward; p. 30, pl. III, 

fig. 46. 

1932  Nilssonia orientalis: Ôishi; p. 336, pl. XLV, 

figs. 5, 6; pl. XLVI, figs. 1, 2. 

1940  Nilssonia orientalis: Ôishi; p. 307, pl. 

XXVI, figs. 2-5. 

1950  Nilssonia orientalis: Boureau et al.; 225, pl. 

V, fig. 22. 
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1964  Nilssonia orientalis: Benda; p. 112, pl. IX, 

fig. 3; pl. X, figs. 1, 2; fig. 19. 

1968  Nilssonia orientalis: Asama; p. 36, pl. VI, 

figs. 3, 4. 

1977  Nilssonia orientalis: Fakhr; p. 92, pl. 

XXVII, figs. 1, 3. 

2000  Nilssonia orientalis: Schweitzer et al.; pp. 

16-18, pl. 2, figs. 1-6; text-fig. 2 a, b. 

 
عااَٛ‌ٟ٘ااايي‌)ٔيّيٕتااش‌‌67تااشي‌تااٝ‌دساصاي‌.‌توصیییف
ٞاا‌ػاادٜ،‌‌‌‌سٌثاشي‌.‌ػاا٘تيٕتش‌اػات‌‌‌6ٚ‌پٟٙااي‌‌(‌٘أعّْٛ

 .عذد‌دس‌ػا٘تيٕتش‌ٞؼتٙذ‌16تا‌‌15ٔٛاصي‌ٚ‌تا‌تشاوٓ‌

٘ظش‌تٝ‌ايٙىٝ‌لاعاذٜ‌تاشي‌ٔـاخق‌٘ثاٛدٜ‌ٚ‌‌‌‌‌.‌ملاحظات
تاؿاذ،‌ِازا‌اص‌ٚاطٜ‌‌‌‌ٚضعيت‌تاسيه‌ؿذٌي‌آٖ‌ٔعّْٛ‌ٕ٘اي‌

cf.‌ْٕ٘ٛ٘ٝ‌اػتفادٜ‌ؿذٌزاسي‌ايٗ‌‌تشاي‌٘ا.‌
Nilssonia sarakhs Barnard & Miller, 1976 

Plate III, Fig. 5; Fig. 2: 1 

1976  Nilssonia sarakhs Barnard & Miller; p.72, 

pl. 8, figs. 5-10; text-figs. 15A-G. 

2000  Nilssonia sarakhs: Schweitzer et al.; pp. 31-

32, pl. 8, figs. 1-3; text-figs. 8 a-b. 

2006  Nilssonia cf. sarakhs: Vaez-Javadi & 

Mirzaei-Ataabadi; p. 81, figs. 5A, 13E, 14E. 

 
ػاا٘تيٕتش‌دساصا‌‌6‌‌‌ٚتشي‌يىثاس‌پٙٝ‌تاا‌تايؾ‌اص‌‌‌.‌توصیف
پٟٙه‌تشي‌تٝ‌لغعاات‌غياش‌ٞآ‌‌‌‌.‌ٔيّيٕتش‌اػت‌21پٟٙاي‌
ٞا‌تمشيثاً‌ِٛصي‌ؿىُ‌تاا‌‌‌پيَٙٛ.‌اي‌تمؼيٓ‌ؿذٜ‌اػت‌ا٘ذاصٜ
حاؿيٝ‌تالايي‌آٟ٘ا‌تمشيثااً‌ٔؼاتميٓ‌تاٛدٜ‌‌‌‌.‌اي‌ٞؼتٙذ‌رٚص٘مٝ

آٟ٘ا‌‌(basiscopic)دس‌حاِي‌حاؿيٝ‌پاييٙي‌يا‌تاػيؼىٛپيه‌
ٞا‌ػاادٜ،‌ٔاٛاصي‌ٚ‌‌‌‌سٌثشي.‌تاؿٙذ‌تٝ‌ػٕت‌تالا‌خٕيذٜ‌ٔي

ؿاٛ٘ذ‌ٚ‌داساي‌‌‌خااسج‌ٔاي‌‌‌80˚ظشيف‌تاٛدٜ‌ٚ‌تاا‌صاٚياٝ‌‌‌‌
‌.عذد‌دس‌ػا٘تيٕتش‌ٞؼتٙذ‌22-24تشاوٓ‌

Nilssonia sp. cf.  N. undulata Harris, 1932 

Plate  II, Figs. 1a, 3c 

1932  Nilssonia undulata Harris; pp. 14-16, pl. 1, 

figs. 1-8; text-figs. 1a-f. 

1970  Nilssonia undulata: Alavi & Barale; p.248, 

pl. 2, figs. 1-2. 

?1995  Nilssonia undulata: Zhou in Li et al.; pp. 

351, 353. 

2000  Nilssonia undulata: Schweitzer et al.; pp. 

14-15, pl. 1, figs. 1-8; text-figs. 1a-f. 

2006  Nilssonia undulata: Vaez-Javadi & 

Mirzaei-Ataabadi; p. 84, fig. 16A. 

 
ػاا٘تيٕتش‌‌‌4تشي‌خغي‌عٛيُ‌تٝ‌دساصاي‌تيؾ‌اص‌.‌توصیف
ٞاا‌وأاُ‌ياا‌ا٘اذوي‌‌‌‌‌‌وٙاسٜ.‌ٔيّيٕتش‌ٞؼتٙذ‌9-10ٚ‌پٟٙاي‌

ٞاا‌ٔاٛاصي،‌ػاادٜ‌ٚ‌ظشياف‌ٚ‌تاا‌‌‌‌‌‌‌سٌثشي.‌ٔٛخذاس‌اػت
٘ظش‌تٝ‌ايٙىٝ‌تخاؾ‌‌.‌عذد‌دس‌ػا٘تيٕتش‌اػت‌34-36تشاوٓ‌
‌.اػتفادٜ‌ؿذ‌.cfٞا‌يافت‌٘ـذ‌اص‌ٚاطٜ‌‌اي‌تشي‌لاعذٜ

Nilssonia sp. 

Plate II, Fig. 1a; Fig. 2: 5 

 
.‌چٙذيٗ‌ٕ٘ٛ٘اٝ‌تاشي‌ٔداضا‌اص‌ٞآ‌يافات‌ؿاذ‌‌‌‌‌‌.‌توصیف

ػا٘تيٕتش‌دساصاي‌ٟ٘اايي‌‌‌4ٞا‌خغي‌تٝ‌دساصاي‌تيؾ‌اص‌‌تشي
ٞاا‌ػاادٜ،‌‌‌‌سٌثاشي‌.‌ٔيّيٕتاش‌ٞؼاتٙذ‌‌‌11ٚ‌پٟٙاي‌(‌٘أعّْٛ

‌.عذد‌دس‌ػا٘تيٕتش‌ٞؼتٙذ‌12ٔٛاصي‌ٚ‌دسؿت‌تا‌تشاوٓ‌
Division Coniferophyta 

Class Coniferopsida 

Order Coniferales 

Genus Elatides Heer, 1876 

Type species: Elatides ovalis Heer, 1876  

Elatides thomasii Harris, 1979 

Plate II, Figs. 4, 5; Fig. 2: 4 

1979  Elatides thomasii Harris; pp. 74-77, pl. 2, 

figs. 8-13; text-figs. 33E, J, 35 A-G, K, L. 

1996  Elatides thomasii: Schweitzer & Kirchner.; 

pp. 103-113, pl. 5, figs. 1-5; pl. 6, figs. 1-8; pl. 7, 

figs. 1-10; pl. 8, figs. 1-7; text-figs. 11, 12a, b, 13-

17, 18a-b, 19a-c, 20. 

2006  Elatides thomasii: Vaez-Javadi & Mirzaei-

Ataabadi; p. 92, figs. 6F, 14F, 15C. 
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85‌‌‌ٝػالٝ‌تٝ‌دساصاي‌.‌توصیف ٞاايي‌‌‌ٔيّيٕتاش‌داساي‌ؿااخ
ٞا‌داػاي‌ؿاىُ‌‌‌‌تشي.‌ٞؼتٙذ‌(spiral)تا‌آسايؾ‌ٔاسپيچي‌

ٔيّيٕتااش‌‌5/0-6/0ٔيّيٕتااش‌ٚ‌پٟٙاااي‌‌‌8/3-4تااٝ‌دساصاي‌
تٟٙا‌.‌ٌيشد‌تخؾ‌آصاد‌تشي‌٘ضديه‌تٝ‌ػالٝ‌لشاس‌ٔي.‌ٞؼتٙذ

ٔخاشٚط‌ٔاادٜ‌آٖ‌‌‌.‌يه‌سٌثشي‌تش‌سٚي‌تشي‌ٚخاٛد‌داسد‌
ٔيّيٕتش‌21‌‌ٚايٗ‌ٔخشٚط‌تٝ‌دساصاي‌تمشيثي‌.‌ٛخٛد‌اػتٔ

ٞااااا‌‌ٔيىشٚػاااااٛسٚفيُ.‌ٔيّيٕتااااش‌اػاااات‌5پٟٙاااااي‌
(microsporophyll)ٔيّيٕتاش‌‌‌22ٞا‌تٝ‌اتعااد‌‌‌يا‌ٞاي‌تشي‌

x‌3/4ٔيّيٕتش‌ٚ‌ٔتشاوٓ‌تاٛدٜ‌ٚ‌داساي‌آسايـاي‌ٔااسپيچي‌‌‌‌‌
‌.ٞؼتٙذ

‌
هیای میورد    شناسی و جغرافییایی تاکسیون   انتشار چینه

 مطالعه
اي‌دس‌‌عٝ‌فّٛس‌٘أثشدٜ‌ؿذٜ‌دس‌تالا‌تٝ‌عاٛس‌ٌؼاتشدٜ‌‌ٔدٕٛ

ٞاي‌اِثشص‌ٔشوضي‌ٚ‌ؿشلي‌ٚ‌حٛضاٝ‌وشٔااٖ‌دس‌‌‌‌وٛٞؼتاٖ
ٞاي‌ٔـااتٟي‌اص‌‌‌ٔدٕٛعٝ.‌ا٘ذ‌طٚساػيه‌ٔيا٘ي‌ا٘تـاس‌داؿتٝ

ٌشٜٚ‌ؿٕـاه‌دس‌٘اٛاحي‌عاضسٜ،‌صياشاب،‌ٚاػاه‌ٌااٜ،‌‌‌‌‌‌‌
خاتْٛ‌تاسٌاٜ،‌سٚدتااسن،‌فشياضي،‌ٌّٕىااٖ،‌تّاذٜ‌ٚ‌اياٛا‌‌‌‌‌‌

ٕچٙيٗ‌اص‌ٔٙاعمي‌اص‌پاتاذا٘ا،‌دؿات‌‌‌ٞ.‌ٌضاسؽ‌ؿذٜ‌اػت
‌‌‌‌‌‌ٝ ٞاا‌‌‌خان‌ٚ‌ٔعاذٖ‌ٞـاٛ٘ي‌دس‌اػاتاٖ‌وشٔااٖ‌اياٗ‌ٌٛ٘ا

ؿٙاػااي‌ٚ‌خغشافيااايي‌‌پااشاوٙؾ‌چيٙااٝ.‌ا٘ااذ‌ٌااضاسؽ‌ؿااذٜ
(‌1‌‌ٚ2َٚ‌اخاذ‌)ٞاي‌ٔٛسد‌ٔغاِعٝ‌دس‌دٚ‌خاذَٚ‌‌‌تاوؼٖٛ

ٝ‌.‌دس‌صيش‌آٔذٜ‌اػت ٞااي‌ؿااخق‌‌‌‌تش‌اػاع‌حضٛس‌ٌٛ٘ا
،‌Coniopteris hymenophylloides‌،Klukia exilis٘ظيش‌

Nilssonia sarakhs‌‌‌ٚElatides thomasii‌‌ٗػاااا
تشاي‌اياٗ‌ٔدٕٛعاٝ‌‌‌(‌تاطٚػيٗ‌–آاِٙيٗ‌)طٚساػيه‌ٔيا٘ي‌

ٝ‌‌‌‌.‌ٌشدد‌٘ـاٖ‌ٔي‌خاعش ٞااي‌‌‌لاصْ‌تٝ‌رواش‌اػات‌واٝ‌ٌٛ٘ا
Equisetites beanii, Klukia exilis, Coniopteris 

hymenophylloides, ‌‌ٚElatidites thomasiiؿااخق‌‌‌
؛‌1127،‌ف‌Barnard‌،1965)ذ‌طٚساػاايه‌ٔيااا٘ي‌ٞؼااتٙ
Barnard & Miller‌،1976؛‌74،‌ف‌Schweitzer‌‌ٚ

-Vaez-Javadi & Mirzaei؛‌104،‌ف‌1997ٕٞىااساٖ،‌‌

Ataabadi‌ ‌ف‌2006، ،93‌ ‌Vaez-Javadi؛ ‌ف‌2011، ،
ٞايي‌تا‌ٌؼتشؽ‌تّٙذ‌ٔذت‌٘ياض‌دس‌‌‌دس‌ٞش‌حاَ،‌ٌٛ٘ٝ(.‌99

 ؿٛد‌ٔياٖ‌ايٗ‌ٔدٕٛعٝ‌ٔـاٞذٜ‌ٔي

 ‌

‌
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مخروط ماده  -Nilssonia sarakhs ،7- Dictyophyllum sp. cf. D. nervulosum ،7- Lobifolia iranica ،7 -1 -7شکل 

Elatides thomasii ،7- Nilssonia sp. ،8- Nilssonia sp. cf. N. orientalis  .های مقیاس برابر یک سانتیمتر است میله. 
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 *ای مورد مطالعه در سرتاسر ایرانه شناسی و جغرافیایی گونه انتشار چینه -1جذول 

‌ػٗ‌(٘ٛيؼٙذٌاٖ)‌ ٘ٛيؼٙذٜ‌ٔىاٖ‌خغشافيايي‌ٞا‌اػأي‌ٌٛ٘ٝ

Equisetites beanii‌ٖاتتذاي‌طٚساػيه‌آغاصيٗ 8‌،15 صيشاب،‌سٚدتاسن،‌حٛضٝ‌وشٔا 

Coniopteris 

hymenophylloides‌

صيشاب،‌واسٔضد،‌سٚدتاسن،‌ايٛا،‌

خاْ،‌ٌّٕىاٖ،‌فشيضي،‌دؿت‌

 خان

 طٚساػيه‌ٔيا٘ي 4‌،5‌،11‌،13‌،14

Lobifolia iranica ٔيا٘ي‌-طٚساػيه‌آغاصي 4‌،12‌،14 صياساٖ،‌ٔعذٖ‌ٞـٛ٘ي 

Dictyophyllum nervulosum ٔيا٘ي‌-طٚساػيه‌آغاصي 4‌،5‌،13 صيشاب،‌ايٛا 

Dictyophyllum nilssonii ‌ٜصيشاب،‌آتيه،‌اػَه،‌دس

 چاِٛع،‌سٚدتاسن،‌ايٛا

 ٔيا٘ي‌-غاصيطٚساػيه‌آ 4‌،5‌،11‌،13‌،15

Phlebopteris muensteri اػَه،‌ولاسيض،‌لـلاق،‌داستيذ‌

 خٖٛ

 اتتذاي‌طٚساػيه‌ٔيا٘ي‌-ستيٗ 4‌،11‌،14

Klukia exilis  ‌ٝتٕأي‌ٔٙاعك‌اِثشص‌ٚ‌حٛض

 وشٔاٖ

 اتتذاي‌طٚساػيه‌ٔيا٘ي 4‌،6‌،11‌،14‌،15

Cladophlebis denticulata ‌،ْصيشاب،‌ػٍٙشٚد،‌عضسٜ،‌خا

 ،‌اؿِىّّيولاسدؿت،‌فشيضي

 طٚساػيه‌ٔيا٘ي‌-٘ٛسيٗ 1‌،3‌،5‌،8

Sagenopteris nilssoniana ‌ٖػٍٙشٚد،‌ؿٕـه،‌فشيضي،‌ٔعذ

 ٞـٛ٘ي

 ٔيا٘ي‌-طٚساػيه‌آغاصي 4‌،9‌،14

Nilssonia orientalis ٖٔيا٘ي‌-طٚساػيه‌آغاصي‌‌2‌،4‌،10آتيه،‌عضسٜ،‌حٛضٝ‌وشٔا‌

Nilssonia sarakhs ػيه‌ٔيا٘يطٚسا 2‌،15 خاتْٛ‌تاسٌاٜ،‌سٚدتاسن 

Nilssonia undulata ‌،ػٍٙشٚد،‌آتيه،‌٘اج،‌صيشاب

 عضسٜ،‌خاْ،‌داستيذخٖٛ،‌پاتذا٘ا

 اتتذاي‌طٚساػيه‌ٔيا٘ي-ستيٗ 1‌،10‌،14

Elatides thomasii ‌ٖعضسٜ،‌صيشاب،‌لضٚيٗ،‌ٔعذ

 ٞـٛ٘ي

 طٚساػيه‌ٔيا٘ي 7‌،14

‌تٛضيح*‌ :1-‌Alavi & Barale (1970)‌ ،2-‌Barnard & Miller (1967)‌ ،3-‌Corsin & Stampfli (1977)‌ ،4-‌Fakhr (1977)‌ ،5-‌Kilpper 

(1964)‌،6-‌Sadovnikov (1976)‌،7-‌Schweitzer & Kirchner (1996)‌،8-‌Schweitzer et al. (1997)‌،9-‌Schweitzer & Kirchner (1998)‌،

10-‌Schweitzer & Kirchner (2000)‌ ،11-‌Schweitzer et al. (2003)‌ ،12-‌Schweitzer et al. (2009a)‌ ،13-‌Vaez-Javadi (2008)‌ ،14-‌

Vaez-Javadi & Mirzaei-Ataabadi (2006)‌،15-‌Vaez-Javadi (2011)‌،16-‌Vassiliev (1984).‌

‌

‌

‌

‌

‌
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 .های مورد مطالعه در سرتاسر جهان شناسی و جغرافیایی گونه انتشار چینه -7جذول 

Species locality(ies) author(s) age 

Equisetites beanii Yorkshire, Sweden, Ferghana, 

Isium (Russia), Afghanistan, 

Beijing (China),  

Bunbury (1851), Thomas (1911), Harris (1961), Zigno 

(1856), Seward (1898), Halle (1908), Brick (1937), 

Jacob & Shukla (1955), Duan (1987), Shuying (1987), 

van Konijnenburg-van Cittert (2008),  

?Early-

Middle 

Jurassic 

Coniopteris 

hymenophylloides 

Yorkshire, China, Mongolia, 

Russia, Korea, Japan, New Zealand, 

Ferghana, Afghanistan, 

Tkvarchelian (Transcaucasia), New 

South Wales, Montana (U.S.A.) 

Brongniart (1829), Phillips (1875), Seward (1900), 

Yokoyama (1906), Thomas (1912), Arber (1917), Sze 

(1933, 1949, 1952), Edwards (1934), Brick (1937, 

1953), Prynada (1938), Ôishi (1940), Sitholey (1940), 

Jacob & Shukla (1955), Lee (1955), Stanislavski 

(1957), Harris (1961), Delle (1967), Wu et al. (1980), 

White (1981), Lapasha & Miller (1985) 

Middle 

Jurassic-

Early 

Cretaceous 

Dictyophyllum 

nilssonii 

Greenland, Scania, Bornholm, 

France, Switzerland, Hungary, 

Romania, Viêtnam, Franconia 

(Germany), Central Asia, (Kok-

Jangak, Tuarkyr, Issy-Kul), Japan 

Brongniart (1836), Göppert (1846), Harris (1931), 

Ôishi (1932), Baranova et al. (1963), Genkina (1966), 

Weber (1968), Vozenin-Serra (1999), Schweitzer & 

Schweitzer (2009b) 

Late 

Rhaetian-late 

Early 

Jurassic 

Phlebopteris 

muensteri 

Franconia, Greenland, Scania, 

Bornholm, Poland, Austria, 

Hungary, Pamir, Romania 

Schenk (1867), Hirmer et al. (1936), Harris (1936), 

Givulescu et al. (1990), Van Konijnenburg-van Cittert 

(1993) 

Late 

Triassic- 

Lower 

Cretaceous 

Klukia exilis Afghanistan, S. Russia, Japan, 

Poland, Kamenka (Russia), 

Yorkshire 

Phillips (1829), Raciborski (1890, 1894), Seward 

(1900, 1912), Thomas (1911), Prynada (1938), Endo 

(1952), Stanislavski (1957), Harris (1946, 1961), 

?Early-

Middle 

Jurassic 

Cladophlebis 

denticulata 

Yorkshire, Kamenka (Russia), 

Bornholm, N. America, Poland, 

Caucasia, Tuekestan, Afghanistan, 

Graham Lnad, Germany, New 

Zealand, Korea, Japan, S. Russia, 

Hupeh (China), Peski (Moscow) 

Harris (1961), Brongniart (1828), Phillips (1875), 

Seward (1900, 1907, 1912), Thomas (1911), Halle 

(1913, 1921), Fontaine (1889), Makarewiczowna 

(1928), Raciborski (1894), Ward (1905), Gothan 

(1914), Arber (1917), Kawasaki (1925), Yabe & Ôishi 

(1928), Stanislavki (1957), Sze (1949), Gordenko 

(2008) 

Jurassic-

Cretacous 

Sagenopteris 

nilssoniana 

Oregon (USA), Yorkshire  Brongniart (1824), Ward (1900), Harris (1932), Fakhr 

(1977), Schweitzer & Kirchner (1998), Vaez-Javadi & 

Mirzaei-ataabadi (2006) 

Early-Middle 

Jurassic 

Nilssonia 

macrophylla 

Darra-i-Suf (Afghanistan) Jacob & Shukla (1955) Middle 

Jurassic 

Nilssonia 

orientalis 

Dou-Ab (Afghanistan), Karkar, 

Dahna-i-Tor 

Seward (1912), Boureau et al. (1950), Benda (1964), 

Jacob & Shukla (1955) 

Early-Middle 

Jurassic 

Nilssonia undulata Greeland, China Harris (1932), Zhou (1995) Early 

Jurassic 

Elatides thomasii Yorkshire Harris (1979) Middle 

Jurassic 

 



 
 

 ;9 اد،‌غشب‌عثغ‌ٚ‌تفؼيش‌آب‌ٚ‌ٞٛاي‌ديشيٙٝ‌آٖٞاي‌ٌياٞي‌ٔٙغمٝ‌خعفشآت‌ٔعشفي‌ٔاوشٚفؼيُ

 

های ماکروفسیل گیاهی منطقه  فراوانی نسبی تاکسون
 جعفرآباد

ٌٝ٘ٛ‌ ‌٘ؼثي ‌فشاٚا٘ي ‌اػاع ‌ٔاوشٚفؼيُ‌‌تش ‌ٔختّف ٞاي
تٛاٖ‌چٙيٗ‌٘تيدٝ‌ٌشفت‌وٝ‌‌ٔي(‌3خذَٚ‌ٚ‌ؿىُ‌)ٌياٞي‌

‌ٔاساػياَ ‌تشتية ‌فيّيىاَ‌تٝ ٚ‌ ‌‌ٞا ،‌(ٞا‌فيّيىٛفيت)ٞا
‌فشآَ‌ػيىاداَ ‌وٛ٘ي ‌وي‌ٞا، ٚ‌ ‌‌تٛ٘ياَ‌ٞا ‌تا ،‌%30/45ٞا

20/28%‌ ‌تٝ‌خٛد‌51/20‌%‌ٚ42/3‌%، تيـتشيٗ‌فشاٚا٘ي‌سا
‌دٞٙذ‌اختلاف‌ٔي ‌آب‌ٚ‌ٞٛاي‌ٔشعٛب‌. تٝ‌ايٗ‌تشتية،

‌خلاَ‌ ‌دس ‌ٔٙغمٝ ‌ايٗ ‌تشاي ‌ٔعتذَ ‌تا ‌ٌشٔؼيشي ٘يٕٝ

‌ٔي ‌خاعش٘ـاٖ ‌ٔيا٘ي ‌ٌشدد‌طٚساػيه .‌ ‌اػاع -Vaezتش

Javadi‌(2011ف‌‌ ،97‌ ‌وٛ٘ي‌فيّيىٛفيت( ٞا،‌‌فشآَ‌ٞا،
‌ٚ‌اوٛئي‌ػتاَ‌تٙتيتاَ ‌‌ٞا ‌تا ‌%90/25ٞا ،22/22%‌ ،05/16‌%
‌ ٚ05/16‌ ‌ػاص٘ذ‌% ‌سػٛتات ‌دس ‌سا ‌فشاٚا٘ي تيـتشيٗ

‌ؿٕـه‌تالايي)دا٘ؼيشيت‌ ‌ٌشٜٚ ‌ػاص٘ذ ‌تشيٗ ‌ٔٙغمٝ‌( دس
‌ٔي ‌داسا ‌ػٕٙاٖ ‌ؿٕاَ ‌تاؿٙذ‌سٚدتاسن، ‌٘يض‌. ‌تشوية ايٗ

ٔؼيشي‌تشاي‌ؿٕاَ‌ٔؤيذ‌آب‌ٚ‌ٞٛايي‌ٔشعٛب‌ٚ‌٘يٕٝ‌ٌش
‌فمذاٖ‌تٙتيتاَ ‌لاتُ‌‌ػٕٙاٖ‌اػت‌أا ‌دس‌ٔٙغمٝ‌خعفشآتاد ٞا

‌.تاؿذ‌تٛخٝ‌ٔي
‌

 .فراوانی نسبی ماکروفسیل های گیاهی منطقه جعفرآباد -7جذول 

 %فشاٚا٘ي‌٘ؼثي تعذاد‌ٕ٘ٛ٘ٝ ٌٛ٘ٝ %فشاٚا٘ي‌٘ؼثي ساػتٝ

Equisetales 56/2 Equisetites sp. cf. E. 

beanii 

3 56/2 

Marattiales & 

Filicales 

30/45 Marattiopsis sp. 2 71/1 

Coniopteris 

hymenophylloides 

21 95/17 

Dictyophyllum sp. cf. 

D. nervulosum 

2 71/1 

Dictyophyllum sp. cf. 

D. nilssonii 

7 98/5 

Lobifolia iranica 2 71/1 

 Phlebopteris muensteri 4 42/3 

 Klukia exilis 1 85/0 

 Cladophlebis 

denticulata 

11 40/9 

 Cladophlebis sp. 3 56/2 

Caytoniales 42/3 Sagenopteris 

nilssoniana 

4 42/3 

Cycadales 20/28 Nilssonia  sp. cf.  N. 

orientalis 

2 71/1 

  Nilssonia sarakhs 7 98/5 

  Nilssonia sp. cf. N. 

undulata 

19 25/16 

  Nilssonia sp. 5 27/4 

Coniferales 51/20 Elatides thomasii 24 51/20 
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 .های مختلف ماکروفسیل گیاهی در منطقه جعفرآباد، غرب طبس فراوانی نسبی تاکسون -7شکل 

‌
 گیری نتیجه

‌عثغ‌ ‌ؿٟش ‌غشب ‌خعفشآتاد، ‌ٔٙغمٝ ‌دس ‌ٞدذن ػاص٘ذ
ٞاي‌غٙي‌‌دستشداس٘ذٜ‌لايٝ‌ايٗ‌ػاص٘ذ.‌ٌؼتشؽ‌خٛتي‌داسد

‌ٔاوشٚفؼيُ ‌ٔي‌اص ‌ٌياٞي ‌تاؿذ‌ٞاي .‌ 16‌‌ٌٝ٘ٛتعذاد
ٞاي‌اوٛئي‌‌خٙغ‌ٔتعّك‌تٝ‌ساػت11‌ٝٔاوشٚفؼيُ‌ٌياٞي‌اص‌

ٞا‌ٚ‌‌ٞا،‌ػيىاداَ‌تٛ٘ياَ‌ٞا،‌وي‌ٞا،‌فيّيىاَ‌ٞا،‌ٔاساػياَ‌ػتاَ
‌فشآَ ‌ٌشديذ٘ذ‌وٛ٘ي ‌ؿٙاػايي ‌ٞا ‌حضٛس‌. ‌اػاع تش

،‌Equisetites sp. cf. E. beaniiٞاي‌ؿاخق‌٘ظيش‌‌ٌٛ٘ٝ
Coniopteris hymenophylloides‌ ،Klukia exilis‌‌،

Nilssonia sarakhs‌‌ ٚElatides thomasii‌‌ٗػ
‌تاطٚػيٗ‌–آاِٙيٗ‌)طٚساػيه‌ٔيا٘ي‌ تشاي‌ايٗ‌ٔدٕٛعٝ‌(

‌ٔي‌خاعش ‌ٌشدد‌٘ـاٖ .ٌٝ٘ٛ‌ ‌٘ؼثي ‌فشاٚا٘ي ‌ٔثٙاي ٞاي‌‌تش
‌تٝ‌تشتية‌فيّيىٛفيت ‌ػيىاداَ‌ؿٙاػايي‌ؿذٜ ‌وٛ٘‌ٞا، ي‌ٞا،

‌وي‌فشآَ ٚ‌ ‌‌تٛ٘ياَ‌ٞا ‌تا ‌%30/45ٞا ،20/28%‌ ،51/20‌ %‌ٚ
42/3‌ ‌اختلاف‌ٔي% ‌خٛد ‌تٝ ‌سا ‌فشاٚا٘ي .‌دٞٙذ‌تيـتشيٗ

تٝ‌ايٗ‌تشتية،‌آب‌ٚ‌ٞٛاي‌ٔشعٛب‌ٚ‌٘يٕٝ‌ٌشٔؼيشي‌تا‌
‌ٔي ‌پيـٟٙاد ‌ٔٙغمٝ ‌ايٗ ‌تشاي ‌ٌشدد‌ٔعتذَ ‌روش‌. ‌تٝ لاصْ

‌تشي‌اػت‌فشاٚا٘ي‌وٛ٘ي‌فشآَ ‌ٞاي‌وٛچه‌ا٘ذاصٜ‌ٞاي‌تا
(microphyllous conifers)‌ ‌واٞؾ‌‌ ٚ‌ ‌عشف ‌يه اص
ٞا‌اص‌عشف‌ديٍش‌دس‌ايٗ‌ٔٙغمٝ‌‌فشاٚا٘ي‌٘ؼثي‌اوٛئي‌ػتاَ
‌ؿشايظ‌صٞىؾ‌ ‌اص‌‌(drainage)تياٍ٘ش ‌تخـي حذالُ‌دس

‌ٔي ‌تاؿذ‌ايٗ‌ٔٙغمٝ ‌ؿاياٖ‌روش‌اػت‌وٝ‌. اص‌عشف‌ديٍش،
‌اِثشص، ‌تا ‌تؼياسي ‌ٔـاتٟت ‌ٔٙغمٝ ‌ايٗ ‌فؼيّي ‌ٔدٕٛعٝ

‌ٔضيٙ ‌لثيُ ‌اص ‌ٔٙاعمي ٚ‌ ‌داسا‌وشٔاٖ ‌عثغ ‌غشب ‌دس ٛ

‌.تاؿذ‌ٔي
References 

Alavi, M. & G., Barale, 1970, Étude prèliminaire de 

la flore de la formation de Shemshak dans la 

region de Djam: Bull. Soc. Linn. Lyon, v. 39 

(8) , p. 241-252. 

Asama, K., 1968, The evolution of Nilssonia 

orientalis: Mem. Nat. Sci. Mus., Tokyo, v. 1, 

p.33-36. 

Baranova, Z.E., A.T. Burakova, & N.B., Bekasova, 

1963, Stratigraphy, lithology and flora of the 

Jurassic deposits of Tuarkuira: Trud. Vsegei, 

Moscow (n. s.), v. 88, p. 1-232. (In Russian) 

Barnard, P.D.W. & J.C., Miller, 1976, Flora of the 

Shemshak Formation (Elburz, Iran), Part 3: 

Middle Jurassic (Dogger) plants from 

Khatumbargah, Vasekgah and Imam Manak: 

Palaeontographica B, v. 155, p. 31-117. 

Benda, L., 1964, Die Jura-Flora aus der Saighan-

Serie Nord-Afghanistans: Beih. Geol. Jb., v. 

70, p. 99-152. 

Boureau, E., R.Furon, & L.F. Roset, 1950, 

Contribution à l’étude des flores jurassiques 

d’Asie. 1. Le plateau Iranien: Mém. Mus. 

Nat. d’Hist. Nat., n.s., v. 2, p. 207-242. 

Brick, M.I., 1937, La flore Mésozoique du Ferghana 

Méridional, II. Fougères (fin) Equisétinées: 

Trans. Geol. Trust Centr. Aisa, Tashkent, v. 

3, p. 1-75. (In Russian with French summary)  

Brick, M.I., 1953, Mesozoic Flora of the East-

Ferghana Coal Basin: Ferns. Trud. VSEGEI, 



 
 

 1: اد،‌غشب‌عثغ‌ٚ‌تفؼيش‌آب‌ٚ‌ٞٛاي‌ديشيٙٝ‌آٖٞاي‌ٌياٞي‌ٔٙغمٝ‌خعفشآت‌ٔعشفي‌ٔاوشٚفؼيُ

 

Gosgeolisdat, 1-112. (In Russian) 

Brongniart, A., 1828-1838, Histoire des végétaux 

fossiles, ou recherches botaniques et 

géologiques sur les végétaux renfermés dans 

les diverses couches du globe. 1- (1828-

1837): XII + 488 p. 2- (1837-1838): 72 p. 

Paris. 

Bunbury, C.J.F., 1851, On some fossil plants from 

the Jurassic strata of  the Yorkshire Coast: 

Quarterly  Journal of Geological Society of  

London, v. 7, p. 179-194. 

Corsin, P. & G. Stampfli, 1977, La formation de 

Shemshak dans l’Elburz oriental (Iran) flore – 

stratigraphie – paléogéographie: Geobios v. 

10, p. 509-571.  

Doludenko, M.P. & Orlovskaja, E.R., 1976, Jurassic 

Flora of the Karatau. Akad. Nauk. SSSR, 

Transact., v. 284, p. 262 pp. 

Duan, S., 1987, The Jurassic flora of Zhaitang, 

Western Hills of  Beying: Dep. Geol., Univ. 

Stockholm & Dep. Palaeobot., Swedish Mus. 

Nat. Hist., 95 p. 

Fakhr, M.S., 1977, Contribution a l'étude de la flore 

Rhéto – Liasique de la formation de 

Shemshak de l'Elbourz (Iran). Mémoire de  

Section de  Science,  v. 5, 178 p., pl. I-LI. 

Paris.   

Genkina, R.S., 1963, Fossil flora from the coal 

deposits of the Middle Jurassic of the east of 

Oural Basin near the Brown Orsk: Inst. Geol. 

Razrab. Gor. Iskop. Akad. Nauk. SSSR. (In 

Russian). 

Genkina, R.S., 1966, Fossil flora and stratigraphy of 

the Lower Mesozoic deposits of the Issyk-

Kul Basin (Northern Kirgizia): Akad. Nauk. 

SSSR isd., 1-148. (In Russian) 

Givulescu, R. & Z., Czier, 1990, Neue 

Untersuchungen über die Floren des unteren 

Lias Rumäniens. Documenta naturae, v. 59, 

p. 8-19. 

Goeppert, H.R., 1841-1846, Les genres des plantes 

fossiles comparés avec ceux du monde 

moderne expliqués par des figures: Henry and 

Cohen, Bonn. 120 p., 46 pls. 

Harris, T.M., 1931, The fossil flora of Scoresby 

Sound East Greenland, Part 1: Cryptogams 

(exclusive of Lycopodiales): Meddel. om 

Grönl., v. 85 (2), p. 1-104.  

Harris, T.M., 1932, The fossil flora of Scoresby 

Sound East Greenland, Part 2: Description of 

seed plants incertae sedis together with a 

discussion of certain Cycadophyte cuticle: 

Meddel. om Grönl., v. 85 (3), p. 1-112.  

Harris, T.M., 1937, The fossil flora of Scoresby 

Sound East Greenland, Part 5: Stratigraphic 

relations of the plant beds: Meddel. om 

Grönl., v. 112 (2), p. 1-112. 

Harris, T.M., 1961, The Yorkshire Jurassic Flora, I. 

Thallophyta-Pteridophyta: Brit. Mus. (Nat. 

Hist.), 212 p. London. 

Harris, T.M., 1964, The Yorkshire Jurassic Flora, II. 

Caytoniales, Cycadales and Pteridosperms: 

Brit. Mus. (Nat. Hist.), 191 p. London. 

Harris, T.M., 1979, The Yorkshire Jurassic Flora, V. 

Coniferales: Brit. Mus. (Nat. Hist.), 166 p. 

London. 

Heer, O., 1878, Beiträge zur fossilen Flora Sibiriens 

und des Amurlandes. Mém. Acad. Imp. Sci. 

St. Pétersbourg, 7. Sér., v. 25, 58 p. 15 pls. 

Hirmer, M. & L., Hoerhammer, 1936, Morphologie, 

Systematik und geographische Verbreitung 

der fossilen und rezenten Matoniaceen: 

Palaeontographica B, v. 81, p. 1-70. 

Jacob, K. & B.N. Shukla, 1955, Jurassic plants from 

the Saighan Series of northern Afghanistan 

and their palaeoclimatological 

palaeogeographical significance: Mem. Geol. 

Surv. Ind., Palaeont. Indica, n. s., v. 33 (2), p. 

1-64. 

Kawasaki, S., 1939, Second addition to the older 

Mesozoic plants in Korea: Bull. Geol. Surv. 

Korea, v. 4, p. 1-69. 

Kilpper, K., 1964, Über eine Rät/Lias-Flora aus dem 

nördlichen Abfall des Alburs-Gebirges in 

Nord-Iran. Teil 1: Bryophyta und 

Pteridophyta: Palaeontographica B, v. 114, p. 

1-78. 



 

 

 1931تابستان ،دوم، شماره 51، شماره پياپينهمشناسي، سال بيست و  نگاري و رسوب هاي چينه پژوهش 7:

 

Kryshtofovich, A. & V., Prynada, 1932, 

Contribution to the Mesozoic Flora of the 

Ussuriland: Bull. Un. Geol. Prosp. Serv. 

USSR, v. 22, p.363-374. 

Makarewiczowna, A., 1928, Flora dolno-liasowa 

okolic Ostrowca. Étude sur la flore fossile du 

Lias inférieur des environs d’Ostrowiec, 

Pologne: Trav. Soc. Sci. Lett. Wilno, v. 4, p. 

97-145. (In Polish with French summary) 

Nathorst, A.G., 1876, Bidrig till Sveriges fossila 

Flora: Kung. Svenska Veter.-Acad. Handl., v. 

14 (3), p. 1-82. 

Ôishi, S., 1932, The Rhaetic plants from the Nariwa 

District, Province Bitchu (Okayama 

Prefecture), Japan: J. Fac. Sci. Hokkaido 

Univ., v. 1 (4), p. 257-379. 

Ôishi, S., 1940, The Mesozoic flora of Japan: Kungl. 

Svenska Veter. Akad. Handl., v. 5, p. 1-480. 

Phillips, J., 1829, Illustrations of the geology of 

Yorkshire, or a description of the strata and 

organic remains of the Yorkshire Coast: 

Thomas Wilson & Sons, York, xvi + 192 p.  

Phillips, J., 1875, Illustrations of the geology of 

Yorkshire, or a description of the strata and 

organic remains. Part I. The Yorkshire Coast. 

3rd. Edit. Edited by Etheridge. Xii+ 354 p., 

28 pls. London. 

Poliansky, B. & D.S. Safranov, & T.A. Sikxtel, 

1975, Obertriassische und jurassische 

Ablagerungen des Südost-Iran (Kermaner 

Region): Bull. MOIP, Geol. Ser., v. 50 (6), p. 

5-15. (In Russian) 

Prynada, B., 1931, Contribution towards the 

knowledge of the Mesozoic flora of Central 

Asia: Trans. Geol. Prosp. Serv. USSA, v. 122, 

p. 1-59. (In Russian with English summary) 

Raciborski, M., 1890, Über die Osmundaceen und 

Schizeaceen der Juraformation: Bot. Jb., v. 

13, p. 1-9. 

Sadovnikov, G., 1976, The Mesozoic flora of 

Alborz and central Iran and its stratigraphic 

importance: National Iran Steel Company of 

Iran, Tehran, p. 1-118, 13 pl. 

Sadovnikov, G.N., 1980, Die mesozoische Flora der 

Kohleformation des Alborz. Proc. USSR 

Acad. Sci., Geol. Ser., v. 9, p. 82-96. (In 

Russian) 

Sadovnikov, G.N., 1983, Die Flora der 

Kohleformation des Elburs. III. Gheshlagh-

Flora: Atlas. Akad. Nauk. S.S.S.R., Geol. 

Inst. N 839-84 Dep.: 83 p. (In Russian) 

Samylina, V.A., 1963, The Mesozoic flora of the 

Lower Course of the Aldan River: 

Paleobotanika, v. 4, p. 59-139. (In Russian 

with English abstract) 

Schenk, A., 1867, Die Fossile Plantzen aus der 

Alburs-Kette: Bibliotheca Botanica, v. 6, p. 1-

12, 9 pls. 

Schweitzer, H.-J., 1978, Die rhäto-jurassischen 

Floren des Iran und Afghanistans: 5. Todites 

princeps, Thaumatopteris brauniana und 

Phlebopteris polypodioides: 

Palaeontographica B, v. 168 (1-3), p. 17-60. 

Schweitzer, H.-J. & M. Kirchner, 1996, Die rhäto-

jurassischen Floren des Iran und 

Afghanistans. 9. Coniferophyta:  

Palaeontographica B, v. 238 (4-6), p. 77-139.   

Schweitzer, H.-J., J.H.A. Van Konijnenburg- van 

Cittert, & J., Van Der Burg, 1997, The 

Rhaeto-Jurassic flora of Iran and Afghanistan. 

10. Bryophyta, Lycophyta, Sphenophyta, 

Pterophyta-Eusporangiate and 

Protoleptosporangiate: Palaeontographica B, 

v. 243, p. 103-192. 

Schweitzer, H.-J., M. Kirchner, & J.H.A., Van-

Konijnenburg-Van Cittert, 2000, The Rhaeto-

Jurassic flora of Iran and Afghanistan. 

12.Cycadophyta II. Nilssoniales: 

Palaeontographica B, v. 279 (1-6), p. 1-108, 

50 pls. 

Schweitzer, H.-J., U. Schweitzer,  M. Kirchner, 

J.H.A. Van-Konijnenburg-Van Cittert, J. Van 

Der Burgh, & R. A. Ashraf, 2009a. The 

Rhaeto-Jurassic flora of Iran and Afghanistan. 

14. Pterophyta- Leptosporangiatae. 

Palaeontographica B, v. 279 (1-6), p. 1-108, 

50 pls. 

Schweitzer, H.-J. & U. Schweitzer, 2009b, Über 

Dictyophyllum nilssonii und D. muensteri aus 

dem Lias Frankens: Palaeontographica B, v. 

279 (1-6), p. 109-122. 

Seward, A.C., 1894, The Wealden Flora, Part I.- 



 
 

 7: اد،‌غشب‌عثغ‌ٚ‌تفؼيش‌آب‌ٚ‌ٞٛاي‌ديشيٙٝ‌آٖٞاي‌ٌياٞي‌ٔٙغمٝ‌خعفشآت‌ٔعشفي‌ٔاوشٚفؼيُ

 

Thallophyta- Pteridophyta. Catalogue of the 

Mesozoic plants in the Department of 

Geology: British Museum. 179 p. London.  

Seward, A.C., 1900, The Yorkshire Coast, in: The 

Jurassic flora. I. 341 p. London. 

Seward, A.C., 1912, Mesozoic plants from 

Afghanistan and Afghan-Turkistan: Mem. 

Geol. Surv. India, Palaeont. Indica, n.s., v. 4 

(4), p. 1-57. 

Stanislavski, F.A., 1957, Jurassic Flora of the Don 

Basin and Dnieper-Donetz region: Akad. Sci. 

Ukraine SSR., Kiev., p. 1-128. 

Stanislavski, F.A., 1971, Fossil Flora and 

stratigraphy of the Upper Triassic deposits of 

the Donetz-basin: Naukova Dumka, 139 pp. 

(In Russian) 

Sternberg, K.G., 1820-38, Versuch einer 

geognostisch-botanischen Darstellung der 

Flora der Vorwelt: Leipzig, Prag & 

Regensburg, Part 1 (1820) 24 pp., pls. 1-13; 

Pt. 2 (1821) 33 pp., pls. 14-26; Pt. 3 (1823) 39 

p., pls. 27-39; Pt. 4 (1825) 42 p., pls. 40-49, 

A-E; Pts. 5, 6 (1833) 80 p., pls. 1-26; Pts. 7 

(1838) 220 p., pls. 27-68, A, B; Pt. 8 (1838) 

71 p.; Testamen, viii pp. 

Sze, H.C., 1936, Older Mesozoic Plants from North 

Shensi: Palaeontologia Sinica, v. 4 (2), p. 49 

pp. 

Thomas, H.H., 1911, The Jurassic flora of Kamenka 

in the Distrcit of Isium: Mém. Com. Géol. 

St.-Pétersb. n.s., v. 71, p. 1-95. 

Vaez-Javadi, F., 2008, Plant macrofossils of Iran: 

Department of Environment Press, Tehran, 

236 p. (In Persian) 

Vaez-Javadi, F., 2011,  Middle Jurassic flora from 

the Dansirit Formation of the Shemshak 

Group, Alborz, north Iran: Alcheringa, v. 35 

(1), p. 77-102. 

Vaez-Javadi, F. & A. Pour-Latifi, 2002, Geology 

and age of the Mashad phyllites in Dizbad 

area in the Binalud Mountains: Geosciences, 

v. 43/44, p. 80-86. (In Persian) 

Vaez-Javadi, F. & M., Mirzaei-Ataabadi, 2006, 

Jurassic plant macrofossils from the Hojedk 

Formation, Kerman area, east-central Iran. 

Alcheringa, v. 30, p. 63-96. 

Vakhrameev, V.A. & M.P. Doludenko, 1961, Upper 

Jurassic and Lower Cretaceous floras of the 

Burenska Basin. Tr. Inst. Geol. Acad. Nauk. 

SSSR, 54: 1-136. (In Russian) 

Van Konijnenbug-Van Cittert, J.H.A., 1993, A 

review of the Matoniaceae based on in situ 

spores: Rev. Paleob. Palyn., v. 78, p. 235-267. 

Vassiliev, Y., 1984, Mesozoic plant fossils from 

coal areas in Iran. V. II. 97 pp.  (translated 

into persian by Mehdian, M.H.): Atlas of  the  

Ministry of  Mine and  Metal 2 (2), 47 pls. 

Tehran. 

Ward, L.F., 1900, Status of the Mesozoic floras of 

the United States. First paper: The older 

Mesozoic: Rep. Unit. Stat. Geolog. Surv., v. 

20 (2), p. 211-430. 

Weber, R., 1968, Die fossile Flora der Rhät-Lias 

Übergangsschichten von Bayreuth 

(Oberfranken) unter besonderer 

Berüksichtigung der Coenologie: Erlanger 

Geol. Abh., v. 72, p. 1-73. 

Yabe, H., 1905, Mesozoic plants from Korea: Jour. 

Coll. Sci. Imp. Univ. Japan, v. 20 (8), p. 1-59. 

Yokoyama, M., 1890, Jurassic plants from Kaga, 

Hida and Echizen: Jour. Coll. Sci. Imp. Univ. 

Japan, v. 3 (1), p. 1-66. 

Zhou in Li, X.X. (Ed.), 1995, Fossil Floras of China 

through the Geological Ages. 695 p., 

Guangzhou. 



 

 

 1931تابستان ،دوم، شماره 51، شماره پياپينهمشناسي، سال بيست و  نگاري و رسوب هاي چينه پژوهش 7:

 

 

Plate I- Fig. 1- Cladophlebis denticulata, FJJT-13; Figs. 2, 4b, 5a- Coniopteris hymenophylloides, FJJT-

3, FJJT-4, FJJT-5; Fig. 3- Dictyophyllum sp. cf. D. nilssonii, FJJT-8; Fig. 4a- Phlebopteris muensteri, 

FJJT-9; Fig. 5b- Cladophlebis sp., FJJT-14. Scale bars = 1 cm. 
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‌ 

Plate II- Fig. 1a- Nilssonia sp., FJJT-22; Fig. 1b- Lobifolia iranica, FJJT-6; Fig. 2a- Sagenopteris 

nilssoniana, FJJT-15, FJJT-16; Fig. 2b- Nilssonia sp. cf. N. orientalis, FJJT-18; Fig. 3a- Equisetites sp. 

cf. E. beanii, FJJT- 1; Fig. 3b- Phlebopteris muensteri, FJJT-12; Fig. 3c- Nilssonia sp. cf. N. undulata, 

FJJT-21; Fig. 4- male cone of Elatides thomasii, FJJT-22; Fig. 5- Elatides thomasii, FJJT-23, FJJT-24. 

Scale bars = 1 cm. 
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Plate III- Figs. 1, 2- Phleboperis muensteri, FJJT-10, FJJT-11; Fig. 3- Dictyophyllum sp. cf. D. 

nervulosum, FJJT-7; Fig. 4- Marattiopsis sp., FJJT- 2; Fig. 5- Nilssonia sarakhs, FJJT-19; Fig. 6- 

Sagenopteris nilssoniana, FJJT-17. Scale bars = 1 cm. 


