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Introduction  

In the geological history of Iran, the Mesozoic Era is of great significance since many important geological events occurred during 

this time interval. The tectonic and paleogeographic evolution of Iran during the Mesozoic controlled by the geodynamic interaction 

of Eurasian continental margin and the Tethyan oceanic belt. In the southern Alborz the Middle Jurassic marine transgression 

(Dalichai Formation overlying the Shemshak strata) began in upper Bajocian. The former rock unit is represented by greenish-grey 

calcareous shales, marls, and fossiliferous (ammonites) limestones (Steiger, 1966) widely distributed in the northern Alborz 

Mountains. It disconformably overlies the dark, siliciclastic coal-bearing Shemshak Formation and underlies gradually by the light-
colored, rather uniform chert-bearing Lar limestones. The Dalichai Formation signifies the first rock unit of the Jurassic marine 

sediments in the Alborz Mountains. It embraces such diverse fauna as ammonites, belemnites, bivalves, brachiopods, echinoderms, 

sponges, miospores (spores and pollen grain), dinoflagellates, bryozoans and foraminifera (Stöcklin 1972; Sussli 1976; Nabavi & Seyed-

Emami 1977; Alavi-Naini et al. 1982; Schairer et al. 1991; Seyed-Emami et al. 1985, 1989, 1995, 1996; Shafeizad et al. 2002; Shafeizad and Seyed- 

Emami 2005; Alvani 2006; , Niknahad 2007; Shahrabi 1994; Vaziri et al. 2008, 2011; Shams 2007; Makvandi 2000; Tutunchi 2001). Due to the 

presence of palynologically promising lithologies therein. The Dalichai Formation 8has been the subject of many palynological 

studies (e.g. Wheeler & Sarjeant 1990; Ghasemi-Nejad et al. 2012; Mafi et al. 2013; Dehbozorgi et al. 2013; Hashemi-Yazdi et al. 2015; Skupien et 

al. 2015; Dehbozorgi 2013; Saadati Jafarabadi et al. 2013; Hashemi Yazdi 2008, 2015; Orak 2010; Sajjadi et al. 2009; Sabbaghiyan 2009; Ghasemi-

Nejad et al. 2008; Boroumand et al. 2011, 2013; Farisi Kermani 2003; Ghasemi- Nejad & Khaki 2002; Navidi 2013). The main aim of this study is 

to establish a palynostratigraphic scheme for the Middle Jurassic strata of central and eastern Alborz Mountains. 

 
Material and Methods 

A total of 104 palynological samples were collected 

exclusively from three outcrops of the Dalichai Formation in 

the central Alborz Mountains (Poldokhtar and Balu 

stratigraphic sections) and eastern Alborz (Lavan 

stratigraphic section). All samples were prepared following 

standard palynological processing procedures (e.g. Phipps & 

Playford, 1984; Traverse 2007). Rock samples treated by acids 

(10%—50% hydrochloric acid to dissolve carbonates and 

40% hydrofluoric acid to remove silicates); followed by 

application of hot 50% HCl to dissolve silica-gel formed 

during HF treatment. The residues then further treated with 

saturated ZnCl2 for mineral separation. All residues 

subsequently sieved through a 20μm mesh prior to make 

strew slides. Three slides of each preparation examined by 

transmitted light microscope. The slides are stored in the 

collection of Faculty of Geology, Tehran University, Tehran, 

Iran. 

 

Discussion of Results and Conclusions  

The Middle Jurassic shales and calcareous shales are widely 

distributed acorss northern Iran. Diverse palynofloras 

comprising spores (90 species belonging to 44 genera) and 22 

pollen taxa (attributed to 9 genera) occur in 104 surface rock 

samples collected from the Dalichai Formation at Poldokhtar, 

Balu, and Levan stratigraphic sections in the Alborz Ranges. 

In addition to terrestrial elements, such well preserved marine 

palynomorphs as dinoflagellates, foraminiferal test linings, 

tasmanites, scolecodonts, and acritarchs are also encountered 

in the assemblages investigated. According to the presence of 

such miospores species with known worldwide stratigraphic 

distribution as Klukisporites variegatus, 

Concavissimisporites verrucosus, Converrucosisporites 

pricei, Sellaspora asperata, Contignisporites burgeri, 

Osmundacidites senectus, Striatella spp. the host strata are 

conceivably dated as Middle Jurassic. This age determination 

is supported by the occurrence in the material examined of 

such distinct Middle Jurassic (late Bajocian-Callovian) 

dinoflagellates as Cribroperidinium crispum, 

Meiourogonyaulax valensii, Carpatodinium 

predae,Ctenidodinium combazii,Compositosphaeridium 

polonicum, and Mendicodinium groenlandicum. Based on the 
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co-occurrence of land-derived palynomorphs a Klukisporites 

variegatus-Araucariacites australis-Cerebropollenites 

macroverrucosus Assemblage Zone is herein introduced in 

the Middle Jurassic strata studied. 

 

Keywords: Palynostratigraphy, Middle Jurassic, Dalichai 

Formation, Alborz Ranges. 

 

References 

Abarghani A. and Adabi M.H. 2000. Use of geochemical 

evidence (sub-elements and isotopes of oxygen and 

carbon) for identifies early mineralogy of the 

Dalichai and Lar Formations in the northwest of 

Maragheh. Compact Articles of the 4th Conference of 

the Iranian Geological Society, Tabriz University, 

164-165. 

Abdel Mohsen S.A. 1990. The Middle Jurassic microflora 

from EI Maghara No. 4 borehole, northen Sinai, 

Egypt. Journal African Earth Science, 11: 207-216. 

Achilles H. Kaiser H. Schweitzer H-J. and Hushmand A. 

1984. Die räto-jurassischen Floren des Iran und 

Afghanistans. 7. Die Mikroflora der obertriadisch-

jurassischen Ablagerungen des Alborz-Gebirges 

(Nord-Iran). Palaeontographica, Abteilung B, 194(1-

4): 14-95. 

Aghanabati S.A. 1998. Jurassic Stratigraphy of Iran. 

Geological Survey and Mining Exploration of Iran, 

Tehran, 746 p. In Persian. 

Aghanabati S.A. 2004. Geology of Iran. Geological Survey 

and Mining Exploration of Iran, Tehran. 586p. In 

Persian. 

Allenbach P. 1966. Geologie und petrographie des Damavand 

und seiner Umgebung (Zentral-Elburz), Iran. 

Geologisches Institute der Eidgenosischen 

Technischen Hochschule und der Universitat Zürich, 

63: 144p. 

Annelles R.N. Arthurton R.S. Bazley R.A. and Davies R.G. 

1975. Explanatory text of the Qazvin and Rasht 

Quadrangles Map, 1:250000; Geological Survey of 

Iran, Quadrangles E3, E4: 1-94. 

Arjang B. 1975. Mikroflora der räto-jurassischen 

Ablagerungen des Kermaner Beckens (Zentral-Iran). 

Palaeontographica, Abteilung B, 152: 85-148. 

Ashraf A.R. 1977. Die räto-jurassischen Floren des Iran und 

Afghanistans. 3. Die Mikrofloren der rätischen bis 

unterkretazischen Ablagerungen Nord Afghanistans. 

Palaeontographica, Abteilung B, 161(1-4): 1-97. 

Backhouse J. 1988. Late Jurassic and Early Cretaceous 

palynology of the Perth Basin, Western Australia. 

Geological Survey of Western Australia Bulletin, 

135: 233. 

Badihagh M.T. 2016. Plant macro-microfossils of the Hojedk 

Formation in the well No. 233, Tabas, East of the 

Central Iran, M.Sc. thesis. Faculty of Geology, 

College of Science, University of Tehran, 343p. In 

Persian. 

Balme B.E. 1963. Plant microfossils from the Lower Triassic 

of Western Australia. Palaeontology, 6:12-40. 

Bhadradwaj D.C. and Kumar P. 1986. Palynology of Jurassic 

sediments from Iran: 1, Kerman area. Biological 

Memoirs, 12(2): 146-172. 

Bhadradwaj D.C. and Kumar P. 1988. Palynology of Jurassic 

sediments from Iran: 2. Zirab area. Biological 

Memoirs, 14(1): 55-80. 

Bolourchi M.H. 1975. Etude geologique de la region d Avaj 

(NW de lIran). Geological Survey of Iran, Report No. 

45: 1-233. 

Burger D. 1976. Some Early Cretaceous plant microfossils 

from Queensland. Australian Bureau of Mineral 

Resources, Geology and Geophysics Bulletin, 160: 1-

22. 

Burger D. 1980. Palynology of the Lower Cretaceous in the 

Surat Basin. - Bureau of Mineral Resources, Geology 

and Geophysics Australia Bulletin, 189: 106. 

Burger D. 1988. Early Cretaceous environments in the 

Eromanga Basin; palynological evidence from GSQ 

Wyandra-1 corehole. Memoirs of the Association of 

Australasian Palaeontologists, 5: 173-186. 

Burger D. 1996. Mesozoic palynomorphs from the Northwest 

Shelf, offshore Western Australia Palynology, 20: 49-

103. 

Césari S.N. and Colombi C.E. 2013. A new Late Triasssic 

phytogeographical scenario in westernmost 

Gondwana. Nature Communications, 4:1889.  

Dehbozorgi A. 2004. Palynostratigraphy of the Kashafrud 

Formation at the Senjedak section, southeast of 

Mashhad, northeastern Iran. M.Sc. thesis. Faculty of 

Geology, College of Science, University of Tehran, 

129p. In Persian 

Dehbozorgi A. Sajjadi F. and Hashemi H. 2013. Middle 

Jurassic palynomorphs of the Dalichai Formation, 

central Alborz Ranges, northeastern Iran: 

Paleoecological inferences, Science China Earth 

Sciences, 56: 12, 2107-2115. 

Dehbozorgi A. 2013. Palynological and paleoecology Middle 

Jurassic sediments (Dalichai and Baghamshah 

formation) East of Semnan (Jam). Ph. D. Thesis, 

Faculty of Geology, College of Science, University of 

Tehran, University of Tehran, 320 p. 

De Jersey N.J. 1964. Triassic spores and pollen grains from the 

Bundamba Group. Geological Survey of Queensland 

Publication, 321: 21 p. 

Dettmann M.E. 1963. Upper Mesozoic microfloras from 

southbeastern Australia. Proceeding of the Royal 

Society Victoria, 77(1): 1-148. 

Filatoff J. 1975. Jurassic palynology of the Perth Basin, 

Western Australia. Palaeontographica Abteilung B, 

154(1-4): 1-113. 

Filatoff J. and Price P.L. 1988. A pteridacean spore lineage in 

the Australian Mesozoic. In: Jell P.A. and Playford 

G. (Eds.), Palynological and palaeobotanical studies 

in honour of Basil E. Balme. Memoirs of the 

Association of Australasian Palaeontologists, 5: 89-

124. 

Ghasemi-Nejad E. Sabbaghiyan H. and Mosaddegh H. 2012. 

Paleobiogeographic implications of late Bajocian-late 

Callovian (Middle Jurassic) dinoflagellate cysts from 

the Central Alborz Mountain, northern Iran. Journal 

of Asian Earth Sciences, 43: 1-10. 

Hakimi Tehrani Z. 2008. Palynofloras of the Shemshak 

Formation at the Khoshyeilagh Section (north 

Ghosnavi) northeastern Iran. M.Sc. thesis, Faculty of 

Geology, University of Tehran, 244 p. In Persian. 

Hashemi Yazdi F. 2008. Palynostratigraphy of Dalichai 

Formation in the Balu section, north of Semnan. 

M.Sc. thesis, Faculty of Geology, University of 

http://www.ncbi.nlm.nih.gov/pubmed?term=C%C3%A9sari%20SN%5BAuthor%5D&cauthor=true&cauthor_uid=23695683
http://www.academia.edu/3619956/A_new_Late_Triasssic_phytogeographical_scenario_in_westernmost_Gondwana
http://www.academia.edu/3619956/A_new_Late_Triasssic_phytogeographical_scenario_in_westernmost_Gondwana
http://www.academia.edu/3619956/A_new_Late_Triasssic_phytogeographical_scenario_in_westernmost_Gondwana


Palynostratigraphy of the Middle Jurassic strata of central and eastern Alborz  5 

Tehran, 129 p. In Persian. 

Hashemi-Yazdi F and Sajjadi F. 2014. Miospores – based 

palynostratigraphy of the Hojedk Formation at the 

Eshkeli Section, north of Kerman. Paleontology, 2 

(1): 111-127. 

Hashemi Yazdi F. 2015. Palynology and palaeoecology of 

the Dalichai Formation in central-eastern Alborz 

Basin and the Hojedk Formation at the east-central 

Iran. Ph.D. thesis, Faculty of Geology, College of 

Science, University of Tehran, 388 p. In Persian. 

Helby R. Morgan R. and Partridge A.D. 1987. A 

palynological zonation of the Australian Mesozoic. 

In: Jell, P.A. (Eds.), Studies in Australian Mesozoic 

palynology. Association of Australasian 

Palaeontologists, Memoir, 4: 1-94. 

Hill D. Playford G. and Woods J.T. 1968. Cretaceous fossils 

of Queensland. Queensland Palaeontological Society, 

Brisbane, 35. 

Hossaini A. 2001. Study of plant fossils (macrofossil and 

microfossil), Shemshak Formation in Taezareh 

Region (Shahrood), M.Sc. thesis. Faculty of Geology, 

College of Science, University of Tehran, 144p. In 

Persian. 

Khaki V. 2001. Palynostratigraphy of the Upper Jurassic in 

the KuhSefid area, Soltaniyeh Mountains south – east 

Zanjan, M.Sc. thesis. Faculty of Geology, College of 

Science, University of Tehran, 144p. In Persian. 

Kimyai A. 1968. Jurassic plant microfossils from the Kerman 

region. Bulletin of the Iranian Petroleum Institute, 33: 

91-111. 

Kimyai A. 1974. Jurassic plant microfossils from Iran. Birbal 

Sahni Institute of Palaeobotany, Special Publication, 

3: 1-8. 

Kimyai A. 1975. Jurassic palynological assemblages from the 

Shahrud region, Iran. Geoscience and Man, 11: 117-

121. 

Kimyai A. 1977. Further information on the palynological 

stratigraphy of the Mesozoic coaly sediments from 

Kerman, Iran. Iranian Petroleum Institute, Proceeding 

of the 2nd Geological Symposium of Iran, Tehran, 

191-217. (in Persian). 

Koppelhus E.B. and Dam G. 2003. Palynostratigraphy and 

palaeoenvironments of the Rævekløft, Gule Horn and 

Ostreaelv Formations (Lower–Middle Jurassic), Neill 

Klinter Group, Jameson Land, East Greenland. In: 

Ineson J.R. and Surlyk F. (Eds.), The Jurassic of 

Denmark and reenland. Geological Survey of 

Denmark and Greenland Bulletin, 1: 723-775. 

Lindström S. and Erlström M. 2006. The late Rhaetian 

transgression in southern Sweden: Regional (and 

global) recognition and relation to the Triassic-

Jurassic boundary. Review of Palaeobotany and 

Palynology, 241: 339-372. 

Mafi A. Ghasemi-Nejad E. Ashouri A. and Vahidi-Nia M. 

2013. Dinoflagellate cysts from the upper Bajocian-

lower Oxfordian of the Dalichai Formation in 

Binalud Mountains (NE Iran): their biostratigraphical 

and biogeographical significance. Arabian Journal of 

Geosciences, 7(9): 3683-3692. 

McKellar J.L. 1980. Palynostratigraphy of the Burrum Coal 

Measures in Fairymead NS 1, Maryborough Basin. 

Queensland Government Mining Journal, 81: 462-

468.  

McKellar J.L. 1998. Late Early to Late Jurassic palynology, 

biostratigraphy and palaeogeography of the Roma 

Shelf area, northwestern Surat Basin, Queensland, 

Australia (Including phytogeographic - 

palaeoclimatic implications of the Callialasporites 

dampieri and Microcachryidites Microfloras in the 

Jurassic - Early Cretaceous of Australia: an overview 

assessed against a background of floral change and 

true polar wander in the preceding late Palaeozoic - 

early Mesozoic), Ph.D. thesis, Brisbane 

(Queensland), University of Queensland, 620 p. 

Morgan R. 1980. Palynostratigraphy of the Australian Early 

and Middle Cretaceous. Memoirs of the Geological 

Survey of New South Wales, Palaeontology, 18: 153. 

Nabavi M.H. and Seyed-Emami K. 1977. Sinemurian 

ammonites from the Shemshak Formation of North 

Iran (Semnan area, Alborz). Neues Jahrbuch für und 

Geologie Palaeontologie Abhandlungen, 153 (1): 70-

85. 

Namju Sh. 2015. Biostratigraphy of the Hijdak Formation 

based on flora, palynomorphs and palaeoecology in 

borehole No. 169, Kuchakali, Tabas, M.Sc. thesis. 

Faculty of Geology, College of Science, University of 

Tehran, 147p. In Persian. 

Navidi N. 2013. Palynostratigraphy of the Dalichai 

Formation at Diktash section, north east of Semnan. 

M.Sc. thesis. Faculty of Geology, College of Science, 

University of Tehran, 197p. In Persian. 

Navidi Izad N. Sajjadi Hazaveh F. Dehbozorgi A. and 

Hashemi Yazdi F. 2014. Palynostratigraphy and 

Paleoenvironment of the Dalichai Formation at 

Diktash section, north east of Semnan. Journal of 

Stratigraphy and Sedimentology Researches, 57(30): 

21-46. In Persian. 

Niknahad M. 2007. Paleontology and stratigraphy of the 

Dalichai Formation in southeast Maragheh (West 

Alborz) with special attention to the Fauna ammonite. 

M.Sc. Thesis, Institute of Earth Sciences, Geological 

Survey of Iran. In Persian. 

Oliveira L.C. Dino R. Duarte L.V. and Perilli N. 2007. 

Calcareous nannofossils and palynomorphs from 

Pliensbachian-Toarcian boundary in the Lusitanian 

Basin, Portugal. Revista Brasileira de Paleontologia, 

10(1): 5-16. 

Phipps D. and Playford G. 1984. Laboratory techniques for 

extraction of palynomorphs from sediments. 

Department of Geology, University of Queensland, 

11(1): 1-23. 

Playford G. and Dettmann M.E. 1965. Rhaeto - Liassic plant 

microfossils from the Leigh Creek Coal Measures, 

South Australia. Senckenbergiana Lethaea, 46(2-3): 

127-181. 

Rafiei A. 2013. Miospores of Jurassic sediments, northwest 

of Semnan, Central Alborz. M.Sc. thesis. Faculty of 

Geology, College of Science, University of Tehran, 

96p. In Persian. 

Rezazadeh Y. 2008. Palynostratigraphy of the Shemshak 

Formation in Shahmirzad Section (east of Central 

Alborz). M.Sc. thesis, Faculty of Geology, University 

of Tehran, 152 p. In Persian 

Ribecai C. 2007. Early Jurassic miospores from Ferrar Group 

of Carapace Nunatak, South Victoria Land, 

Antarctica. Review of Palaeobotany and Palynology, 



Journal of Stratigraphy and Sedimentology Researches University of Isfahan, Vol. 34, Issue 3, No. 72, Autumn 2018 
6 

144: 3-12. 

Saadati Jafarabadi Sh. Allameh M. Poursoltani M.R. and 

Sajjadi F. 2013. Paleoecology and palynostratigraphy 

of the Dalichai Formation, according to miospores, in 

the Bar Village section, East of Binaloud Basin. 

Paleontology, 1 (1): 67-80. 

Sabbaghiyan H. 2009. Palynostratigraphy of the Dalichai 

Formation at Kuhe Rahband, South of Mahdishahr, 

Central Alborz, Iran. M.Sc. thesis. Faculty of 

Geology, College of Science, University of Tehran, 

120p. 

Sajjadi F. and Playford G. 2002a. Systematic and 

stratigraphic palynology of Late Jurassic - earliest 

Cretaceous strata of the Eromange Basin, 

Queensland, Australia. Part 2, Palaeontographica, 

Abteilung A, 261(4-6): 1-99. 

Sajjadi F. and Playford G. 2002b. Systematic and 

stratigraphic palynology of Late Jurassic - earliest 

Cretaceous strata of the Eromange Basin, 

Queensland, Australia. Part 2, Palaeontographica, 

Abteilung B, 261(4-6): 99-165. 

Sajjadi F. Hashemi H. and Dehbozorgi A. 2007. Middle 

Jurassic palynomorphs of the Kashafrud Formation, 

Koppeh Dagh Basin, northeastern Iran. 

Micropaleontology, 53: 391-408. 

Sajjadi F. and Haddad Tavakol. A. 2008. Palaeoecology of 

the Kashafrud Formation, according to 

palynomorphs, east of Mashhad inthe Koppeh Dagh 

Basin. Journal of Sciences, University of Tehran, 34 

(1) 85-101. In Persian. 

Sajjadi F. Hashemi H. and Hashemi Yazdi F. 2009. 

Miospores-based palynostratigraphy of the Dalichai 

Formation at the Balu section, north of Semnan. 

Iranian Journal of Geology, 3 (10): 59-68. In Persian. 

Sajjadi F. and Dermanaki Farahani S. 2016. 

Palynostratigraphy and paleoecology of Middle 

Jurassic strata, southeastern Maragheh, according to 

terrestrial. Journal of Stratigraphy and Sedimentology 

Researches, 33(2): 41-64. In Persian. 

Schairer, G. Seyed-Emami K and Zeiss A. 1991. Ammoniten 

aus der oberen Dalichai-Formation (Callov) ostlich 

von Semnan (SE-Alborz, Iran). Mitteilungen der 

Bayerische Staatssammlung für Paläontologie 

Historiche und Geologie, 31: 47-67. 

Shahrabi M. 1994. Description of the Urumieh geological 

map (scale 1/250000): Geological Survey of Iran, B3, 

90 p Seyed-Emami K. Schairer G. and Bolourchi M. 

H. 1985. Ammoniten aus der unteren Dalichy - 

Formation (oberes Bajocium bis unteres Bathonium) 

der Umgebung von Abe - Garm (Avaj, NW - 

Zentraliran), Zitteliana, 12: 57-85. In Persian. 

Shahsavani D. 2003. Palynostratigraphy, palynofacies and 

paleoenvironment in Chamak Bid Formation at 

Jajarm section. M.Sc. thesis, Faculty of Geology, 

University of Tehran. In Persian. 

Shams M. 2007. Stratigraphic and fossil study of Dalichai 

Formation in Parvar District, North Semnan (Central 

Alborz, with special note to ammonites). M.Sc. 

Thesis, Faculty of Science, University of University 

of Tehran. In Persian. 

Seyed-EmamiK. Schairer G. and Alavi-Naini M. 1989. 

Ammoniten aus der unteren Dalichy - Formation 

(Unterbathon) ostlich von Semnan (SE - Alborz, 

Iran). Muncher Geowiss. Abhandlungen, A, 15: 79-

91. 

Seyed-Emami K. Schairer G. and Zeiss A. 1995. Ammoniten 

aus der Dalichai - Formation (Mittlerer bis Oberer 

Jura) und der Lar - Formation (Oberer Jura) N 

Emamzadeh - Hashem (Zentralalborz, Nordirn). 

Mitteilungen der Bayerische Staatssammlung für 

Paläontologie und Historiche Geologie, 35: 39-52. 

Seyed-Emami K. Schairer G. and Alavi-Naini M. 1996. 

Ammoniten aus dem oberen Bajoc (Mittlerer Jura) 

des SE-Koppeh dagh und SEAlborz (NE-Iran). 

Mitteilungen der Bayerische Staatssammlung für 

Paläontologie und Historiche Geologie, 36: 87-106. 

Seyed-Emami K. Fursich F.T. and Schairer G. 2001. 

Lithostratigraphy, ammonites and 

palaeoenvironments of Middle Jurassic strata in 

North and Central Iran. Newsl. Stratigr. 38(2/3): 163-

148.  

Sohaili S. 2002. Palaeoecology of Hojedk Formation in the 

Pabdana, according to palynology. M.Sc. thesis, 

Faculty of Geology, University of Tehran, 142 p. In 

Persian. 

Srivastava S.K. 2011. Spore-pollen biostratigraphy of the 

English Jurassic. Paleontographica, Abteilung B, 285: 

113-201. 

Steiger R 1966. Die Geologie der West-Firuzkuh-Area 

(Zentral Elburz/Iran). Geologisches Institute der 

Eidgenosischen Technischen Hochschule und der 

Universitat Zürich, 68: 1-145. 

Stöcklin J. Nabavi M. and Samimi M. 1965. Geology and 

mineral resources of the Soltanieh Mountains (North 

West Iran). Geological Survey of Iran, Report No. 2: 

47. 

Stöcklin J. 1972. Lexigue Stratigraphique International Vol. 

III, Fascicule 9b: 1-238, Iran. 

Stöcklin J. and Setudehnia A. 1991. Stratigraphic Lexicon of 

Iran. Part I, Central, North and East Iran. Geological 

Survey of Iran, Report No. 18: 338. 

Sultan I.Z. and Solaiman H.A. 1978. Palynostratigraphie du 

Bathonian – Callovian du puits no. 3 de Barga, Sinai 

nord, Egypte. Revue Micropalaeontologie, 20: 222- 

229. 

Sussli P.E. 1976. The geology of the lower Haraz Valley 

Area. Centeral Alborz, Iran. Geological Survey of 

Iran. Report No. 38: 1-118. 

Vigran J.O. and Thush B. 1975. Illustration of Norwegian 

microfossils. Illustration and distribution of the 

Jurassic palynomorphs of Norway. Royal Norwegian 

Council of Science and Industrial Researches 

(NTNF), Continental shelf Division 65: 1-55. 

Wheeler J.W. and Sarjeant W.A.S. 1990. Jurassic and 

Cretaceous palynomorphs from the central Alborz 

Mountains, Iran: Their significance in biostratigraphy 

and palaeogeography, Modern Geology, 14(4): 375. 

Williams G.L. 1975. Dinoflagellate and spore stratigraphy of 

the Mesozoic-Cenozoic, offshore eastern Canada. 

Geological Survey of Canada, paper 74-30, 2: 107-

161. 

Ziaja J. 2006. Lower Jurassic spores and pollen grains from 

Odrowąż, Mesozoic margin of the Holy Cross 

Mountains. Poland. Acta Palaeobotanica, 46(1): 3-83. 



شناسينگاريورسوبهايچينهپژوهش

7937پاييز،سوم،شماره72م،شمارهپياپيچهارسالسيو

22/50/7937:تاريخپذيرش79/72/7931:تاريخوصول

91-27صص
 

یو شرق یالبرز مرکز( دوگر) یانیم کیرسوبات ژوراس یگرافینوستراتیپال


 ،ايرانشناسي،پرديسعلوم،دانشگاهتهرانزمينۀدانشكد،يشناسليوفسيشناسنهيچيدکترهاشمی يزدی، فیروزه

 ،ايرانعلوم،دانشگاهتهرانسيپرد،يشناسنيزمۀدانشكد،اريدانش، یفرشته سجاد

 ايرانتهران،،يدانشگاهخوارزم،يشناسنيزمگروه،نيدانشكدهعلومزم،اريدانش، یهاشم نیحسسید

 
 چکیده

متعلق)گونهاسپور35متنوعيشاملپالينوفلوراي.ژوراسيکميانيدرشمالايرانپراکندگيجغرافياييوسيعيدارندهايآهكيشيلوشيل

و(البرزمرکزي)بلووشناسيپلدخترهايچينهبرشدرهايسازنددليچايدرنهشته(جنس3منتسببه)گونهپولن22و(جنس22به

داخليفرامينيفرها،ۀپوستها،داينوسيستعناصردرياييشاملهايشاخصمحيطخشكي،برپالينومورفعلاوهوجوددارد؛(البرزشرقي)لوان

اسكلوکودونتديتاسمانيت آکريتاركهاها، حفظو با ها نيز خوب ميشدگي شوندديده مانندتوجهبا. ميوسپورهايي حضور به

Klukisporites variegatus،Concavissimisporites verrucosus ،Converrucosisporites pricei ،Sellaspora asperata،

Contignisporites burgeri ،Osmundacidites senectusوStriatella spp.چينه پراکندگي شناختهکه رسوباتشدهشناسي در اي

نهشتهژوراسيکمياني دارند مختلفدنيا برشمناطق در دليچاي سازند چينههاي مطالعههاي شدهشناسي نسبتدادهژوراسيکميانيبه

شوندمي سن. تعيين باتوجه اين به هايداينوفلاژلهوجود چينهبا شناختهگسترش پسين)شدهشناسي مانند(کالووين-باژوسين

Cribroperidinium crispum،Meiourogonyaulax valensii،Carpatodinium predae ،Ctenidodinium combazii،

Compositosphaeridium polonicum شودتأييدميMendicodinium groenlandicumو هاشناسيميوسپورچينهبراساسگسترش.

 Klukisporites variegatus, Araucariacites australis, Cerebropollenites macroverrucosus Assemblage Zoneتجمعييوزوناب

 .شودميمعرفيدرالبرزمرکزيوالبرزشرقيهايسازنددليچايدرنهشته

البرزيهاکوه،يچايسازنددل،يانيمکيژوراس،يگرافينوستراتيپال:کلیدی های واژه
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 مقدمه

هپپادروداينوفلاژلپپه(اسپپپورهاهپپايپپپولنودانپپه)هاميوسپپپور

.هايژوراسيکميانينقشمهميدارندپالينوستراتيگرافينهشته

هپاييادشپدهدربيوسپتراتيگرافيواگرچهکاربردميكروفسپيل

هپاپپيشهپايرسپوبيديرينپهدردنيپاازمپدتبررسيمحيط

شناسپيشناختهشپدهاسپتشناسپاييوکپاربردآنهپادرچينپه

متعپدديبپرهپايمطالعپه.نسبتاًجديپداسپتژوراسيکايران

 e.g. Wheeler and)انپدهاييادشدهانجامشدهاساسپالينومورف

Sarjeant 1990; Khaki 2001; Shahsavani 2003; Niknahad 2007; 

Sajjadi et al. 2007; Sabbaghiyan 2009; Ghasemi-Nejad et al. 

2012; Navidi 2013; Rafiei 2013; Dehbozorgi 2013; 

Dehbozorgi et al. 2013; Mafi et al. 2013; Hashemi Yazdi 2008, 

2015; Sajjadi and Dermanaki Farahani 2016.)

بپپراسپپاسهپپايمختلفپپيدردودهپپۀاخيپپرپپپالينوزون

بپپرايرسپپوباتژوراسپپيکميپپانيالبپپرزمرکپپزيميوسپپپورها

(Sajjadi et al. 2009; Navidi Izad et al. 2014)البپرزرربپي،

(Sajjadi and Dermanaki Farahani 2016)،البرزشرقي(Saadati 

Jafarabadi et al. 2013)داغ،کپپه(Sajjadi et al. 2007; Sajjadi 

(and Haddad Tavakol 2008وايرانمرکپزي(Hashemi Yazdi 

(et al. 2014پيشنهادشدهاست.



ايران در شمال دلیچای سازند شناسی چینه

هپايدريپاييازجملپهنهشپته(ازگپروهمگپو)سازنددليچاي

اسپتکپهگسپترشجغرافيپاييوسپيعيدريانيپمژوراسيک

-ماننپدورنپسسپبزشناسپيپشپتهريخپت.شمالايراندارد

رنپسهپايتيپرهآنراازرديپفخاکستريروشناينسپازند

سپتبرۀهپايکربناتپوصپخره(گروهشمشک)دارزيرينزرال

مپرززيپرينسپازنددليچپاي.کنپدجدامي(سازندلار)رويي

سپمنانو(Steiger 1966)ودرنواحيفيروزکوهاستناپيوسته

(Nabavi and Seyed-Emami 1977)باافقکنگلومراييکوارتزي

هايآرپازينايپنسپازندشودوگاهيلايهسفيدرنسآرازمي

مپرز.هسپتندگليفراوانهايهايليمونيتيوتركدارايقلوه

 Allenbach)بالايياينسپازندبپاسپازندلارتپدريجياسپت

1966; Annelles et al. 1975; Sussli 1976)ودرمحپلحپذف

دارسازندلارقپرارداردهايچرتهايمارنيوآرازلايهلايه

)Aghanabati 1998 ;Stöcklin and Setudehnia 1991(.

هپايوماکروفسپيلميكپرووجپودعلپتسازنددليچايبپه

هپپا،ايهپپا،دوکفپپههپپا،بلمنيپپتآمونيپپتماننپپدجپپانوريمتنپپو 

ها،بريوزوآهپاوفرامينيفرهپادربراکيوپودها،خارپوستان،اسفنج

استشدهتعيينسنشناسيمطالعهوچينههايبرشبسيارياز
(e.g. Stöcklin 1972; Nabavi and Seyed-Emami 1977; Schairer 

(et al. 1991; Seyed-Emami et al. 1985, 1989, 1995, 1996, 2001.

دماوند،کپر،،)گسترشجغرافياييسازنددليچايبهالبرز

...(هپراز،سپمنان،جپام،شپاهرودوۀآبيک،شمالقزوين،در

 .Stöcklin et al)زنجپانۀهايسپلطانيودرکوهنيستمحدود

،(Abarghani and Adabi 2000; Niknahad 2007)،مرارپه1965)

شپر جنپوبو(Seyed-Emami et al. 1985)گپرمهمپدانآب

 .نيزگزارششدهاست(Shahrabi 1994)اروميهۀدرياچ

هپايبپهسپنگوارهتوجپهکليسنسازنددليچايبپاطوربه

آمونيتيموجوددرآنازباژوسينپسينتاکالووينتعيينشده

-Stöcklin 1972; Bolourchi 1975; Sussli 1976; Seyed)اسپت

Emami et al. 1985, 1989, 1995, 1996; Ghasemi-Nejad et al. 

(2012; Dehbozorgi et al. 2013; Mafi et al. 2013.

هپايسپازندهدفمطالعۀحاضر،پالينوزوناسپيوننهشپته

مبنپايدرالبرزمرکزيوشرقيبپر(ژوراسيکمياني)دليچاي

هپاينهشپتهدرشپدگيخپوببپاحفپظمتنپو يميوسپورها

.يادشدهاست


هتتای  هتتای ارتبتتاری بتتر   موقعیتتج رارافیتتايی و راه 

شده شناسی مطالعه چینه

رسپوباتايپنسپازنددليچپايازپالينوستراتيگرافيبراي

در)بلپووشناسپيپپلدختپرچينههايبرشواحدسنگيدر

شپدبپردارينمونپه(البپرزشپرقيدر)ولپوان(البرزمرکپزي

مرززيرينسازنددليچپايبپاسپازندشمشپکدر(.7شكل)

ومرزبپالايياستناپيوستهشدهمطالعهشناسيهايچينهبرش

هايمپارنيوتدريجيوباحذفلايهشكلآنباسازندلاربه

.شوددارمشخصميهايآهکچرتآرازلايه



 

 

29 يوشرقيالبرزمرکز(دوگر)يانيمکيرسوباتژوراسيگرافينوستراتيپال

 

22ًََ22جغرافياييبامختصاتشناسيپلدختربرشچينه

ْ90N 27ًَ57ْ02وآنE،ازپپپيشوآمپپل-درمسپپيرتهپپران

ياآبشار)درمجاورتآبشارپلدختر( )امامزادههاشمتونل

سپازند(.7شكل)واقعشدهاستدرالبرزمرکزي(قلعهدختر

رويمتپر702شناسيباضپخامتچينهدليچايدراينمقطع

.سازندشمشکوزيرسازندلارقراردارد

درشناسپيبلپوبرشچينپهدر(متر032)سازنددليچاي

کيلپپومتري7دروتقريبپپاً(کپپوهگپپاوك)پيغمبپپرانۀمنطقپپ

بينسازندهايشمشکدرزيرولارشر روستايبلوشمال

يادشدهشناسيبرايدسترسيبهبرشچينه.دربالاقراردارد

وطول72ًََ29ْ91Nجغرافياييمرکزيبامختصاتدرالبرز

سمناناستفاده-دامغانۀازجاد،22ًَ29ْ09Eجغرافياييآن

يکيلومتر0درشمالتقريباًسمتايخاکيبهجاده.شودمي

وجپودداردکپهدامغپان-راهسپمنانپلپيسسمنان،مقابپل

وايپنجپادهازطريپقنظردشناسيمدسترسيبهبرشچينه

پذيراسپتآبادوبلوامكانازعبورازروستاهايشريعتپس

(.7شكل)

 21ََ22ْ91ًجغرافياييبامختصاتلوانيشناسنهيچبرش

N 10ًَ72ْ02جغرافيپايي طپولوE،2ودامغپانشپمالدر

درکلاتهازپسلومتريک نيبوطزرهيروستايكينزدرودبار

(.7شكل)قراردارددرالبرزشرقيزيکلارولوانيروستاها

سازنددليچايدرايپنمحپلرويسپازندشمشپکوزيپر

.داردضخامتمتر722سازندلارقرارگرفتهاستو




 یشرق و یمرکز البرزدر  یچایسازند دلشناسی  چینه یها به بر  یدسترس یها و راه يیایراراف جیموقع -1شکل 

 
 رو  کار

مونپهازن752،پپالينوفلورايسپازنددليچپايۀمنظورمطالعبه

البپرزمرکپزييادشدهدرهايآهكيواحدسنگيشيلوشيل

بپرش)والبرزشپرقي(شناسيپلدختروبلوچينههايبرش)

سپازيجدابپراي(.2شكل)شدآوريجمع(لوانشناسيچينه

وتهيپۀ(maceration)هاازرسپوباتدربرگيرنپدهپالينومورف

 Phipps and)فورداسلايدهايپالينولوژيازروشفيپسوپلي

Playford 1984)شپدهبپالنزهپاياسلايدهايتهيه.شداستفاده

-SM-LUXمپپدل)Leitzميكروسپپكوننپپوري×755و×25

POL)شپپدگيحفپپظدارايايهپپپپپالينومورف.مطالعپپهشپپدند
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بپابپرداريوعكپسشپدندبرداريانتخابخوببرايعكس

درPower Shot A1100مپدلCanonدوربينديجيتالينپو 

شپپدهپپپالينوفلورايمطالعپپهدر.انجپپامشپپد×755بزرگنمپپايي

منتسب)گونهپولن22و(جنس22متعلقبه)گونهاسپور35

شناسپيپراکنپدگيچينپهسپپس؛شناسپاييشپد(جپنس3به

شناسپيدرهربرشچينهشدههايمطالعهميوسپورهادرنهشته

سپازندپالينوسپتراتيگرافيمشخصوبرايپناسپاس،الگپوي

.شدپيشنهادوشرقيدليچايدرالبرزمرکزي



 شده رسوبات مطالعهپالینوستراتیگرافی و تعیین سن 

ميوسپپورهايبپاگسپترشانپوا شپاملمتنوعيپالينوفلوراي

داخلپپيۀپوسپپتهپپا،داينوسيسپپتشپپده،شناسپپيشپپناختهچينپپه

بپاهپاهاوآکريتپاركها،اسكلوکودونتفرامينيفرها،تاسمانيت

هپايهايسازنددليچايدربرشدرنهشتهخوبشدگيحفظ

 (.7پليت)شدهوجودداردشناسيمطالعهچينه

پلدخترشناسيچينهسازنددليچايدربرشپالينوفلوراي

گونپهپپولن73و(جنس77متعلقبه)گونهاسپور22شامل

هايوسپپپورمي(.9شپپكل)اسپپت(جپپنس77بپپهمنتسپپب)

:شناسيعبارتندازاينبرشچينهشدهدرشناسايي
Dictyophyllidites mortonii, Cyathidites australis, 

Gleicheniidites senonicus, Alisporites lowoodensis, 

Ricciisporites tuberculatus, Striatella seebergensis, 

Chasmatosporites apertus, Alisporites australis, 

Todisporites minor, Limbosporites 

antiquus,Perinopollenites elatoides, 

Concavissimisporites verrucosus, Cyathidites minor, 

Densoisporites velatus, Chasmatosporites major, 

Alisporites similis, Cerebropollenites 

macroverrucosus, Araucariacites australis, 

Matonisporites crassiangulatus, Deltoidospora hallii, 

Klukisporites variegatus, Lycopodiumsporites 

rugulatus, Biretisporites vallatus, Dictyophyllidites 

harrisii, Osmundacidites senectus, Retitriletes 

austroclavatidites, Limbosporites denmeadii, 

Platysaccus papilionis, Klukisporites scaberis, 

Platysaccus queenslandi, Dictyophyllidites harrisii, 

Ischyosporites crateris, Callialasporites dampieri, 

Limbosporites lundbladii, Apiculatisporites 

pristidentatus, Classopollis simplex, Araucariacites 

australis,Classopollisclassoides, Callialasporites 

segmentatus, Callialasporites minus, Cycadopites 

follicularis, Podocarpidites arquatus.  



 
 

20 يوشرقيالبرزمرکز(دوگر)يانيمکيرسوباتژوراسيگرافينوستراتيپال

 


 یشرق و یمرکز البرز در شده مطالعه یشناس نهیچ یها در بر  یچایسازند دل یگرافیتوستراتیل -2شکل 

 

بلپوشناسپيبپرشچينپههايژوراسپيکميپانينهشتهدر

مربوط)گونهپولن27و(جنس95متعلقبه)گونهاسپور22

 :عبارتندازکه(2شكل)وجوددارد(جنس2به

Biretisporites vallatus, Alisporites lowoodensis, 

Ricciisporites tuberculatus, Alisporites grandis, 

Cerebropollenites macroverrucosus, Alisporites 

australis, Callialasporites dampieri, Gleicheniidites 

senonicus, Alisporites similis, Osmundacidites 

senectus, Dictyophyllidites mortonii, Cyathidites 

australis,Chasmatosporites apertus, Klukisporites 

variegatus, Araucariacites australis, Callialasporites 

segmentatus, Densoisporites velatus, Deltoidospora 

hallii, Perinopollenites elatoides, Dictyophyllidites 

harrisii, Concavissimisporites punctatus, Retitriletes 

clavatoides, Retitriletes rosewoodensis, Retitriletes 

polygonatus, Limbosporites antiquus, Callialasporites 

minus, Dictyotosporites complex, Concavissimisporites 

verrucosus, Cyathidites minor, Todisporites minor, 

Cycadopites grandis, Matonisporites crassiangulatus, 

Lycopodiumsporites rugulatus, Podocarpidites sp., 

Velosporites sp., Rugulatisporites neuquenensis, 

Aratrisporites fischeri, Toripustulatisporites 

kainophyticus, Limbosporites denmeadii, Striatella 

patenii, Callialasporites turbatus, Osmundacidites 

wellmanii, Foveosporites pseudoalveolatus, 

Todisporites Major, Cyathidites concavus, 

Calamospora tener, Alisporites microsaccus, 

Cibotiumspora jurienensis, Verrucosisporites varians, 

Osmundacidites verrucatus, Undulatisporites 

undulapolus, Neoraistrickia taylorii, 

Converrucosisporites pricei, Foveosporites canalis, 

Converrucosisporites parvitumulus, Velosporites 

rugulatus, Sellaspora passa, Camarozonosporites 

ramosus, Striatella parva, Osmundacidites injunensis. 
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سپازنددليچپايدرشدهدررسوباتپالينوفلورايشناسايي

بپهنتسپبم)گونهاسپپور93نيزشامللوانشناسيبرشچينه

گونپه73و(جپنس7متعلپقبپه)گونهپپولن79،(جنس27

(.0شپپپكل)اسپپپت(جپپپنس75بپپپهربپپپوطم)داينوفلاژلپپپه

شناسپيعبارتنپدهبرشچينشدهدراينشناساييهايوسپورمي

 :از

Dictyophyllidites mortonii, Cyathidites australis, 

Gleicheniidites senonicus, Alisporites lowoodensis, 

Ricciisporites tuberculatus, Concavissimisporites 

punctatus, Striatella seebergensis, Chasmatosporites 

apertus, Alisporites australis, Todisporites minor, 

Perinopollenites elatoides, Concavissimisporites 

verrucosus, Cyathidites minor, Densoisporites velatus, 

Dictyotosporites complex, Kyrtomisporis laevigatus, 

Chasmatosporites major, Alisporites similis, 

Cerebropollenites macroverrucosus, Araucariacites 

australis, Velosporites rugulatus, Matonisporites 

crassiangulatus, Deltoidospora hallii, Klukisporites 

variegatus, Lycopodiumsporites rugulatus, 

Biretisporites sp., Dictyophyllidites harrisii, 

Osmundacidites senectus, Verrucosisporites major, 

Retitriletes austroclavatidites, Retitriletes polygonatus, 

Foveosporites acutus, Neoraistrickia taylorii, 

Sellaspora passa, Limbosporites lundbladii, 

Limbosporites denmeadii, Klukisporites scaberis, 

Neoraistrickia parvibacula, Alisporites grandis, 

Sellaspora passa, Toripustulatisporites kainophyticus, 

Platysaccus queenslandi, Dictyophyllidites harrisii, 

Ischyosporites crateris, Callialasporites dampieri, 

Apiculatisporites pristidentatus, Trilobosporites 

antiquus, Leptolepidites verrucatus. 

رسوباتژوراسيکايراندرلوژيپالينودرنيمقرنگذشته

هپايموضپو مطالعپهداغالبرز،ايپرانمرکپزيوکپپهنواحي

 ;Kimyai 1968, 1974; Arjang 1975) متعپدديبپپودهاسپت

(Achilles et al. 1984; Bharadwaj and Kumar 1986, 1988وبر

هپاييادشپدهشناسيپپالينومورفاساسالگويگسترشچينه

محلپيهاييوزوناب(هايخشكيويژهانوا شاخصمحيطبه)

زمانهايجهانيهموبابايوزونمعرفيهاييادشدهدرنهشته

.اندمقايسهشده

وگسپپترشوجپپودبپپهتوجپپهبپپا(Arjang 1975)ارژنپپس

داررسپپوباتزرپپالدرميوسپپپورهايمشپپخصشناسپپيچينپپه

متعلپقConcavisporites (Dictyophyllidites) Zoneکرمپان

زونزيپپپرو)Klukisporites Zoneليپپپاسو-بپپپهرتپپپين

Klukisporites variegatus Subzone)دربهدوگپرراربوطم

مپرزۀاوبپهعقيپد(.7جپدول)کپردمعرفييادشدهرسوبات

وناگهپانيدرخپورتوجپهبپافراوانپيهپاييادشپدهزونبايو

Klukia exilis (Phillips) Raciborski, 1890(گيپپاهوالپپد

Klukisporites variegatus)گفتنياستامكان.مطابقتدارد

 Arjang)ارژنپسشپدۀاسپيوناسپتفاهزونشناساييالگپويبايو

.وجپودداردشپدهمطالعپهشناسپيچينپههپايرشدرب(1975

سپازنددليچپايدررسپوباتمشتركطورکهبهيميوسپورهاي

دارهپايزرپالونهشپتهشپدهمطالعهشناسيچينههايبرشدر

 :عبارتندازکرمانوجوددارند

Klukisporites variegatus, Cyathidites australis, 

Cyathidites minor, Neoraistrickia gristhorpensis 

(truncata), Osmundacidites wellmanii, Todisporites 

minor, Concavisporites labrapunctatus 

(Dictyophyllidites harrisii), Concavisporites persicus 

(Dictyophyllidites mortonii), Podocarpidites biformis, 

Cycadopites parvus (crassimarginis), Cycadopites 

carassisulcatus (crassimarginis), Cycadopites 

follicularis, Lycopodiumsporites (Retitriletes) 

clavatoides. 

 

 (Arjang 1975) رانيشرق ا رنوب ،کرمان ۀحوض یانیم کیژوراس - پسین اسيتر ونینوزوناسیپال -1ردول 

System Triassic Jurassic 

Sub-System Rhaetian Liassic Dogger 

Zone Concavisporites Klukisporites 

Subzone Concavisporites kermanense Concavisporites kaiseri Klukisporites variegatus 










