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sedimentary pattern prevailing in the marginal parts of this basin, the 291-
meter-thick Asmari Formation deposits, which include limestone, shale
limestone, and marl, are selected in the Tange-chug surface section in the
Eshger anticline (northeast of the Izeh zone). Based on the study of 280
thin sections prepared from the Asmari successions, 11 microfacies
belonging to middle ramp (distal and proximal), shoal, and inner ramp
(Semi — restricted lagoon to intertidal zone) environments were identified.
The gradual vertical transition of these facies, coupled with the complete
absence of gravity-flow deposits, continuous barrier reefs, and coated
grains (ooids), confirms the establishment of a very low-angle homoclinal
carbonate ramp in this area during the Oligo-Miocene. This model is fully
consistent with findings from adjacent studies in the Izeh Zone, which
indicate the dominance of heterozoan assemblages and oligo-mesotrophic
conditions. Furthermore, the overall congruence of this pattern with ramp
models proposed for more central parts of the basin (e.g., the Dezful
Embayment) suggests a shared primary control of eustatic sea-level
fluctuations on the basin geometry. However, significant facies
differences—such as the development of lower-energy shoal facies and
the presence of anhydrite layers in the upper parts of the sequence
documented in this study compared to southeastern fields and the Interior
Fars—highlight the role of local controlling factors like palacogeographic
position, basement topography, and potential clastic influx in lateral facies
variability and heterogeneity. Consequently, the presented homoclinal
ramp model not only refines the understanding of facies distribution in the
marginal Zagros Basin but also serves as a tool for predicting prospective
exploration zones in adjacent fields by identifying susceptible facies (e.g.,
shoal grainstones and intertidal facies prone to dolomitization).
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Extended Abstract

Introduction

The type section of the Asmari Formation is
located in Tang-e Gel Torsh, where it attains a
thickness of approximately 314 meters
(Aghanabati, 2006). Lithologically, it is the
formation is predominantly composed of well
beded resistant cream to brown limestones
exhibiting  mountain-forming  morphology,
interbedded locally with thin shale layers. The
limestones are notably well-jointed, a
characteristic feature of this unit. From a
stratigraphic perspective, both the lower and
upper boundaries of the Asmari Formation show
considerable regional variation. In most
localities, it formation conformably overlies the
Pabdeh Formation. In the Lurestan Zone,
however, its basal contact is with the dolomitic
Shahbazan Formation, while in the Inner Fars
Zone, the Jahrom Formation underlies it with a
paraconformable contact. Similarly, the upper
contact of the Asmari Formation is not uniform
across the Zagros Basin. In the majority of
regions, it is conformably overlain by the
evaporitic (anhydritic) Gachsaran Formation,
whereas in the Inner Fars Zone, it is
concordantly overlain by the Razak Formation.
Regionally, the Asmari Formation—
representing Oligocene—Miocene
sedimentation—extends throughout the Zagros
Fold-Thrust Belt, from the Lurestan Zone in the
northwest to the Bandar Abbas hinterland in the
southeast. ~ This  widespread  distribution
underscores its significance as one of the most
extensive and economically important carbonate
sequences in Iran. Marked lithostratigraphic and
biostratigraphic variations occur across different
tectonostratigraphic zones of the Zagros. For
instance, in the Lurestan Zone (Kabirkuh
Anticline), the Kalhur Member—characterized
by evaporitic (anhydritic) facies—appears in the
upper part of the sequence, while in
southwestern Khuzestan, particularly within
several oil fields, the Ahvaz Member, composed
mainly of sandstones, is developed. The age of
deposition and fossil assemblages of the Asmari
Formation vary markedly among zones: in the
Lurestan Zone, the formation is generally
Miocene in age; in the Fars Zone, it is
Oligocene; and within the Dezful Embayment
and Izeh Zone, a complete Oligocene—Miocene
succession is recognized (Aghanabati, 2006).
the Tang-e Chug stratigraphic section is situated
within the Zagros sedimentary basin, located at
the southern termination of the Izeh Zone. This
section lies within Fars Province, approximately
70 km northwest of Masiri City and adjacent to

the entrance of Tang-e Chug village. Access to
the section is gained by traveling from the
Masiri-Babamidan road to Kupan.
Subsequently, a secondary road branching from
Kupen leads towards the mountainous areas of
the Sorena district. The traverse passes through
the following villages in sequence: Chahar
Tagh, Konareh Rostam, Fariyab, Pehoun,
Khikandeh, and Gojestan, ultimately arriving at
the study locality, Tang-e Chug village. The
geographical coordinates for this section are

7.5"N30°31"; 16'02" E051°.

Materials and Method

Following several field visits, detailed
examination of the lower and upper boundaries
of the Asmari Formation, and confirmation of
the section’s suitability for research and
sampling, the Tang-e Chug stratigraphic section
was selected for this study. Sampling within this
section was conducted systematically at 1-meter
intervals on in situ and unaltered rock
specimens. Initially, 32 meters of the Pabdeh
Formation succession were collected to
precisely  determine depositional age,
lithostratigraphy, microfacies identification, and
depositional ~ environments. Following the
sampling of the upper beds of the Pabdeh
Formation, the Asmari Formation, with a total
thickness of 291 meters, was completely
sampled systematically at consistent 1-meter
intervals. A total of 280 thin sections were
prepared from the collected specimens of this
stratigraphic section and subsequently examined
using a petrographic (polarizing) microscope.
The numbering of the collected samples
corresponds directly to the measured depth and
thickness intervals of the sampled layers. For
microfacies identification, skeletal and non-
skeletal components were first identified.
Subsequently, the rock texture was determined
based on the percentage of these components
(skeletal and non-skeletal). Microfacies were
then identified based on the established rock
textures and their constituents, leading to the
differentiation of depositional environments and
the proposal of a depositional model. For the
identification and classification of skeletal and
non-skeletal components, as well as the
interpretation of microfacies, the following
references were utilized: Dunham (1962),
Embry and Klovan (1975), Gill (2000), and
Fliigel (2010). Furthermore, the environmental
determinations and the presentation of the
depositional model were based on the works of
Wilson (1975), Buxton and Pedley (1989), and
Fliigel (2010).
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Discution and results

After studying 280 microscopic thin sections,
identifying skeletal and non-skeletal elements,
the rock textures were determined, and
subsequently, the microfacies and depositional
environments of the studied section were
introduced. In this section, 11 microfacies
belonging to the Middle Ramp, Carbonate Bank
and Sand Shoal, and Inner Ramp depositional
environments were identified.

Midlle Ramp: The Middle Ramp in this section
comprises distal and proximal parts, and
foraminifera with hyaline walls, such as the
Nummulitidae and Lepidocyclinidae families,
are the index fauna of this depositional
environment. The main characteristic of the
distal part is the preservation of thin-walled,
elongate hyaline foraminifera from the
Nummulitidae and Lepidocyclinidae families,
such as (Operculina, Heterostegina,
Spiroclypeus, as well as Lepidocyclina,
Eulepidina, and Nephrolepidina), in a clayey
matrix, all exhibiting good preservation. MF1
(Wackestone—Packstone (Floatstone) or
Packstone containing large benthic
foraminifera) belongs to this depositional
environment. The proximal part of the Middle
Ramp in this section includes microfacies MF2—
MF3 (MF2, Wackestone—Packstone bioclastic
containing lenticular hyaline foraminifera, and
MEF3, algal boundstone), and its main fauna
consists of hyaline foraminifera with thicker
walls and a lenticular/lens-shaped form, along
with red algae.

Carbonate Bank and Sand Shoal: The
Carbonate Bank and Sand Shoal environment in
this  stratigraphic  section includes two
microfacies, MF4 (Packstone—Grainstone
bioclastic  containing  lenticular  hyaline
foraminifera) and MF5 (Coral Boundstone). The
primary characteristic of this depositional
environment is the presence of a cemented
matrix instead of a clayey (micritic) matrix.
Furthermore, the foraminifera in this
environment exhibit thicker walls and a
lenticular shell morphology compared to those
found in other environments. The presence of
lenticular hyaline foraminifera with thick walls,
along with the grainstone texture and cemented
matrix, indicates deposition in a shallow
environment with energy levels exceeding those
found at the base of storm and normal wave
conditions.

Inner Ramp: The abundant presence of
porcellaneous foraminifera and the decrease or
absence of hyaline foraminifera are key
characteristics of this environment. In terms of

depth, the inner ramp is very shallow, and
salinity is at its highest possible level (Fliigel,
2010). Based on the number and diversity of
porcellaneous foraminifera, this environment is
divided into three sub-environments: open
lagoon, semi- restricted lagoon, and restricted
lagoon (Fliigel, 2010). Additionally, the tidal flat
(intertidal and supratidal zones) is also present
in this environment (Fliigel, 2010). In this
stratigraphic ~ section, the Oligo-Miocene
deposits (Asmari Formation) include a semi-
restricted lagoon, an restricted lagoon, and a
tidal flat.

Semi-restricted Lagoon: MF6 (Packstone—
Packstone—Grainstone containing hyaline and
porcellaneous foraminifera) is deposited in a
semi- restricted lagoonal environment. Its
components  consist of  hyaline and
porcellaneous foraminifera such as Archaias,
Pyrgo, Quinqueloculina, along with
Planorbulina, Miogypsinoides, Reussella, and
Rotalia veinnoti. The matrix of this microfacies
is micritic with a lesser amount of cement, and
its texture is Packstone—Packstone—Grainstone.
According to Romero et al. (2000), the
simultaneous presence of both hyaline and
porcellaneous shells indicates a semi- restricted
lagoon with moderate energy. This setting is
also attributed to a high light zone where salinity
is slightly elevated (Romero et al., 2000). Based
on these descriptions, the presence of
porcellaneous foraminifera alongside hyaline
foraminifera in this microfacies is indicative of
a semi- restricted lagoonal environment.
Restricted Lagoon: The primary characteristic
of this environment is the predominant presence
of porcellaneous foraminifera with thick walls.
The diversity of genera in this environment is
reduced, and hyaline foraminifera are present in
small numbers, also with thick walls. In this
environment, salinity reaches its highest
possible levels. In this stratigraphic section, a

total of four (4) microfacies belonging to this
sedimentary environment were identified. The
main components constituting microfacies 7 and
8 are as follows: MF7 (Wackestone,
Wackestone—Packstone, and Packstone—
Bioclastic) containing porcellaneous
foraminifera, Discorbis, and Elphidium, and
MF8 (Grainstone) containing porcellaneous
foraminifera. The dominant foraminifera in
these microfacies consist of Milolid, Archaias,
Meandropsina, Dendritina, Peneroplis, Borelis,
Discorbis, and Elphidium. Other components of
these microfacies include echinoids, gastropods,
and bivalves. The matrix of microfacies 7 is
micritic, while in MF8 it is cemented, with the



9 (SF) Lngb.Ia..?uo ‘l!bc)l.m_‘i))'.i)

OhSe 5 padiacs jghae

D

texture varying from Wackestone to Grainstone.
The abundant presence of porcellaneous
foraminifera  without apertures in this
environment indicates a reduction in depth and
an increase in light (Brandano et al., 2010).
Within the inner ramp environment, the
reduction in depth and increase in micrite
(calcareous mud) leads to a decrease in the
abundance of large symbiont-bearing
porcellaneous foraminifera, while smaller, non-
symbiotic foraminifera begin to increase,
indicating a restricted lagoon environment
Mudstone (MF9) and Ploid (MF10) are other
microfacies of the restricted lagoon within this
section, which lack any specific fauna, and their
matrix is micritic. In microfacies 9, the
abundance of calcareous mud, the absence of
fossil fauna, the lack of structures indicating
water outflow, and its association with lagoonal
facies indicate sedimentation in a shallow
lagoon environment with high salinity (Fliigel,
2010). Additionally, the absence of skeletal
components and the abundance of Ploid grains
in microfacies 10 suggest deposition in a
shallow, isolated environment with maximum
salinity and no connection to open waters The
abundance of pellet grains, the lack of current
effects, and the gradual grain size indicate a
calm, restricted lagoon environment.

Tidal flat: In this stratigraphic section,
microfacies MF 11 (Dolostone) is indicative of
this sedimentary environment. The components
of this microfacies are primarily composed of
dolomite crystals, and a characteristic feature of
this microfacies is the absence of biological
fauna. The expansion of dolomitic facies
indicates a lowering of sea level due to the
evaporation of brines rich in Mg?", leading to the
dolomitization of limestone deposits. The
presence of a homogeneous texture, the absence
of allochems, and abundant microcite in this
microfacies suggest deposition in intertidal and
supratidal shallow areas (Aghroui, 2006).

Sedimentary Model: Based on field evidence,
a detailed study of thin microscopic sections
(identifying allochems, foraminifera, and other
types of foraminifera, as well as sedimentary
textures of thin sections) and the vertical
variations of microfacies indicates that the
studied section encompasses a complete
sequence of sedimentary  environments,
including the Middle Ramp, Shoal, and Inner
Ramp. In this stratigraphic section, the gradual
transition of microfacies into one another, the
absence of slumping or sliding features, absence
of coated grains (oncoids, pisoids), oolites, and
the lack of a continuous reef serve as evidence

for the deposition of the Asmari Formation in a
low-slope carbonate ramp of the homoclinal
ramp type.

Conclusion

Based on Paleontological and sedimentological
evidence and the texture of the rocks, a total of
11 microfacies have been identified. they belong
to to the Middle Ramp (distal and proximal
sections), Shoal, and Inner Ramp (semi-
restrected lagoon, restrected lagoon, and tidal
flat) environments. The presence of large,
elongated foraminifera with thin and intact walls
in MF 1 indicates the semi-deep environment of
the distal section of the Middle Ramp.
Meanwhile, the presence of lens-shaped
foraminifera with thick walls along with red
algae in MF 2 and MF 3 suggests shallower
depths with higher energy and light
characteristics typical of the proximal section of
the Middle Ramp. MF 4 and MF 5, which are
characterized by hyaline foraminifera with thick
walls and a cemented matrix, as well as coral,
indicate low depths and high energy in a shoal
environment (the boundary between the Middle
Ramp and the Inner Ramp). MF 6, containing
hyaline and  porcelaneous  foraminifera,
indicates a shallow lagoon environment; this
microfacies simultaneously exhibits two groups
of foraminifera, distinguishing it as a semi-
restrected lagoon. In this stratigraphic section,
MF 7 and MF 8, characterized by porcelaneous
foraminifera and the absence of hyaline
foraminifera, suggest a low-depth environment
with high salinity and light, consistent with a
restrected lagoon. MF 9 and MF 10 (mudstone
and ployoid facies) lack fossil fauna, indicating
a low-depth and high-salinity environment
associated with an restrected lagoon. MF 11
(dolostone facies) reflects a very shallow
environment belonging to the intertidal zone of
the Inner Ramp. The findings of this study
indicate that the Asmari Formation in the Tang
Chug section was deposited in a homoclinal
carbonate ramp system. This interpretation is
based on key evidence, including: (1) a gradual
vertical sequence of microfacies from the deep
environment of the outer ramp to the low-depth
environment of the inner ramp, (2) the complete
absence of continuous reef-forming facies
(barrier reef complex) or platform-margin
deposits, (3) a significant lack of coated grains
such as ooliths and intraclastic sediments, and
(4) the absence of any evidence of slump or
debris-flow deposits.
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Fig. 1. Geology and geographical area of the Tang Chug stratigraphic section. A (ocation and access roads of the studied
area) and B (geological map of the Tang Chug section, Eshger anticline).
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Fig. 2. Stratigraphic column (lithostratigraphy) of the Tang Chug section
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Table 1. Biozones identified in the Tang Chog stratigraphic section

)8 (lidoge,

Formation | Thickness Age Biozone
Asmari 32 meter Burdigalian Borelis melo curdica- Borelis melo melo
291 -323 Assemblage Zone
Asmari 102 meter Aquitanian Miogypsina- Elphidium sp.14 — Peneroplis
189 - 291 farsensis Assemblage Zone
Asmari 139 meter chattian Archaias asmaricus - Archaias hensoni —
50-189 Miogypsinoides compalanatus Assemblage Zone
Asmari 18 meter Rupelian - Lepidocyclina - Operculina- Ditrupa Assemblage
32- 50 chatian Zone
Pabdeh 32 meter Rupelaian Globigerina spp - Turborotalia cerroazulensis-
1-32 Hantkenina Assemblage Zone

o il 3.8 g Nephrolepidina gLepidocyclina
el ool LS5 bgyuls g audgnST (glaas g vl
S 28 5 (RS50) (B oyl 90 58 50 aie)
(F J58) adbioo (9ess b Sy 09y
baze Gl g3 Lol i) (nl 55 Sy fp—dd
028 (S o)led b dbe 059, (S92 o)
sgmaz dblge 09 (Sablais b (B aie bl
3 (Nephrolepidina ¢ Eulepidina) oo S —wgqod
9 Operculing) oo iS ¢ 5,5 glod oty oss
Loy Sa—slas g S5U o)l Ly (Heterostegina
Jbr 690 b (bys Ll b oimo Lt (] Soe i
o (01 (Sl el gt oS (53
] ks ) Sl o0 tS SnailSe g 5>
9 5 15,55) 9Bbe 5558 095 mb S oS,
oo s 5 )5 slaliaden (Y0
iie 5 Lyo S ) rae sl i 5o Laa iles
9 ey 9 VAAY Sassm) oS oo a ) SigdeSl
b loastdgoss 9 b odSewgund 9929 (Vo1 F ()] LS
2 o5, ol G sy o lis (i S
wlige oo ooy Jlins Caand 10 5. (588 (95 S
29 (Selle 1999 (Kirgn VA (54 0)
e Bl lRon 5 Sogjes Ve 0 o LSen 5 (Sl
(Yoo Lan g gijlasly Ve oV () Sen g (—wlsy
e Ohl0e) i 09,5 (nl e 9 Sy Sladi gy
4 5 i el (555l ladazme 0 (S
39,5 o ol g pglid o 5 Ol o5 (K]
(Yol ) g yuly)

" Ineer ramp

® Distal midle ramp

axdllae 5)90 gy 5 ot Llwlils gboylus 3y

ol o5 oo S alaia YA sl | g
ot lolis S cil o Sl e 5 ISl ol
0 (Byre dslllas 550 (b slo )l )50y e 9
oy Gladaezme 4y latte o)Lt )50, VY Slasd B )l
RPN S EOE g S RSN P PR
9 Jbws slogisn (Jols Gloo o) (wlbitians 5y
g—azedos (95U ¢ Jold 325 (S9)3 ey 9 oS g0
o)l ;55 0l o (g9 5> 4y 5 j5—aze (55U
Wbl so )zt 4 oad glulis

Sl G,

il a0y Jltamsd iy

S &3S O0je, s> e (l Clslasl )
A2l g (15ee) (IS5 iej g 00 itS Sl b

ol il ol S by ol o (F S8)
VFF LS g 63,055) ooy dxlllne ol sy
g olipllac) (Y-Y+) o, Lsen g 8,455 () YAA Y49
03lgsls I 5SSl OFF 55,095
o)) 99 9 0992 e oS wgad g ouid gags
ol 00l glulid b 4

OFSy (Omighd) (gimSy —ygimsy MF1
S 63 syl 8 g9l

oo ol o1y o)) (nl (Aol Sl ih—ogd
5 S o)lss L S (6585 sle il ¢ 53—,
asile oo dSwga ] g oa)gegs ooleils ou e iS
Eulepidina,
3 8 Gl plw .aul osls LS5 Spiroclypeous
Sl s sl sl 1) Lao)l sy (]

Operculina, Heterostegina,

" Midlle ramp

¥ Carbonat bank and sand shoal



9 (S ‘_ngb.Ia.m ‘l!be)L.._‘i))'.i)

OIS 5 poiies jgine

<>

s o,ls 50, ool 0l da i SLsslbe slavw]
o)l.o.,.';': Lg‘o)w) .).u).oS s(Y'\')Jfﬂqu o)Lo_,.';': RMF
0,le Q)LML'J_M:‘ o), 5 (VAAR) ‘5‘.).) OF—S L Can
.Ia..wy o)b)}.{) u;‘ AJLM.A A_ubso (\ %V&) uﬁ_‘“"‘l)ﬁf

9 &85 9 (VF-F 1 F-¥ A1 AVA) LS es
el 00l @)M OfY) oLu‘nUa.c

-

S (Hgmighd) (ygimSy — gimS'y (A B ) .Fy5 (o585 oyl 1 golo ¢

S O —a> (39 Sl a4 L
@ by e S3U g o a5 Glls o)lens L oty jon
OHSen 5 SCa9365) abbien (Sloe cony Jlimus (A0
9 Operculina siile) oo Syl o5, (Yoo F
O Gl ol s o a> Ui (Heterostegina
base of photic ) ,5 3485 9> (333wl 5 (i Gos
S i lhas Wed so gmmie a3l S slacw, yo (zone
095 5 ol (6551 b (dame s el o Lal Jle

-

Sy (i l8) (ygimeSs — Sy AMF1) ¥ IS

S35 63 Ol sol ey 1 C 9 D S5 639 llog s
Fig. 4. Microfacies 1: A and B (MF5): wackestone— packstone (floatstone) containing large benthic foraminifera. C and D
(MF6): packstone containing large benthic foraminifera. H (Heterostegina), Op (Operculina), Eu (Eulepidina), Te

(Textularia), Le (Lepidociclina), Sp (Spyroclipeos), Am(Amphistegina).

O g (63,995) ou s axlllas gla oy plw auilen
OFF) 65,065 — olaallic 5 VF+F ATAL YA
baes) JSb (i g puid o)l020 b (635 (1350,
Sl ol jad &y (oaidSegand 5 oaidgeg oolgils
G ol o (O JS8) s 3bice a3l JS 5 503
oad plwlicd pjzrd ao)lus ), ¥ (wlidans

]

5. P

o ooy JlowuS'g 1 sy
9 LQO)LJ)}.:.) ool i UwL-w‘ » LQ)LQ_M;‘ A))L.w )o
ul)lou)j) sASJ)Bh) S u‘)“’uﬁ)) Ceal 5 9 o)b_’l
US i 8 4y S5 o e b oS o 5l allin
Lo (ol 0 0imd oo ($59098 )90 et S o)l L
=2 Szl ol a gl e g Taulidl)sS a8 Sl
L ool o o)l 5y ol Qe aie) i ls g s

* Proximal midle ramp



@ VE D bl g ke TV o)leis A F 090

)8 (lidoge,

oyl 5y ol aldie il oo (Slo ooy JornSTg
S VFAY AT YA ) LSen 5 (53,055 oy
G 9 2wl OF41) (55,055 5 olupllae s OV F-F
Ll 0058 5

oSl (s ianily MF3

JLail b 50,8 SGla 5l e jshy o)l 5, l o g
S ablie )l S 0 el ond hSi S5
i 3 s 0)lea0 b b (5, (295w S
Miogypsinoides, Amphistegina sk I8
seillssy slo saial 8 ¢ Neorotalia, Heterostegina,
y9a> oS B olass L Pyrgo g Dendritina rangi 3l
8l g 00 (Sl ,S0) (B o5l 5y ol )0 diey il
O JS8) wilie pgrnily o

y9—a 0yl 5y opl ol Clolass! 5l punds
(S5t 28 (S5 )| Js | 508 lacs b
9 4g b ((Ggimail) dimg oo sloSclz a2l
LlapTad, 5 s 555 goaipoplt St il
(Ve B ogSusm) adlooe 2o &l g Lo e
Soasdllas sy00 S 5o o)l i) (nl Sgaoe (558
S8 Jail a3 oSl o3 5 b
2 o)lnns L SzsS (5505 Lo, ol en
beoe JlooaS9n 150 53 NS g odias s
308 ol o)l ) nl il oo Sl )
V oo 8 bl g aslby oo 5 8 0 )lors (glo sl
5 (Y*1+) LS5 1510 RMF .(0AV0) ol
9009 (VAAD) (Joy 5 (981 7 0 )lods urilly Soe
ol lie sl oo an g glgel bl pxla s 5l SUL
Ol 0 (WWAA) ) Se 5 (55,095 Jawgs o)l 50
el osdy (Byre g lilid og)le (S

" baxa

badgl aez b o Bes alale g 398 Cov slac,
Ll pl Wl oo asuin badel 5 ISl glaasls
ol 5o Qe slacdl g sas obnl alflas & jgo
9 sl e (ol o adlioe G S 9 Sy
1 Slsmy onl Lide g 009 @l ablite ganane
SloSil ablige (21 o) g (Sl cae) lalas

* Carbonat bank and sand shoal

oS g9y Sy — (g5 § — (ygimS'g MF2
JSb qwas dld ol 0395 9l
OLlees9s 1y e 99 (ol (J—ol iz i g

Amphistegina, ils guses o)lgd b K& swie (535

Neorotalia, Heterostegina, Spiroclypeous,

S—l> ol o 4y Nephrolepidina, Miogypsinoides
Sl e o o Sl L T alidlgS 5o 3 Sl o3
o,lud 50, cpl yo 2,8 Gzl plo .l ools JSis
Sphaerogypsina,  Elphidiom, — —l)l>:59, |,
oldysey s o Planorbulina Valvulina, Textularia
o 40 Al el ooy LS5 a5ei ST glaaS g0 aiile
O g S C8L g 009y (S0 )S0) (IS o)l 5505 90

B JS8) wdliss Gy gy 9
PSSz o3l ol i) cnl )l (S L
@ S G059, Ay 5 0)l5 Culie 5 2l
Ol 9iliee Sloe ey Sl i3 oo )25
ogyS cnl o dwg Cul o (il Bl g o5l rals
5 9 SRl e 350 RIB ST (S Gy,
St SoCa B 5 53ee oS Lame Ko o 8,5 3
Py 9 (Voo igilai pr 519,65) wdlioo UL 5598 095
2 38 gl jo > Syl (V) S g
3 Oid Adgs godand )i Glhlag; 5l eg S cnl LS
A2l o0 Siggie b Sgdgie - SigdeSl (95 angy
(Vo) lSon g gilasyy g (Voo ¥ gilos g 15,65)
5 S S (i sl 3 Lol ogi 52
Gos o8 ool o G aiyd 5l (Sl aesed o lns
nallg, (Vo (L) ol e p sy Sz sl
oGl Lase gyl 5 gkl g el wiils 5550
2 AV g gl p) bl oo S ggre Ll
SIS GLI03e) (39 5SS wilea sualy—d sl
A e s (Sl il I
asey 5 elS Bk il g (LS sl
b yo ol nl a5 28,5 azms (g oo ooyl
R o R L R e
(o) +) S5l RMF-9 Jsles oyl 153 opal ol oo
SMF 4 5 (VAAR) oy 5 o35S V o la s o)l
G Of J=Sts o g 035 (VAVO) (5l

" Proximal

* Algal bondstone



9 (S ‘5me ‘l!be)L..}))'.i)

OSe 5 pade s phre

>

Sl b cpl 0 sezge Gllagse, b 5l s
soslms bl s glalasme 4 Cod (S35l98 )90
G ol o 0 JS) e ISG pwae g Feed
il oads ololls pyz b dolus ) ¥V cwlidaie

OGSy —

el &S slaol,r huy cwl (S SiwllS g0

JSas ol Glae S slagl > crimen g (g
Lbow ol Glolais! Ko 5l (Vo) (J5sld) Wad

039 (Lal,S0) (5 ate Sl 4 (Slowws a0 (29,

8, 3
2 ;\'q"‘r‘u‘t." o

O 9 (MF2) B 9 A Y-8 o)l i, .0 JSb

lS gty gy 5 = yginsy {MF4) G ¢ H .(Algal bondstone) Sod> ¢ygiwail (MF3) E g F JsCi cwie opdld sl yiinol 3 g9l
(Coral bondstone) Jl> yo oygiwsil (MFS) I .55 S owas 5 dbed b sl 5 ol

Fig. 5. Microfacies 2-5: A and B (MF2): Bioclastic wackestone containing lenticular hyaline foraminifera. C and D (MF2):

wackestone - packstone containing lenticular hyaline foraminifera. E and F (MF3): Algal bondstone. G and H (MF4):

Bioclastic wackstone- Grainstone containing lenticular hyaline foraminifera. Large. I (MF5): Coral bondstone.

He (Heterostegina), Mi (Miogypsinoides), Ro (Rotalia) As (Astrigerina), Ech (Echinoid), Am(Amphistegina), Re (Red Algal),

He (Heterostegina), Mi (Miogypsinoides), Ro (Rotalia), As (Astrigerina), Ech (Echinoid), Am((Amphistegina), Re (Red Algal).

Valvulina ¢ Ta_wlyeS 50,8 S_l> Amphistegina
9039 (Slosw O jgma 0, 0y (l 53 ey WSl oe

O IS8 a3le oyt - o5eSy o 2k
Miogypsinoides yq—2> (Y+++) |5 oasde 4y ! yrunnd
Jley 6y g o B0 3l ieS slaes! goaas L

G ClS g s - Sy MF4

JKb (qwas g pallid byl 3
Olel @ ez ojlws 5 cpl Slolais] idu—ogy
LSSt wie g pudid s b dbs o155,

Jolis o )iz 55 5l ol (glizlocil o Slowmw 4o
Miogypsinoides Heterostegina Rotalia veinnoti



@ VE-0 bl 5 ko TV o)l O F 090

)8 (lidoge,

R PSPRENCIRTRY |

L ol ye jo—i> o)l ) (ol (ol (s ihu—ogd
Bl poe 5 Glocsz e sbagl o) SS6 1 sl
O g o))y (nl dey D llbioe 2lse £55 @
@ JS9) adlbie oyl o] Bl 5 059 Slace

3y o0g oagazme (L o)l 5 (nl (7S pundi
§ Ay Slocky ) ) glalae o S g9 Ll
IS5 Jore dg B o L 5585 4 (00T ok,
(S5 ailbico o5V U 5o iy oty £55 ()
(p 25w b )> Doz ge ale gy Laciy ) g9 cnl (V1) -
S5 ole glsel b UL 3 il a2l o
RMF ;lo 0 )55 ol (VAVO g5y g) S5 o0
L5 ojlar (glo)lns ) dizyaS 5 (T+)+) JS5lé VY-
S @95 05U Lame 0 5 (VAAY) oy 5 (e uSLY
[ o) 55y ol (b Olalllae 1o 05— oo 00ls o
O g (65,965) wilools i (oS iy Jaiza 4
el i b ol o s (VF-Y 173 TN
Sloai i b (ol yen o glor s aine) wiile gaaly—2
S itz A 5 syt S it S
ibee Job Lazme 53 o)l ool ol anigs |

T $5939 o

Shl0jey Olol B se—a e (nl Ol—at s |
DBl oo el L1059y 998 b g el Gl s
2 o 90392 Bo 05 Hln o a5l lame ()]
ool 2 (Vo) (S5 18) 0Bl o (e 0> 0 UL
bame ) a4y 093 el gy OLlo(y5s, £95 g Sl
Sl Wy 35U g Aldard 95U L 05U
ae b (pl )0 eizen (Vo Ve (JS5l) 05 oo
WSSk ols 18 (bl e g bl 2l (goeg) s>
—S glaari i ol Bana i cnl 3 (V)
055U garmetass 55U Jalis (5 )lome Wi5L) (s
4 ol sloo)ls 5 5 035 (sag )52 Aty 5 j9—anme
Sbeo 2 T

T ypacodos (465U

5 ol OlBGje, 09,5 90 ge—w, b (1l o
oo yLii o3 aS 4l il joa> w2 b el g

" Ineer Ramp

" Semi restrected Lagoon

sl slap s 5 (Cmjon 5 jladine) ol il oo
il glool (gee o5 (et slaol o ol wlin
slea—ulo 59) 2 Sl adbio o (gfe T =)
Sy e ble )0 e 9 i) s, 2 lS
Amphistegina iz (Y+++ (J5) A o S
oS g gilail) 00gs e Vo 5l iy Glesl asl i
oSan 5 Sipsn 5 VAV (Sella) ousie 4y g (V-4
g Heterostegina s— Sl oo Sl)lsy5e, (1449)
§ G yomn S Gblis | g b ;5 Amphistegina
3 S o ey lin Flael 5 5 S
4 Solsld g te Ve ¥ Gloel ) Joon jsla
L o sme 805 L (T A ) JLags 5 S5l o i
iy 4l (e e 5l S sl ipai ol
o) b S 53 - (e (10039, H9—a A e
9 S5 sle il 3 )5 d pue (B)b ol g e
(o S e jo (Su; gedmol i o i8S
(ol ,Se0) J5 092 paie abbion w55 b g (55500
(5 gt S Ll (S o 30 (o j9—a> ) o
SUL 85 )18 5 Bes GRS 5 555 il S
Sk s (VAVD cog—udig) 0o sle gl 0l |
JSsl8 RMF 26 — 27 Jsbes o)l )3, ol Y1)
o,z , {Carbonat sand Shoals and Banks) (Y- )
O Joy 5 o5y # aiyyaS 5 ¥ oo s
oy (VAVD) (ypadis 1) 0 )lor s purasliy Siao
ol el itz (o ol 0 A Blse b ga
IR 5900 5 Slw ey Lazme 99 (50 40 0B,
oyl )y e olol p Janzms 90l Gz g ails
L (MF4) o)l ol (sl 2 lo iy 5708l o0
Ll o 35k Sl el See b 5 gkl Gl
gl sladlopn Jodss Lai> g anwgi gl (saelns
S5 sgam pae g UL 6550 s a0, cnl asla il
L e 8 smis; Jolno Sy olie 4 a0l
5o 0 Ol Sadse 0 Joe (25 w3 Ul oS
CeblB L oS @8 S an ) e b 9 Slee o)
Ol alte 08 oo Juad a9 e o Sl
ATAL ITAA) s g (63,055 bagi o)l )3,

o o0 glules (VFF 5 VFo¥

" Barrier- beach

"' Coral bondstone



9 (S Lngb.Ia..?uo ‘l!be)l.m_‘i))'.i)

OIS 5 poiies jgine

D

ol Glilagyie, B 50 el e o059, 9—a>

" ygaza (155U
Sty Ol 5ey I gam bl (Lol (S
L ool 33 iz 55 dlign uied o)l L
g Sl Sygar Gdle Ohlogse, 5 00 lay Gials
S5 Lazme (nl )3 NI Hed> et o)l b dgase
eobdanz Ghp ol )0 e ee (See w> UL
T A (2o b (nl Blate o)l 5, ¥ ez olaas
el oads olwlids 3
OFSY 9 Py T gy (ogmSy MFT7
oty d il y g sle yhunl 3G9l (S Rl
ol g
Jllwyg 1 il 8 s9lo (ygmis ;5 :MF 8
o,luc 5y onl gonims JSCis Lol gl ictu—ogs
Sl as cenlools JSas el o daieyss Gllocs, )
ol Ghlsgis; wdlioe (g9 Lamme nl Slolais]
Archaias  Milolid |5 o)z ,5, ol
Peneroplis, Borelis . Dendritina Meandropsina
ol @l e as o Elphidium o Discorbis .
S35 (5aiS 53 9 9919 lS ST o)l
Oogear Voojls 5 50 abey (V5 7 sla JSL) apo o
S8l g 009 Gloww D jgmas A ojlois MF 1o 9 5l 5o
S8l e O I U GginSg o)l 5, (ol o
58 o)
2 55l jgy Sy OIS 059) Olgl B e peindd
o8 Gl Bes (LS geamop i b
Gy bz o (Vo) (ol LSen g giladily) 05U o
(SlayS B5) Sl Son (Il g Boe alS L (g0
S Ioi—ien Shn sellyn GLloss, Sl
Cons o (g 9 dkagygdy S S5 (L3059, 9 95500
0P U e (goaimoL_i 995 aS WS o lay yial3dl

VooV ) San g 509, 6V e e o hS) 0Bl oo j5—ae
y9—az pas oyl )5yl 50 (Ve oV il g 1o )68
g (e 558 hlogisy) wlaye ey slap
Gol—)sr OLl03s) 05U slop s Slslyd Bk
b (109 je—amte (goniao )l is adgds ailoen

il oo LG58y crl 3l 095 99 o a5 Cul (ail,
IRVELRNCOMNE SN

S gt F T Py - gty MF6
3Py 9 ollad (sl yninel 8

5 ol ohlsgiey 1y oles ), cnl Gl ihmedd
& Quinqueloculina Pyrgo Archaias sl jelle 5o
Reussella planorbulina, — Miogypsinoides ol yon
szl el ools LSis Rotalia veinnoti (Reussella.
Triloculina , valvulinid, |, o,luz,5, p! 0 =,
g Praerhapydionina delicata . Schlumbergerina
o) o)l )5y pl yo aes o iS5 Red algal
O 28l 5 035 o yaS Jlaks b 5 Cul S )5
(7 JS8) 0l oo Ggenin S = Sy - H5eSy
Gp— b 2ol e ojlses b llog e, el
o5 ool sellws ojlss b pllagsy 5 by Jboy
DLl ey sl ) AU Slag )b g (S5U Bee
VeV ghSen 5 gmg) V00 r (JoS) 0iiS (s
ol el (g (Vo7 GhSen 5 padias )y
S5l ya 9 Ol G059, Gleyes jmiam oyl
FogsS 93 onl Cny dage 995 45 a2y oo o S 5
S92y 0yl sy (il )3 Sl Saen LS50 o050,
oS e S axLl (Rotalia viennoti) Geiug WU,
Goe 5 Jboy G r9—3 Sl 093 a4 009 (65l g Bes
9 9509y odzlie o (Ve v (L5) wBbioo o O+l yieS
5 ol i wg lojen ;5 b (Vo0 0) o) LSea
bssie 6351 b js—amato 055U | (S Ssillysy
S5 Olie &5 U 558 (95 S mized o
9809,) Sl g0 00l o Al o UL Sl ] 5o
9 oloj e+ 7 () Sep 5 padias g Ve e c o )Sen
e oaeld 5l SUL o)l s 5, ) (Ve o Sen
T ojlod o,lsy 0y 1S Jolrs g 009y (gole Zlgal ol
Vool o)l a oS s (VAAY) oy 5 oS
il e (Vo1 +) JSs8 RME 16 5 (VAY0 ) (5l
(Vo) *) poiias g dawgi o)l 5y ol anl e
AYA8 ATAA) o LSan 5 55,055 (¥ 10) 9,8k
e (V%) olgpllae —65,065 g (VF-F g VF-Y
ldanz A (nl )3 o398 Slredgs ply ol oad

'" Restrected Lagoon



@ VEeO bl 5 Jlgs Y o)leis ) F 60

S8 (lidioge,

20,5 oo,y ool o o0 gy g 4915 gl
A ojla i lol sy 0 eSS Jolre o)l s oyl
FN 9 0S¥ ojlad o)l ) ((VAVD) ol
ool aliie a5l o (Y ) +) J55l8 RMF16 4 (V2AQ)
—olypllae (Y- VA) o) Ken g Solo bawgi o)l 5,
AFY NP o)LSen 5 65,095 (VF-Y) (55,005
oSy abe> o (VF-F) l—asls (TN ATAR

o o.).gp; ‘éﬁj.:.a 9 ‘jLM}LﬁMJ

J‘ b ¥ il
ﬁ i

"-.F&‘

bS53 5588 ate QUL 25 (i Ges o5 5 05U
Vew () adlioe Sy s 505 350k 598
GRIBL AT Vgl py g 1) eV e+ ¥ ) )LSon 5 9509,
2ile) jeil—ygr OIS 0395 5 L gelee (gl 3 0ma
el UL (6 )9 ailis s & (Dendritina, Peneroplis
Slop 5 ol sl looyg sumoplii ailsi oo asly
ool o 5 gl L bl fals g Sasa s

oW

X . - 5 § Ly .
— gy gy € =D (MF 6) .jgillu g1 9 cradlo (6l sl 18 g3l (ygnns 55 — gy A-B(MF 6) :¥ -5 o,luss )5, & Ui
G-HMF 7) jgill sy o yirigol 18 Gol> sy =Sy cogianSy E-FMF 7) joillu;sy 9 (s oyl 19 g9l (ygimncts )5
sl g (st 95t (SulS s (ygnsSy — (g9 JME 7) 595lan 91 (slo yiomiomsl 13 (39l (ygmnsy
Fig. 6. Microfacies 12-15: A-B (MF 6), packstone - Grainstone containing hyaline and porcelanose foraminifera. C-D (MF 6),

packstone, packstone - Grainstone containing hyaline and porcelanose foraminifera. E-F (MF 7), wackestone, wackestone —
packstone containing porcelanose foraminifera. G-H (MF 7), packstone containing porcelanose foraminifera. I (MF 7),

wackestone — packstone bioclastics of Discorbis and Elphidium.

Mi (miliolids), Dis (Discorbis), El (Elphidium) Re (Red algal), Q (Quinqueloculina ), D (Dendritina rangi), Mea (Meandropsina),
Mi (Miogypsinoides), Py (Pyrgo), Ru (Ruseela), Ar (Archias), Sp (Spyroclipeos ), Aus (Austrotrillina), Ro ( Rotalia viennoti).
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Grainstone containing porcelanous foraminifera. D (MF 9), Mudstone. E (MF 10), Ploid wackestone. F (MF 11), Dolostone.
Dis (Discorbis), El (Elphidium) Ech (Ecinoid), Q (Quinqueloculina), D (Dendritina rang), Bo (Boreliss), Mi (Miliolids), Pe

(Peloid).
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