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Extended Abstract

Introduction

Early and Middle Jurassic, continental sediments of considerable thickness are widespread in the
northern, central, and central-eastern Iran (Kilpper, 1964, 1968, 1971; Barnard and Miller, 1976;
Sadovnikov, 1976, 1984, 1991; Corsin and Stampfli, 1977; Fakhr, 1977; Schweitzer and Kirchner, 1995,
1996, 1998, 2003; Schweitzer et al, 1997, 2000, 2009; Vaez-Javadi and Pour-Latifi, 2004; Vaez-Javadi;
Mirzaei-Ataabadi, 2006; Vaez-Javadi, 2008, 2011, 2012, 2014, 2015a, b, 2018; Saadatnejad et al, 2010;
Vaez-Javadi and Abbasi, 2012, 2018; Vaez-Javadi and Allameh, 2015). For a more detailed study, plant
macrofossils from Chah-Rekhneh were considered here.

Materials and Methods

The plant fossils have been driven from a borehole in Chah-Rekhneh, 62km of SW Tabas city,
33°17°56" North latitude, 56°24°01" East longitude. A total of 84 specimens have been collected from
a 240 m stratigraphic-core section. Some specimens yielded more than one fossil. The flora from this
locality here is introduced for the first time. Material cited in this work (prefixed MJHCh; acronym for
Mehdizadeh, Javadi, Hojedk, and Chah-Rekhneh) is held in the collection of the Palacobotany
Laboratory of the Department of Geology at the University of Ferdowsi, Mashhad.

Results and Discussion

Biostratigraphy of the Chah-Rekhneh

The Hojedk Formation consists of shale, siltstone, and fine-sandy silt alternating with thick medium-
grained sandstone at the base of column. Several coal seams are present at the middle and upper part of
the core column. One assemblage biozone was established in this section with lower and upper
boundaries identified by FOO (First Observed Occurrence) and LOO (Last Observed Occurrence) of
Coniopteris hymenophylloides and Klukia exilis, respectively. Furthermore, three informal subzones
were recognized which are upward: I- Equisetites beanii- Ptilophyllum harrisianum Interval zone; I1-
Ptilophyllum harrisianum- Elatides thomasii Interval zone, II- Elatides thomasii - Nilssonia
macrophylla Interval zone.

Palaeoclimate Analysis

In order to recognize palacoclimate of the Chah-Rekhneh area during the Middle Jurassic, plant
macrofossils relative abundance analysis and floral gradient method were used.
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Ziegler et al. (1996) assigned all Jurassic leaf genera to ten coarser morphological categories (or
'morphocats'). Rees et al. (2000) explained "Floral gradient" analysis. They show how this analysis can
be used to interpret phytogeographic patterns based on the axis 1 scores of individual leaf genera and
corresponding plant localities, due to their relative degrees of association. Then the climatical
distribution in terms of the basic morphological characteristics of individual leaf genera and the
palaeogeographic distribution of plant localities can be understood. By calculating the average of the
scaled (0 to 100) axis 1 scores of the 32 genera common to all three intervals, a Jurassic 'floral gradient'
has been derived. Floral gradient score of this flora in Chah-Rekhneh is 41.81. It shows that the flora
assigned to the middle part of Floral Gradient table and suggests a humid and sub-tropical climate
during early Middle Jurassic.

Conclusion

The Hojedk Formation in the Chah-Rekhneh area, south west Tabas contains 33 plant macrofossil
species (21 genera) of various orders. On the basis of FOO and LOO of index species, one assemblage
zone- Coniopteris hymenophylloides-Klukia exilis Assemblage zone and three informal subzones were
recognized. These subzones are upward: [- Equisetites beanii- Ptilophyllum harrisianum Interval zone,
II- Ptilophyllum harrisianum- Elatides thomasii Interval zone, and IlI- Elatides thomasii - Nilssonia
macrophylla Interval zone. The occurrence of index fossils such as Klukia exilix and Elatides thomasii,
Aalenian-Bajocian are assigned for this assemblage. Statistical analysis studies reveal that Order
Filicales, Cycadales, Pinales and Equisetales with relative abundance of 46.31%, 23.50%, 12% and
9.26%, and Nilssonia, Klukia, Coniopteris and Equisetites were the most abundant genera with 22.81%,
13.38%, 8.40% and 8.40%, respectively in the Chah-Rekhneh area. Therefore, based on relative
abundance of Filicales and Cycadales, the occurrence of Equisetites beanii as index species of climatic
and ecologic, and average floral gradient score (41.81), a humid sub-tropical palacoclimate was
dominant in this area during the Aalenian-Bajocian interval.

Keywords: Palacoclimate, Biostratigraphy, Middle Jurassic, Hojedk Formation, Plant macrofossils,
Tabas.
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Annulariopsis simpsonii, Equisetites
beanii, Equisetites columnaris,

Neocalamites sp. cf. N. ishpushtensis,
Marattiopsis sp., Todites crenatum,

Coniopteris hymenophylloides,
Ferizianopteris sp. cf. F. undulata,
Lobifolia iranica, Lobifolia
rotundifolia, Dictyophyllum

nervulosum, Dictyophyllum nilssonii,
Phlebopteris muensteri, Klukia exilis,
Klukia crenata, Cladophlebis
aktashensis, Cladophlebis denticulata,
Rhizomopteris rezaii, Taeniopteris sp.,
Sagenopteris colpodes, Sagenopteris
nilssoniana, Sagenopteris  phillipsii,
Ctenis sp., Nilssonia bozorga, Nilssonia
macrophylla, Nilssonia sp. cf. N.
sarakhs, Nilssonia tazarensis, Nilssonia
tenuicaulis, Nilssonia undulata,
Ptilophyllum harrisianum, Ginkgoites
sp. cf. G. huttonii, Elatides thomasii,
and Podozamites distans.
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Order Marattiales

Family Marattiaceae Bercht. et Presl 1820
(Kaulfuss 1824)

Genus Marattiopsis Schimper 1869

Type species: Marattiopsis dentata
(Sternberg) Schimper 1869

Marattiopsis sp. (Figure 5, Fig. 6; Figure 8,
Fig. 14)

Class Polypodiopsida Cronquist, Takhtajan
& Zimmermann 1966

Order Osmundales

Family Osmundaceae R. Brown 1810
(Berchtold et Presl 1820)

Genus Todites Seward 1900

Type species: Todites williamsonii
(Brongniart 1828) Seward 1900

Todites sp. (Figure 5, Fig. 9; Figure 8, Fig.
6)

Class Polypodiopsida Cronquist, Takhtajan
& Zimmermann 1966 (Leptosporangiate
Pteridophytes)

Order Dicksoniales Pichi-Sermolli 1977
Family Dicksoniaceae Bower & Origin
Land 1908

Genus Coniopteris Brongniart 1849

Type species: Coniopteris murrayana
Brongniart 1849

Coniopteris hymenophylloides (Brongniart
1828) Seward 1900 (Figure 5, Fig. 10;
Figure 8, Fig. 7)

Genus Ferizianopteris Fakhr 1977

Type species: Ferizianopteris undulata
Fakhr 1977

Ferizianopteris sp. cf. F. undulata Fakhr
1977 (Figure 8, Fig. 8)

Genus Lobifolia Rasskazova & Lebedev
1968

Type species: Eboracia Lobifolia (Phillips
1829) Thomas 1911

Lobifolia iranica Fakhr 1977

Lobifolia rotundifolia Corsin & Stampfli
1977 (Figure 6, Fig. 2; Figure 8, Fig. 15)
Order Polypodiales

Family Dipteridaceae Seward & Dale 1901
Genus Dictyophyllum Lindley & Hutton
1834

Type species: Dictyophyllum rugosum
Lindley & Hutton 1834

Dictyophyllum nervulosum (Sternberg
1825) Kilpper 1964 (Figure 8, Fig. 9)
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Division Equisetophyta Scott 1900

Class Equisetopsida Takhtajan & Nemejc
1963

Order Equisetales Candolle ex Berchtold
and Presl 1820

Genus Annulariopsis Zeiller 1903

Type species: Annulariopsis inopinata
Zeiller 1903

Annulariopsis simpsonii (Phillips 1875)
Harris 1974 (Figure 8, Fig. 1)

Genus Equisetites Sternberg 1833

Type species: Equisetites muensteri
Strenberg 1833

Equisetites beanii (Bunbury 1851) Seward
1894 emend. Harris 1961 (Figure 5, Figs.
2b, 3)

Equisetites columnaris (Brongniart 1828)
Phillips 1875 (Figure 5, Fig. 5; Figure 8,
Fig. 2)

Genus Neocalamites (Halle 1908) emend.
Harris 1961

Type species: Neocalamites hoerensis
(Schimper 1869) Halle 1908
Neocalamites sp. cf. N. ishpushtensis
Jacob & Shukla 1955 emend. Schweitzer et
al. 1997 (Figure 8, Figs. 3, 4)

Division Polypodiophyta Cronquist,
Takhtajan & Zimmermann 1966

Class Marattiopsida

Oy IS sl
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Sagenopteris phillipsii (Brongniart 1830)
Presl 1838 (Figure 6, Fig. 5; Figure 8, Fig.
18)

Division Cycadophyta Bessey 1907
Order Cycadales Coulter & Chamberlain
1910

Genus Ctenis Lindley & Hutton 1834
Type species: Ctenis sulcicaulis (Phillips
1829) Ward 1905

Ctenis sp. (Figure 6, Fig. 7; Figure 9, Fig.
19)

Genus Nilssonia Brongniart 1825

Type Species: Nilssonia brevis Brongniart
1825

Nilssonia bozorga Barnard & Miller 1976
(Figure 6, Fig. 6)

Nilssonia macrophylla Jacob & Shukla
1955 emend. Schweitzer, Kirchner & van
Konijnenburg-van Cittert 2000 (Figure 6,
Fig. 8)

Nilssonia sp. cf. N. sarakhs Barnard &
Miller 1976 (Figure 6, Fig. 9a; Figure 9,
Fig. 20)

Nilssonia tazarensis (Sadovnikov 1991)
Schweitzer, Kirchner & van Konijnenburg-
van Cittert 2000 (Figure 7, Fig. 1)
Nilssonia tenuicaulis (Phillips 1829) Fox-
Strangways 1829 (Figure 7, Fig. 2a; Figure
9, Fig. 21)

Nilssonia undulata Harris 1932 (Figure 7,
Fig. 3; Figure 9, Figs. 22, 24)

Class Cycadeoideopsida Scott 1923
(Bennettitopsida Engler 1892)

Order Cycadeoideales Berry 1916 (Order
Bennettitales Engler 1892)

Genus Ptilophyllum Morris 1840

Type Species: Ptilophyllum acutifolium
Morris 1840

Ptilophyllum harrisianum Kilpper 1968
(Figure 7, Figs. 4, 5; Figure 9, Fig. 23)
Division Ginkgophyta Bessey 1907

Class Ginkgopsida

Order Ginkgoales Gorozhankin 1904
Family Ginkgoaceae Engler 1897

Genus Ginkgoites Seward 1900

Type Species:  Ginkgoites  obovata
(Nathorst) Seward 1919

Ginkgoites sp. cf. G. huttonii (Sternberg
1833) Heer 1876 (Figure 7, Fig. 6; Figure 9,
Fig. 26)

Dictyophyllum nilssonii (Brongniart 1836)
Goeppert 1846 (Figure 5, Fig. 4; Figure 8,
Fig. 10)

Family Matoniaceae Presl 1847

Genus Phlebopteris Brongniart 1828

Type species: Phlebopteris polypodioides
Brongniart 1828 emended. Harris 1961
Phlebopteris muensteri (Schenk 1867)
Hirmer & Hoerhammer 1936 (Figure 5,

Fig. 7; Figure 8, Figs. 12, 13)

Family Shizaeaceae Bower 1935

Genus Klukia Racioborski 1890

Type species: Klukia exilis (Phillips 1829)
Racioborski 1890

Klukia exilis (Phillips 1829) Racioborski
1890 (Figure 5, Fig. 8)

Klukia crenata Vaez- Javadi 2006 (Figure
8, Fig. 11)

Filicales Incertae Sedis

Genus Cladophlebis Brongniart 1849
Type species: Cladophlebis haiburnensis
(Lindley & Hutton 1836) Brongniart 1849
Cladophlebis aktashensis Turutanova-
Ketova 1930 (Figure 8, Fig. 5)
Cladophlebis  denticulata  (Brongniart
1828) Nathorst 1876 (Figure 5, Fig. 11)
Genus: Rhizomopteris Schimper 1869
Type species: Rhizomopteris lycopodioides
Schimper 1869

Rhizomopteris rezaii Vaez-Javadi 2014
(Figure 6, Fig. 1)

Genus Taeniopteris Brongniart 1828

Type species: Taeniopteris tenuinervis
Brauns, 1862

Taeniopteris sp. (Figure 6, Fig. 2)

Division Lyginopteridophyta Doweld, 2001
(Pteridospermophyta Johnson 1951)

Class Lyginopteridopsida Novak 1961
(Pteridospermopsida Pant 1957)

Order Caytoniales Pant 1957

Family Caytoniaceae Thomas 1925

Genus Sagenopteris Presl 1838 emend.
Harris 1964

Type species: Sagenopteris phillipsii
(Brongniart 1824) Presl 1838

Sagenopteris colpodes Harris 1940 (Figure
6, Fig. 3; Figure 8, Fig. 16)

Sagenopteris nilssoniana (Brongniart
1830) Presl 1838 (Figure 6, Fig. 4; Figure
8, Fig. 17)
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Division Pinophyta Cronquist, Takhtajan
and Zimmermann, 1966

Class Pinopsida Bernett, 1833

Order Pinales Dumortier, 1829

Genus Elatides Heer 1876

Type Species: Elatides ovalis Heer 1876
Elatides thomasii Harris 1979 (Figure 7,
Fig. 7; Figure 9, Fig. 25)

Order Cycadocarpidiales (Podozamitales)
Family Cycadocarpidiaceae Chadefaud
1941 (Family Podozamitaceae Nemejc ex
Zimmermann 1959)

Genus Podozamites Braun 1843

Type species: Podozamites distans (Presl
1838) Braun 1843

Podozamites distans (Presl 1838) Braun
1843 (Figure 7, Fig. 8; Figure 9, Fig. 27)
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Stratigraphic range of
species

Lithology Plant macrofossils

System
Series
Stage
Formation
Thickness
(Depth) m
Sample No.
Biozone
Subzone

1. Taeniopteris sp.

o

2. Nilssonia macrophylla

— 3. Coniopteris hymenophylloides

4. Ferizianopteris sp. cf. F. undulata
5. Klukia exilis

—1 6. Klukia crenata

7. Nilssonia bozorga

e B 8. Nilssonia sp. cf. N. sarakhs

9. Phlebopteris muensteri
40 10. Dictyophyllum nilssonii
11.Ctenis sp.

%29 12.Equisetites beanii
11|13 Lobifolia rotunditotia
14.Cladophlebis aktashensis
15. Ptilophyllum harrisianum
16. Elatides thomasii

MJHch-78
60 |MjHch-74

17. Nilssonia undulata

80— MIHch-69 18. Equisetites columnaris

19. Nilssonia tazarensis

|—120.Nilssonia tenuicaulis

2 1. Marattiopsis sp.

22. Rhizomopteris rezaii

II 23. Cladophlebis denticulata
24, Sagenopteris phillipsii

MJHch-64

100— M{Hc)rbl
MJlch-56
M]JHch-54

BAJOCIAN

25.Dictyophyllum nervulosum
120 26.Sagenopteris nilssoniana
27.Todites crenatum

28.Podozamites distans

MJHch-45
MJHch-39

JURASSIC
MIDDLE
HOJEDK

29.Lobifolia iranica
140— 30.Ginkgoites sp. cf. huttonii
- 31.Neocalamites sp. cf. N. ishpushtensis
MJHch-32 nh

I 32.Sagenopteris colpodes

33. Annulariopsis simpsonii

AALENIAN

MJHch-27

160— LEGEND

M]Hch-20

Coniopteris hymenophylloides- Klukia exilis Assemblage Zone

i
o
i E Shale = Coal Seam
n Siltstone ¥ Plant Fossil
‘ b Sandstone
Lionht —— =] Earth surface

180—

MJHch-08

~ End of the well

M]Hch-06

Subzone

2007 1- Equisetites beanii -
Ptilophyllum harrisianum
Interval zone

I1- Prilophyllum harrisianum -
FElatides thomasii
Interval zone

220—

- Elatides thomasii -
Nilssonia macrophylla
Interval zone
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sol> SlasSTol> o Saze aijle 5l oads olulis olS ol Judy Sh cwlisas jlisl anglio .V Jooo
Lwgs Coniopteris hymenophylloides 4555 a5 coul s a3 p3Y ) ol pl bl Ko 5l aulice glyeld b ais
(Sl 00l (o155 laa pls oo als S Sl o5 51 (Scanu et al, 2015) ), SKes ¢ 425wl

Baigs Comw pid R Joo LRGP
A late Early - . Sy sl o . .
Annulariopsis early Middle (oy3b 09 Ko 2123) 5 Fakhr (1977); Kilpper (1964); Schweitzer et
simpsonii Juraisic (Sazme) sl S al, (1997)
Sl e ) S| weitzer et al, (1997); Vaez- Javadi (2011)
chweitzer et al. ; Vaez- Javadi ;
i Glab) Gle S (L o5 5L ' '
Equisetites beanii iﬁ%;}g'ddle u 50 55)) > (\Y)) g0l Licly
TR "“Jo Vaez- Javadi (2014)
Qe
late Early 0358 sl loaly o3l el ) 5 Phillips (1875); Harris Brongniart (1828);
Equisetites Jurassic- (S | (1961); Schweitzer et al, (1997); Vaez- Javadi
columnaris Middle b (S s lagly) oS and Mirzaei-Ataabadi (2006);
Jurassic , OYA0) )5 g 00lpage (A YAY) ol g soly> Liclg
(sHl)
: late Early
(l:\lfe(’)\lcalamltes SP- Jurassic- (o)3b ol 5 g, 55) 5,1 Jacob and Shukla (1955); Schweitzer et al,
S . early Middle (S oleys (2000); Schweitzer et al, (1997)
ishpushtensis Jurassic
Early
. Jurassic- . ;
Todites crenatum Middle (Sl 9,8) 50 Barnard (1965); Schweitzer et al, (1997)
Jurassic
03 S kg, 50,8 «l5) 5, | Kilpper (1964); Fakhr (1977); Schweitzer and
Grd Jlads dgal fosls g Kirchner (2003)
o (um ‘d}i)é o> ‘*59)‘2’1‘2 AYAY) ‘_;ob? Jéslg OYAY) ;D.Ja-[ R ‘_gol? Ja'.cb
Coniopteris . . . Vaez- Javadi & Mirzaei-Ataabadi (2006)
. o3l epaili) sgllg :
hymenophylloides early Middle (P57 ojl ) o5l Saadatnejad et al, (2010);
Jurassic (S 28 W) 6L | (1 ran) o) (Sam s ool )
i : ol 5 03l n0ge (VYY) cwlie g ols Lacly
wblyanzr o pe o LSz o9 (b Vaez-Javadi (2014); Vaez- Javadi and
(sdls Allameh (2015)
. Fakhr (1977); Vaez- Javadi and Mirzaei-
Ferizianopteris sp. | early Middle (Gl ole S s, 501 akhr (1977); Vaez a\fta:'izgdi (;gé%e)l
cf. F. undulata Jurassic (3l g 50 LaSz65) b (720) o San 5 0013040
Corsin & Stampfli (1977); Vaez- Javadi and
- Early- (g2l foaly g )b 0g,) 3,1 Mirzaei-Ataabadi (2006); Vaez-Javadi and
Lobifolia - Middle (s yaxe) lasS Allameh 2015;
rotundifolia Jurassic (o) e (Y cle g g0l Lielg
OYA0) o, Ken g 00l5040 (A YAF) geali 5 g0lg Lacly
Fakhr (1977); Schweitzer (1978); Vaez-
Rhaetian- (el ) 5, Javadi and Ghavidel- Syooki (2002); Vaez-
Lobifolia iranica Middle }‘a"} " 0277 | Javadi (2004); Schweitzer et al. (2009); Vaez-
Jurassic Gl bl ier) ool Javadi (2014);
OY0) o, en g 0olj000
T .y - Kilpper (1964); Fakhr (1977); Schweitzer
oag&l‘&?g\sy‘ 23) .| . .
Dictyophyllum Early- early ’ 23 i) (1978); Schweitzer and Kirchner (2003)
yophy Middle (2] oS g, cmllr
nilssonii Jurassic FT ORI (YA0) o] Kan g ool50ge (VFAY) golsz Licls
G =L | gohweitzer et al, (2009); Vaez- Javadi (2011);
Dictyophyllum E/Iairdlﬁléearly el Fakhr (1977); Kilpper (1964);
nervulosum Jurassic RS or OYAY) golsm Licl
Phlebopteris Rhaetian- (P2 520577 Vassiliev (1984); Vaez- Javadi and Mirzaei
i (o5 Sw)lo) obe ' ) N
muensteri early Middle b (0 2l oo Ataabadi (2006)
Jurassic (o35
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Sadovnikov (1976); Fakhr (1977); Schweitzer
dgal foaly 030,15 w0 ,300) 5,1 and Kirchner (2003);
(OS5 (550, OTAY) ielalyg 5 0lsz Ll
. il L . Vaez- Javadi & Mirzaei-Ataabadi (2006)
( o3l epuili) sglly > '
Klukia exilis (Jearly M'ddle UG_P )’J ? Vaez- Javadi (2011); Saadatnejad et al,
urassic (Syie Gowe Llal) LS (2010)
bl st ge Sz s9) ek | (1Y) o Kan 5 o8lipage {1 FAV) lie 5 ooly> Licly
(sl Vaez- Javadi (2014); Vaez- Javadi and
Allameh (2015)
yaae) le S (gl foaly) 5,1 ] o )
Kluki ¢ early Middle o) ool ) ”J Vaez- Javadi and Mirzaei-Ataabadi (2006);
ukia crenata Jurassic Sy OY) b 5 golgz Lacly
(5230 oS5 b
Harris (1961); Schweitzer et al, (1997); Vaez-
Cladooflebi late Early (gl fosls « 0 )3k sl 23) 5, Javadi and Mirzaei-Ataabadi (2006);
adophlebis Jurassic- ol « IS5D L OYAY) cwle g oolg> Licl
aktashensis Middle (Bl ol82D Lo vV “5; sdd 29314 ?
Jurassic OpdlS) (e aez- Javadi (2014);
OYA0) o, Sen g 00l300
. . <. N Kilpper (1964); Alavi and Barale (1970);
(> 0 > u'_)l s ) - | ) : X
Cladophlebis I\N/quﬁr' - )i ”S*f . )U );JS Corsin & Stampfli (1977); Schweitzer et al,
denticulata ] ddfe Ol st ede, (1997);
urassic (38) b (JSSD) OYA0) o, Ken g 0olj00
Rhizomopteris early Middle L .
rezaii Jurassic (3230 (yox0) (sl Vaez- Javadi (2012)
Sagenopteris Middle Ly sl . .
ohillipsii Jurassic (el 5 Schweitzer and Kirchner (1998)
: Early- (Sonds 29 5i) 3] Fakhr (1977); Schweitzer and Kirchner
Sagenopteris Middle N L"J (1998); Vaez- Javadi and Mirzaei-Ataabadi
Jurassic (S pane) plos (2006)
Sagenapteris Middle (<) 5 Schweitzer and Kirchner (1998)
colpodes Jurassic i
late Early Schweitzer et al, (2000); Vaez- Javadi and
i (Il Joals 39,50 5,1 ' '
Nilssonia bozorga f\ﬁ.rgfﬁéc * 5’5:; ) Allameh (2015);
Jurassic GsHB) b | (17a0) s 5 esljage (TR ol 5 solsn Licl
(Il foaly 928" 2 l) 51 Vassiliev (1984); Schweitzer et al, (2000);
Nilssonia Middle O «Saze (KA GleyS Vaez- Javadi and Mirzaei-Ataabadi (2006);
macrophylla Jurassic (Spia Vaez- Javadi (2014);
oIS 5o s e s8) e YA0) 5,5 g ooliage (1Y) (wbie 4 s0lgz Licly
Nilssonia sp. cf. N. | Middle . :
S 539, 5, : -
sarakhs Jurassic (S,bsy)) 5,401 | Schweitzer et al, (2000); Vaez- Javadi (2011)
Jga! foaly «SoT g ,Sim0) 5,1
sllin (e w03k oy 2l Alavi and Barale (1970); Schweitzer et al,
. (Lps> o3k cppils) (2000); Vaez- Javadi and Mirzaei-Ataabadi
o Rhaetian- . - (2006); Saadatnejad et al, (2010);
Nilssonia undulata | early Middle 05 Al (S b)) GleS i
. (\Yﬁ\)wwjdoly Ja.c|5
Jurassic (Blasl . .
Vaez- Javadi (2014); Vaez- Javadi and
e o IS 5S) b Allameh (2015)
LT janr
Late (82 s5) o o3k 55l i i
. . . (sills Sadovnikov (1991); Schweitzer et al, (2000);
Nllssonlz_i Rhaetlan- p) Vaez- Javadi (2014);
tazarensis Mlddl(_e SBcis (e dals) GleyS (1F30) ] Son 5 o134
Jurassic .
Llasly
I Rhaetian- (S )lagy Sl ool ) 520 : - : ,
Nilssonia early Middle b (S ) s Vaez- Javadi and Mirzaei-Ataabadi (2006);
tenuicaulis Jura);sic ‘ © Vaez- Javadi (2011); Vaez- Javadi (2014)

(5255

ooy 1S sledagy
19



Voo ais jol> adhaie Saze wijle 2L sl fnds S (o )\ Kas cuw)
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- ) (2003); Vaez- Javadi (2011);
Ptilophyllum late Early (s o) syl
i phy Middle Y OFA)) olee g solyz Lcly
arristanum Jurassic (bS5 b Bl oles Vaez- Javadi (2014); Vaez- Javadi and
(5250 /Allameh (2015)
. . late Early - . ; .
Ginkgoit . cf. . . Fakhr (1977); Vaez- Javadi (2014);
Glrllnugt?olneisi e Middle (sl ok «532,9) 554 ( 2\\“\\) Le o(l Jas)l
' Jurassic et 9 87T B
s Ly Schweitzer and Kirchner (1996); Vaez-
- (02938 b5 el 050 55l ; - - ’

. . Iat_e Early N ) }f) 5 Javadi and Mirzaei-Ataabadi (2006); Vaez-
Elatides thomasii Middle b ((Sgie (o) GleS Javadi (2014);
Jurassic (Ul sgiz5o ez 55) (YY) solys Ly

dgal fouly w030 )l8 e 23) 5,1 Corsin and Stampfli (1977); Fakhr (1977);
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blher g je o laSr s b Vaez- Javadi (2014); Vaez- Javadi and

(etdls Allameh (2015)
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Figure 5: 1- Lobifolia rotundifolia (MJHCh-17); 2b, 3- Equisetites beanii (MJHCh-10,
JHCh-91); 4- Dictyophyllum nilssonii (MJHCh-8); 5- Equisetites columnaris (MJHCh-
23, MJHCh-68); 6- Marattiopsis sp. (MJHCh-33); 7- Phlebopteris muensteri (MJHCh-
27, MJHCh-8); 8- Klukia exilis (MJHCh-75); 9- Todites sp. (MJHCh-76); 10-
Coniopteris hymenophylloides (MJHCh-8); 11- Cladophlebis denticulata (MJHCh-83).
Scale bars=1 cm.
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Figure 6: 1- Rhizomopteris rezaii (MJHCh-95); 2- Taeniopteris sp. (MJHCh-2), 3-
Sagenopteris colpodes (MJHCh-88); 4- Sagenopteris nilssoniana (MJHCh-61); 5-
Sagenopteris phillipsii (MJHCh-74); 6- Nilssonia bozorga (MJHCh-44); 7- Ctenis sp.
(MJHCh-8); 8- Nilssonia macrophylla (MJHCh-5); 9- Nilssonia sp. cf. N. sarakhs
(MJHCh-5). Scale bars= 1 cm.
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Figure 7: 1- Nilssonia tazarensis (MJHCh-26); 2- Nilssonia tenuicaulis (MJHCh-23);
3- Nilssonia undulata (MJHCh-32); 4, 5- Ptilophyllum harrisianum (MJHCh-12,
MJHCh-74); 6- Ginkgoites sp. cf. G. huttonii (MJHCh-84); 7- Elatides thomasii
(MJHCh-66); 8- Podozamites distans (MJHCh-81). Scale bars= 1 cm.
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Figure 8: 1- Annulariopsis simpsonii, 2- Equisetites columnaris, 3,4- Neocalamites sp.
cf. N. ishpushtensis, 5- Cladophlebis aktashensis, 6- Todites crenatum, 7- Coniopteris
hymenophylloides, 8- Ferizianopteris sp. cf. F. undulata, 9- Dictyophyllum nervulosum,
10- Dictyophyllum nilssonii, 11- Klukia crenata, 12, 13- Phlebopteris muensteri, 14-
Marattiopsis sp., 15- Lobifolia rotundifolia, 16- Sagenopteris colpodes, 17-
Sagenopteris nilssoniana, 18- Sagenopteris phillipsii. Scale bars= 1 cm.
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Figure 9: 19- Ctenis sp., 20- Nilssonia sp. cf. N. sarakhs, 21- Nilssonia tenuicaulis, 22,
24- Nilssonia undulata, 23- Ptilophyllum harrisianum, 25- Elatides thomasii, 26-
Ginkgoites sp. cf. G. huttonii, 27- Podozamites distans. Scale bars= 1 cm.
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