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Calcareous nannofossil biostratigraphic chart of Nimbolook section
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Plate 1- Cross Polarized light (XPL) of calcareous nannofossil pictures from early Cretaceous of Nimbolook section. (MN= Nimbolook). Scale
bar for all pictures: 5 pm.

(A) Amphizygus brooksii,(XPL), Sample No. MN 44-; (B) Amphizygus brooksii,(XPL), Sample No. MN 415-;(C)(10 °rotated), Tranolithus
orionatus, (XPL), Sample No., MN 417-; (D) Tranolithus orionatus, (XPL), Sample No., MN 424-; (E)(10 °rotated), Tranolithus orionatus,
(XPL), Sample No., MN 414-;(F) (40 ° rotated), Staurolithites sp., (XPL), Sample No. MN 424-; (G)(30 °rotated), Placozygus fibuliformis,
Sample No. MN 41-; (H) (30 °rotated), Eiffelithus turriseiffelii, Sample No. MN 417-; (I) (10 °rotated), Eiffelithus monechiae, Sample No.
MN 414-; (J) (20 °rotated), Eiffelithus monechiae, Sample No. MN 414-; (K) Eiffelithus monechiae, Sample No. MN 414-; (L) Eiffelithus
monechiae, Sample No. MN 49-; (M) Eiffelithus turriseiffelii, Sample No. MN 423-; (N), Cyclagelosphaera sp., Sample No. MN 49-; (O)
Rhagodiscus reniformis, Sample No. MN 414-; (P) (30 °rotated), Rhagodiscus reniformis, Sample No. MN 414-; (Q) Rhagodiscus reniformis,
Sample No. MN 424-; (R) Rhagodiscus asper, Sample No. MN 45-; (S) (30° rotated) Rhagodiscus asper, Sample No. MN 45-; (T) Rhagodiscus
asper, Sample No. MN 423-.
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Plate 2

Plate 2- Cross Polarized Light (XPL) and Plane Polarized Light (PPL) of calcareous nannofossil pictures from early Cretaceous of
Nimbolook section. (All pictures are XPL except R &S). (MN= Nimbolook). Scale bar for all pictures: 5 pm.

(A) Biscutum constans,(XPL), Sample No. MN 44-; (B) Biscutum constans, (XPL), Sample No. MN 414-; (C) Discorhabdus ignotus, Sample
No. MN 41-; (D) Discorhabdus ignotus, Sample No. MN 423-; (E) Prediscosphaera columnata, Sample No. MN 45-; (F) Prediscosphaera
cf. P. cretacea, Sample No. MN 49-; (G) Prediscosphaera cf. P. spinosa, Sample No. MN 414-; (H) Retecapsa angustiforata, Sample No.
MN 424-; (I) Retecapsa angustiphorata, Sample No. MN 414-; (J) Retecapsa ficula, Sample No. MN 415-; (K) Manivitella pemmatoidea,
Sample No. MN 414-; (L) Watznaueria biporta, Sample No. MN 44-; (M) Watznaueria biporta, Sample No. MN 414-; (N) Watznaueria

fossacincta, Sample No. MN 411-; (O) Watznaueria barnesiae, Sample No. MN 42-; (P) Eprolithus floralis, Sample No. MN 414-; (Q)

Braarudosphaera afiicana, Sample No. MN 45-; (R) Nannoconus multicadus, (PPL), Sample No. MN 423-; (S) Nannoconus truittii
rectangularis, (PPL), Sample No. MN 415-; (T) Nannoconus sp. (Top view), Sample No. MN 415-.



5 i adlles 3y5e i 3 35 se a6 S Ole s (Frakes, 1979) sl
BE) Lmu'}f (,-:;7@‘) Rhagodiscus asper 45)? s .Rhagodiscus spp Lgl.wu‘}f
Cyclogelosphaera margereli, ghm'}f 5 e it andlbe 3 50 (Slad gal
Zeugrhabdotus diplogrammus, Nannoconus spp., Eiffelithus turrisseifelli,
s Rhagodiscus asper, Ragodiscus achlyostaurion, Tranolithus orionatus
Erba etal., 1992;) Lloud = as f; ol s S Ol e s Watznaueria spp
Mutterlose, 1992; Herrle et al., 2003; Linnert and Mutterlose, 2009;
S s, e iasilis f; o7 ka8 (Do Monte Guerra et al., 2011
o Zeugrhabdotus embergeri guw'}f Aies buege U ool oL e
S ol > ggl.agT ool tgl.etam')f Olse 4 Biscutum constans
s Slelezl s ks S o) ssa> (Tiraboschi et al.,, 2009) Llods
Slp 4 ol oty i S 0 8 Ll 3 1m s T (S5l a0l Sl
S 5 oS ted Doty eeldip pa 5 Sldlas 4 5L ki) ol e
dalg atls O 4 o7 55 5 Sl o ks ol o S
Watznaueria barnesiae s Tranolithus orionatus A5l L;_LAAS; pomen S
Thierestain, 1971;) L)1 ;s> oWl i Gla b 0 aen 53 Sl O 50
.(Roth, 1978; Sissingh, 1977; Perch-Nielsen, 1985; Bown, 1998
SFHs sladnlp 5 (S S5 gy w5 b S Shas 2 p 0dsl
@V o aelsl s ol Bl sy Ld 5l 65 a2l sl O
b Jeud 56 NCTC 055525k dalas CCTb 055,25 55 b1l 55 5 ey 3T
b oed 5 ol 5> (S labon Oln i ol ind U 5 Sl L
CC8 &350 3 sk 53 Lol ol Camds ¢ S35 55 5 5550 ladnl b s o
Ly bwgie b Cams A 5 Sdibis Ole NC9 5 NC8 (sla0s) Jsles
Sashis ol Sl olan Jd b s S Sl 5 SSUE I
el 5k sl S (S S g 3 A Vil s
Watznaueria barnesiae O smas Jaoes dolasl Loyl 5l 5 5o polis ols d}f
&S e Do sba s ziy s Cyclogelosphaera sp. (Erba et al., 1992) ,

RESLIW.Y U‘)‘f’
S —0

Sliguy & Gl ol Slguy G S5 S shas 2y 5l a0l o
@503 0Y 5 20 VPF (gl ou 4 tliad 4wl S o 4 Glate oS O ST ol ail
codd plonil Sllllas 6l A5 sl (ST (glaJud 5wl p andllas sl
o ks Glalid B cpl 53 esl gl V0 1 i ¥o 4 hate b L 45 VF
I BN R R RS O PN A SR PRGN JUH [ S
(V .Lb asia Lo dibie s Roth (1978) 5 Sissingh (1977) & ab
L Jsles CCTB 03,5 31 s25 L Chiastozygus litterarius Zone I idw
s b Jsles CC8 L Prediscoshaera columnata Zone (Y <NC7C 035, 5
3w b Jslas CCY \ Effelithus turriseiffelii Zone 1 s (¥ NC9 4 NC8
NCI0 05 5l

Gplesie 5 Gl =g DAY (o o SO G Slllae il
andllas 5,40 slaatiyg (gl » (?late Aptian-Albian-early Cenomanian) § iy
Sl Sl ol 53 3550 (ST Gl Juud 5L a8 sz 355 00 lgiiny
bl b S 08 Gl T llps 55 S has 2y Slgm) 045wt
b B b ge Sl sl o s 50 &S Clpn S a6 ST sl
ol &g sl 4 >

NC9 5 NC8C (sladrs) ;- Aws CC8a Jslae NC8B s NC8A (sla0rs) 5
S5 1 6T 015w s dmes B2 onl 53 (CC8D 0555 b las)
4Ok 5 Jeb 5 (S S5 i s w G5 sl s S 15 08
S oky3 Sl 1 5 m nl 93 Gt sl (S Asaim 5 ST

G Axopodorhabdus albianus &5 (FO) , yb> sl IINCY 0558
O35m ool sb s wbs Eiffellithus turriseiffelii &8 5 pom sl
(s Eiffellithus monechiae % 8 ysi= LNCIB 5 NCIA 0355 95 4
S ldaia Ogiw 50 Y 55 12-MN4 o)les 51 0T jai o5 548
Axopodorhabdus &8 (FO) ,5¢b sl 4l » NCIA 03,5 usl ok
Ll 545 @ ,» Eiffellithus monechiae &5 (FO) 5k O3 G albianus
&S s M & gai &S s 5 Axopodorhabdus albianus & & ) Msa
W) ) Oy o opl 2l ¢l Eiffellithus monechiae 43; Jseb YL
45 (FO) pi> dsl 31 55 NCIB 035, 3,5 K& 1, NCIB 5 NCIA
Eiffellithus turriseiffelii 8 (FO) |, som odsl G Eiffellithus monechiae
ol 1y (rlibair O gt 6 20 VA b (g0 9 SO MN-17 G MN-12 31 5 (i
095 Cm ) Sols andllan 350 s Dbgny 56 opl 0Dt 5 0pl b5
S0 b Jslee Sissingh (1977) (dudsjcms; 501 51 CC8
Sbe b ot T slls 5 Roth (1978) (suiudsjmm s 51 NCO 5 NCB
el (parts of late Albian) ey udT 51 sla isw 5 (early to middle Albian)
s b Jelo CCY b Eiffellithusturriseiffelii Zone 3f iy .Y —F
NC10 yg) 3!
G Eiffellithus turriseiffelii 5 (FO) ,yb sl L 8 CCO 0550
Ly ¢35 o 5,2 Microrhabdulus decoratus 48 (FO) pi> sl
Sl o el Sissingh (1977) kw5 3 b s Thierstein (1971)

39-MN4 b 17-MN4 (slas a5 51 4 ol 20 VY 0550 mm s ! (St
Sol s w ogh e Jals 1) (elbain 0w g V00 b g VA 5D
S i3 opl cdis ey s Corollithion kennedyi 65 asdlan 3550 Dby o
b dolas & 25 8 i 53 CCY B350 Sl s Ol |y Sligs
a5 Sasbis Ol 0550w ol Jsb 5 .l NCLO 0g50mm J)
ohar Ld 5U law 8 Slsl s 5 58U hIBIL 5 o5 lowsie b Cand
0553 b Jslas Sissingh (1977) Gs0 s 3 51 CCO O 550 ol
decoratus Microrhabdulus 43; .l Roth (1978) (g4u0 9 3w 5 5INCI0
Slswy 93 0558m ol 5 (3 Sl gl 5 o dld S3L Dlgwy cpl 5o 55
late) oy Cpd T i Cpow 055Cams ) o) Sl Tl ol Lol anlllae 55 50
3 g5 oo slgiiy (Pearly Cenomanian) €yl b siw —(Albian

33 0k sl S b 35 K ol o3 41 o 56 Slnand
S r i (ST o od s ST 5 b e slay ST 1S
DS AS1es 5 bl gL el o 5 6 (SaT gl fud st
Mo Ol oy Al o,y Sh 4 Cas SU Cl wwly dues] (CO,)
Erba, 2004;) dited pla (655 Aile Jasmoons ) Jalge o5 5 los ¢ lds
S o e b 55 (ST e e 56 Dlelazr! LS5 .(Mutterlose et al., 2005
(Winteretal., 1994) Cosl arsly 0T Slaes 5 5 o 531 SOL o ¢ o LS) 3
ol S8 S T pans 5 o b 56 (S hs lai 55 535L5 5 ISl ipan
.(Herrle et al., 2003)

2 S o sl Lld bayss 6 Olge 4 aul S o0

sy sl (Ko 5l oleyss 1 gualyd bl ol otd w8 L

A



O 5 il |85

sl

oo WA i ol &ty i1l )57 sl Ol 3, (56 o2 Jlad) &5 sk U3 53 b o syl ol o5 anl S (slaanings iy o3 Jaoes 5 w5 (6,08 —VFAY Cl (gl

Aua/\i ARSI JZ_)\; U}.ﬁ: d.bu QBM‘} Jnl..:u,:») Ol ‘o‘_}i‘ djﬁ: Lé;f Q}S BE) wl..hu:.«) L;TLA-\-;.& g_;‘”)]‘:_\‘ﬂbY L.Cub\_} Jd.‘...f:}h} .CA)\;)M‘ “S cu:.\f‘}l.ﬂ

9 wur}{ﬁj’a Ld)&‘\lﬁ —\yay e 4(.\.5.4 S35 5 3 (84 N ANE-FwEY “p LL;Z:J_JJJ‘M “p (S5 o ' JoslF “z (Eol) e sl WO LQ‘:LJ\UM._J)
PV BT o cole 63 F BT ¢y S 5 oK Ol ) oot a3 ezl Shalos ranitos SVs 48 pazms (56 45m0) S ) 655k G 53 4l ST b gny (531 o o 4 >

YV GV L o Ol pl wlidiay 55 pemil Jiolen ey 01l G5 (uﬂi g.)ja.-)): MU; Ol gy ‘5)&4.’.:?—\\'%' Com el ol ‘.C‘L:SLS}M‘}A €O 4@‘:&3\&)

02 WP ] ol )18 b 0Ll ¢ 0T 0 Slin 2 (36 0 ,8) =57 5 5 s a3 4o S Sl (559551583 5 5B —IWAF (¢ gk,

ibes aezialfacal 3 bl B O 2 du).}(?w}u}.ﬂ—\xj-")MU;‘E}MJduwéjﬂ;'}ﬂg—\rQri.(LS}&f).O.JLQ‘.}LJ‘&}M:;)L.(L&N‘MG.J.AGJ}X}A
Ol oy (O y1 by 5

s pse J_Luh:j? Cpps 3 o DYe a5 gazes (56 s Jlad) 5UT 855 et 4wl S5 claazig Lé\)i_iljz..»l‘,}lj—\\"ﬂ\" w3 woslilay 5 .d eslslas Gppdde SR FITPHI

5iS Gae SLLESTT 5wl e Ole sl

References

Applegate, J. L. and Bergen, J. A., 1988- Cretaceous calcareous nannofossil biostratigraphy of sediments recovered from the Galicia Margin,
ODP Leg 103. In: Boillot, G., Winterer, E. L., et al., Proc. ODP, Sci. Results, 103: College Station, TX (Ocean Drilling Program), p.
293-348.

Bown, P. R. and Young, J. R., 1998- Techniques. In: Bown, P. R. (Ed.), Calcareous Nannofossil Biostratigraphy. British Micropaleontological
Society Publications Series, Chapman and Hall (Kluwer Academic Publishers), London, pp. 16-28.

Bown, P. R., 1998- Calcareous Nannofossil Biostratigraphy, British Micropalaeontological Society Publication Series, Chapman and Hall
(Kluwer Academic Publishers) pp. 1-315.

Bralower, T. J., Monechi, S. and Thierstein, H. R., 1989- Calcareous nannofossil zonation of the Jurassic- Cretaceous boundary interval and
correlation with the geomagnetic polarity timescale. Marine Micropaleontololgy 14, 153-235.

Bramlette, M. N. and Riedel, W. R., 1954- Stratigraphic value of discoasters and some other microfossils related to Recent coccolithophores.
Journal of Paleontology 28, 385-403.

Bramlette, M. N. and Sullivan, F. R., 1961- Coccolithophorids and related Nannoplankton of the early Tertiary in California. Micropaleontology,
7 (2), 129-188.

Bramlette, M. N. and Wilcoxon, J. A., 1967- Middle Tertiary calcareous nannoplankton of the Cipero section, Trinidad, W. I. Tulane Studies in
Geology and Paleontology 5 (3), 93-131.

Burnett, J. A., 1998- Upper Cretaceous. In P.R. Bown (Ed.), Calcareous Nannofossil Biostratigraphy. British Micropaleontology Society
Publications Series, Kluwer Academic Publishers, London, pp. 132-199.

Clap, F. G., 1940- Geology of Eastern Iran. Bulletin of the Geological Society of America 51, 1-102.

Do Monte Guerra, R., Riogi Tokutake, L. and Fauth, G., 2011- Cretaceous calcareous nannofossils from Pelotas Basin, Brazil: Biostratigraphic
and paleoecological inferences. Journal of South American Earth Sciences, 36, 55-71.

Erba, E., 2004- Calcareous nannofossils and Mesozoic oceanic anoxic events, Marine Micropaleontology 52, 85-106.

Erba, E., Castradori, D., Guasti, G. and Ripepe, M., 1992- Calcareous nannofossils and Milankovitch cycles: the example of the Albian Gault
Clay Formation (southern England). Palacogeography, Palacoclimatology, Palacoecology 93, 47-69.

Fauvelet, E. and Eftekharnezhad, J., 1990- (compiler). Explanatory text of the Qayen quadrangle geological map, 1/250000 scales, 200 pp.
Geological Survey of Iran, Tehran.

Frakes, L. A., 1979- Climates Throughout Geologic Time, Elsevier Scientific Publishing Company, Amsterdam, The Netherlands, 310 p.

Herrle, J. O., Pross, J., Friedrich, O., KoBler, P. and Hemleben, C. 2003- Forcing mechanisms for mid-Cretaceous black shale formation:
evidence from the Upper Aptian and Lower Albian of the Vocontian Basin (SE France), Palacogeography, Palaecoclimatology, Palacoecology
190, 399-426.

Linnert, C. and Mutterlose, J., 2009- Evidence of increasing surface water oligotrophy during the Campanian—Maastrichtian boundary interval:
Calcareous nannofossils from DSDP Hole 390A (Blake Nose). Marine Micropaleontology, 73, 26-36.

Manivit, H., Perch-Nielsen, K., Prins, B. and Verbeek, J. W., 1977- Mid Cretaceous calcareous nannofossil biostratigraphy. Proceedings of the
Koninklijke Nederlandse Akademievan Wetens chappen, B 80, 3, 169-81.

Motamedalshariati, M., Raisossadat, S. N., Moloudi, D., and Mortazavi, M., 2016- Foraminifera biozonation and morphogroups from
Nimbolook section, east margin of Lut block, Iran. Arabian Journal of Geoscience, 9, 720 (1-11), DOI 10.1007/s12517-016-2709-y.

¥4



Mutterlose, J., 1992- Biostratigraphy and palacobiogeography of Early Cretaceous nannofossils. Cretaceous Research 13, 167-189.

Mutterlose, J., Bornemann, A. and Herrle, J. O., 2005- Mesozoic calcareous nannofossils state of the art. Palaontologische Zeitschrift 79/1,
113-133.

Perch-Nielsen, K., 1985- Mesozoic calcareous nannofossils. In: Bolli, H. M., Saunders, J. B., Perch- Nielsen, (Eds.), Plankton Stratigraphy,
Cambridge Univ. Press, Cambridge, pp. 329-427.

Raisossadat, S. N., Wang, P. L., Mortazavi, M., Motamedalshariati, M. and Sharifi, J., 2015- Biostratigraphy and chemostratigraphy of Upper
Albian-Lower Cenomanian deposits in southwest Qayen area of eastern Iran, 2nd International Congresson Stratigraphy, STRATI 2015,
Abstract, Berichtedes Institutes fiir Erdwissen schaften Karl-Franzens-Universitdt Graz, Band 21, p. 316.

Roth, P. H. and Thierstein, H., 1972- Calcareous nannoplankton: Leg 14 of the Deep Sea Drilling Project. In: Hayes, D. E., Pimm, A. C., et al.,
Initial Reports DSDP, 14, 421-485.

Roth, P. H., 1978- Cretaceous nannoplankton biostratigraphy and oceanography of the Northwestern Atlantic Ocean. Initial Report Deep Sea
Drilling Project, 44, 731-59.

Sissingh, W., 1977- Biostratigraphy of Cretaceous calcareous nannoplankton. Geol. Mijnbouw 56 (1), 37-65.

Thierstein, H. R., 1971- Tentative Lower Cretaceous nannoplankton zonation. Eclog. Geol. Helv. 64, 459-88.

Tiraboschi, D., Erba, E. and Jenkyns, H. C., 2009- Origin of rhythmic Albian black shales (Piobbico core, central Italy): Calcareous nannofossil
quantitative and statistical analyses and paleoceanographic reconstructions. Paleoceanography, 1-21.

Winter, A., Jordan, R. W. and Roth, P. H., 1994- Biostratigraphy of living coccolithophorids in Ocean waters, in Winter, A., Siesser, W.G.,
(Eds), Coccolithophores: Cambridge University Press, pp. 161-178.



Scientific Quarterly Journal, GEOSCIENCES, Vol. 27, No.107, Spring 2018

Calcareous nannofossils biostratigraphy of lower Cretaceous deposits of
east of Iran, NW of Qayen (Nimbolook stratigraphic section)

Z. 1atifi', F. Foroughi?, M. Motamedalshariati** and S. N. Raeisossadat*

'M.Sc., Department of Geology, Faculty of Sciences, University of Birjand, Birjand, Iran
2Assistant Professor, Faculty of Geology, Collage of Science, University of Tehran, Tehran, Iran
3Assistant Professor, Department of Geology, Faculty of Sciences, University of Birjand, Birjand, Iran
“Professor, Department of Geology, Faculty of Sciences, University of Birjand, Birjand, Iran
Received: 2016 November 12 Accepted: 2017 September 27

Abstract

Calcareous nannofossils of Nimbolook section in north west of Qayen, east of Iran have been investigated. The section is 164 m thick and
consists of limestone, marlstone and shale. Seventy six nannofossil species belong to thirty genera from fifteen families were identified. Based
on the identified calcareous nannofossils, a part of subzone CC7b and biozone CC8 and a part of biozone CC9 of Sissingh biozonation (1977)
and a part of subzone NC7 and biozones NC8, NC9 and a part of biozone NC10 of Roth biozonation (1978) have been suggested for the

Nimbolook section. Therefore, an age of late Aptian—Albian and early Cenomanian? is assigned to the deposits of this section.
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