Sedimentary Facies

o) o lus ) (LAdgh — (oode 4y S

Spring/Summer 2015, 8 (1): 129-141 &-(-/?ﬁ;/‘ig:f' 1FI-1YA i) A AYAF Ll g 4l

3100l b 31507 W jle 30 OT Tdaw (oo O gk (w3 99 9 il (5,18 4>
(Ol sliwgy o 3) (59598 udl AL

T3 s 35050 I Ao cpuo | PGS (Lwigy i B

Ol cOolhals cOlaals o5 ¢ pon p sk odSCails ¢ gulis foud 5 gl o Al ol )l i 5T 2305

Ol cgetio ¢ ool 515 o8l gt oty ¢ gunlid puof 0,5 Lskul Y

O a1 Olaals ¢ Olaals o815 ¢ ppn ke 0 a1 ¢yl slewl ¥

hoseininezhad@du.ac.ir :¢SG s S ™

APIYINA by g a6

XYY 2ol s go b

ol

- k4

Ll 0l el 5 5 U 05 55 A Slgy 58 i 53 ST A5k e cladl 336 gl Sl eslial b a3 S &) seo 1S5l 52l
ﬂ)pwgﬁ‘\s@\é;;}gg&uwu;mu@ipqcbw@uu,;w,&& a5 ¢SS ¢t n ol Coda
e lols Caliien ojlesty (S5l Jalse Sloalinal b edijlo ol 51 ks Coils 3 503 FY addllan 51 ey 25,8 o D)0 ST L5l 65,
sskie 4. sl 0 Vi Mud-dominated oxic shelf 5 1V: Shelf to basin transition «lI: Marginal dysoxic- anoxic basin Jesws aw Jols 45" A%
Laosls onl Gadls 5 (S0 JT 5050 5 2l 55 (5lab s 3o 5l clgzadlS 528) T 5o 3l ocas 03,8 Dl ki bl (dlS (gl oS85

35 i 5 plolid (sl 5 5150 5 5 053 £ 51 5 pm ) (oilSn S0 Sl Lt 03 gy il i ol g Lalid (Gl U

ST 5k 6 S5 5l laaast s (0Tl Dbl s ¢ il () 4 2GS S0 319

S sS goreS 5 0 g (a5 5/ ) S Slgplsh 50
ebs slgd) s sl s (Ghasemi Nejad et al., 1999)
e M a5 5315 Slgm 15 S £ (S 4
@l o sl JT ol ge (glaes 5 Dl ks O e clgrudiS s
S5 (ool S 5 Sl 13 S oman

S SE 5 oy o 4 (Gorin & Steffen, 1990) A=s

.

doNR0
Jcbauuj;}um;:,@& Sl g s )3
o3l 5 glite wlid foud 5 wlid Kiw Joolse
g Sl s (095 Ol @ 35 B sy 5050 0
55 oo onlitel il Gladsly oluls 5 SS& (ol
Ll g9y p ol anlls 45 .(Wood & Gorin, 1998)

Cad dle 585l (laaasLs Sl eslizal b 3,7



S5 (S 33050 duw (A0S (pixo pdio (Awgy S 8 Y.

Wl Caxbgo
168 51U 011 3,5 Jled 53 1o 487 g5y 45 5
Wl 0l S5 6 0 g 5 K550 Olosd (g5
P YA L ¥R lal e b ge 53 4
O el ok Wily (55 I b VN L OFC 5 s
a;\_?w,“u?g,:u,;@ﬂ@éu,,g;
Sl Bl 5l (6 s kS 7 ol s 5 OIS 4 g
&Q\komdwloug\jd&wdb”
Sl o, YRV N0y B, ads b osoN0 0
“—3%?(5}'“}—1:5\/&)5“U}L“Q—i‘d}is‘fﬁ-(\p)
3 ol oty 5l e YA Ll 5 s Ol 95—
Sl o S5 s JE LoV Ol b b

QYWY (o s

-
Fraens o -
e
\
\
\
\
N
e s

sl ok a0 ;i (glant

ST wijle 895 » o Sl
5 o e S ST L5l ) 2 ol Sl
Sy Lgbysa sl 5 0055, Gl = Looes s
LGy b g ot ool Sl ol 4 S
5 ae C(VFAY) 0L 5 85 3 (VFAY) O,LSn
Lol 5 OFAQ) O 5 Slws )l c(VFAA) 0L sl e
O_.ﬂ@_‘,,_u,;,u;u&_gw)ﬁm'wo\,&‘.‘aj
U s oS 5 515k sl dame 5 8 s5le b g5 8

ol oo slgii B3l ol gl 1y o S 5

N 37741

PR e 60°15"
1

— s 20

Gl Ly, wot i Ol Wil G cwyias ol 5 obilia cad se i\ S

o ()
Sy =4S (1977) Pittet & Gorin Slallas ulul -
SlresS iy 33,508 T slaaigs 5> JT ol mj 5
03 W 5915 £ 55 (Tl 0l plail od o 61555
w3 43 5 ol 331 (EHST) YU 51,5 laelus ) axws
b e alS Y(LHST) ol 51,5 glse s,

£ 35 5 B3 5505 (Slgte llan St Al 31 s

1- Transgressive & Early Highstand System Tract (EHST)
2- Regressive & Late Highstand System Tract (LHST)
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3- Marine Palynomorph (MP)
4- Phytoclasts (Ph)
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Plate 1

1- Florentinia mantellii (Verdier, 1973); 2- Pervosphaeridium pseudhystrichodinium (Yun Hyesu, 1981); 3- Spiniferites ramosus (Mantell, 1854); 4-
Coronifera oceanica Cookson & Eisenack, 1958; 5- Hystrichosphaeridium recurvatum (Carpentier, 1940); 6- Coronifera sp.; 7- Oligosphaeridium sp.; 8-
Hystrichosphaeridium bowerbankii Davey & Williams, 1966; 9- Cleistosphaeridium clavulum (Below, 1982); 10- Microdinium reteinvolvatum (Lentin &
Williams, 1989); 11- Odontochitina operculata (Deflandre & Cookson, 1955); 12- Chatangiella tripartita (Lentin, 1976); 13- Heterosphaeridium
spinaconjunctum Yun Hye-su, 1981; 14- Cribroperidinium orthoceras (Sarjeant, 1986); 15- Endoscrinium campanula (Vozzhennikova, 1965); 16-
Chatangiella ditissima (Lentin & Williams, 1976); 17- Chatangiella porosa Marshall, 1988; 18- Palambages morulosa (Emend Gocht & Williams,
1972); 19- Foraminifera test lining.
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5- Distal facies

6- Amorphous Organic Matter (AOM)
7- Proximal

8- Distal

9- Lowstand System Tract (LST)
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11- Maximum Flooding Surface (MFS)
12- Highstand System Tract (HST)

13- Aggradational

14- Progradational
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S.No | AOM% Ph % MP% F.spore C/PPC Diversity ON/IN | Con/Mar | Abundance

1 31.25 68.75 0 0 78.25

2 185 72.25 8.75 5 0 88.23

3 8.75 72 19.25 15 31.56 0 46.87 81.87 26
4 14 57.5 28.5 2 57.89 9 65.33 70 98
5 33.75 49.25 16.75 5 67.41 21 58.70 61.24 143
6 25.25 51.75 23 3 64.23 18 61.65 63.18 187
7 11 37.25 525 0 70 11 85.13 40.29 235
8 8.5 315 60 0 63.33 9 91.13 32.49 331
9 5.75 375 56.75 0 68.89 9 77.33 35.51 218
10 13.75 38.75 475 0 45.54 27 80.33 36.12 327
11 16 34 50 0 39.36 29 86.96 38 211
12 9.75 50.25 40 0 30.74 33 65 62.76 191
13 235 60.25 16.25 25 18.23 0 34.48 71.23 39
14 19 71.25 10.25 33 0 16.38 89.11 31
15 13.25 36.75 50 1 42 34 86.49 47.16 296
16 15.25 31.25 53 0 44 29 88.53 45.56 149
17 24.25 28.75 47 0 41.29 33 74.45 39.65 104
18 19.5 28.75 52.25 0 56.66 33 76.65 39.32 132
19 30.5 20.25 49.25 0 54.32 33 75.33 31.33 117
20 37 16 47 0 56.03 16 68.78 28 97
21 105 245 65 0 23.12 19 65 37.92 265
22 6 26.25 67.75 0 19.47 15 71.96 36.36 287
23 13.25 515 35.25 0 34.41 26 51 68.75 210
24 38.5 345 27 8 34.72 24 26.13 40.14 167
25 16.5 74 9.5 17 0 31 87.34 26
26 11.25 84.5 4.25 25 0 0 5.25 91.24 13
27 25 245 50.5 0 64.04 21 90.18 36.66 309
28 145 215 65 0 62.28 21 96.13 24 313
29 14.25 16.75 69 0 26.12 26 97 23.43 336
30 13 19.75 67.25 0 12.87 25 91.13 29.45 287
31 235 315 44 0 56.16 31 85 43.76 145
32 15.25 50.25 345 0 71.12 15 85.33 65.21 119
33 35 66.25 30.25 0 69.46 19 76.14 76.52 94
34 275 475 27 3 52.23 25 66.33 60.33 112
35 6.5 73.5 20 21 54.32 25 54 80.05 81
36 8.75 81.75 10 36 3.45 0 38.96 88.32 63
37 13.75 38.75 47.5 0 46.85 24 68.44 46.96 189
38 11.75 71.5 16.75 21 43 12 26.35 85 69
39 9.75 81.75 85 34 20.13 89.76 36
40 18.5 78.5 3 55 12.56 93.24 49
41 7 91.75 1.25 68 0 97.54 10
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Introduction

The Kopeh-Dagh sedimentary basin formed after the middle Triassic orogeny in northeastern Iran. There is
no evidence of major tectonic activity in this region; all formations are conformable, except for a few
disconformities within the Cretaceous succession (Afshar-Harb, 1994). The lower contact of the Ab-Deraz
Formation in Sanganeh section with the Aitamir Formation is paraconform, and the upper contact with the
Ab-Talkh Formation is conform. This section of the Ab-Deraz Formation is about 300 meter thick. In this
section, lithology is composed of light gray shale, olive green shale and three chalky limestone bands.
Sequence stratigraphy can be used to interpret the sea level fluctuations during deposition of any
stratigraphic succession. The new method of palynological factors, such as biological degradation of
palynological particles, roundness and homogeneity of equidimensional phytoclasts, the relative abundance
of opaque phytoclasts to transparent phytoclasts, the relative marine palynomorph to terrestrial particles
ratio, relative abundance and diversity of dinoflagellate cysts and relative chorate to proximate,
proximochorate and cavate (C/PPC) morphotype ratio can be use for interpretation of stratigraphic sequences
(Schioler, 2002). In this study, these factors were used for differentiation of sequences.

Discussion

Palynological factors can be use for determination of sequence units. Usually for the sequence stratigraphic
analysis of the palynological facies, three major groups of elements including frequency of palynomorphs
(MP), amorphous organic matter (AOM) and the phytoclast (Ph) can be used (Carvalho et al., 2006).
Amorphous organic matter also use to determine the ecological interpretation and study of sea level changes
and the receding sequence units as the most important elements. The relative abundance of AOM increases
in a proximal to distal, and AOM is the dominant kerogen constituent in distal dyoxic to anoxic shelf
environments. The abundance of AOM increases during transgression and early highstand. High percentage
of phytoclast is mostly related to proximal depositional condition (Van Der Zwan, 1990). Generally, large
amount of phytoclast particles are deposited by rivers in estuaries and delta, both close to shorelines.
However, redepositional also occurs in deep waters by turbidity currents. Phytoclast are generally divided
into two categories: black and brown. The relative abundance of black phytoclast increased in distal facies;
however the relative abundance of brown phytoclast decreases in offshore environments. Increases the ratio
of chorate to proximate, cavate and proximocavate form is show that the rise of water see level (Progressive
conditions), and the increases the cavate form is show the fall of see level (regressive conditions).
Palynological factors such as the terrestrial to marine particles ratio, the chorate/proximate, proximochorate,
cavate cyst ratio (C/PPC), differences in dinoflagellate assemblages and rarity and abundance of
dinoflagellate cyst groups were used for sequence stratigraphic analysis (Gorin & Steffen, 1990; Steffen &
Gorin, 1993; Pittet & Gorin, 1993). Based on this study, three depositional sequences were identified and
will be summarized below:

First Sequence: The lower boundary of this sequence is marked by a sharp change in lithology from sandstone to
shale and chalky limestone. Based on field and palynological evidence, its lower boundary is disconform with
Aitamir Formation. The upper boundary is picked at about 120 meters above the section and is marked by a sharp
increase in phytoclasts, especially the brown phytoclasts, and a sharp decrease in abundance and diversity in the
marine palynomorph, a sharp decline in C/PPC and a sharp decline in ratio of ON/IN cyst. Three system tracts
including LST, TST, and HST were identified within this sequence that has been deposited in marginal basin
toward distal shelf.
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Second Sequence: The lower boundary of this sequence is conforming to the upper boundary of the lower
sequence. The upper boundary of this sequence is placed at some 275 meter above the base of the section.
This boundary is identified by high abundance of phytoclasts and sudden decrease in diversity and
abundance of Dinoflagellates and sudden decrease in the C/PPC ratio. Depositional environment changes
from distal shelf to proximal shelf (Marginal basin) within the sequence. This sequence contains two system
tracts including TST and HST.

Third Sequence: The lower boundary of this sequence is conform to the upper boundary of the second
sequence and the upper boundary is picked at 530m above the base of section at the top of the third layers of
chalky limestone. Similar to the second sequence, this one is made up of two system tracts: TST and HST. It
is worth mentioning that, based on the depth of the desired facies composition (LST can’t be identified based
on palynological evidence and thus, two system tracts, namely, LST and TST, are taken into consideration
altogether). They are identifiable by the existent evidence in palynological slides.

Result

The Ab-Deraz Formation in the studied section was analyzed for sea level fluctuations and sequence
stratigraphy using palynological factors. To test accuracy of this method, we used palynology and
palynofacies process and change in organic matter contents and correlation using parameters, such as the
terrestrial/marine particle ratios, the C/PPC ratio, diversity and abundances in dinoflagellate cysts, changes in
organic materials (Phytoclasts, palynomorphs and amorphous organic materials) and integration of these data
with identified palynofacies. Based on this study, three sequences with four sequence boundaries (3
boundaries of type Il and one boundary of the type I) were identified.

Keywords: Sequence stratigraphy; Relative sea level changes; Palynological factors; Ab-Deraz Formation.
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