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Triasina hantkeni Majzon, 1954, Pilamminella falsofriedli Salaj, Borza, Samuel, 1983, Concorence
rang Zone, Trochammina almtalensis Koehn-Zaninetti, 1969. Ophtalmidium exiguum Koehn-
Zaninetti, 1969. Agathammina oustro alpina Kristan-Tollmann, Tollmann (Michalik, Jendreja- kova
1978; Michalik 1978). Planiinvoluta regularis Salaj, Borza & Samuel, 1983. Tetrataxis inflata
Kristan, 1957. Angulodiscus cummunis Kristan, 1957. Auloconus permodiscoides Oberhauser, 1964.
Glomospirella minima Michalik, J., Jendrejakova, O., & Borza, K. (1979). Ammodiscus parapriscus
Ho, 1959. Interval Zone
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Biostratigraphy of upper Triassic deposits in Shahdad section (southern
parts of the Lut Block), Central Iran
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Abstract:

To study the biostratigraphy of the Late Triassic deposits in the central Iran microcontinent,
the Shahdad stratigraphic section located in the southern areas of the Lut Block was
selected and sampled. The studied section is 340 meters in thickness and in terms of
lithology, it mostly includes shale, sandstone, and interlayers of sandy limestone. Based on
the identified benthic foraminifers, the number of 11 biozones includes:

Triasina hantkeni Majzon, 1954, Pilamminella falsofriedli Salaj, Borza, Samuel, 1983,
Concorence rang Zone, Trochammina almtalensis Koehn-Zaninetti, 1969. Ophtalmidium
exiguum Koehn-Zaninetti, 1969. Agathammina oustro alpina Kristan-Tollmann, Tollmann
(Michalik, Jendreja- kova 1978; Michalik 1978). Planiinvoluta regularis Salaj, Borza &
Samuel, 1983. Tetrataxis inflata Kristan, 1957. Angulodiscus cummunis Kristan, 1957.
Auloconus permodiscoides Oberhauser, 1964. Glomospirella minima Michalik, J.,
Jendrejakova, O., & Borza, K. (1979). Ammodiscus parapriscus Ho, 1959. Interval Zone in
the Upper Triassic deposits. Based on the identified biozones, the age range of the studied
sequences is suggested as Late Norian to Late Rhaetian, equivalent to the Howz-e Khan
and Qadir members of the Nayband Formation in Central Iran.

Keywords: Central Iran, Lut block, Late Triassic, Nayband Formation, Biostratigraphy.
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Shale and sandstone, silty pale green to green
HOJEDK Fm.
Sandstone and shale, grey to greenish grey

Middle

i Creme limestone, greyto dark, grey oolithic sandy limestone ~ BADAMU Fm.

Red micaceous to arkosic sandstone

JURASSIC

AB-E-HAJI Fm.

Quartzarenite sanstone

Early

B Grey to yellow and brown to black oolithic and micaceous limestone, micaccous sandstonc

rﬁ |
R D 7 i s mestone (Lue Tiselc) .

Yellow to brownish yellow limestone, green shale, sandstone, grey to black limestone
(Upper most Norian-to Lower Rhactian)

Late

TRIASSIC

SHOTORI Fm.

ds d gipsi hale with i ions of sanstone
—fland limestone SORKH SHALE EQUIVALENT

PyDark grey to blish grey, medium-bedded dolomite (Julfan)
P “Creme to brown, medium-bedded limestone JAMAL: Fa
PR: limestone, dolomite d: Dark grey,thin bedded dolomite

Late

| Gipsum

Strongly deformed and diapirecally intermingled association of fetid
dolomite, sandstone and acidic to basic igneous rock DESO SERIE
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Category: Interval zone
Age: Late Norian - Early Rhaetian

Author: Kristan, 1957 Definition: Interval
from first occurrence of Triassina
hantkeni,  Angulodiscus  cummunis,
Rectoglandolina  tenuis, to  first
occurrence  of  Tetrataxis inflata,

Glomospira  minima,  Trochammina
almtalensis.
2. (Interval zone B) Trochammina

almtalensis Biozone
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bronimanni, Glomospira minima,
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, Permodiscus praecommunis, JoL_&
Nodosaria sumatrensis, Lenticulina sp.,

b e
Category: Interval zone

Age: Late Norian - Early Rhaetian
Author:  Trochammina  almtalensis,

Koehn-Zaninetti, 1969.

Definition: Interval from first occurrence
of Tetrataxis infata, Auloturtus
bronimanni, Glomospira minima,
Trochammina almtalensis, Glomospira
minima, to first occurrence  of
Agathammina oustroalpina, and last
occurrence of Triasina hantkeni.

3. (Concurence rang Zone A) Triasina
hantkeni Biozone

oustro alpina Kristan-Tollmann,
Tollmann (Michalik, Jendreja- kova 1978;
Michalik 1978). Planiinvoluta regularis
Salaj, Borza & Samuel, 1983. Tetrataxis
inflata  Kristan, 1957.  Angulodiscus
cummunis  Kristan, 1957. Auloconus
permodiscoides  Oberhauser, 1964.
Glomospirella minima Michalik, J.,
Jendrejdkova, O., & Borza, K. (1979).
Ammodiscus parapriscus Ho, 1959.

A IS8 55 58 Ol3039) oml S B3gaoe
LQAS_M.SL: u_:‘ 6‘)_> K" )50 42.:[..} | a-\.c"
SLaogink g onis ploxl (Ao (saiyg; 098U
S0 50 (69902l g 00 (Jome axlllas 0590 Jlg
cUish it b, LB 635 e ol loSsly
ol Gos—ST Siloics 9 G055,
omeS b 0 S 0y, ebely YL
e Olyse o8 wload (Byme T 555 gz o
oelplo 0,5 o Ll Luka Gale (2012) lulas
o5 3 Olsgiey S9S1n 5 Sl @ ez L
9 plosl )z Sy laom) 2 caslllas 590
Gy 45 W3S H5ilen; V) alolid 4 e
OFY sl cody g AJSE) conl iy i 4 Le,ﬂ

1. (Interval zone A) Angulodiscus
cummunis Biozone

gl g 398 (gt (hend Oleloz
Triassina hantkeni, slaa_5¢5 5 o>
Angulodiscus cummunis, Rectoglandolina
Ol B g oaun F askine op g LiSw Lo tENUIS,
Tetrataxis inflata, Trochammina 5>
Lise o Glomospira minima, almtalensis,
O 03l s ylis 48wl o dslol oYL
Sdlior O ) = O 0209 (ol
B9 G95mm) ol lowsld Culis e ¥
Pt 095 o=l 59 ol e Sk ple ol o
Nodosaria sumatrensis, Lenticulina  JoL

2wl Sp., Permodiscus praecommunis,
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Uise o Triasina hantkeni, ,sa> 510
U asllas
liassica,

9,90 U"")J u;""'b
Ophtalmidium
oy ol il oo VU 2su ,0 ¢ eXiguum,

s3> el
Involutina

Oy Oy e opS dams iS5
aslllas 0590 oy (e YHIVO Culses il oo
Iy adlso yio YVVO Culrs 4y a5 (5,00 OF U
ple Sl ool plaisl 0e5 4 gjcamn; ol

Jlo i 055 ol oes slaaisS
Nodosaria  sumatrensis, Permodiscus
praecommunis, Lenticulina sp.,
Angulodiscus  cummunis,  Auloturtus

b e bronnimanni,

Category: Interval zone

Age: Early Rhaetian

Author:  Agathammina  oustroalpine,
Kristan-Tollmann, Tollmann (Michalik,
Jendreja- kova 1978; Michalik 1978).
Definition: Interval from first occurrence
of Agathammina oustroalpina, and last
occurrence of hantkeni, to first occurrence

of Involutina liassica, Ophtalmidium
exiguum, Triasina
5. (Interval zone D) Ophtalmidium

exiguum Biozone
Ol gl 358 9item; hed Olelaizl
Ophtalmidium exiguum,  cloaiss ,ga>
Involutina liassica, Permodiscus minutus
sa> gl B g 0as S atine (npj LiSu 50
Regularis, Planiinvoluta ,Robuloides sp.,
o3k saimolis aS Wb ge dslsl YL isw o
ol adbiee ey Oy emlibome; o
OF Cwles g ails Cwles o V) (gica
Jolis 1) addllae 0500 o gy PV L (g%
P9
Age: Late Norian - Early Rhaetian

Author: Ophtalmidium exiguum, Koehn-
Zaninetti, 1969.

Definition: Interval from first occurrence
of  Ophtalmidium exiguum, Involutina
liassica, Permodiscus minutus,

R

sl bwg 398 giiem hemd Sleloiz
Trochammina almtalensis, laasS g
Tetrataxis inflata, Auloturtus bronimanni,
b uise o Auloconus permodiscoides,

,o Triassina hantkeni aisS jpa> 0,51 G
o3l baws lid aS 00 F o asrine YL iz
0 O 055 T e D¢ owlidmey
Qj)w) Q")" U‘-"l 6‘0&9[3 Cwals )..uo Y ..\M:L:

09 ol 5o olyen slaaisl Lo il e (598
Nodosaria  sumatrensis,  fols  yiies
Lenticulina sp., Permodiscus

<l praecommunis,

Sl oas glwlid fgjcen; Las buyl jo
e G935y Ol B8 e (et )0 &S Sl
Triassina hantkeni Biozone  yg;cau )«
o, L%en g Louisette Zaninetti Lowgs 45 ol
a Wl 08 Jled 1 5 oo (5 13Kl (144Y)
oad (gLl fpdon ey = Oy 098 O

139000 By G e g el sl pa 50 9 el

el e )5 Az ilsd elal
Triasina hantkeni  defines Lat Norian -
Lower Rhaetian
Triasina hantkeni Biozone (Gazdzicki et
al., 1979; Gazdzicki, 1983; Gazdzicki and
Reid, 1983; Abate et al., 1984; Ciarapica
and Zaninetti, 1985; Vachard and
Fontaine, 1988) throughout the Tethys
realm.
Category: Concurence rang Zone
Age: Late Norian - Early Rhaetian

Author: Triasina hantkeni, Majzon, 1954,
Definition: Interval from first occurrence
of Trochammina almtalensis, Tetrataxis
inflate,  Auloconus  permodiscoides,
Auloturtus bronimanni, to last occurrence
of Triasina hantkeni.

4. (Interval zone

oustroalpina Biozone.

e sl bl BB 58 g5
5 oob b 9 Agathammina oustroalpina,

C) Agathammina
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el 25 25 @ ) nl 50 ol ren sladisS
Lenticulina sp., Nodosaria sumatrensis,
Permodiscus praecommunis, Auloturtus
broenimanni, Agathammina oustroalpina,
Angulodiscus  cummunis, Angulodiscus
gaschei, Tetrataxis inflata.

Age: Late Norian - Early Rhaetian

Author: Planiinvoluta regularis, Salaj,
Borza & Samuel, 1983.
Definition: Interval from first occurrence

Robuloides sp., to first occurrence of
Robuloides sp., Planiinvoluta Regularis,

6. (Interval zone E) Planiinvoluta
regularis Biozone.

32> ol bolkail BB 558 (i
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Category: Concurence rang Zone

Age: Late Rhaetian

Author: Pilamminella falsofriedli, Salaj,
Borza, Samuel, 1983,

Definition: Concurence rang Zone from
first  occurrence  of  Pilamminella
falsofriedli, to last occurrence of
Glomospirella minima, Agathammina
oustroalpina.

9. (Interval zone G) Glomospirella
minima Biozone

ol lags 398 (gitemmy (e Sleloiz
Glomospirella minima, (o455 ,4 2>
o= uisw ,o Agathammina oustroalpina,

)9_,‘2.‘> u-‘)—" ujoHo;M
Dostomina alta, Planiinvoluta regularis,
Auloconus , Angulodiscus gaschei
b e aslol SYLs 23w ;o permodiscoides

i Oy olibiee) (o 03l Baims Gl oS
Sy90 sy G YAY U5 (6,50 VAR Cless
ol yon LadseS Koo 5l 09 o Joli | anlllane
ged o LAl 59,150 4 Glsi o0 (358 (155
Lenticulina sp., Nodosaria sumatrensis,
Permodiscus praecommunis,
Trochammina almtalensis, Auloturtus
bronnimanni, Agathammina oustroalpina
Glomospira minima
Category: Interval Zone
Age: Late Rhaetian

Author: Glomospirella minima, Michalik,
J., Jendrejakova, O., & Borza, K. (1979).

Definition: Interval Zone from first
occurrence of Glomospirella minima,
Agathammina oustroalpina, to last
occurrence of  Angulodiscus  gaschei,
Dostomina alta, Auloconus
permodiscoides.

11. (Interval zone H) Auloconus

permodiscoides Biozone
)9_.4> u.J)_>| .Ia_.gs..v uS)V—“) u_:‘ 03 gd—2wo
Dostomina Angulodiscus gaschei, slaaiss

Auloconus Planiinvoluta regularis, alta,
Ophtalmidium exiguum, permodiscoides,

V'Y

7. (Interval zone F) Ammodiscus

parapriscus Biozone

BT s B9 (93 (hemd Slelozz
Ammodiscus parapriscus, leassS joa>
e L3 o Turrispirillina minima,

Pilamminella ,g2> ool b g o005 asic
aS 0ol oo alsl YL isw o falsofriedli

Sl o) (el G 03 Baam LS
e cwles ;e VA gy (0Bl oo
s 09 ol ol ren laaiss 5l ogd oo Jult ],
2,5 )8l ;5 elyil @ oy
Lenticulina sp., Permodiscus
praecommunis, Auloturtus bronnimanni,
Planiinvoluta regularis, Angulodiscus
gaschei, Nodosaria sumatrensis,
Glomospirella minima.
Age: Middle Rhaetian
Author:  Ammodiscus parapriscus,
1959.
Definition: Interval from last occurrence
of Ammodiscus parapriscus,
Turrispirillina minima, to first occurrence
of Pilamminella falsofriedli.

8. (Concurence rang Zone B)
Pilamminella falsofriedli Biozone

Ol g 398 (g5 (hd Slelox ]
a4 ,oa>Pilamminella falsofriedli, s

Ho,

s3mam U g 00038 asuiie (o p ASu
Glomospirella minima, Agathammina
oustroalpina, 4 s e aslsl YL 5w jo
= O ) ewlidipaey G 03k Baies las
Sl g Cules o YV (g ) opl ail
O‘)_Q.Q dL@ 4_’; )_igo )'| aﬁ_.aso J.ol_w
g 0,L0 105 (69)l9e 4 Bl (o0 355 L9ibe
Lenticulina sp., Permodiscus
praecommunis, Auloturtus bronimanni,

Planiinvoluta regularis, Angulodiscus
gaschei.
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occurrence of Permodiscus
praecommunis, Nodosaria sumatrensis,
Pilamminella  falsofriedli, Auloturtus
bronimanni, Angulodiscus cummunis,

gyt (35S ol o)Ll a5 (g shilen
9 Sl 00t Slgiidy anl wijle gl gem)
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Oarcamny TV slacss bl ol 5 canloass

el
Triasina hantkeni, Pilamminella
falsofriedli, Concorence rang Zone

Trochammina almtalensis, Ophtalmidium

exiguum, Agathammina oustroalpina
Planiinvoluta regularis, Angulodiscus
cummunis,  Ammodiscus parapriscus,
Interval Zone Auloconus

permodiscoides, Glomospirella minima,
Tetrataxis inflata,

VL e laitd Glo0ss) 4o byspe
e oy s ol o s olulis
alllas 3,50 slo (Jlgi (s 0jb 0 plulil
aS Sl ouls OLW Oy w) = w)y
il w5l a8 s o slagas Jola

Ll 535 0 Olnl o

V¢

sga oyl B g ens )8 At iy A5 0
Tetrataxis inflata , Ammodiscus
aS a0l oo asalsl SV 25w o parapriscu

Ot (i y (el (o 03l Bt LS
3lg anile Cuols e VY g ey ol il oo
Jolin |y aadllas 5,50 (5,0 (5,0 YV L YAY

= 392 09k oler slaaiss s 5l asd e

3903 0)L81 25 0 lge 4 g5
Lenticulina sp., Nodosaria sumatrensis,
Permodiscus praecommunis, Auloturtus
bronnimanni, Angulodiscus sp.

Category: Interval Zone
Age: Late Rhaetian

Author:  Auloconus  permodiscoides,
Oberhauser, 1964
Definition: Interval Zone from last

occurrence of Planiinvoluta regularis,
Dostomina alta, Angulodiscus gaschei,
Ophtalmidium  exiguum,  Auloconus
permodiscoides, to last occurrence of
Tetrataxis inflata, Ammodiscus
parapriscu.

11. (Interval zone 1) Tetrataxis inflata
zone

O g 358 g hond lelaz|
Tetrataxis inflata,  slaa_ 545 4 o>
e sise ,s Ammodiscus  parapriscus,

Permodiscus ga> o, 516 g 00,5 asin
praecommunis, Nodosaria sumatrensis,
Pilamminella  falsofriedli,  Auloturtus

,» bronimanni, Angulodiscus cummunis
O 03l Basmalas 4 by oo aelsl YL iz
P ogiimmy (b ilise Gy Gy (o)
Doy G Y LYYY 5l g atils culs yin

g oe Joli | aalllas 3 g0
Category: Interval Zone

Age: Late Rhaetian
Author: Tetrataxis inflata, Kristan, 1957.

Definition: Interval Zone from last
occurrence  of  Tetrataxis inflata
Ammodiscus  parapriscus, to last
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PL1- a/Planiinvoluta regularis, in examples no. 8, 9, 10 and 15, 16 and 21, 22 Axial section in Fig. 8
b/ Agathammina oustroalpina in example no.4 and 6, 9, 17 Axial section in Fig. 8 c,k,m,t/Nodosaria
sp., Longitudinal section d,e, g,0,p,u,r,s/Angulodiscus communis, Axial section f/Angulodiscus
expansus, Longitudinal section h,j,n/Permodiscus praecommunis, Axial section i/Duostomina alta, in
examples no. 8, 9, 10 and 21, 22 in Fig. 8 k/Nodosaria sumatrensis, Longitudinal section
p/Pilamminella falsofriedli, in examples no. 16 and 25, Axial section I,g/Turrispirillina minima, in

examples no. 11, 12 Axial section in Fig. 8
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PL2- a /Frondicularia sp., in example no.2 Longitudinal section in Fig. 8 b/Tetrataxis inflate, in
examples no. 21, 22 Axial section in Fig. 8 h/Auloconus permodiscoides, d/Ophthalmidium exiguum,
in examples no. 5, 6, 7 and 21, 22  Axial section e,f,0,c/Angulodiscus communis, o/ Permodiscus
praecommunis, Axial section I,p/Nodosaria sumatrensis, k/Algae debries, Accicolaria sp.,
Longitudinal section g/Rectoglandulina tenuis, in example no. 1 Longitudinal section j/Angulodiscus
cummunis, in examples no. 1, 3,4 and 8, 9, 10 and 11, 12, 13,14 and 15, 16 and 18, 19, 20 and 21, 22
and 23, 24, 25 Axial section in Fig. 8 i/Glomospirella minima, Aulotortus oscillens, examples no.2
and 12, 17 Transverse section m/Trochammina almtalensis, in examples no.2, 12, 17 and 22,25
Axial section n/Aulotortus broennimanni, in examples no. 5, 6, 7 and 24, 25 Axial section.

1
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PL3- al,h/ Nodosaria sumatrensis, in examples no.12, 17, 20, 22, 23 Longitudinal section
b/Permodiscus praecommunis, Axial section c/Lenticulina sp., i/Triassina hantkeni, o/Auloconus
permodiscoides, in examples no. 2 and 21, 22 Axial section in Fig. 8 j, g/ Angulodiscus cummunis,
Axial section n/Glomospirella minima, in examples no. 2, 17 and 7 Axial section in Fig. 8
kiTetrataxis inflata, in examples no. 2, 8, 9, 10 and 23 Axial section f/Angulodiscus communis,
Permodiscus praecommunis,  Axial section d,e, m/Ophthalmidium exiguum, in examples no.5, 6,
and 7 Axial section in Fig. 8
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