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1. Beckett

2. Assereto

3. Relative abundance
4. Ziegler
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Equisetites sp. cf. E. columnaris, Coniopteris hymenophylloides, Ferizianopteris
undulata, Lobifolia iranica, Lobifolia rotundifolia, Dictyophyllum nilssonii, Klukia
exilis, Cladophlebis aktashensis, Cladophlebis denticulata, Cladophlebis sp. A,
Cladophlebis sp. B, Nilssonia bozorga, Nilssonia macrophylla, Nilssonia tazarensis,
Podozamites distans.
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Division Equisetophyta Scott 1900 [13]

Class Equisetopsida Takhtajan & Nemejc 1963 [14]

Order Equisetales Candolle ex Berchtold and Presl 1820 [15]

Genus Equisetites Sternberg 1833 [16]

Type species: Equisetites munsteri Strenberg 1833 [16]

Equisetites sp. cf. E. columnaris (Brongniart 1828) Phillips 1875 [17], [18]

(Fig. 5: 1; Fig. 6: 1- 2)

1828 Equisetites columnare Brongniart, p. 115, pl. 3, figs. 4-6. [17]

1. Synonymy
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1875 Equisetites columnaris (Brongniart) Phillips, p. 197, lign. 4. [18]
1997 Equisetites columnaris (Brongniart); Schweitzer, van Konijnenburg- van Cittert & van Der
Burgh, pp. 135-137, pl. 15, figs. 1-7; pl. 6, figs. 1-3, text-fig. 15. [19]
2006 Equisetites cf. columnaris (Brongniart); Vaez-Javadi & Mirzaei-Ataabadi, pp. 66, 69, figs.
3A-B, 8C, 12A. [20]
2011 Equisetites columnaris (Brongniart); Vaez-Javadi, p. 79, figs. 3A, B, D, 4A, E. [21]
2012 Equisetites columnaris (Brongniart); Vaez-Javadi & Abbasi, p. 41, pl. I, figs. 1, 2, text-fig.
4:1. [22]
2016 Equisetites columnaris (Brongniart); Vaez-Javadi & Namjoo, p. 233, text-fig. 7: 2, 3. [23]
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Division Polypodiophyta Cronquist, Takhtajan & Zimmermann 1966 [24]
Class Filicopsida Pichi-Sermolli 1958 [25]
Order Filicales Engler & Prantl 1902 [26]
Family Dicksoniaceae Bower 1908 [27]
Genus Coniopteris Brongniart 1849 [17]
Type species: Coniopteris murrayana (Brongniart 1835) Brongniart 1849 [17]
Coniopteris hymenophylloides (Brongniart 1829) Seward 1900 [17], [28]
(Fig. 5: 2-3; Fig. 6: 3-4)

1. Node
2. Internode
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1829 Sphenopteris hymenophylloides Brongniart, p. 189, pl. 56, fig. 4. [17]

1900 Coniopteris hymenophylloides (Brongniart) Seward, p. 99, pl. 16, figs. 4-6; pl. 17, figs. 3,

6-8; pl. 20, figs. 1,2; pl. 21, figs. 1-4. [28]

1977 Coniopteris hymenophylloides (Brongniart); Fakhr, pp. 56-57, pl. XI, figs. 1c-d, pl. XII,

figs. 3-5, figs. 5A-D. [29]

1977 Coniopteris hymenophylloides (Brongniart); Corsin & Stampfli, pp. 525-526, pl. 10. Figs.

2-6. [30]

1984 Coniopteris hymenophylloides (Brongniart); Vassiliev, p. 10, pl. 5, figs. 1-3. [31]

2004 Coniopteris hymenophylloides (Brongniart); Vaez-Javadi & Pour-Latifi, pp. 99-100, pl. 1,

fig. 4. [32]

2008 Coniopteris hymenophylloides (Brongniart); Vaez-Javadi, pp. 64-65, pl. 9, fig. 3, text-fig.

11: 6. [33]

2009a Coniopteris hymenophylloides (Brongniart); Schweitzer, Kirchner, van Konijnenburg-

van Cittert, van Der Burgh & Ashraf, 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. [34]

2012 Coniopteris hymenophylloides (Brongniart); Vaez-Javadi & Abbasi, p. 41, pl. 1, figs. 5, pl.

I, figs. 2a, 4, text-fig. 4: 2-4. [22]

2014 Coniopteris hymenophylloides (Brongniart); Vaez-Javadi, p. 75, pl. I, figs. 1- 3, 5; Fig.

2:1,Fig. 8: 4. [7]

2016 Coniopteris hymenophylloides (Brongniart); Vaez-Javadi & Namjoo, p. 235, text-fig. 9: 3.

[23]

2018 Coniopteris hymenophylloides (Brongniart); Vaez-Javadi, p. 304, pl. 1, figs. B, D (a). [36]
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Genus Ferizianopteris Fakhr 1977 [29]
Type species: Ferizianopteris undulata Fakhr 1977 [29]

1. alternate
2. Basitonic
3. lamina
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Ferizianopteris undulata Fakhr 1977 [29]
(Fig. 5: 4; Fig. 6: 5, 8)
1977 Ferizianopteris undulata Fakhr, p. 61, pl. 10, 11, figs. 1a, b, 2, text- fig. 5H-D. [29]
2002 Ferizianopteris undulata Fakhr; Vaez-Javadi & Ghavidel-Syooki, pp. 58-59, pl. 1, fig. 2,
text-fig. 3, fig. 12. [37]
2006 Ferizianopteris undulata Fakhr; Vaez-Javadi & Mirzaei-Ataabadi, p. 71, figs. 3F-G, 7C,
9C. [20]
2014 Ferizianopteris undulata Fakhr; Vaez-Javadi, pl. VII, Figs. 1, 2, Fig. 4: 9, 10. [7]
2016 Ferizianopteris undulata Fakhr; Vaez-Javadi & Namjoo, p. 235, text-fig. 9: 2. [23]
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Genus Lobifolia Lebedev & Rasskazova 1968 [38]

Type species: Eboracia Lobifolia (Phillips 1829) Thomas 1911 [39], [40]

Lobifolia iranica Fakhr 1977 [29]

(Fig. 5: 6; Fig. 6: 7)

1977 Lobifolia iranica Fakhr, p. 61, pl. 13, figs. 1-3, fig. 4G-I.

2002 Lobifolia iranica Fakhr; Vaez-Javadi & Ghavidel-Syooki, p. 60, pl. 1, fig. 4; pl. 3, fig. 11.

[37]

2006 Lobifolia iranica Fakhr; Vaez-Javadi & Mirzaei-Ataabadi, p. 71, figs. 4B, 11B. [20]

2009 Lobifolia iranica Fakhr; Schweitzer, Kirchner, van Konijnenburg- van Cittert, van Der

Burgh & Ashraf, p. 92, text.fig. 41. [34]

2014 Lobifolia iranica Fakhr; Vaez-Javadi, p. 158, pl. 1, fig. 1b. [7]

2018 Lobifolia iranica Fakhr; Vaez-Javadi, p. 305, pl. 2, fig. E. [36]
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1. Basiscopic
2. Decurrent
3. Adherent
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Lobifolia rotundifolia Corsin & Stampfli 1977 [30]
(Fig. 5: 5; Fig. 6: 6)
1977 Lobifolia rotundifolia Corsin & Stampfli, p. 526-527, pl. 2, figs. 2, 3. [30]
2006 Lobifolia cf. rotundifolia Corsin & Stampfli; Vaez-Javadi & Mirzaei-Ataabadi, p. 73, figs.
3D-8A. [20]
2012 Lobifolia cf. rotundifolia Corsin & Stampfli; Vaez-Javadi & Abbasi, p. 43, pl. 1, fig. 3, pl.
I, fig. 1. [22]
2014 Lobifolia rotundifolia Corsin & Stampfli; Vaez-Javadi, p. 79, pl. IX, fig. 2, 3. [7]
2015 Lobifolia rotundifolia Corsin & Stampfli; Saadatnejad, p. 174, pl. 1, fig. 1, 1a. [41]
2018 Lobifolia rotundifolia Corsin & Stampfli; Vaez-Javadi, p. 304, pl. 1, fig. G. [36]
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Family Dipteridaceae Seward & Dale 1901 [42]
Genus Dictyophyllum Lindley & Hutton 1834 [43]
Type species: Dictyophyllum rugosum Lindley & Hutton 1834 [43]
Dictyophyllum nilssonii (Brongniart 1836) Goeppert 1846 [17], [44]
(Fig. 5: 12; Fig. 7: 3)
1836 Phlebopteris nilssonii Brongniart, p. 376, pl. 132, fig. 2. [17]
1846 Dictyophyllum nilssonii (Brongniart) Goeppert, p. 119. [44]
1978 Dictyophyllum nilssonii (Brongniart); Schweitzer, p. 48, text-fig. 25. [45]
2009a Dictyophyllum nilssonii (Brongniart); Schweitzer, Kirchner, van Konijnenburg- van
Cittert, van Der Burgh & Ashraf, 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. [34]

1. Acute
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2014 Dictyophyllum nilssonii (Brongniart); Vaez-Javadi, p. 82, pl. 1V, Figs. 3, 4, 5, text-figs. 3:
1,3,4.[7]
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Family Shizaeaceae Bower 1935 [47]

Genus Klukia Racioborski 1890 [48]

Type species: Klukia exilis (Phillips 1829) Racioborski 1890 [39], [48]

Klukia exilis (Phillips 1829) Racioborski 1890 [39], [48]

(Fig. 5: 7; Fig. 6: 9)

1829 Pecopteris exilis Phillips, p. 148, pl. 8, fig. 16. [39]

1890 Klukia exilis (Phillips) Racioborski, p. 6. [48]

1976 Klukia exilis (Phillips); Sadovnikov, pl. 12, figs. 5-8. [49]

1977 Klukia exilis (Phillips); Fakhr, pp. 54-55, pl. 11, figs. 1-3. [29]

1984 Klukia exilis (Phillips); Vassiliev, p. 8, pl. 4, figs. 1, 2. [31]

2014 Klukia exilis (Phillips); Vaez- Javadi, p. 84, pl. 1V, fig. 2, text-fig. 4: 8. [7]

2015 Klukia exilis (Phillips); Vaez-Javadi & Allameh, p. 29, pl. 1, figs. 6, 7. [35]

2016 Klukia exilis (Phillips); Vaez-Javadi & Namjoo, p. 222, text-fig. 8: 1, 2. [23]

2018 Klukia exilis (Phillips); Vaez-Javadi, p. 305, pl. 2, fig. C. [36]
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Filicales Incertae Sedis
Genus Cladophlebis Brongniart 1849 [17]
Type species: Cladophlebis haiburnensis (Lindley & Hutton 1836) Brongniart 1849 [43], [17]
Cladophlebis aktashensis Turutanova-Ketova 1930 [50]
(Fig. 5: 11; Fig. 7: 2)

1930 Cladophlebis aktashensis Turutanova-Ketova, p. 322, pl. 3, fig. 7, I. 4, fig. 7, pl. 5, fig. 8,
text-fig. 2. [50]
1997 Cladophlebis aktashensis Turutanova-Ketova; Schweitzer, van Konijnenburg- van Cittert
& van Der Burgh, pp. 176-179, pl. 21, figs. 1-5, text-figs. 25B, 27. [19]
2006 Cladophlebis aktashensis Turutanova-Ketova; Vaez-Javadi & Mirzaei- Ataabadi, p. 75,
figs. 4C, G, 12D. [20]
2012b Cladophlebis aktashensis Turutanova-Ketova; Vaez-Javadi, p. 229, pl. 2, fig. 1. [51]
2014 Cladophlebis aktashensis Turutanova-Ketova; Vaez-Javadi, p. 127, pl. 1V, fig. 7, text-fig.
1:9.[7]
2016 Cladophlebis aktashensis Turutanova-Ketova; Vaez-Javadi & Namjoo, p. 223, figs. 8: 5,
9: 5, Text-fig. 4: 9. [23]
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Cladophlebis denticulata (Brongniart 1828) Nathorst 1876 [17], [52]

1. Acroscopic
2. Decurrent
3. Obtuse
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(Fig. 5: 10; Fig. 7: 1)
1828 Pecopteris denticulata Brongniart, p. 57. [17]
1876 Cladophlebis denticulata (Brongniart) Nathorst, p. 11. [52]
1977 Cladophlebis denticulata (Brongniart); Fakhr, p. 4, pl. 3, figs. 2, 3, text-figs. 4A-C. [29]
1997 Cladophlebis denticulata (Brongniart); Schweitzer, van Konijnenburg- van Cittert & van
Der Burgh, pp. 172-174, pl. 19, figs. 1-5, text-figs. 24B, 26. [19]
2014 Cladophlebis denticulata (Brongniart); Vaez-Javadi, p. 85, pl. VIII, figs. 3, 4; pl. IX, fig.
1, text-fig. 3: 2. [7]
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Cladophlebis sp. A
(Fig. 5: 8; Fig. 6: 10)
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Cladophlebis sp. B
(Fig. 5: 9; Fig. 6: 11)
Lo solme ladoin iadden V (258 0 undly e e VY (050 9 o il B Jobo (sl caiy w398 ihuogd
Ly oacls plos b oS o koo FUY (20 5 ol AL % Jsbo TS ool S blie 4o b lie 2al)]
23elB odrad sl Sty (o8 0 55 g JulS Loyt Sy igdio e o el &1 453 00 Bl
slacal Jyiy kel U 5 pasetie Sloa 518 tosd goz (o8 SegSnmsls sl 5 428b dnugs SpgSisy 51
gd o (255500 )b S il g5, b o
Division Cycadophyta Bessey 1907 [53]
Class Cycadopsida Barnard & Long 1975 [54]

1. Denticulate
2. Decurrent
3. Adherent
4. Obtuse
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Order Cycadales Coulter & Chamberlain 1910 [55]

Genus Nilssonia Brongniart 1825 [56]

Type Species: Nilssonia brevis Brongniart 1825 [56]

Nilssonia bozorga Barnard & Miller 1976 [57]

(Fig. 5: 14; Fig. 7: 7)

1976 Nilssonia bozorga Barnard & Miller, pp. 82-83, pl. 11, figs. 1-5, text-fig. 19A-1. [57]

2000 Nilssonia bozorga Barnard & Miller; Schweitzer, Kirchner & Van Konijnenburg-Van

Cittert, p. 26, pl. 6, figs. 1, 2, text-fig. 5a-c, 6. [58]

2014 Nilssonia bozorga Barnard & Miller; Vaez-Javadi, p. 131, pl. VI, Fig. 1, text-fig. 2: 5. [7]

2015 Nilssonia sp. cf. N. bozorga Barnard & Miller; Vaez-Javadi & Allameh, p. 29, pl. 3, Fig.

1. [35]

2018 Nilssonia sp. cf. N. bozorga Barnard & Miller; Vaez- Javadi & Abbasi, p. 93, Plate 1, Fig.

1. [59]
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Nilssonia macrophylla Jacob & Shukla 1955 [60]

(Fig. 7: 5)

1955 Nilssonia macrophylla Jacob & Shukla, p. 27, pl. 9, figs. 72, 73. [60]

2000 Nilssonia macrophylla Jacob & Shukla; Schweitzer, Kirchner & Van Konijnenburg-Van

Cittert, p. 44, pl. 16, figs. 1-3, text-figs. 17, 18, 19. [58]

2006 Nilssonia macrophylla Jacob & Shukla; Vaez-Javadi & Mirzaei-Ataabadi, p. 79, figs. 5F,

12G. [20]

2014 Nilssonia macrophylla Jacob & Shukla; Vaez-Javadi, p. 93, pl. XV, fig. 1, pl. XVII, fig.

1, text-fig. 2: 7. [7]

2015 Nilssonia macrophylla Jacob & Shukla; Vaez-Javadi, p. 108, Plate 3, Fig. 1a; Plate 4, Fig.

6b. [9]

2016 Nilssonia macrophylla Jacob & Shukla; Vaez-Javadi & Namjoo, p. 223, Figure 12, Fig. 5;

Text-fig. 5: 4, 5. [23]
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Nilssonia tazarensis (Sadovnikov, 1991) Schweitzer, Kirchner & van Konijnenburg-van Cittert
2000 [61], [58]
(Fig. 7: 4)
1991 Ctenophyllum tazarense Sadovnikov, p. 97, text-fig. 3a, 4w. [61]
2000 Nilssonia tazarensis (Sadovnikov) Schweitzer, Kirchner & van Konijnenburg-van Cittert,
p. 23, pl. 4, figs. 1-3; text-fig. 3a-c, fold-out 1. [58]
2014 Nilssonia tazarensis (Sadovnikov); Vaez-Javadi, P. 133, pl. VIII, Figs. 2, 3. [7]
2016 Nilssonia tazarensis (Sadovnikov); Vaez-Javadi & Namjoo, Figure 11, Fig.1; Text-fig. 6:
2.[23]
2018 Nilssonia tazarensis (Sadovnikov); Vaez-Javadi, p. 306, pl. 3, fig. F. [36]
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Division Pinophyta Cronquist, Takhtajan and Zimmermann, 1966 [24]
Class Coniferopsida/ Pinopsida Meyen 1984 [62]
Order Coniferales/ Pinales Dumortier 1829 [63]
Genus Podozamites Braun 1843 [64]
Type species: Podozamites distans (Presl 1838) Braun 1843 [65], [64]
Podozamites distans (Presl 1838) Braun 1843 [65], [64]
(Fig. 5: 13; Fig. 7: 6)
1838 Zamites distans Presl in Sternberg, p. 196, pl. 4, fig. 1. [65]
1843 Podozamites distans (Presl) Braun, p. 33, 36. [64]
1977 Podozamites distans (Presl); Corsin & Stampfli, p. 536, pl. 1, fig. 2. [30]
1977 Podozamites distans (Presl); Fakhr, p. 141, pl. 48, figs. 1, 2. [29]

1. Expanded
2. Adherent
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1996 Podozamites distans (Presl); Schweitzer & Kirchner, pp. 88-91, pl. 1, figs. 1-5, text-fig. 2
a-f. [66]
2014 Podozamites distans (Presl); Vaez-Javadi, p. 99, pl. XIIl, fig 2, 5. [7]
2015 Podozamites distans (Presl); Vaez-Javadi & Allameh, pl. 4, fig. 3. [35]
2016 Podozamites distans (Presl); Vaez-Javadi & Namjoo, P.223, Figure 13, fig. 1. [23]
2018 Podozamites distans (Presl); Vaez-Javadi, p. 306, pl. 3, fig. D. [36]
2018 Podozamites distans (Presl); Vaez-Javadi & Abbasi, pl. 1, Fig. 5. [59]
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Figure 5). 1. Equisetites sp. cf. E. columnaris, 2, 3. Coniopteris hymenophylloides, 4.
Ferizianopteris undulata, 5. Lobifolia rotundifolia, 6. Lobifolia iranica, 7. Klukia exilis, 8.
Cladophlebis sp. A, 9. Cladophlebis sp. B, 10. Cladophlebis denticulata, 11. Cladophlebis
aktashensis, 12. Dictyophyllum nilssonii, 13. Podozamites distans, 14. Nilssonia bozorga.
(Scale bars=1 cm)
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Figure7. 1. Cladophlebis denticulata (MJHCr-7c), 2. Cladophlebis aktashensis (MJHCr-26),
3. Dictyophyllum nilssonii (MJHCr-18), 4. Nilssonia tazarensis (MJHCr-19), 5. Nilssonia
macrophylla (MJHCr-2), 6. Podozamites distans (MJHCr-5), 7. Nilssonia bozorga (MJHCr-
13). (Scale bars=1cm)
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Figure 6. 1,2. Equisetites sp. cf. E. columnaris (MJHCr-6, MJHCr-8), 3. Coniopteris
hymenophylloides (sterile pinnules) (MJHCr-34), 4. Coniopteris hymenophylloides (fertile
pinnules) (MJHCr-14b), 5. Ferizianopteris undulata (MJHCr-15), 6. Lobifolia rotundifolia
(MJHCr-35), 7. Lobifolia iranica (MJHCr-7a), 8. Ferizianopteris undulata (MJHCr-33), 9.
Klukia exilis (MJHCr-22), 10. Cladophlebis sp. A (MJHCr-7b), 11. Cladophlebis sp. B
(MJHCr-21). (Scale bars=1cm).
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