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Formation

Tidal flat

-
i

Q
o
=]
S

Shoal |0.M|Quartz percent]

Compaction

Allochem
Diversity

Percent
Percent
Percent

Lithology Log Field description

Depth(m)
Informal rock unit

Intr.Bio.Orb.Grainstone

Intr.Bio.Oid.Grainstone

Bio.Orb.Wackstone
Bio.Orb.Pel.Wackstone

Dacy.Bio.Packstone
Intra.Bio.Grainstone

Bio.Grainstone
Ooid.Intra.Grainstone

Bioclast.Ooid.Sandy.
Bio.Bryoz.Packstone

Bio/Qrtz. Mudstone
Packstone

Pel.Int.Packstone
30 %

15 %

Weak
Modrate
Loose
Moderate
Strong
Stylolite

AFrF i1 1AN

R G A N

DARRCMVMIAN

Very Thick limestone(10-23m),
gray,fossiliferous,coarse- grained

.. ®(0%

Thick limestone(10-15m),
crem to yellow, medium to
coarse- grained

Very thick to thick limestone(5-12m),
gray,sluotional fractured,orbitolina,
Oolitic

25 Sample
E (Upper limestone)

Thick limestone(6-13m),
light gray,Orbitolina,coarse- grained

Thick to very thick limestone(8-13m)
Light cream,thin shale

Q
-
N

Thick green marlstone (8-15m)
thin shale layer
L . Interbed limestone(1.5-6m)
— =] orbitolina bearing
Thin to medium green marlstone
it shale layers/Interbed limestone
orbitolina bearing

- — — — Thick light green marlstone (11-14m)
calcareousb interbed

2({0

D(Up Marly-limestone)

250
e)

Thick to very thick limestone(7-15m)
Light gray, orbitolina bearing

Thick to very thick limestone(8-11m)
Light gray/ light cream,
interbede marly-limestone

¢ (Middl
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Age

Formation

Depth(m)
Samples

Informal rock unit

Lithology Log

Field description

Hydrostratigraphy

Permeability

APTIAN

BARREMIAN

I RGAN

T

1

[
ey

C12

E (Upper limestone)

Very Thick limestone(10-23m),
gray fossiliferous,coarse - grained

Thick limestone(10-15m),
crem to yellow, medium to
coarse- grained

Very thick to thick limestone(5-12m),
gray,sluotional fractured orbitolina,
Oolitic

Thick limestone(6-13m),

— light gray,Orbitolina,coarse- grained

Thick to very thick limestone(8-13m)
Light creamthin shale

Very good
Karst Aquifer

K=12.22
15.04
(m/day)

1

|

Cc13

c31

iy
Yy

D(Up Ma

Thick green maristone (8-15m)
thin shale layer

Interbed limestone(1.5-6m)
orbitolina bearing

Thin to medium green maristone

shale layers/Interbed limestone
orbitolina bearing

Thick light green maristone (11-14m)

C32

D9

€ (Middle-

Aquiclude

calcareousb interbed

Thick to very thick limestone(7-15m)
Light gray, orbitolina bearing

Thick to very thick limestone(8-11m)
Light gray/ light cream,
interbede marly-limestone

Modrate
Karst Aquifer

K= 3.87
6.76
(m/day)

1

D10

D17,

B(L- Marly

Shale layer(8m)

Interbede marly-limestone(2m)
Thick light green maristone (18m)
Tick Interbede marly-limestone(5m

Thick dark gray maristone (25m)

Aquiclude

1

“|p3s

D19

A (Lower limestone)

Very thick limestone(10-31m),
dark gray, fossiliferous

Thick to very thick limestone(10-12m
Light gray/ light cream to pink

Thick to very thick limestone(7-15m)
Light gray interbede marly-limestone
fossiliferous

Poor
Karst Aquifer

K< 1.22
(m/day)

NEOCOMIAN
SHURWEH

D39

Sandstone

Sand
Sandy Shale
Cross Bedding sand

Aquifuge
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Abstract

Tirgan carbonate formation in the structural zone of Kopet-dagh contains significant
groundwater resources. In this region, Tirgan Formation is not a homogeneous formation but
consists of five rock units with different permeability. This study was performed to investigate
hydrostratigraphy and separation of permeable layers in Tirgan Formation. A stratigraphic
section was selected in the northeast of Bojnourd, 90 thin sections of rock were used to analyze
the sedimentary environment. Geophysical well logs, 270 joints information at three stations,
and step-by-step pumping tests were used. Tirgan Formation consists of limestone, marl and
marly- limestone rock units. The results obtained from this study show that the purity of upper
limestone rock units has increased. The hydrogeological characteristics of Tirgan Formation
are different in each horizon due to the role of stratigraphic parameters of the formation.
According to the analyzed pumping data, the maximum and minimum values of transmissivity
(T) are estimated at 1040 and 130 m”2/d respectively. Also, the maximum and minimum
hydraulic conductivity values are calculated to be about 15 and 1.2 m/d, respectively. The main
reason for the large difference in hydrogeological parameters in this region is related to the
effect of stratigraphic parameters. Using the drawing method presented by Karami (Karami
2002), the” Karst conduit index”, which is a quantitative expression of the dominant flow
system, is introduced in this research. This index is located between the boundaries of +1 and
-1, which values between zero and +1 express the predominance of conduit flow system and
values between zero and -1 express the predominance of diffuse flow system. In this area the
results obtained from the evaluation of karst conduit index of pumping wells indicate that
diffuse flow system is predominant. In this study, for the first time, a new index for quantitative
evaluation of stratigraphic parameters affecting the hydraulic properties of karst is introduced,
which is called “stratigraphic index” (SI). This index quantitatively calculates the effect of
important stratigraphic properties such as thickness, layering and slope of the layer on the
hydraulic properties of the karst. Evaluations indicate that the degree of heterogeneity, flow
dimension, karst conduit index, well discharge, specific drawdown and transmissivity show
significant relationships with stratigraphic index. Finally, it can be mentioned that the initial
evaluation of stratigraphic parameters and the application of criteria such as stratigraphic index

can help to more accurately locate well drilling in karst aquifers .

Keywords: Hydrostratigraphy, Tirgan Formation, Stratigraphic Index, Kopt-dagh
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