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A New Aspect on the Neyzar Formation based
on New Findings of Fossils
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Abstract
The Kopet Dagh basin was formed during and after the collision of Turan plate with Iran plate before late Carnian (about
225 my. ago). It is located in the northeast of Iran and has a WNW to ESE trend. Neyzar Formation is composed of siliciclas-
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tic sediments and sandy shale and sandy limestone. This unit is widespread in the east and northeast parts of the basin. To
determine the stratigraphy, microfossils, microfacies and depositional environment of Neyzar Formation, three stratigraphic
sections were selected and measurement and detailed sampling carried out on each of them. These sections from east to west
are as fallows :

1) Tang-e Neyzar (Neyzar gorge) section

2) Tang-e Chahchaheh section

3) Jalil abad section

In the previous studies, the base and top boundaries of Neyzar Formation with Abtalkh and Kalat Formations were report-
ed conformable and transitional (Afshar Harb, 1373). However, according to present investigations in eastern regions, lower
boundary of Neyzar Formation with Abtalkh Formation in sections 1 and 2 are disconformable (as a Paleosol). This boundary
in the section 3 is conformable and transitional. The upper boundary of Neyzar Formation with Kalat Formation in 1, 2 and 3
sections are disconformable (as a paleosoil).

Two types of facies were identified based on micropaleontologic and petrographic studies: 1) Siliciclastic facies, 2) Carbonate
facies. Based on microfacies studies it seems that the siliciclastic parts of Neyzar Formation was deposited in a lagoonal-barrier
island environments and the carbonaceous parts in a shallow carbonate platform (ramp type).

In most of the published reports and articles Neyzar Formation was introduced as low fossil bearing unit with no index—fossil.
The age of this formation was determined only by the basis of its stratigraphical situation, but in the present investigation, in
addition, 41 genera and 30 species of microfossils have been identified for the first time from index fossils such as:
Orbitoidesapiculata, Orbitoidestissoti, Lepidorbitoidessp., Siderolites calcitrapoides, Pseudosiderolitesvidali, Abathomphalus
mayaroensis.

These fossil assemblages suggest the Maastrichtian, especially Late Maastrichtian age for Neyzar Formation.

Keywords: Kopet-Dagh, Maastrichtian, Neyzar Formation, Paleosoil, Carbonate Ramp, Globotruncanidae, Benthonic, Plankton.
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Globotruncana sp. (Cushman, 1927), Saracenaria navicula
(d, Orbigny), Gavelinella baltica (Brotzen, 1942), Anomalina
aumalensis  (Sigal), Marssonella turris  (d,Orbigny),
Gyroidinoides nitida (Reuss, 1844), Frondicularia sp.
(Defracce, 1826), Nodosaria sp. (Lamarck, 1812), Dentalina
sp. (Risso, 1826)
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Gyroidina nitida, Cibicides subcarinatus, Gavelinella sp.,
Dentalina sp., Lenticulina sp.
Glebds Ko Sl 68 Y0 5 Luim FY Sllid p ogdle (G ol o
rale oot La (slghed b i 5 s 5S
Siderolites  calcitrapoides, Pseudosiderolites  vidali,

Abathomphalus ~ mayaroensis, Orbitoides  apiculata,

Orbitoides tissoti, Lepidorbitoides sp .
sdd leld dod 4 gz 4 4> 5 L (IS Hib 4l ol Slulil
O ey, s fsle 03 91 5 iy sl 515 e e ey 4R
Wl
jﬂj)b'cl}';.)-‘-‘_;l.&.\ijlml{b)‘}éuujbjfjbjé(\wr)gﬁ)u&é‘
03,5 )15 sk L 5 Slean der gk YU s OIS
Smcandlln 3)5m byl 5305 5 cotaTihed & Sl o b Ll el
il Sl & e 4 G Sl Sl o
23S a5 3l 6 e Sl 0 B Y 4Y &K L of ea (Disconformity)
s eds g &l OSS GoBb oy Coad 53 S ClgT
Wl o o3 (6 208 - 52 LSS 23 ol 35 agmer &S5 B 50
L5l b ol W5k o 5 el o did etis 4 ol LT e 5 s
BETIRCWRFNSNTIPIN Ny Caded Sose 4 iy ol o FEOT
il Ko sl &K S ygo 4 35 OIS Wl bl L5l oYL
JS 5o a8 ClgT s ST 5 (6 e Sl ) GV aY eSS Lol an
fosn ol Al sy Tl ST g 4§13 S ab sl b
X BL él;&%;)}ééh&jb&ﬁjﬁ): 3 ge S a ps )l
ol e s mester s 4 OT 3L o b s (6515 i sad )l 30 s
5 PH=7.53 L (Loamy Sand) _SaT aule Sl guues, 53 oSl

ol S a0l S5y ol ol 0 i s EC =13.75 umhos

Siderolites calcitrapoides (Lamarck, 1801), Globotruncana

sp., Saracenaria  navicula, Anomalina  aumalensis,
Gavelinella clementiana, Globorotalites micheliniana,
Heterohelix globulosa, Marssonella trochus, Marssonella
oxycona, Loxostomum subrostratum, Bolivinita planate,
Rotalia sp., Robulus munsteri
ela YU & b 5500 e ARIY ST (6l am glyls domls ol (O Al
e S 36515 glo g8 40 et (g 1S 15 655y 4 ST K e P/
ool sl e (63l (g 2S5 6Ky w0 (glamle ST Kaw 2o FY/
:;\.x:)t?;»\,wﬁau@uu&wa;w.@?}
Siderolites ~ calcitrapoides, Pseudosiderolites  vidali
(Smout;1955), Abathomphalus mayaroensis (Bolli, 1951),
Globotruncana  sp., Orbitoides apiculata (Schlumberger,
1901), Orbitoides  tissoti (Schlumberger), Orbitoides
concavatus (A. Rahaghi, 1976), Monolepidorbis cf. douvillei,
Globorotalites micheliniana, Saracenaria navicula,
Marssonella oxycona, Heterohelix globulosa, Anomalina
sp., Gavelinella sp., Gavelinopsis sp. (Hofker, 1951)
i Jola Yl ol 5l 503 5 0?0 /F (gt Syl g sammn 53 ol s (7 1
b Glanls ST K b g 28 6K & (ST L oyls e YV/F
(835 b 6 28l K,
(S350 b (6 Sl 6K 4 slanle oSaT S e\ YV
S S ol S Ky (ST Js e VY
S5 ske doly cpl 53 0dd glalid (slehd p Sags
Siderolites  calcitrapoides, Pseudosiderolites  vidali,
Globotruncana sp., Lepidorbitoides sp. (A.Silvestri,1907),
Monolepidorbis  cf.  douvillei (Astre), Marssonella

oxycona, Saracenaria navicula, Gavelinella incerta,
Heterohelix globulosa, Nodosaria corsicanana, Nodosaria
affinis, Ammodiscus glabratus, Loxostomum subrostratum,
Dentalina catenula, Calcisphaerula innominata (Bonet),
Robulus  munsteri,Quinqueloculina  sp.,Ammobaculites
sp., Anomalina sp., Melobesiees (Spicule of echinoderm),
Rhabdammina sp.

b S 6Ky 4 glamle oSaT Ko 20 YO/ 31 domly cpl (V ol
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Rwdulbo 0 Jlws (AN
Slalp doys 5 FOIK(1980) alms sdvesy wlol , LKiwauls
wlols (w03 3 5 5l dls (5,1,9) OT eias LS5 Lol (sl
RPN UGN X N U P S J RO V- SRP R N R
5 kol Gl Slslp doys Lledd sy 4BTax b w
L g odd ) glanslae layls s o 1 eslital b bas,Lusy o8
Soslusty o g Lol 0l pnd Baccelle & Bosellini(1965)
5wl Swanls
T1:Very fine- fine sandy, calcite cement, supermature,
glauconitic, Quartzarenite.
f Al K 03 5 5 Y Sl dls A7 Ol 0 il S iyl 2! 5
I oSl 555 W 0T e 2 Sl Sl TS D
3 @15 5155 L5 ) bt,);a,w,w.wmu&xxbd@y
T1 oy 53 (Y ebaie oyl ) @l oliio s 55 K5
el 5 S el Y5k S IS sl
T2: Fine sandy, calcite cement, mature, glauconitic,
Subarkose.
Sl ¥ K03 5 518 Gl dls A Ol 4 5,158 o jlast ) opl 53
L5k 0 doly 53 0 bty ol Tl C S S OT e (25 51
53 YRV o o)led ) Sl o o> 3 K5 i s &5 ol
sl Sz —F 1S W Gl dls Y 5) leils T2 pas
T3: Fine sandy, calcite cement, submature, glauconitic,
Sublitharenite.
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C2: Wackestone - Packstone
Sandy pel biomicrudite.
,z;,wsmw;;;t,dm‘}fw,mu,.\,pg,gwu)dlﬁ
gladS 9> Slabad Jols (4157 L (gl il oo ¢S S Hls 05100
FANS Jals 61T il 5 65aS” slghd s o 5 &Sl 0L 5L
SV slaes 53 oslests ol 65157 8 5 osT Sl il S S
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o 00 ol B B us s js el s ol Ll ans
Ryl 55 (90 tahade ojlel) Lol o oy (5500 S =sLT -
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C3:Wackestone
Unsorted fine sandy pelecypod red algal biomicrite
u&?;)wémy.uutSQtrs,ﬁ Aoy 3 Y0 lls o ylusty oyl
g laiS 55 Ol g o OT 51,5 sl 5ol i 53 o hen VS 1
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C4: Packstone - Grainstone

Red algal echinoderm biosprudite
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T4 : Hybrid Sandstone.
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C1: Packstone.
Unsorted fine sandy inoceramid biomicrite.
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C5: Grainstone

Bryozoan inoceramid biosarudite .
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Siderolites calcitrapoides, Pseudosiderolites vidali,
Abathomphalus mayaroensis, Orbitoides apiculata,
Orbitoides tissoti, Lepidorbitoides sp .
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UirioLoeY DESCRIPTION

AGE

KALAT | FORMATION

THICKNESS

UNIr
UNIT T

Lst biospar buff med g v sdy

Sst yl buff v f g — f g subangular med std
Pelecypod coquina (10cm)
Disconformity (Paleosol)
Pelecypod coquina

Sh gr greenish calc

363 Sst 1 gn gr f — med g glauc calc med std
Lst biospar | br buff ¢ g v sdy poor std

Sst 1 gn gr f — med g glauc x — bdg ripple marked

{ Altn Sh sdy greenish-bl with Sst 1 gr greenish — gr

6 |392 f g glauc nodules well std
< 350 )
1= 5 |20.5 Sst gr 1 gn f g well sorted mas with nodules lam tr
“! 246 fosi loadcast sparry calcite cement
N Sh 1 greenish gr calc glauc with Sst thin bedded I gr
37 greenish well std
4
>‘ 29.2 Altn of Sh 1 gr glauc v sdy calc with Sst thin
bedded 1 gr olive calc glauc med-well std
335
3 [182 Sst gr 1 gn olive—gn glauc f g well sorted porous
m 330 mas with nodules of Sst hard calc cement tr fosi

Sh gr greenish glauc with subordinate sof v argil
weathered Sst beds
Sst with nodules x-bdg tr fosi

319

U TN
305

MAASTRICHTIAN
3

SSt gr — greenish glauc calc cm vf — f g subma —
ma mas with harder Sst nodules cavernous porous
Altn of Sst vf—f g with Sh gr x-bdg glauc
Disconformity (Paleosol)

Sh gr bluish - gn

X alie) 50 K5 s e B 05 Sl ke olid ate 02w —Y S8
TN: Tang-e Neyzar, Ch: Chahchaheh, J: Jalil abad, Sst: Sandstone, Lst: Limestone, Sh: Shale, sdy: Sandy, calc: Calcareous,
argil: Argillaceous, fosi: Fossil, tr fosi:Trace Fossil, glauc: Glauconitic, v: Very,  f: Fine, m: Medium, c: Coarse, gr: Grey, gn:
Green, br:Brown, cr: Cream, bl:Blue, Altn:Alternation, Intc:Intercalation, X-bdg: Cross Bedding, lam:Lamination, spar:Sparite,

mic:Micrite, ma:Mature, std:Sorted, mas:Massive
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AGE
Wiy

£
E |UT0LO6Y|  DESCRIPTION
2

Intc Sh gr bluish—gr with Lst shaly gr fosi
1 Disconformity (Paleosol)

> | THIGIESS

1216
1213 Intc Sh gr sh-Lst gr fossi

8 Lst biospar br bluish gr fosi
1211 Sh gr glauc fosi with intc Lst gr
1210 7 Lst gr olive gn f g sdy glauc fosi

Sh gr bluish—gr calc fosi with intc Lst br bluish—
gr lam

Sh gr olive gn glauc sdy fosi

1196
N a 5 Sst gr 1 gr f g calc mas glauc lam tr fosi nodules
g cavernous
1192
- 1190 4 Sh gr greenish — gr sdy gy fossi
le)) 1189 Sst gr glauc mas—thin bedded and Lst fosi
@ Sst gn gr glauc thin bedded lam nodules
1187
3
m Sst gr buff-gr vf—f g med std mas lam nodules
1182
2
Sh gr bluish—gr sdy glauc

M AASTIRICHTIAN
Y

Sst gr olive gn glauc—lam f g mas cavernous iron oxi with
Sh gr sdy glauc

Disconformity (Paleosol)

Vo
117S

Sh gr bluish-gr

SN0 elde) g (olidn) i 53 U5 e (el O - T IS

50 0 lashs (s iy Jlw A$ sy @é@j(@%@“g V0%
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INGE!
R | KALAT | FORMATION

DESCRIPTION

THICKNESS
UNIT
UNIT s
=

SAMPLE NO

Lst sdy gr thin-med bd fosi tr fosi

Disconformity (Paleosol)

6% 8 328 ;s:;;e:;:s:;:s: Lst sdy gr I-buff glauc lam fosi with Sh calc gr
o | | Eoe— bluish—gr glauc fosi
z 7 S [ET T T T T T Lstsdy gr buff fosi
3 e
g 163 |- - - - - - - - Sh gr calc glauc fosi
< 6 [127 PFsisisiiel g gisdy er buff fosi
M4 |- Intc Sh calc gr glauc fosi with Lst sdy gr buff glauc
b bl bl bl b& B8 B | .
< & pabkahatlad) lom fos
H Illlllllllllllll
a1 :I:I:l:l:l:l:l:l Lst sdy gr fosi
“1 5 L T T T T T T T

Lst brownish—gr fosi tr fosi

Intercalation sh sdy gr bluish—gr calc glauc with Ist
sdy gr-d gr fossi tr fosi

C H T

Altn Ls sdy gr-d gr fosi with Sh sdy gr bluish gr glauc
fosi

I
2

Y
555.5 meter
F -

Lst sdy gr-d gr fosi tr fosi with intc Sh gr

Intc Lst gr sdy fosi with Sst gr-olive gr calc f g glauc
lam mas

Intc Sh sdy gr-olive gn glauc with Sst gr fg mas

Lst gr-olive gn sdy glauc fosi

ggg 8§

Sh gr-olive gn glauc

Sst gr f g x-bdg mas fosi
Sst gr-olive gn glauc lam thin bd nodules fosi
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T1:Very fine- fine sandy, calcite cement, supermature, glauconitic, Quartzarenite; T2 : Fine sandy, calcite cement, mature,
glauconitic, Subarkase; T3 Fine sandy, calcite cement, submature, glauconitic, Sublitharenite; T4 : Hybrid Sandstone.
C1: Packstone, Unsorted fine sandy inoceramid biomicrite; C2: Wackestone — Packstone, Sandy pel biomicrudite;
C3:Wackestone, Unsorted fine sandy pelecypod red algal biomicrite; C4: Packstone — Grainstone, Red algal echinoderm

biosprudite; C5: Grainstone, Bryozoan inoceramid biosparudite .
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Plate 1
Figs 1-3: Siderolites calcitrapoides (Lamarck),

1- transverse section,

2,3- tangential section, Maastrichtian, Jalil abad section, sample no:686, 50x .

Figs 4-6: Pseudosiderolites vidali (Smout),

4,5- axial section, 6-tangential section, Campanian-Maastrichtian, Jalil abad section,
sample no:686, 50x .
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Plate 2

Plate 2

Figs1-3: Orbitoides tissoti (Schlumberger), 1,3- vertical section, 2-embryonic
chamber, Campanian-Maastrichtian, Jalil abad section, sample no:684, 50x.

Fig 4: Orbitoides apiculata (Schlumberger), vertical section, Maastrichtian, Jalil
abad section, sample no:684, 50x.

Fig 5: Orbitoides concavatus (Rahaghi), vertical section, Campanian-Maastrichtian,
Jalil abad section, sample no:684, 50x.

Fig6: Lepidorbitoidessp. (A.Silvestri), transverse section, Campanian- Maastrichtian
, Jalil abad section, sample no:686, 100x.
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Plate 3

Plate 3

Figl: Monolepidorbis cf. douvillei (Astre), axial section, Campanian-Maastrichtian, Jalil abad section,
sample no:686,50x.

Fig 2: Marssonella oxycona (Reuss), axial section, U-Cretaceous, Jalil abad section, sample no:686, 150x.
Fig3: Marssonella trochus (d’Orbigny), axial section, U-Cretaceous, Jalil abad section, sample no:660, 150x.
Fig4: Loxostomum subrostratum (Ehrenberg), axial section, U-Cretaceous, Jalil abad section, sample no:664,
150x.

Fig 5: Bolivinita planata (Cushman), axial section, U-Cretaceous, Jalil abad section, sample no:660, 150x.
Fig 6: Gavelinella incerta (Hofker), transverse section,U-Cretaceous, Jalil abad section, sample no:686, 150x.
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Plate 4

Figl: Gavelinella clementiana(d’Orbigny), transverse section, U-Cretaceous, Jalil abad section, sample no:664, 150x.
Fig 2: Abathomphalus mayaroensis (Bolli), axial section, U- Maastrichtian, Jalil abad section, sample no0:685, 150x.
Figs 3-4 : Rotalia sp. (Lamarck), axial section, U-Cretaceous, Tang e Nezar section, sample no:341, 50x.

Fig 5: Quinqueloculina sp. (Linne), transverse section, U-Cretaceous, Tang e Nezar section, sample no:359, 150x.
Fig 6: Massilina sp. (Schlumberger), U-Cretaceous, Tang e Nezar section, sample no:359, 150x .
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Plate 5

Figl: Globorotalites sp. (Brotzen), axial section, U-Cretaceous , Jalil abad section, sample no:671, 150x.

Fig 2: Calcisphaerula innominata (Bonet), side view, U-Cretaceous, Jalil abad section, sample no:690, 150x.
Fig 3: Microgastropod, axial section, Tang e Nezar section, sample no:359, 50x.

Fig 4: Bryozoa , axial and transverse section, Jalil abad section, sample no:684, 50x.

Fig 5: Ostracod, length section, Jalil abad section, sample no:671, 50x.

Fig 6: Melobesiees (spicule of echinoderm), transverse section, Jalil abad section, sample no:686, 50x .
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Plate 6

Plate 6

Figs1-2: Saracenaria navicula (d’Orbigny), side and peripheral views, Senonian, Chahchaheh section, sample no:1198, 350x.
Figs 3-4: Anomalina aumalensis (Sigal), side and peripheral views,U-Cretaceous, Jalil abad section, sample no:655, 350x.
Figs 5-6: Cibicides subcarinatus (Cushman and Deaderick), side and peripheral views, U- Cretaceous, Jalil abad section,
sample no:656, 400x.

Figs 7-8: Anomalina sp. (d’Orbigny), dorsal and peripheral views, U- Cretaceous, Jalil abad section, sample no:655, 300x.
Fig 9: Robulus munsteri (Roemer), side view, U-Cretaceous, Jalil abad section, sample no:659, 200x.

Fig 10: Gyroidina sp. (d’ Orbigny), dorsal view, U- Cretaceous, Jalil abad section, sample no:655, 600x.

Figs 11-12: Globotruncana sp. (Cushman), ventral and edge views, U-Cretaceous, Jalil abad section, sample no:657, 450x .
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Plate 7

Plate 7

Figsl-2: Ammobaculites sp. (Cushman), side view, U-Cretaceous, Jalil abad section, sample no:655, 330x .

Figs3-4: Ammodiscus glabratus (Cushman and Jarvis), side and peripheral views,U-Cretaceous, Chahchaheh section, sample
no:1208, 210x.

Figs 5-6: Marssonella turris (d’Orbigny), 5-side view, 6-oral view, U- Cretaceous, Chahchaheh section, sample no:1208, 280x.
Figs 7-8: Marssonella trochus (d’Orbigny).7-side view, 8- oral view, U-Cretaceous, Chahchaheh section, sample no:1205, 520x.
Fig 9 : Frondicularia sp. (Defrance), side view, U-Cretaceous, Jalil abad section, sample no:653, 270x.

Fig10: Dentalina sp. (Risso), side view, U-Cretaceous, Chahchaheh section, sample no:1198, 240x.

Figs 11-12: Loxostomum sp. (Ehrenberg), side view, U-Cretaceous, Jalil abad section, sample no:657, 300x .
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Plate 8

Plate 8

Fig 1: Rhabdammina sp. (M.Sars), side view, U- Cretaceous, Chahchaheh section, sample no:1208, 500x.
Fig 2: Lagena hispida (Reuss), side view, U- Cretaceous; Jalil abad section, sample no:655, 800x .
Fig3:Nodosaria corsicanana(Cushman),sideview, U-Cretaceous, Chahchahehsection, sampleno:1198,180x.
Fig 4: Nodosaria affinis (Reuss), side view, U- Cretaceous, Chahchaheh section, sample no:1204, 470x.
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