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Tabas Block floral changes from Late Triassic to Middle Jurassic

Abstract

Upper Triassic and Middle Jurassic deposits in the Tabas Block, central east of Iran contain diverse and well-preserved plant macrofossils.
Investigating the composition of plant communities in the Qadir Member of the Nayband Formation and the Hojedk Formation indicates
serious changes in the composition of their flora in this interval. Based on the fossil evidence and statistical data analysis, it was clearly
observed that the genera Clathropteris and Thaumatopteris of Family Dipteridaceae, Order Filicales disappeared in the Middle Jurassic
deposits. In addition, the diversity and abundance of the representatives of the Order Bennettitales has been clearly reduced, so that at the
Middle Jurassic Nilssoniopteris and Dictyozamites are not present. While, Nilssonia of Order Cycadales is replaced and expanded with
several species in these areas. Among the seed ferns, the Peltaspermales with the genus Scytophyllum disappeared in the Middle Jurassic, and
instead, the Caytoniales and Corystospermales with the genera Sagenopteris and Pachypteris appeared. Moreover, in the Middle Jurassic,
small-leaved conifers such as the Elatides appeared and became abundant and spread in the central eastern Iran. Based on floral combination,
there is not occur a considerable climate change, and a humid subtropical to tropical climate prevailed in the Tabas Block.

Keywords: Late Triassic, Middle Jurassic, Floral changes, Tabas Block.
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Equisetites arenaceus, E. muensteri, Neocalamites sp. (of Equisetales), Clathropteris sp., Thaumatopteris sp., Todites
crenatum, Phlebopteris muensteri, Lobifolia rotundifolia (of ferns), Scytophyllum persicum (of seed ferns:
Peltaspermales), Nilssoniopteris schenkiana, Pterophyllum aequale, P. bavieri, P. contiguum, P. schenki, P. tietzei (of

Bennettitales), Nilssonia brevis, Nilssonia sp. cf. N. orientalis, N. pseudobrevis, Androstrobus sp. (of Cycadales), and
Carpolithes sp.
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Equisetites arenaceus, Equisetites sp. cf. E. columnaris, Neocalamites sp. cf. N. | Parvadeh mines area (\¥AQ) 5 5SS
hoerensis, Todites crenatum, Phlebopteris muensteri, Phlebopteris polypodioides, | 33° 5’- 32° 50’ North
Lobifolia sp. cf. L. iranica, L. rotundifolia, Cladophlebis nebbensis, Taeniopteris | latitude

tenuinervis, Scytophyllum persicum, Nilssoniopteris sp. cf. N. musafolia, N. schenkiana, | 56° 45'- 57° 15’ East
Pterophyllum bavieri, P. contiguum, P. nathorsti, P. schenki, P. tietzei, Nilssonia | longitudes
acuminata, Nilssonia sp. cf. N. polymorpha, N. pseudobrevis, Nilssonia undulata,
Podozamites angustifolius, P. lanceolatus, P. latissimus

Equisetites arenaceus, Neocalamites cf. lehmannianus, Phlebopteris affinis, P. | Parvadeh area, south Vassiliev
polypodioides, P. muensteri, Taeniopteris tenuinesrvis, T. reversa, Macrotaeniopteris | Tabas (1984)
virgulata, M. lata, Thaumatopteris fuchsii, Schytophyllum persicum, Thainguyenopteris
parvipinnulata, Ptilozamites nilssonii, Pterophyllum angustilobum, P. auriculatum, P.
bavieri, P. propingum, P. tabassicum, P. tietzei, Pterotaenium fazlii, Dictyozamites
asseretoi, Otozamites ashtarensis, O. imparipinnatus, Cycadolepis harrisii, C. rugosa,
Nilssonia brevis, cf. N. acuminata, N. orientalis, N. pseudobrevis, Schizolepis cf. follinii,
Pagiophyllum peregrium, Sciadisca parvasensis
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Equisetites cf. arenaceus, Todites cf. crenatum, Cladophlebis nebbensis, Phlebopteris | Parvadeh area, south Ghavidel-
muensteri, Scytophyllum persicum, Pterophyllum nathorsti, Pterophyllum schenki, | Tabas Syooki et al.
Pterophyllum tietzei, Nilssoniopteris musafolia, N. schenkiana, Nilssonia acuminata, (2014)
Nilssonia sp.

Equisetites arenaceus, E. muensteri, Neocalamites sp. cf. meriani, Todites crenatum, T. | Parvadeh mine area, &5l Lasly
princeps, Clathropteris meniscoides, Dictyophyllum exile, Gleichenites aphlebioides, | south Tabas; 33° '
Phlebopteris muensteri, P. polypodioides, Cladophlebis nebbensis, Schytophyllum | North latitude and «(Yv4y)
persicum, Pterophyllum aequale, P. bavieri, P. tietzei, Dictyozamites asseretoi, | 56° 58’ East Vaez-Javadi
Otozamites ashtarensis, O. imparipinnatus, Nilssonia brevis, N. pseudobrevis, | longitude (2014)
Cycadolepis harrisii, C. rugosa, Sphenobaiera longifolia, Baiera muensteriana,

Carpolithes cinctus, Podozamites angustifolius, Schizolepis cf. follinii, Pagiophyllum

peregrium, Sciadisca parvasensis
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Equisetites beanii, Equisetites sp. cf. E. columnaris (of Equisetales), Coniopteris hymenophylloides, Dictyophyllym nilssonii,
Ferizianopteris undulata, Klukia crenata, Klukia exilis, Lobifolia rotundifolia, Todites crenatum (of ferns), Sagenopteris

nilssoniana (of seed ferns: Caytoniales), Otozamites graphicus, Ptilophyllum harrisiasum (of Bennettitales), Nilssonia ingens,
N. macrophylla, N. orientalis, Nilssonia sp. cf. N. tazarensis, Nilssonia sp. cf. N. undulata (of Cycadales), Elatides thomasii,

and Podozamites distans (of Coniferales).
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Klukia exilis, Sagenopteris phillipsi, Anomozamites lindleyanus Ol S 0555 b Vassiliev (1984)
Equisetites  beanii, Klukia westii, Cladophlebis denticulata, Nilssonia b i

schaumburgensis, Pseudoctenis webwri, Ginkgo lepida, G. taeniata, Baiera
concinna, Pagiophyllum curvifolium, Carpolithes semicostatus

Equisetites sp. cf. E. beanii, Marattiopsis sp., Coniopteris hymenophylloides,
Dictyophyllum sp. cf. D. nervulosum, Phlebopteris muensteri, Lobifolia iranica,
Dictyophyllum nilssonii, Klukia exilis, Cladophlebis denticulata, Sagenopteris
nilssoniana, Nilssonia sp. cf. N. orientalis, Nilssonia sarakhs, N. undulata,
Nilssonia sp. cf. N. undulata, Elatides thomasii
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Equisetites  beanii, E. columnaris, Neocalamites  sp., Coniopteris
hymenophylloides, Lobifolia rotundifolia, Ferizianopteris undulata, Dictyophyllum
sp., Klukia crenata, K. exilis, Rhizomopteris rezaii, Cladophlebis aktashensis, C.
whitbyensis, Sagenopteris nilssoniana, Anomozamites sp., Pterophyllum feriziense,
Ptilophyllum harrisianum, Ctenis sp. cf. C. sulcicaulis, Ginkgoites huttonii,
Ginkgoites sp., Nilssonia feriziensis, N. ingens, N. macrophylla, Nilssonia sp. cf. N.
orientalis, Nilssonia sp. cf. N. tazarensis, N. tenuicaulis, N. undulata, Podozamites
distans, Elatides thomasii, Elatocladus zamioides

S s i Jed S S
533°17' N iOlaes b o

56°18'E

b5 ol Lsly
(\va¥f)

Annulariopsis ~ simpsonii,  Equisetites beanii, E. lateralis, Coniopteris
hymenophylloides, Dictyophyllum nervulosum, D. nilssonii, Ferizianopteris
undulata, Lobifolia rotundifolia, Phlebopteris muensteri, Klukia exilis, K. crenata,
Todites princeps, T. williamsonii, Cladophlebis denticulata, Rhizomopteris rezaii,
Sagenopteris phillipsii, Ptilophyllum sp. cf. P. harrisianum, Nilssonia herriesi, N.
ingens, N. macrophylla, N. sarakhs, N. undulata, Sphenobaiera sp.,
Cupressinocladus pseudoexpansum, Elatides thomasii, Podozamites distans

Mazino, open coal mine, South
west Tabas;

33° 21’ North latitude, 56° 9’
East longitude

Vaez-Javadi
(2014)

Equisetites beanii, Coniopteris hymenophylloides, Klukia exilis, K. crenata,
Sagenopteris sp. cf. S. nilssoniana, Ctenis sp. cf. C. sulcicaulis, Nilssonia sp. cf. N.
bozorga, N. macrophylla, N. tazarensis, N. tenuicaulis, N. undulata, Ptilophyllum
harrisianum, Ginkgoites parasingularis, Sphenobaiera longifolia, Elatides
thomasii, Podozamites distans
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Annulariopsis simpsonii, Equisetites beanii, Equisetites sp. cf. E. columnaris, | South Kouchekali, well number Veaz-Javadi
Dictyophyllum nilssonii, Coniopteris hymenophylloides, Klukia exilis, K. crenata, | 210, south west Tabas; (2018)
Ferizianopteris undulata, Lobifolia rotundifolia, L. iranica, Phlebopteris sp. cf. P. | 33° 13’ 22" North latitude,

muensteri, Cladophlebis sp. cf. C. denticulata, Sagenopteris colpodes, S. | 56°23'6" East longitude

nilssoniana, Anomozamites sp., Pterophyllum feriziense, Nilssonia bozorga, N.

feriziensis, N. herriesi, N. ingens, N. macrophylla, Nilssonia sp. cf. N. orientalis, N.

tazarensis, N. undulata, Ginkgoites sp. cf. G. parasingularis, Cyparissidium sp.,

Elatides thomasii, Elatocladus sp. cf. E. zamioides, and Podozamites distans

Equisetites beanii, Coniopteris hymenophylloides, Klukia exilis, K. crenata, Usble B8 Js SLasSTals | (VFAV) o3l 1ge
Ferizianopteris undulata, Lobifolia rotundifolia, Todites sp., Cladophlebis

australis, C. aktashensis, C. denticulata, Sagenopteris phillipsii, N. macrophylla, 1Ol

Nilssonia undulata, Ptilophyllum harrisianum, Elatides thomasii, and Podozamites o 21 e o A1n

sp. cf. P. distans 32°6'39"N,56° 10'41"E

Equisetites sp. cf. E. columnaris, ~Coniopteris hymenophylloides, Oy i dilate ST ol | OSen 5 03l dge
Ferizianopteris undulata, Lobifolia iranica, Lobifolia rotundifolia,

Dictyophyllum nilssonii, Klukia exilis, Cladophlebis aktashensis, Cladophlebis Olase b b o8 (\vay)

denticulata, Cladophlebis sp. A, Cladophlebis sp. B, Nilssonia bozorga,
Nilssonia macrophylla, Nilssonia tazarensis, and Podozamites distans.

33° 5’ 30" North latitude,
56° 4’ 15" East longitude

Annulariopsis simpsoni, Equisetites lateralis, Spiropteris sp., Dictyophyllum sp.,
Klukia westii, Klukia exilis, Marattiopsis munsteri, Cladophlebis denticulata,
Ferizianopteris undulata, Coniopteris hymenophylloides, Sagenopteris iranica,
Sagenopteris colpodes, Anomozamites Anomozamites thomasii, Ptilophyllum
pectinoides, Pterophyllum sp., Nilssonia bargi-bidi, Nilssonia herriesi, Nilssonia
sp., Elatides thomasii, Podozamites distans and Elatocladus sp.

Exploration well no. 233 in
South Kuchak-Ali;

33° 15’ 39" North latitude and
56° 22" 44" East longitude

Badihagh et al.
(2019)

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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Equisetites sp. cf. E. beanii, Equisetites columnaris, Neocalamites sp.,
Dictyophyllum nilssonii, Coniopteris hymenophylloides, Klukia exilis, K. crenata,
Ferizianopteris  undulata, Lobifolia rotundifolia, Rhizomopteris  rezaii,
Phlebopteris sp. cf. P. muensteri, Cladophlebis feriziensis, Sagenopteris
nilssoniana, Sagenopteris sp. cf. S. phillipsii, Ptilophyllum harrisianum, Nilssonia
bozorga, N. feriziensis, N. ingens, N. macrophylla, Nilssonia sp. cf. N. orientalis, N.
undulata, Pseudoctenis lanei, Baiera sp., Cyparissidium sp. cf. C, rudlandicum,
Elatides thomasii
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Equisetites sp. cf. E. beanii, Equisetites sp. cf. E. columnaris, Neocalamites sp.,
Marattiopsis intermedia, Marattiopsis sp., Todites fakhri, Coniopteris
hymenophylloides, Lobifolia iranica, Lobifolia rotundifolia, Lobifolia sp.,
Cladophlebis sp., Taeniopteris intermedia, Taeniopteris sp., Sagenopteris
nilssoniana, Sagenopteris phillipsii, Ctenis sp., Nilssonia sp. cf. N. acuminata,
Nilssonia sp. cf. N. bozorga, Nilssonia feriziensis, Nilssonia sp. cf. N.
pterophylloides, Nilssonia undulata, Nilssonia sp., Williamsonia sp., Sphenobaiera
sp.,Cyparissidium sp., Elatides thomasii, Elatides sp., Pagiophyllum insigne, and
Podozamites distans.
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Plate 1. Fig. 1- Scythophyllum persicum; Fig. 2- Nilssoniopteris schenkiana; Fig. 3- Klukia exilis; Fig. 4- Pterophyllum
schenki; Fig. 5- Coniopteris hymenophylloides; Fig. 6- Sagenopteris phillipsii. Scale bars= 1cm.
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