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ṂṛṝḺ=ṛḺṄ Ḻ=ḽ = ḺṄḺ=ṛṝṄ = = = =ṙḵ=ṛ=ṝ=ṄṂ=ṙḵ=ṙ ḺṄ

=ṚṂ Ḻ=ṂṄ = =ḟṚ=ṄḺKṂ
= = = =Ṙ=ṄṂ==Ṅ =ḽṝ=ṛ=Ṛ ==ḽ = ḺṄṝ=

ṛṄṅṝ=Ṅ =ṗṝ=ḟṄ = Ṅ=ṙṂ =ṝṅ = ḵ=ṛ=ṙḺṄ =ḟṚ =ṄṂṝ= =KṂṄṛḵ=Ṃ =ḺṄ= = =
ṄḺṂ =ṄḺ Ḻ=ṅḺ=ṚṂ Ḻ=ṛ=ṝ=ṄṂ=ḺṄḺṂ=ṝ= =ḟ=ṛ=Ṅ =ṙ =

=ṄḺṂ =Ṛ= ==ḽṝḺ =ḺṄṝṄṝ=ṛ=ṃ Ḻ=ṙ =ṙḵ=ṅḺ= =Ḻ=ṄṂ=K=Ḻ Ḻ= =
ṄḺṂṝṛṄ=ṅ ==JṂṚ = =ṚṄḺO=ṂṄ= =K Ḻ= =ṄḺ =ṄḺṂ =ṝṝ=ṛ

= =ṛ=ṚṅḺ Ḻ=ṙṂṄṛḵ==ḟṙ =ṅḺ= = =ṄṂ==ṅḺ=ḽṄ =Ṛ = =ṄṂ=
ṅ =Ṋ ṄḺ= =KṝṝṛṄṅṝ =ṝṄ =ṂṄ =Ṛ = =ṄṂ= ṅ= = =K =ṄḺ

ṄḺṂṝṝ =ṛṝṛṄṅṝ =ṄṂḺṄḺṂ=ṝṄ ḵ=ṙ =ṄṂṝ=ṅḺṂ=ḻ =
ṅṄḺ=ṂṄ =ḻ=K =ṄḺḺ=ṅḺ=Ṕṛḟ= =Ṅ ḵ=ṙ =ṄṂ=ṝ=ṂṄ =ṙḺ

= = = Ḻ== ḵ=ṙḺ=Ṅ =ḽṝḺ=K ḺṂ= =ṙḵ=ṄṂ== =
ṝ= =ṄṂ=ṅṝ==ṙḺ= =ṙḺ==ḽ=ṁ = =Ṛ == Ṃ= ==ḽ =ṅḺṄṂ=ṄṂ= =

Ḻ Ḻ=Ṅṛ=Ṛ =ṝṄ ḵ=ṙ =ṅḺṝṄ =ṂṄ =ṙḺK = Ḻ

NCore
2 Full-bore Formation Micro Imager (FMI)



=ḾḺ=Ṇ =ḟ Ṅ= Ṅ =ḟṝ

�|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

OJṄṛṝṚ =Ṙ Ḻ=ḽ =
Ṅ =ṄḺ Ḻ=ṙḺṂ=Ṙ =ṚṚ =ṚṄḺPṛḺ=ṙḺ = =ḺṄ==ṄḺ Ḻṗ =ṄṂ= = =ṄṂ=ṚṂ Ḻ=ṂṄ =NVSM=Ṙ

=ṌḺ Ḻ=KṂṚ Ṃ=ṝṝṄṂ=ṗNVUSṄ= = ḵ=Ṃ ṛ==ṅ =QṄ=ṛ=ṅ ==J
ṂṚ = =ṚṄḺ=ṅḺ= =ṛ==K = ḵ=ẮṝṄḺ ḺṄ=ṅ ==ṛ= =ṌḺ Ḻ=ṗ =ṄṂ=ṙḵ=ṅḺ=

NVVNẮṝṝṛ=Ṇ Ḻ=ṙ ==ṛ= Ṃ=Ṙ = = =Ṅ=Ḻ = ṅ =ṝṂṚ = =ṚṄḺ
=ṌḺ Ḻ=ṗ =ṄṂ=KOMNQ=ḟṙḺṄ =ṛṝḺ=ṛṝ=Ṛ Ṃ=ṅḺ=ṚṂ Ḻ= =ḺṄ=ṙ ḺṂ= ṅ=

FMIṚ =ṄṂṝṄ =ḻ =ḻḺ=ṄṂ=K Ṃ=ṈḺ = ==ṛ=Ḻ= ==ṅḺ=ṚṂ Ḻ= =ḟ
=ṄḺṂ =ṝ= ==ṛṂ= = = =ḟ=ṗ = ṛṄ==ḻ =ḟ=Ṃ ṛ=ṙ ḺṂ= ṅ =ṄṂ
Ḻ= = =ṂṄḺṂ==ṙḵ=ṄṂ= ṛṄzUx=ṗ =ṄṂ=KOMMTṝ=ṛ=ṗ =ṄṂ=ṛ=ṙḺṄOMNR=ṛ=ṚṂḺ

=ṙḺṄṛṄ= =ḺṄṝṝ ḺRṄ =ṅḺṝḺ=ḽ =ṛ=ṝ=K ṂḺṂ=Ṙ Ḻ=Ṛ = Ṃ=ṄṂ
Ḻ=ṄṂṙ = =ṝṅ==ṛṝḺ= =ḽ =ḟṚ = Ṃ==ṛ=ṝ= =ṚṂṄḺṛ
Ḻ= = ḵṄḺṂ =ṅḺ=ṚṂṝṝzRx=ṛzNTx=ṗ =ṄṂ=KOMMVṝṄ ḵ= ṅṝ=ṛ=Ṛ =ḟ
Ṅ=ṄḺṂ =ṅḺ=ṚṂ Ḻ=ṝ=ṂṄ =ṙḺṄ =ṛ= ==K =ṄḺ =Ḻ= =ṂḺṂ=ṙ =ṝ

ṅ =ṄṂ=ṝṄ ḵṝṄ = ṅ =ṛ= Ḻ= =Ṛ =ṛ= Ḻ = Ḻ =ṛ= Ḻ=ḽṛ =Ṟ=
Ṅ ḵ= ṅ =ṛṂ=ṄṂṝḺ=Ṛ =ṛzNNx=ṗ =ṄṂ=ṙḺṄ =ṛ=Ṛ ṄṛḺṂ=KOMNSṄ ==ṅḺ=ṚṂ Ḻ= =ṙ =Ṅ=

ṄḺṂṝṄ=Ṛ Ṃ=ṛ =ṛ= ṅ = =Ḻ=Ṛṅ =ṝṂṝS=ṛ= ḺṂṚṂḺṂ= =ṂḺṂ=ṙ =ṝ=Ṇ
Ṅ =Ṛṅ = =ḟṝṄ =ṙ =Ḻ =ḽṄ =ḟ=Ṛ Ṃ=ṛ=ṂṄḺṂ=ḺṄ= = =ṄṂ=FMIḺṄḺṂṝṂṛ=

ṅ Ḻṝ= =ṄṂṛ= Ḻ=ṅṄṂṔḺ Ḻ= =ḺṄ=Ṛ=ṙṂzTx=ṗ =ṄṂ=KOMNS=ṛ= Ḻṛ
=ṙḺṄ=ḽṅṝ=ṁṅ ==ṄṂṗṝ= = ṅ =ṄṂ==ṛṅ =ṝṝ

=ṛ= ṂḺṂ=Ṙ Ḻ=ḺṄ=ḻ = = =ṂḺṂ=ṙ ==ṅḺ= =ṔḺ Ḻ=�/8ṃ = = Ḻ =ṅḺṝ= ḺṂ
Ḻ=ṛ== ==ṝṝḺ =ṝṗṝ=Ḻṝṅ =ṙṅ =ṄṂṝṂ = ḺzNUx=ṗ =ṄṂ=KOMNT
Ḻṝ=ṛ= ṛṂ= ṛ=Ḻ =Ṅṝ=ṝṅṄ ḵ= ṅṝ=ṅḺ=ṚṂ Ḻ==ṛ==
=ṄṂ==ṙḺṄ ḵṝḺ=K =Ṙ ḺḺ= = =ṄṂ= =ṂḺṂ=ṙ = =ṝ= Ḻ =ḟ=
ṅ=ṛ= Ḻ=Ṃ=Ḻ==ṂṝṄḺṂ=ḺṄ=ṅ=ṚṂḺṂ=ṛṝṛṄṅ =ṛṝ=ṄṂQ=ṕ Ḻ=Ṛ=Ṅ

=ṙ =ḺṄṂzNVx=ṗ =ṄṂ=KOMNTṛ Ṅṝ=ḟṙḺṄ =ṛṝ=ṄṂ=ḺṄ=ṙ=ṅḺṙḺṝ=ḻ
=ṅḺ=ṚṂ Ḻ= =Ḻ=ṛ=ṚṂḺṂ=ṝ=Ṛ Ṃ=ṛ=Ṛ=FMI=K Ṃ =Ḻ==ṂḺṂ=ṙ = =
= Ḻ= =ṈḺ=ṂḺ == =ṛ=ṂṄḺṂ=Ḻ= =Ṟ =zNMx=K

3 Bore Hole TeleViewer
4 Formation Micro Scanner (FMS)
5 Induced Fracture
6 vertical seismic profile



= =ṄṂ= =ṄḺṂ =ṛ=ṝṄ = =ṝṛṄṅ =ṝṅ = =ṝṙṝṄ ḵKKK

�|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

P=Jṅ==ṛḺ ==ṂṄ =ṙḺ
ṗ ṅṂ= Ṃ Ḻ=ṛ =TF=Ṃ = =Ṟ = =Ṃ ṛ=QMMMMṚ = =E =Ḻṝ=ṅḺ=ḺṄ=ṙḺ Ḻ=ṝ =

= =ṄṂṂzOx=KṄ =ṂṄ =ṙḺ=ṅḺṂ=Ṃ Ḻ=ṛ =ṄṂ==K Ḻ=ṗ ṅṂḺ=ṙṅ = ===ṙḺ
=ṂṛPMḺ Ḻ= = =ṚṂ = ṄṂ= = =Ḻ=KṙḺḺṄḺṂṝṙṄ ḵṝḟṙṛḟ Ḻ
= =Ṛṝ=ṅḺ=ṙḵṄ ḵ=ṙṝ=KẮṝḺ=ṅḺ=Ṟ = ṅ =ṝ== = Ḻ=Ṛ =

ṝḵ=ṄṂṝṅṛṂ=ṛ==ṄṂ=ṝ=Ṛ =ṙzNxṄ ḵ=ṙ =KṝḺ=
= =ṙḺ== =ḽḺ=ḟṄḺ Ḻ=ṅḺ=ṚṂ Ḻ= =ṛ= =ḽḺṝ=Ṛ=NNṅ=ṛ=ṙṛṅ=ṙṛṅ==

Ḻ=K Ḻ=ṚḺṄḺṂ=ṙ =ṝQḺ=ṙṛṅA, B, C, D=ṙṛṅ= =KA=ṛṂ= =Ṃ=A1, A2=ṙṛṅ=ṛ=ṂB= =
=B1, B2, B3, B4, B5=ṙṛṅ=ṛC=ṛṂ==C1, C2=ṛD=ṛṂ==D1, D2K Ḻ=Ṛ =ṂṄṛḵṝṛḺ=ṙ =
Ṃ=ṙṛṅ= =B2Ṃṛ F= =OMBṙṛṅ=ṙḵ=ṅḺ= =ṛ= ṄṂ= =EṝC2=ḟA1=ḟB4==ṙḺNSB=ḟNRB=ṛNP
BṄṂ= = =ṅḺUṚṂḺṂ=Ṉ Ḻ=Ṃ = =ḺṄ=K Ḻ= = =ṙṛṅ=C1ḟB5=ḟB3=ḟA2=ḟB1== = ==VB=
SLPB=ṚṂṄ=ṄṂṝṙṛṅ=K ṄḺṂ=ṄḺṝṚḺṝD1ḟD2=Ṃṛ =ṞPBṃ=ḺṄ=Ṅ ṛṄḺ=ṚṂ =ṚzPxKḺ=ṄṂ=

=ṄḺ =ṙḺṛṄ= =ṝ=ṗṄ ḵṝṅ=ṞF=Ṃ=ṅḺ=RMḺ =ṛ= ṄṂUM=ḻ =ṄṂ= ṄṂ=EṙḺ
=ṄḺ = = = =ḟ Ḻ=ṄṂ==ṗFQM=E ṄṂ=zOxKṛṝṄṝ=ṅḺ=Ṍ =
Ḻ=ḟṂ = =ṅṛ =ḟṅ =ṛ=Ṃ==ḟḵ= == Ṃ=ṄṂḺ=ḟ== =ḺṄ=ṙḺ

ṛṄ = = =K Ḻ= =ṗ =ṚṝṄ ḵ= ṅ =ṚṝROM= = =ḻ =ṗ =Ṕ =ṅḺ= = Ḻ=
= ṛṄ=ṕ =ḻ= = Ḻ =ṛ=ṂṄḺṂOUM=K Ṅ

Q=J=ṇṛṄ
=Ṅ =ṛ==ṛ= =ṄṂ=ṙḵ=Ṅ Ḻṛ= =ṙ =ṅḺ==Ṛ Ṃ==FMI=ṗ =ṛ-

=ḟṚ =ṙḺṄḺṂṝḺṝṅḺṙṛ= ḺṂṄṝṝ=Ṃ==ṄṂṝṄ =ḽṝ =ḟ
ṂṅḺ=ṛ=ṙḺṂ =Ṃ=ḺṄ=ṙṅ =ṅḺ==ṗṄḺ Ḻ=ṅḺ=KṂṝṝ=ṚṂḺṂ=Ṍ =ṛṂ=ḟṂṄṛḵ= =ṙḺ==ṅḺ= =

Ṃ= Ṃ= =Ṛ =ṚṄḺḵṂ=ṛ=ṝ Ḻ= ḵ= = = = Ḻ=ṙḺ=ṛ==ḽḺ=ḺṄ= = = =
ṄKṂ=Ṛ Ṃ=FMIḺṂṂḺṅṂṝV ḺḽṄ =ṛṛḺṄṂFN

=EUMṄṂṝṅḺṂṚṄḺṚḺṄḺṄḺ=K ṂṝṂṚṄḺṚṄṇṂṚṄḺḟṚ
ṔṝṂṚṄḺṛṀṄṇṂṚṄḺṚḺṝḺṝ=ḟ
ṂṚṄḺṚḺzNRxK=ṄḺṂṝḺṝṅṙṙ =ṛḺṙ ḺḺṄḺ

ṚṝṆṄṂṚṂṛṚṄḺ ṂṚ =ḺṄ. Ḻḽ ḺṄṂṚṛṙḺ
Ṅṝḻ Ḻ=ṛṚṝḺ ḺṝṄḺṂzNSxKṛṛ =ḟ ṄḺṂ =Ḻ== = =
ṚṅḺ Ḻṝ= ṛ =Ṕ Ḻ=ṛ== =ḽḵḺ= ṛ =Ṕ Ḻ=Kṛ =ṄṂṄ= =ṝ=ḽṛ

7 Embayment Dezful
8 Oil in Place
9 Button



=ḾḺ=Ṇ =ḟ Ṅ= Ṅ =ḟṝ

�|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

=ṚṂḺṂ==ḟṂḺṝ= Ṅ==ḺṄ= = ṛ = ṛṄ= Ṅ=ṛ= = ṛ =ḟṚ==K Ṃ= =
ṛ =ṙṂṄṛḵẮ =Ṇ Ḻ= =ṝ= =Ḻ=Ṕ = ==ṙṂṄṛḵ= =ṅḵ=ṛ==ḽ

ṄzNNxKḺ=ṄṂ=Ḻ Ḻ= ==Ṕ Ḻ== =Ṅ =ṅḺ= = =ṛ=Ṛ =ṚṂṅ=ṝ=ḽṄ =Ṛ
ṚṂḺṂ= =ḟ Ḻ==ṅ =ṙṝNMK Ḻ=Ṛ=ṄṂ=ṅ =ṙṝṚṂḺṂ=ḟṝ= = Ḻ=ṄḺ Ḻ=Ṙṝṛ

ṛ = = =ḺṄ=ṛ=Ṉ=ṙ =Ḻ Ḻ= =K Ṃ=Ṃ=ṗṝṛ = =ṛ=ḵ==Ṅ
= =Ṇṅ =ṙṝṛṄ = Ṃ= = Ṃ=ḽṄṝṚṂḺṂ=ṗ Ḻ=Ṃ= =ḟ = =ṄṂ=KṂ=Ṃ ṛ=ṛṝ

ṄṛṝNNṄ = =ṅḺ=ṝḺ Ḻ=ṛ=Ṃ= = =ṄḺ Ḻ=ṙ ḵ= = = ==ṄḺ Ḻ=ṙ ḵ= = =ḟ= Ḻ
=ṛ=ṚṂṅḺṂ =Ṅ = =ṄṂ=K Ḻ=Ṛ == = =ṄṂ= =ḟ=ḟ = Ḻ =ḽṅ =ṗ =ṝṛṄ=ṝ=

=Ṙ Ḻ=ṄḺṂ=ṄṂ=ṛ=ṂḺ=ṙ=ṛṄ= =ḽṝ=Ṙ Ḻ=ṄḺṂ =ṂzVxK
Ḻṝ= ==Ṛ Ṃ=ṅḺ==FMI= =ṛṝ=ṝṛṄṅṝ=Ṛ =ṚṂ Ḻ

=Ṋ =ṗ = = ḵ=Ṋ ṄḺ=K Ḻ=ṄṂṄ ḵ=ṙ =ṝṚ =ṄṂṄ =ḟ =ṂṄ= =Ṛṛ =K Ḻ=Ṛ
=ṙṂ =ṝ =Ṅ =ḟṝṅṚṅṄṂ= =ṛ= =Ṕ =ṛ== = =Ḻ Ḻ=ṄṂ=

== ṄḺṂ=ṙḺ=K Ḻ=Ṛ =Ṙ =ḟḺ=ṙṂ = = ==ḟ Ṅ ==Ṋ =ṙḺ=ṄṂ=ḺṄ==ḽ=
Ḻ =ṚṝḺ = ḺṂṝKṂ = =ṙ =ṅḺ== ṓ=ṗṛṄṅ =ṛ=ṝṄ =ṗṝṄ ḵ=ṙ =ṄṂṝḺ=
ṛ=ṙḺṄḺṂ =ṝṝṚ =ṄṂ=Ṛ =Ṛ ḺṄ==Ṋ ṄḺ=ḟ ḵ= =Ṃ Ḻ=ṛ=ṝ= = =Ṛ =

= ḺṛṄṅ = = =ṛ=ṝṛṄ = =ṝ= ḵṂ =Ṍ =ṄṂ==ṄḺ = ḵ= ==ḟṂṄḺṂ=Ṃ ṛ=ḟ ḺḺ= =
ḺṄ =ṄṂ=ṙṛ Ḻ=ṅṛṄ=ṝṄḺṂṝṅ =ṛ=ṝṝṛṄṅṝ=ṛ=ṄṂṝ==ḺṄ

=ṅḺ==ṄḺ = =ṂṄ =ṂKḺṄḺṂ =ṝ=ṄṂṄṝḻḵṄṂ=ṛ= Ḻ=Ṛ =Ṙ Ḻ=ṄṄṂ-

ṝṛṄNO=Ṙ ḺḟṄḺḻḵṂṄṂṙḵḺ =PMQMṄṂK

Q=JNJ=Ṛ Ṃ=Ṃ =Ṛ =ṛ=Ṅ=FMI
=Ṛ Ṃ=FMI=ḟ=Ḵ = =Ḵ =ṛ=ṘṛḺ =ṚḽḺṂṝ =ṛṄ =ḺṄ= ṅṝ=ṂṅṚ =

=ḺṄ= ṅ = Ḻ =Ṟ Ḻṛ=Ṛ=Kṙṝ Ḻ= =Ṛ =ṛ=ḟ Ṃṛ ḺṅḺḺ ṅḟṚṄ=ḺṄ
= ḺṄḺṂ=ṛ =K Ḻ=Ṛ =ṅḺ=Ṛ = ḺṂ=Ṛ ṂFMI=ḟṘṛṂṅḺṄḺ ḺṝṄḺṂṝ Ḻ

=Ṅ=ṅ =ḺṄḺṂṝṂ=ṚṄḺḺṝQṄ = =K Ḻ= ḺḺṂ= Ḻ= Ḻ=ṄṂ=Ṛ
ṅ=ṙṂNPṅ=ṄṂ=ṛ=ṔḺ ḺḵṅḺḽṄṂḵḺ=K=ḻ =ṄḺ Ḻ=ṄḺ Ḻ=

ṄṂṅṙṛḺṂṙḵṛḻḺ=ṄḺ ḺḺ=K=
Ḻ =ṄḺṂḵ=ṝ=ḟṖṅ =Ṅ=Ṅ =Ṍ =Ṅ=Ṅ== =NQḺ=ḟNR =ṛṝ
Ṅ=Ṅṅ =ḟḵ=ṛ= ==ṙṅ =ṂṄḺṂ=ḺṄ=ṚzOxKḺṚ =ṄṂ=ṄḺṂ =ṝ=ḻḵ= = =ṅ=ṚṂ Ḻ== =ḟṂ

= = ṛṅ =ṅḺ=ṘḺ ==ṛ= == =Ḻ=Ṅ =KṄ=Ṛ Ṃ==Ṅ =ṚḺ = =ḟṝ=ṙḵ=Ḻṝ

10 Equalization
11 Buoyancy
12 Oil-Based Mud
13 Flaper
14 Cross Bed
15 Stylolite



= =ṄṂ= =ṄḺṂ =ṛ=ṝṄ = =ṝṛṄṅ =ṝṅ = =ṝṙṝṄ ḵKKK

�|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

=ṛ= = =ḟ Ḻ=ḽ =ṅḺ=ṘḺ ==ṛ= ḺOQ=ṄṂ=Ṃṛ ḺOṂṄṛṄ =ṝ=ṄḺ = ḵ=K Ḻ=ṙ
= =ṛ= Ṃṛ ḺṂṄ==Ḻ= ṛṅṄ=Ḻ= = ṛṅṄ= =ṛzNOxKḺ==Ṛ Ṃ=ṗ ṄḺ=ṅ

=ḟ =ṂṄ = =ṄṂ= =ṄḺ =ṛ=Ṛ =ṙṛṄṂ= =ṛṄ= = =ṝṂ= =Ṛ =ṚṄḺ=ṛ=-

ṚṅḺ Ḻ= =ḺṄṝ=ḟ ṛ= ṅ = ḺṂ= ==K==ṙṂ == ==ṛ=ḟ
ṗ= Ṅ ===Ṃṛ Ḻ=ṅḺ=ṛ=Ṛ ḺṄ =ḺṄ=ṝṂṛ Ḻ=ṝ=K=Ṅ = =ṙ

=Ṍ =ṅḺ=Ṛ == = =ḻṛ =ṙ==Ṛ Ṃ=K=FMIḺ =ḟṚ =ṄṂ=ṙ =Ṛ ḺṄ= =
UULNR= =PQLRP= = Ḻ = =RQV=ḺṄḺṂ=ḺṄ= = ==K

Ḻ=Ṅ =ṄṂ= =Ṅ=Ṛ Ṃ=== =ḟṚ Ṃ=ḟ =ṚṂḺṂ=NVO=Ṃṛ Ḻ=Ṅ == =ḟ
ḺṄḺṂ= ḵ=ṅḺ=ṘḺ =ṝ=ṝ=ṚṅḺ Ḻ=OḺ=Ṅ = F=Ḻṝ=ṅḺ=OḺ=ṄḺ Ḻ= =FMIṛṄ==
Ḻ =KEṄḺṂṝṅḺṅṛṂ= ḺUMṄṂḺ ḺḺḺ= =ḟ=ḽ ==Ṛ Ṃ

=ṗṛ =ṄṂ=N=ṄḺ Ḻ=ṅḺ=K Ḻ=Ṛ = ḺṄḺFMIṙ ṅ=ṄṂṝḺ=Ḻ Ḻ= =ṅ=ṝ= =Ṙ =
ṚNS=ṚṂ Ḻ=ḟ Ḻ=ṛ=ṂḺ =ṙḺṝṄḺṂ =ṙ ṅ=ṝ=ṅḺ=Ḻ=KṂ =ṚṂ Ḻ==ḺṄ=Ṛ Ṃ=-

=Ṛ = =ṙḺṝ=ṅḺ=NTTLCṚ =ṄṂṝḺKṂḺṂ=ṄḺ =ṚṂ Ḻ=ṂṄ =

=ṗṛN K=ḽ=ṄḺ ḺFMIṄF=E ṅ =
ṄḺ Ḻ=ṗ
ḺFE

ṃ =
ḺFE

Ṃ==ṚṄḺ
E ṄṂF=Ṛ

= =
ṄḺṂṝḺF=

E =ṄṂ

ṙṅṛ
E F

= =ṄṂ=
ḺF=E

=ṂḺ
Ṅ

=
ṄḺṂṝ

PNSOJSLMUMONSMMQRSNOTNVO=ṘṂṚ =ṚṄḺ

Q=JOJṄṄ =ḽṝ=ṛṄ ḵ=ṙ =ṄṂ=ṝ
=ḽ ḺṝṚṝ=ṙ = =ṂṄḵ= = = =ḟ = ṂṂ==ṄṂ=Ṅ =ṝ =ḟ= =ṙ =

= Ḻ=Ṅ ḵ=ṙ =Ṅ = =ṛ= ṛṄṝṚ =ḟ= = =Ṛ = Ḻ ==ṗṛ =ṄṂ=K ḺOḺ=ṅ =ḽḺṝ

Ṅ =ṛṝ=K Ḻ=Ṛ =ṚṂḺṂ=ṙ =ṅ =ṛ= =ḟḻḵ= =ṄṂ=Ṛ ḵ=Ṃ=ṅḺṄ ḵ=ṙ =ḽ =ṝḺ= Ḻ=

==Ṃ ṛ=ṝṛ= =Ṛ=Ṛ Ṃ==FMI=ḟ=ṗ =ṄṂ=Ṟ==K=ṅḺ

=ḽ=ṙ =ṄṂ=ḟ Ḻ=ṚṂ =Ḻṝ=Ḻ=ṙ =ṄṂ= =ṛ=ḻḵ= =ṛ=Ṅ =ḽḺ=ḺṄ= ==

Ḻ=K==ḽḺḺṝ=ḽ=ṄṂ=ṗṅ=ṚṂṛ =ṚṅḺ Ḻ=ṝ= =ḽ Ḻ=K Ḻ=Ṛ

=ṗṛ =ṄṂ=Ṛ ḵOḺ=ṄṂ= =ḟ Ḻ=Ṛ = ḺṄḺ=ṗṛ ==ṅ =ḽḺ �=ḟṅ=ḻḵ= =ḽḺ�=ṛ==Ṅ =ḽḺ

Ḻ =ṙṝṚṝṄ ḵ=ṙ =ṄṂ= =ṂṄṝK Ḻ=Ṛ =ṚṂḺṂ=ṙ

16 Fullbore
17 Tough logging condition



=ḾḺ=Ṇ =ḟ Ṅ= Ṅ =ḟṝ

�|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

=ṗṛO=K=ṈḺ =ḽḺṄ ḵ=ṙṝ= Ḻ=ṄṂ=ṗ =ṄṂ==ṗ =
Ṅ
ḽḺ

Fṗ =E

ḽḺ
ḻḵ=ṅJ=F
E

ḽḺ
ṅ =ṅ=J
FE

Ṅ
Fṗ =E

ṅ
=ḻḵJ
FE

ṅ
ṅJ
FE

Ṛ =Ṙ

RMNMJNRNUMMOPMMNVMMA

PMQMJNMNTMMOPMMOMMMB

OMJR=JNUMMOOMMNVMMC

NMNMJNMJNUMMONMMNUMMD

JR=JNMJONMMOOMMNRMME

OMNMJROPMMOOMMNPMMF

JRR=JPNMMOMMMNQMMG

JOMNRJOOMMOMMMNPMMH

Ṅ ==Ṃ ṛṚ =ṄṂṝṄ ḵ=ṙ =ṄṂ= =ṂṄṝ=ṇṛṄ=ṅḺ=ḟ==Ṛ Ṃ==FMI=ḟ

Ḻ=ṅḺ=K Ḻ=Ṛ =ṚṂ Ḻ=ḽṄ =ṄḺṂḟṚṂḺṝḺṄṝ=ṛṙḺṅ

ṔṂṄṚṂ ḺṄḺṛṄ= =K Ḻ=ṝṄḺṂṝḟṌḺ Ḻṝḟṅḟṝ Ḻ

ṛṄṇṂṚṄḺṚ=ḟ ḺṄṂṅṄḺṙḺKḺṄṂḺ

ṝṅṅḺṂ=ḺṝṅḺṛṄṝṈḺṙḟ ṄḺṝ

ṅK ṂḺ=ṌṂṛḺṄḟṄṂṄḺṂṝṝṄ -

Ṅ= =ṄṂ=KO=ṙṛṅ= = =AṄ ḵ=ṙ =ṄṂṝ=ṙ =ḺṄṂK

OṄ ḵ= ṅ = = = = =KṝṄṂ=ṂṄ =ṙḺ

=ṗ



= =ṄṂ= =ṄḺṂ =ṛ=ṝṄ = =ṝṛṄṅ =ṝṅ = =ṝṙṝṄ ḵKKK

�|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

Ṅ =Ṕ =ṝ==ṙ =Ṅ ḵ=ṙṝḺ=Ṅ =Ṛṅ =ḽ Ḻ=ṅḺ=ṚṂ Ḻ= =ḟṙḺṝṅ=ḟ=

Ṅ ==ṛṝ= Ḻ= =ḟṚṝ=ṙḵ=ṄṂ=Ṃ= =ṄṂ=K Ḻ=Ṛ =ṗ =ṛP== =ṛ

=ṅṝṝṛṄ =Ṛṝ=ṄṂ=ḟṝṄ ḵ=ṙṝ=ḟṙḺḺ= =ḟ Ḻ=Ṛ =ṚṂḺṂ=ṙ=

= =ṄṂ=K =Ṇ =ṛ=ṗ = =Ṍ =ṅḺ= =Pṝ=ḽḺṅḺ = =ṄḺ =ṙḺḺṂ= =ḟ ṄḺṂ=Ṛṝ

=ṛ= Ṅṝ=Ṅ = =Ṃ =ḺṂ= = =ṙḺ=ṚṝṚ = = Ṅ=K ḺṂṄṂḺ

ṝṅḟṚṙḺṚṂ=Ṅṛ= =ṛṂṄṂṝN=ṛOṄṂ=Ṛ =

ṝFṛA, B, EḺ= =ṄḺḺ=K=ṅḺṙ= Ḻ =ṝḺṄḺṂṝṛṅḺṄ -

ṝṝṄṛṅṛṙḺṚḺ =ḟḺṄṙK ṂḺ=ṄṂṚ = =ṝG, D, C, HṄṂ-

ṝR=ḟT=ḟU=ṛVḺ =ṙḺṝṄṚ =ḻ Ḻ==ṙṂ = = =ṛ= Ḻ=ṄḺ =ṝ=ṄṂ= ḵ=ṕ Ḻ=ṛ=ṙḺ

=ṗ = = ḵḺ= = =ṚṂḺṂ=ṙ =ḟṚ =ṛṄ =ṝ=Ṃ =Ṍ =ṄṂ==ṄḺ = ḵ= =K Ḻ

Pḽ =KṛṚṝṄḺṂṝ= Ḻ= = = =ṚṛṄṝṊṄṂṄ ḵ=ṙṝ



=ḾḺ=Ṇ =ḟ Ṅ= Ṅ =ḟṝ

�|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

Ṅ = ḺṂḺ=ṄṂṚ =ḟ = Ḻ=Ṛ = =ṝ =ṂṄṄṂṝṅḺṙṚḺṝḺṄḺṂ

ṝṛṄṅṛ.ḺḺṄṙḺṊ ṄḺḟṂḺṂḺ

ṅṄṂ=ṝṄ ḵṗṙḺḺṛṄṂṚṙḺḽṛ

ṙK ṂṚṂṝṚṄṂḺḟṂṂṇ=ṝ

ṛṝṂṚṄṂḺḺK Ḻ= Ḻ= = = ==ṄṂ==P= =ḟṝ==ṛ=ṙḺ

Ṅ ḵ=ṙṝ= =ṄṂ=ḺṄ=ḟṂ=Ṃ ṛ= =ṙḺṝṄṝḺ=ṄṂ= =ṙ =ṅ= =KṂṂṝ=ṅḺ

= ṛṄṝṄ ḵ=ṙṝ=ṅḺṝḺ==K Ḻ=ṙḺṚḺṄ=ṅḺṝ=Ṃ ṛ=ḽ Ḻ=ṄṂ=

Ḻ=ṛ=ṙ =ṅḺ= == =ṙḵ==ṙḺ=ṚṂḺṂ=ḟ ṛṄṝṛṄṅṝṄ =ṗṝ= =ṄṂ=K ḺQṛṄṅṝ=ṗ

Ṅṝ= Ḻ =ṄṂṄ ḵ=ṙ =ṛ=ṙḺṝ=ṇṛṄ=ṛṂ===ṇṛṄ=ṛ==ṅ =ḟḺ =ṝ=Ṛ

=ṛ= Ḻṝ=ṛṂṝ= =ṛṝ=ṙḵ= =ṄṂ=Q=ṚṂḺṂ=K Ḻ=Ṛ =ṝṚ = = =Ṋṝ=ṙḺ=

ṚṂ ḵ=ṅḺṅṝṄ=ḽṄ=ṄṂḵK Ḻ=ṚṚṂ ḵ=ṚṂḺṂ=ṝṅ= =ṝḺ =ṗ =ṛṝ=ṝ=ṄṂ=ṙ

Ṅ ḵṝḟṚṂḺṂ=Ṕ =ṙ = = Ḻ=ṝṗ =ḟṅ =ṗṝṚṂḺṂ= Ṅ=ḟṄḺṛ=ṛ=ṘḺḺṚṂḺṂ=ṛ=

=ḽṅ =ṛ=ṝ=Ṙ ḺḺ=ṚKṅ =ṛ=ṝṝ=ṛ=Ṛ =Ṙ ḺḺ=ṇṛṄ=ṛṂ==ṙ= = Ṃ

=ṇṛṄ= == =Ṍ = = =ṄṂ= = = == Ṃ=ṅḺ=ṝ=ḟṚṂ =ṄḺṂṄḺṝ=

= Ḻ= ḺṛṄṅ =ṝ= =ṛ= =ḽṄ =ḺṄṝḺṛḺ=K Ṃ= ḺṄḺ==ṄṂ=ṅ = = Ḻṝ=

=ṇṛṄṅ =ṄḺ Ḻ=Ṙ =ṄṂ=ṝṙNUṅ ṄḺ = =ṝ==ṛṄṅ =ṝḺṛ=ṅḺ= = Ḻ=Ṛ=

ṝṛṄṅṝṙṛṅ=ṄṂṝ= =ṝḺ=ṄṂ=KṂṄḺṂ=ṛṄṅ = = =ṝṝḺṂ=ṄṂ=Ṛṝ

Ḻ=ṄṂ=K Ḻ=Ṛ =ṅ =ṝ=Ṛ =Ṁ ṛ=ṛṄṅ =Ṃ ṛ= =ḟṂṝṝ=Ṃṛ =ṄṂ= = =

OVM=ṛ= =ṄṂ=ṝḺ= =ṄṂ=ṚṚ ==Ṛ Ṃ= =Ḻ=FMI=ṕ Ḻ=ṅḺ

=ṄḺ= =K Ḻ=ṄḺṂṄ=ṙ=ḟ = =ṙḺṝḺḺ ==ṂṛṄṅ =ṄṂṝ=ṗ

ṚṂ= =ṛ= =ṙṂ = =ṄṂṚ =Ḻ=ṄṂ==K Ḻ= =

18 Reservoir Modeling Software (RMS)



= =ṄṂ= =ṄḺṂ =ṛ=ṝṄ = =ṝṛṄṅ =ṝṅ = =ṝṙṝṄ ḵKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

Qṅ =KṝṛṄṅṝ=ṄḺ Ḻ=Ṙ =ṅḺ=ṚṂ Ḻ= =ṗRMSṄṂṄ ḵ=ṙṝE Ḻ= =ṂṄ =ṙḺ= =ṝ=ṇṛṄ=ṄṂ=
= = =Eḻ=ṝ=ṇṛṄ=ṄṂ=ṛṂ= =Eḿ====Ḻ =ṝ=ṄṂ==ṛṂ= =EṂ==ṝ=ṇṛṄ=ṄṂ=

ḺzQx

ṝṂṄḺṃṚṙḺḺṄ =Ṃ =ṙṂṝ=ḟṂṄ ḵ=ṙ =ṝ

ṂṄṄṂ=ṗ=ḻ =ṛṂṛ=ṚṝṄḺṄṙḵ=ṝḺṂṚṂṄṛḵ=K Ḻ

ṄṂḺ=ḟṝṄṝḺ=ṅḺḺ= = ==ṂṄṂḺḺ =ṄṂ=Ṉ =ḟṙ

Ḻ=ṔḺ Ḻ== Ḻ =K Ḻ=Ṛ =ṝṛṄṅ = =ṂṝṝṄ =ṝḺ Ḻ= =ṛ=Ṛ=

=Ḻ=ṄṂ= =Ṛ ==Ḻ =K Ḻ=Ṛ =ṝṄ =ṛ== =Ḻ==Ṛ Ṃ=ḟṝ

=FMIḺ=ṄṂ=Ṛ =Ṛ ḺṄṚ ==ṛ= Ḻ=Ṛ =Ḻ ==Ṃ Ḻ=ṄṂ=ṅṄḺḺ=Ṛ.

Q=JPJ=ṛ=ṚṂḺṂ=ṝ=Ṛ Ṃ=ṅḺ=Ḻ=ṅ =FMI

=Ṛ ṂḺ=ṅ =FMIḺṝṝṅ=Ắ=ṛḵṄ =ṄḺ Ḻ=ḟṝṂ Ṅ =ṛ=ṝ

Ṅṝ=ḟ =ṅḺṝṃ =ḟṝ=ḟḵ=ḟ==ḟṅ==

Ḻḻ

ḿṂ



=ḾḺ=Ṇ =ḟ Ṅ= Ṅ =ḟṝ

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

ṄṝṄ=ṛ=ḟṙ Ṅ=Ṛ =ṛ=Ḻ=ṄṂ=K ḺṄḺṂ=ḺṄ=ṄḺṂ =ṅḺ= = =ṝ=ḟṚṂḺṂ=ṝ

Ṃ=ḽṄ FNVṛOM=Ḻ =ṂṄḺ Ḻ=ṝ= ṄḺ Ḻ=Ṙṛ= =Ḻ Ḻ=E==Ṙ =ṅḺ=ṚṂ Ḻ= =

ṄḺ Ṅ =ṄḺ ḺṝṚṂḺṂONṚ =Ṛ Ḻ=K ḺṚṂḺṂ=Ḻ =ṝ=ṇṅḺṂṘ =ṄṂ=Ṙ Ắ=ṄḺ ḺOOṄḺ Ṅṝ= =ḟ Ḻ=Ṛ

ṄḺ = =ḟ ṅṛṄ=ḟ Ḻ =ḽṝṔ = =ṛ=ṗ =ḟ=K Ḻ=Ṛ =Ṙ Ḻ=ṄḺ Ḻ=Ṙ = === =ṙ

= ḺṂ =ṅḺ=ṚṂ Ḻ=Ṙ =Ṅ =ṄḺ ḺOP=K =Ṙ Ḻ=ṅḺṔ = =ḟṝ=Ṙ Ḻ=ṙ

=ṛ==ḽ = =ḺṄḺ==ṄṂ=KṄ =ḟṙ=ṛṄ =ṝ ḺṄṝṛ=ṙṄḺṂ =ṝ

ṝḵ= ==ṙ == =ṄṂ=K Ḻ=Ṛ =Ṙ Ḻ=R= ḺṄḺṂ =ṇṅḺṂṝṝḟ=

ḵṝḺ=Ṍṛ =ṅḺḺ= ḵḺ=Ṛ =ṚṂḺṂ=ṙṂ=KḺṝṇṅḺṂ =ṅḺ= =ṅḺ==ḟ

ḺḺṝṚ ṂṝḺ=ṛ= =KṚḺṝṚṂ=ṚṄḺṄ= ḵṇ=ṗ Ḻ=ṛ= ḺṂ

= ḺṂ=Ṃ ṛ= =ṙṂ Ḻṅ =ṗ =KṝOQḺ =ṄḺṂṝṚḽṂṚṄḺṚṘṅḺ.ṅḺ

ṙḺṅṛṄṝ= ṄṂ=ṝORṘ Ḻ=KṂṝṅḺṂṛḟ

ṚṛṝṂḟṝ Ḻ=ḺṄḺṄḺṂḺ=Ṕ =K=ṇṅḺṂ =ṅḺ=Ṃ =ḟ=ṅḺ=ṛ=

Ḻ=ṙṂḺṄḺṂ= =ṝṅ=Ṅ==ṅḺ= =KṄṛḵ= =ḽṝṚṂḺṂ=ḟḺṝ=ṅḺḽ=ḟ

Ḻ =ṝ=Ṃ =ṛ=ṚṂḺṂ==ḽṄ =ḟ= =ṄṂ= =ṂR= =ṙḵ= Ḻ =ḟK Ḻ=Ṛ =ṚṂḺṂ=ṙ =

=RṇṅḺṂ = Ḻ =KṚṂḺṂ=Ṛ Ṃ=ṄṂ==FMI

= =ṄṂ=ṄḺṂ =ṄṂ= = = Ḻṝṛ=ḟ = = Ḻ==ṄṂ=Ṟ =ṄḺ Ḻṙ=

=Ṅ=ṅḺ= =ṙḵ=ṗ Ṃ= =ṛ== = =Ṕ ==ṄṂ=KḺ ==ṗ Ḻ=Ḻ =ṚṂṝ=

19 Dlis
20 Las
21 Data Load
22 Geoframe
23 BoreTex
24 Normalization
25 Calibration

Ṙ =ṝ =ṚṂḺṂ

= =ṙ
=ṚṂḺṂ=ṝṅ
ṚḺ

=ṝṅ =ṗ
ḺṂṄ

=ḽ
ṄḺṂ



= =ṄṂ= =ṄḺṂ =ṛ=ṝṄ = =ṝṛṄṅ =ṝṅ = =ṝṙṝṄ ḵKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

ṂṄ=ṅ Ṅ ==ṛ=Ṃ = ḺṚṄḺ= Ḻ Ṃ=ṉṄḺ =ḽṄ =ḺṝOSṂḺ=ṄṂ=K = Ḻ =Ṛ= ==Ṛ =Ṙ Ḻ=

ṛṄṝṝ=Ṛ Ṃ= =ṄṂ= = Ḻ=Ṛ =Ṙ Ḻ=S=ṄṂ=ḟ Ḻ= = = =K Ḻ=Ṛ =

= = =ṛṄ = =ṝḺṄḺṂ=ṛ= Ḻ=Ṛ =Ṙ Ḻ=ṙḵṝṄ=ṝṅṂṝṚṄḺ=ṙḺ Ṃ=ḽḺ Ḻ=Ḻṝ=ṛ

=ṄṂ=ḟ Ḻ=ṙṂ = ===ḺṄḺṂ= ḺṄ= =Ṛ =ṝ= =Ṁ ṛ= ṛṄ= = Ḻ=ḺṄ=

=ṙK Ṃ

S.ṛ =ṄṂ= ==ṄḺ Ḻ=FMIE ḺṅḺ= =ṛ=Ṛ =Ṁ Ḻ==Eḻ= ==ṅḺ= =ṛ=Ṛ =Ṁ Ḻ==
zSx

=ṅḺḺ=ṄṂ=Ḻ= Ḻ=Ṛ = = = == =ṄṂ=ḟ = Ḻ==Ṕ =ṛ=ṝ=

ḺṛḺ= =ḟṂṄḺṂ=Ṃ ṛ=Ṛ ==Ḻ=ṛ= Ḻ= =Ṅ =ṙ ṅ=ṄṂ= =ṝ== =ṛṄṅṝ= =ḺṄ

ṚṂḺṂ=Ṉ Ḻ=ṂK Ḻṅ =ṄṂ= =ṝṛṄṅṝṄ ḵ=ṙṝḺ= == =K Ḻ=Ṛ =T=ṄḺṂ =ḟ

ṝṚ =ṅḺ=Ṛ =ṝṄ =ṂṄṄ ḵ=ṙ =ṄṂṝ=ṙ =ḺṄṂ =ḽṄ = =ḟ Ṃṝ=ṗ = =ṄṂ=ṛ

ḺṄ=K=ṝṅḺ=Ṛ =Ḻ=Ṃ ṛ=ḟ ṄḺṂ ==ṅ = =ṛ=Ṕ= = =ḺṄ=

===ṝṄṂ= =ḟṙ =ṄṂ=Ṃṛ =K Ḻ=ṚṂḺṂ=ṙ= ==Ṛ Ṃ= ==FMIḺ=ṅḺ=ḟ=

= ṅ=ḟ Ḻ=Ṛ =ṝḺ=ṅḺ=Ṛ ḵ= =ḽ Ḻ=ṅḺ=ṚṂ Ḻ= = = Ḻ=ṙḵ=ṄḺṂṝ=ṙḺ=

ṝṛṄṝ=ṅḺ=ṝṅ=ṄḺṂ =ṅḺ=Ṛ ḵ= =ḽ Ḻ=K ḺṂ=Ṛ = =ṄṂ=ṙ=FMI=Ṃ ṛ=

26 Saw Tooth

Ḻḻ



=ḾḺ=Ṇ =ḟ Ṅ= Ṅ =ḟṝ

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

Ṕ =ṛ==ḺṄ==Ḻ =ḟṝṚ =ṅḺṝḺ==ṄṂ=ṙḺṅ= ==ṄḺṂ =K Ḻ=Ṛ = ḺṄḺ=

= = =Ṛ == =ṅḺ=ṄẮOSTM=PRUPṝ=ṙ= =TQV=ṛ=ṅ =ṔTP= = =Ṕ

= =ḟ Ḻ=Ṛ=ṛṄṅ =ṙḺṝḺ= = = =ḽḺṄṃ=ṛ=ḻ =ṃ =ṛ=Ṉ Ḻ= ==ṛ= Ḻ=Ḻ =

= = =ḺṄ=K Ḻ= ḺṂ=Ṛ =ṝṅṄ ḵṝṄṂṚṝṄṂḽṄṚ =ṛ

ṅṅṂK

=TṚ =Kṝṅ)ṊṄ(=ṛṝ=ṛ= =ṛ= Ḻ==ṛṄṝṄḺṂ
ṝFMIṄ ḵ=ṙ =ṄṂṝ=ṛ= =ṂṄ =ṙḺ=ṛṚḺṝṛṄṝṄḺṂzSx

= =ṄṂ= =ṄT=Ṛ Ṃ= Ḻ=Ṛ ==FMI==ṝ=ṄṂ=KṂṄḺṂ=ḺṄ= =ṛ= Ḻ
ṄṄḺṂ =ṝṛ=ḟ= ṛṅṄ=Ḻ=Ḻ =Ṅ =K ṄḺ =ḺṄ=ḟṝṄṚ
=ṙ= ṂṄṂṀ ḵṚṂṛ=ṄṂṊ ṂḵṅṛṛṅḺ

Ḻḻ

ḿṂ

Straight Image & Horizontal ScaleDense Patch Porous Patch

Ṕ =

N



= =ṄṂ= =ṄḺṂ =ṛ=ṝṄ = =ṝṛṄṅ =ṝṅ = =ṝṙṝṄ ḵKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

ṚK ḺṄṄṂ=UṚ=ḟṂṛṄṝṄḺṂṝṝḽṄ
ṉṄḺṂṚḟṛḺṄḺṂṝṈ =KṄṂẮṄṝ)ṅḺPM

ṄṂ(ṅḺṂṉṄḺ =Ṅṝ=K ḺṙḺṅṆ Ḻ= ṂNṄṂ
ṅ=W Ḻ=Ṛ = =

FNE1�...=
Ḻ=ṄṂṂ =�W�ṙḺṅḟ�A�ṙḺṂṅḺṄḺ Ḻḟ�Rm�ṙḺṛṄṝḟ�Rxo�

ṙḺṙṛṅ= ṛḟ ṄcṛbṌṄḺ ḺṛṈḺṄḺṂ.=ṄAḟḺṄṝ
Ḻ=ṙḺṙẮ ṛṄṂṙṛṅṄṛḺṄṙṂ.=ṚṂ Ḻ==ḽ Ḻ=ṅḺ

=Ṛ Ṃ=ṅḺ=Ṛ =ḿḺ Ḻ=FMI=ṛ=Ṛ =ṄṂ=Ṛ =Ṛ ḺṄ=ṗṛ =ṄṂ=ḟ ḵ=PṚṅḺ ḺṝṅṔḺ =ṝ
=ṙṛṅ= =ṛ=ḟ =ṚṂḺṂ=ṙ = =Ṅ ḵ=ṙ =ṄṂ=ṚṄ Ṅ=ṝ= Ḻ =ṅḺ= ḺṂ = =ṝ

=ḟ = =ṄḺṂṄ=ṙḺ=ṄṂ=Ṅ ḵ=ṙ =ṙṛṅ=ṚṂṅṝḺ= =K Ḻ=ṚṂ =ḽṛ=Ṇ Ḻ== Ḻ =
=ḺṄṙṛṅ=ṝ3>B1>D1>A2>B2>D4BṄ ḵ=ṙ =ṄṂṝṚṂḺṂ=Ṉ Ḻ=Ṃ = = =ṂṄ =ṙḺ=ṄṂ=K Ḻ

=ṗṛPṅṛṄ=ḟṝ=ṅḺ===ṅ =ṙḺK Ḻ=Ṛ = ḺṄḺ=ḟ ḵ

=ṗṛPKḺ Ḻ=Ṛṅṝ=ṅ =ṔṄ ḵ=ṙ =ṄṂ=ṝ=Ṛ Ṃ= = =ṂṄ =ṙḺ=FMI
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Ṅ=ṓ Ḻ=Ṇ ḺṅFRahimpour-Bonab, 2007E=K=ṙḺṅṝ=ṆṄ=ṄṂ=RO=ROIR= ṄṂ



ṗṛ =ḺṄ =ṛ= Ḻ=ṝ= = ḵ= ḺṄ= Ṅ =ṛ= = ṛ =ṝ=ṙḺKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

=ḟOSIR=OT= ṄṂ=ṄṂ=ḟNMMṝ=ḻ=Ṅḻḵ=ṄṂ=ḟṝḺṛ=ṆṄḺ=K Ḻ=Ṛ=
=ṙḺ=ṙ =ṅḺ= =ṄṂ= =ṆṄ L =NNE-SSW=ḟṂṄḺṂḺ=ṙ = =KḺ=ṅ =ṙḺṝ

= =ṙ ḺṂ=ḵ= = =ṙ =ṛ===ṆṄ =KḺṄḺṂṝ=ṗNRM=ṉ =ṛ=TM
=FRahimpour-Bonab, 2007E==Kṓ ṛḺṓ Ḻ=Ṛ ṓ ==ṄṂ=ṆṄ =ṙḺ ṓ=ṗ =ṄṂNVVMṓṂṝ

Ṃ = ṓṓ=Ṛ =ṄṂ=KṂṄ=ṙ ḺṂ= ṅṅḺ= = ==ṅ=ṙ ḺṂ= = =Ṃ= =ḟ
ḺṄ=ṙ ḺṂ=ṛ=Ṅ= ḺFEdgell, 1977E ==K=ṙ ḺṂ= ṅ == =ṛṂ=== =WṂ1K

=Ṟ=ḵṛṂ=ṛ= =ṛ=ḟ2K=ṞṛṂ=ṅḺ=ṛ=ḵṛṂ=ṙṝḺṄḺ= Ḻ=Ṛ
FRahimpour Bonab et al., 2014E= =KNḺ ==ṙ =ṛ= ṂṄ=ṙ =ḺṄ

K Ṃ

=NJḺ ==ṙ =ṛ= ṂṄFRahimpour-Bonab, 2007E

P=J =ṄḺ Ḻ
ṝ ṄḺṂṂṝḺṄḺṌḺ ḺḺṛ=ṌḺ Ḻ=ṅḺṛṙḵ=Ṃ Ṅ=ṙḺ=ṄḺ ḺJ

ṛṂDSI)EṚṄ Ḻ= =ṂṄṂṚṅḺ Ḻṝṙ ṅḿḺ ḺḺṛ==KṄṂṄḺ ḺDSI

Ṛ=ṝṛṛṂṚṂ ṛF=ṂṄḺṂNKEṚḺṄṂṝ=ṂṄḺ Ḻ
ṝḺṙ ṅṝḿḺ ḺḺṛ=ṚṂ ḺṂṄṄḺṂ=Kṙ ṅṝḟ =ḿḺ ḺḺṛ ḺṄṂṅ

Ṅ =Ṃ=ḵ=Kṙ ṅṄḿḺ=Ṙṝṅ Ṅ ḵṛḺḿṂ=K
ṄḺ ḺDSIṝḺṄḺṂṛṂṚṂ = ṛṂṝḺḿḺ ḺṚṂ Ḻ=Ṃ=KṚ

ṛṂḺṄ =ṙ ṅḿḺ ḺḺṄṄṂṚṝḟ=Fschlumberger, 1995EK



ṄḟṚṂḺṅḟṙṙ Ḻ

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

OJ==ṄḺ Ḻ=DSIṄḺṂ =ṛṝṚṂ ḺṂṄ=Kṙḵ=Fschlumberger, 1995E

Q=JṄ =ṇṛṄ
NJQJ=ṗṛṝḺṂ=

=ḺṄ= = Ḻ=ṝ ḺṄ= =ḟ =ṗṛ = =ṙḺṙ ḵ= =ṗṛ =K ḺṂ= =ṗṛ =ṛ= =ṗṛ =ḟ
= ṛ =ṙḺ =ṚḺ =Ṅ=ṄṂ=ṝ = ḺṄ =ṛṂ=ḟṝ= = = =FHudson, Cornet et al.,

2003Eṗṛ = = Ḻ=ṄṂ=K=ḿ = =ṅḺ=ṚṂ Ḻ= = = Ḻ=ṝP=ḿ = =ṛS=ṄḺṂ =ṅḺ=ṚṂ Ḻ= =DSI

ṚṚ = =ḟK Ḻ

OJQJ=ṗṛ(Young's modulus)

= =ṗṛḺ=ṗṛ==ṄṂ= = =ṂḺṅḺ==Ṙ Ḻ==KṂ=ṗṛ
=ṚṂṄḺṛ=Ṅ =ṁ = = = = ṛ = = == Ṃ= Ḻ=ṗṛ =K = Ṃ= = Ḻ=Ṍ =ṅḺ= Ḻ

= = = ṛ= Ḻ= Ḻ=ṅḺ=Ṃ = = =ṄḺ =ṛṂ= Ḻ= = ḺṂ=ṝ = ṛK= Ḻ=ṗṛ



ṗṛ =ḺṄ =ṛ= Ḻ=ṝ= = ḵ= ḺṄ= Ṅ =ṛ= = ṛ =ṝ=ṙḺKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

= Ṃ=Ṛ =ṛ=ḻḵ=ṄḺ =ṛ=ṚṂṄḺṛ= =ṙḺ =ḟṝṄḺṂ= ṅṛṄ=ḟ =ḟ =ḟ =Ṍ = = ṄṂ=ṛ=ḿḺ Ḻ=Ṅ Ḻ=
ṚṅḺ Ḻ= Ḻṛ=KṂṄḺṂ=K Ḻ=Ṅ = Ḻṛ=ṙḵ=ṝḺṄ=ṅḺ=ṚṂ Ḻ= = =ṗṛ= = ṅṂFGoodman,

1989EK

ḺṄFNE

= Ṃ = Ḻ=ṄṂdynE=ḟ Ṃ= =ṗṛ=ḟ ḺṂpV=ḿ =P=ṛsV=ḿ =SK Ḻ

PJQJ=ṙ ḵFPoisson ratioE
=E F== = = =ḺṄ=E F=ṝṄṙ ḵ= =Kṙ ḵ=ṅḺ=ṚṂ Ḻ=

= = ṅ= Ṃ=ṂFn, 1989GoodmaEK

ḺṄFOE
dyn =

= Ṃ = Ḻ=ṄṂdyn=ḟpV=ṛsV= = =ṙ ḵ=ḿ = =ḟ ṂP=ḿ = =ṛS= =K
ṙ ḵK Ḻ= Ḻṛ=ṙṛ

Q=JQJ=ṗṛ)Shear Modulus(

====K = =ṗṛ=ṗṛ =ṝṗ(GPa)= Ḻ= = =ṄḺ = =ṛ
(ksi)Ḻ= =ṚṄḺ = =ṗṛ =K Ḻ.=K Ḻ=ṇ = Ḻ =ṄṂ= = ṛ = =ṝḺ =ṝ Ḻṛ= =ṗṛ

= ṅ= Ṃ =ṅḺ=ṚṂ Ḻ= = =ṗṛ==ṂFGoodman, 1989EK

ḺṄFPE= �dynG

= Ṃ = Ḻ=ṄṂdynG=ḟsV=ṛ�=ḿ = =ḟ Ṃ= =ṗṛ = =SK = =ṛ

R=JQJ= =ṗṛ)Bulk Modulus(

= =ṙḺ = = =ṗṛ=ṝ= = ===ṝ = Ḻ = =ṝḺ =ṝṄ =ṛ=ṂṂ
ṚṂ ==ṙ =Ṅ = =ṙḵ= Ḻṛ=K Ḻ=KṂ= Ṃ =ṅḺ=ṚṂ Ḻ= = =ṗṛṅ=ṂFGoodman,

1989EK

ḺṄFQE)2
sv-2

p= � (vdynK

= Ṃ = Ḻ=ṄṂdynK=ḟ�=ḟpV=ṛsV=ḿ = =ḟ =ḟ Ṃ= =ṗṛ = =P=ḿ = =ṛSK Ḻ

R=JḺṄ =ṝḺḺ=



ṄḟṚṂḺṅḟṙṙ Ḻ

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

=ḿḺ Ḻ= =ṅḺ=ṚṂ Ḻ= = =ṝ ḺṄP=ṛS= =ṅḺ=ḿ =Ṅ =ṙ ṅ= Ḻ= = =K = Ṃ=ṝ ḺṄ =ḟ
= Ṃ=ṝ ḺṄ =Ḻ =ḟ Ḻ=Ṛ =ṄễṄ=ḽṛ = Ḻ= Ṃ=K = Ḻ=ṝ ḺṄ =ṅḺ==ṗ =Ṃ ṛ= Ḻ

= ḺṂ =ṝ =Ṅ =Ṃ ṛ= Ḻ =ṄṂ= =ḿ =K =ṝ=KṂṂṄṂ=ṅḵ= ṅ= Ḻ =ṄṂ=
==ṝ =ṗ = Ḻ=K=ḺḺ=ṄḺ =ṛṂ=ṙ =Ṃ ṅ=ḽṛ = Ṃ= Ṃ=ṛ=FKing,

1983E=Ḻ =K=Ṃ = =ḺṄ= Ḻ= Ṃ = =ḽ Ṃ =FZoback, 2007E= = = Ḻ=ṄṂ=KṚṂ Ḻ=ṅḺ
= = ḺṛṄḺṄḺṚ=ṅḺ=ṚṂ Ḻ= = =ḟ =Ṅ =ṄṂṚṂḺṂṗṛ = =ṝḺ =ḺṄ= = ḺṛṄ=Ṛ =ṝ= = Ṃ=ṝ

ḺṚṂ = = =ṂṄ =ṝ ṅ = =ṗṂ = ṅ =ṄṂ=K =ṚṂ Ḻ=ḟ Ḻ

N=JRJ=ṗṛḺ=(Static Young's modulus)

=ṙḺṄ =ṛ=ṝ ḺFAfsari et al., 2010E=ṗṛ =Ṇ Ḻ= =ḺṄ= Ḻ= =ṗṛ =ḟṚ =ṝṛṄ= = ṅḵ=ṅḺ=ṚṂ Ḻ=
=K Ṃ = = Ṃ=ṙḵḺṄḺ= Ṃ = = Ṅ= = Ḻ= = ṅḵ=ṅḺ=ṚṂ Ḻ== Ḻṛ= =ṚFWang,

2000E= ḺṛṄ= = Ḻ =K ḺṄḺṂ= Ḻ= = Ṃ= =ṗṛ = =ṝḺ =ḺṄ= =ḺṄḺṚ=ṛ= Ḻṛ=
=ḻ =ṛ= =ṗṛ =ṙḺṄ =ṛ=ṝ Ḻṙ ḵ= = ṅ= ḺṛṄ= = ṂK = = Ḻ= Ṃ

ḺṄFRE1.0593�d= 0.4145EsE

ḺṄFSEdyn= 0.7sta

O=JRJ=ṛ= =ṗṛḺStatic Bulk & Shear modulus)(

ṛ= Ḻ= Ṃ =ṅḺ=ṚṂ Ḻ= = Ṃ= =ṗṛ =ṛ= =ṗṛ=ṙḺṄFAmeen et al., 2009E= = ṅ= Ṃ =
K = = Ḻ= =ṛ= =ṗṛ

ḺṄFTE))s2�-/(3(1s= EsK

ḺṄFUE))s/(2(1+�s= EsG

=P= =Ṛ =ṝ ṄḺṂVp=ḟVs=ḟVp/VsṝẮ =ṛ= =ḟ =ḟ= =K Ḻ=Ṛ =ṚṂḺṂ=ṙQṗṛ = Ṃ-

=ṛ= Ḻ=ḟ Ṃ= Ḻ=ṝ=ṝṚ=ṙ =ṙ ṛ==ṙ ḺṂ=ṝ ṅ =ṝḺ =ḺṄ=ṗṛ =ṄṂ=K ṂO
KṂ =Ṛ =ḺṄ= Ṃ=ṛ= Ḻ= Ḻ=ṝ =ṗṛ = =ṛ= =ḟ = Ṃ =ṙḺ



ṗṛ =ḺṄ =ṛ= Ḻ=ṝ= = ḵ= ḺṄ= Ṅ =ṛ= = ṛ =ṝ=ṙḺKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

=ṗṛOJṂ=ḟ=ṛ=ṗṛ =ṝ ḺK

ṅ

= =ṗṛ
Ṃ

FGPaE

= =ṗṛ
Ḻ

(GPa)

=
=ṙ ḵ

Ṃ

=
=ṙ ḵ

Ḻ

= =ṗṛ
Ṃ

FGPaE

= =ṗṛ
Ḻ

FGPaE

= =ṗṛ
Ṃ

FGPaE

=ṗṛ
=

Ḻ
FGPaE

ṅ
ṙ ḺṂ

OSIRPNVIVPUNNVTSLMNPUQLMNTSSLNUTRMNLMRRMTLNMSNMSLM
SRQLTURQOVLPNPPPVLMOPPTLMPQSNLSNQSUMLOMRMQLPNVOTNLN
SVVLRNPTMNLOMORVVLMNUNVLMPUSSLPSRRSULNQVSQLOMOQUTLN

= ṅ
ṙ

PTLOUTLNMMTVLMMRRLMRRULNOQVNLQPMULNNRQNLQ
VPPLNMMTTTLQMPSQLMORRLMPQULTNOSTLONQNVLQMPSQLNT
NROLSRVQSLOROSPLMNUQLMOMTLRMQTULNQRQNLORUSRLNM

EḻFE ḺF
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��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

=PJṄḺṂṝ=ṙ = = ḺṄ= = =ṅḺ=Kṙ = ṅ =EḻF=ṛ=ṙ ḺṂ= ṅ =E ḺF=ṚẮṝ=ḟ = =Ṅ ==ḟ=ḟVp=ḟ
Vs= ḟVp/Vs=ṛ=K =ṙḺ

EḻFE ḺF
=QJṗṛ =ṝ ḺṂ=Ḻ=ṛ=ṅḺ=ḟṙ = ṅ =EḻF=ṛ=ṙ ḺṂ= ṅ =E ḺF==ṗṛ = = ḺṄ= =Ḻ==ṛ=
ṂF=staE=ṛdynE=ḟEḺ=ṙ ḵ =Ṃ=ṛ=F=staPR=ṛdynPRḺ= =ṗṛ =ḟEṂ=ṛ=F=staK=ṛdynK=ṗṛ =ṛ=E

ḺṂ=ṛ=F=staG=ṛstaG=EK

SJ ḺṄṝṛ
N=JSJṄ = ṛṝṚṄ(Unconfined compressive strength)



ṗṛ =ḺṄ =ṛ= Ḻ=ṝ= = ḵ= ḺṄ= Ṅ =ṛ= = ṛ =ṝ=ṙḺKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

=ṝṄ = ṛ =ḟ = Ḻ=ṄṂṚṄ=ṝṄ = ṛ = = = ḺṄ=ṅḺ=ṚṂ Ḻ=ṚṄ= Ḻ= =ṗṛ =ṛ
Ṛ=ṙḺṄ =ṛ= = = ḺṄ= Ḻ=K ḺFNabaei et al., 2010E=ṝḺ= =ṝḺṄḺṚK Ḻ

ḺṄFVE0.66
sUCS = 11.05E

= ḺṄ= Ḻ=ṄṂUCS=ṝṄ = ṛṚṄ=ṛEs= Ḻ= =ṗṛK

O=JSJṛḺṅḺṂ=Ṗ Ḻ=(Internal Friction angle)

ṝḺṛḺṅṖ ḺḺṂṅḺḺṄṗṛḺṄṂṝḺṛḽ
ṄṂṛṄṛ=ṙḺṄ =ṛ=FPlumb et al., 2000EṂṚ ḵ=ṚṂ Ḻ=ḟ ḺKṂ

ḺṄFNME2)shaleV-NPHI-)+62.1(1shaleV-NPHI-37.4(1-�= 26.5

ṝṂṄṂḺḟ ṂṄḺṚ ḺṚṄḺṂṙṛṛ== =K
=ṄḺṂ =ṅḺ=ṚṂ Ḻ= = == ḺṄ= =ṛṂ=K ḵ

ḺṄFNNE=shaleV

ṄṂḺṂGRminḺḺṄḺḺṛGRmaxḺḺṄḺḺ.

P=JSJ= ṛ(Tensile strength)

ṛṆ ḺṌṅṅḺ==ṅḺ=ṄḺ = =ṝ ṅ =ṝḺ = = Ḻ=
=ṚṂ Ḻ=ṄḺ =KṂ

ḺṄFNOE=0T

=R=ṙ =ḺṄ=ṙ ḺṂ= ṅ =ṄṂ= = ṛ =ṝ ḺṄ = Ṃ=ṗṛ =ṄṂ=K ṂP= =ṛ= =ḟ = Ṃ
=ṝṄ = ṛṚṄ=ṙ = = = ṛ =ṛ= ḺṂ=Ṗ Ḻ= ṛḺṅ=ḟṚṂḺṂṚK Ḻ

=ṗṛPJṂ==ḟ=ṛ=ḺṄ =ṝṛK

ṅ=ṝṄ = ṛ
ṚṄFMPaE

ḺṂ=Ṗ Ḻ= ṛḺṅ
FdegE

= ṛ
FMPaE

= ṅṙ ḺṂ
RNLQQQVLOPTOLO
OOLUMPOLQVUPLPO
PSLSORVLPUUQLNM

= ṅṙ
UNLROMRLNVOVLO
NNMNTLRMUTLQT
TSLVQSSLPTTNLOM
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��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

EḻFE ḺF
EḻFE ḺF

=RJḺṄ =ṝṛṄ = ṛ = = ḺṄ= = =ṅḺ=Kṙ = ṅ =EḻF=ṛ=ṙ ḺṂ= ṅ =E ḺF=ṝṚṄFUCS=ḟE
ṛḺṅḺṂ=Ṗ Ḻ=FFANG= ṛ =ṛ=EF=TSTR=EK

= =ṄṂS= = =ṙḺ =ṗṛ=ṄṂ = = = ṛ =ṝ ḺṄ =ṛ= Ḻ=ṝṚ=K ḺṙṄ=
= =ṄṂṚṗṛ = Ṃ = =ṙḺ = Ḻ Ḻ= =ḟ Ḻ= = = = ṛ =ṝ ḺṄ =ṛ= Ḻ=ṝ

= Ḻ Ḻ= Ṃ = Ḻ= =ṙḺ = = = =K ḺK Ḻ



ṗṛ =ḺṄ =ṛ= Ḻ=ṝ= = ḵ= ḺṄ= Ṅ =ṛ= = ṛ =ṝ=ṙḺKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

EḻFE ḺF
=SJẮṝṗṛ =ḟṝ ḺḺṄ =ṛ=ṝṛ= =ṄṂ=Ḻ =Kṙ = ṅ =EḻF=ṛ=ṙ ḺṂ= ṅ =E ḺF=K =ṙḺ
= ==ṚṙṚ ṂḺ Ḻṗṛ =ṝḺḺṄ =ṛ=ṝṛḺ =ṛ= = = == =ṄṂ = =

ṚḺṙṚ ṂḺ=Ḻ Ḻ= = ḺṄ =K Ḻ= =

ṗṛ = =ṙḺ = = ==ṗ Ḻ=ṄṂ= =ḟ = =ṄṂ= = ṛ =ṝ ḺṄ =ṛ= Ḻ=ṝS=ṛT=ṙ
Ṛ =ṚṂḺṂṗṛ =ṙ =ṅḺ= = = =ḟ Ḻ=ṙ =ṅḺ=ṛ= =ṗṛ = Ḻ=ṝ=ṝṄ = ṛ =ḟ = ṛ =ṝ ḺṄ

= =ḟ ḺṂ=Ṗ Ḻ= ṛḺṅ=ṛ=ṙ ḵ = = =K ṄḺṂ= =ṙḺ =ḺṄ= =ṙḺ = =ṚṄ =

ḺṄḺṂ= =ṙḺ = =ḺṄ= =ṙḺK
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��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

=ṗ ḺTJN=TJQJṂ =ṗṛ =ṝ Ḻ= = = = =ṄṂ==ṗṛ = =Ḻ=F=staE=ḟEḺ=ṙ ḵ ==
Fsta(PRḺ= =ṗṛ =ḟF=staK=ṗṛ =ṛ=EḺF=staG=ṙ ḺṂ= ṅ =ṄṂ==EK

TJOJḺ=ṙ ḵ == =ṄṂ=ṅ =ṄṂṙ ḺṂ=TJN=ṗṛḺ== =ṄṂ=Ṃ= ṅ =ṄṂṙ Ḻ

TJQJḺ= =ṗṛ= =ṄṂ==ḺṂ= ṅ =ṄṂṙTJPJḺ= =ṗṛ=ṄṂ=ṙ ḺṂ= ṅ =ṄṂ=



ṗṛ =ḺṄ =ṛ= Ḻ=ṝ= = ḵ= ḺṄ= Ṅ =ṛ= = ṛ =ṝ=ṙḺKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

Ḻ=ṗUJN=UJQJṂ =ṗṛ =ṝ Ḻ= = = = =ṄṂ==ṗṛ = =Ḻ=F=staE=ḟEḺ=ṙ ḵ ==
Fsta(PRḺ= =ṗṛ =ḟF=staK=ṗṛ =ṛ=EḺF=staG=ṙ = ṅ =ṄṂ==EK

UJN=ṗṛḺ== =ṄṂ== ṅ =ṄṂṙ UJOJḺ=ṙ ḵ == =ṄṂ=ṅ =ṄṂ=
ṙ

UJPJḺ= =ṗṛ=ṄṂ== ṅ =ṄṂ=ṙ UJQJḺ= =ṗṛ= =ṄṂ=== ṅ =ṄṂṙ
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��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

=ṗ ḺVJNJ=VJSJḺṄ =ṝṛḺ = = =ṄṂ=ṝṅṝ= = =EḻF=ṙ =ṛ=E ḺF=ṙ ḺṂ= ṛ = =
ṄṝṚṄFUCS= ṛ =ḟEFTSTRṛḺṅ=ṛ=EḺṂ=Ṗ Ḻ=F�=EK

VJOJ= =ṄṂ= = ṛ
=ṄṂ=ṙ ḺṂ= ṅ

VJNJ=ṄṂ=ṚṄ = =ṝṄ = ṛ
=ṙ ḺṂ= ṅ =ṄṂ

VJPJṛḺṅ= =ṄṂ= ḺṂ=Ṗ Ḻ=
ṙ ḺṂ= ṅ =ṄṂ

VJQJ=ṄṂ=ṚṄ = =ṝṄ = ṛ
=ṙ = ṅ =ṄṂ

VJRJ= =ṄṂ= = ṛ
=ṄṂṙ = ṅ

VJSJṛḺṅ= =ṄṂ= ḺṂ=Ṗ Ḻ=
ṙ = ṅ =ṄṂ
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��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

T=Jṝ
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ṝ =

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

SJḻ =ṙ = = ṓṓ = ṓṓ =ṝ ṓṓ Ắ Ṃ= Ḻ =ṝ ṓṓ ḵ
=ṄṂ= ṓṓ =ḽ ṓṓ =ṙṂ ṓṓ =Ṍ ṓṓ= ṓṓ = ṓṓ Ḻ= ṓṓ Ḻ= ṓṓ = ṓṓ Ḻ= =ṝ ṓṓ Ḻ= ṓṓ = =ṝ ṓṓ

= ṓṓ = ṓṓ =ḺṄ=ṝ ṓṓ Ắ Ṃ=ṝ ṓṓ ḵ =ṛ= ṓṓ Ṅ= Ḻ ṓṓ =ṛ= ṓṓ Ṅ= ṓṓ =ṝ ṓṓ ḵzQx=ṝ ṓṓ ḵ
K Ḻ ṓṓ = =ṙṅ = =ṗ =ṄṂ= = = ṓṓ Ḻ = ṓṓ = ṓṓ =ṅḺ=ṝ ṓṓ Ắ Ṃ=ḽ =Ṇ Ḻ

=ṚṂ = =ḻ = ṅ =ṅḺ= = Ḻ= = Ṃ=ṛ= Ṅ =ḟ ṄṂ= =ṝ Ắ Ṃ= = = = = Ṃ = = Ḻ ṛ
= =ṄṂ=Ṛ ṛ= = ṄṂ=ṝ = =ṛ=ṙ = =ḟ ṛḺ= Ḻ =ḽṄ = =Ṟ = ṄṂ=ṝ Ắ Ṃ=ṝ ḵ =K Ḻ

ṄṂ=K Ḻ= = ==K Ṃ = = = ḵ = Ḻ=ḟṚṂ =ṙ = ṛṂ= Ṃ= =ḻ = ṅ = =

=ṙ =K = ṅ = = ṛ=Ṛ Ṃ= =ṝ ḵ = = = = Ṃ=ṛ= Ṅ = Ắ Ṃ= = =ṙḺ =
= ṅ =ṄṂ=ṝ Ắ Ṃ=ṂḺ Ṅ= =ṙ = ṛṂ=Ṛ =ṅḺ= = Ṅ Ḻ= ḵ= Ḻ= =ṝ =ṛ= = = Ṅ

= =ṅḺ= =ṙ = ṛṂ=KṂṂ = ḺṛḺ =ṛ= = = = =ṚṂ = =ḺṄ= ḵ=ṗ Ḻ=ṅḺ= =ṝ = =ṛ
Ḻ = ṛṂ=ṝ Ṅ =ṚṅḺ Ḻ= =Ṅ = =KṂṄḺṂ= Ḻ = = ṛḺ= ḵ= = = = = = Ḻ= ḵ

= =ḽṄ = = = ḵ=ṝ = =ṄṂ=KṂ =ṄḺ =ṚṂ Ḻ=ṂṄ = =ṅḺ= ṛḺ= Ắ Ṃ=ṝ ṛṂ= =ṝḺ
==ṝ = F=Ṃ =Ṛ = ṛṂ=ṙ = Ḻ=Ṛ = ṛṂUḟT=KE

=K = ṅ = Ḻ=ṄṂ=Ṕ =ṛ=ṅṄṂ=ṂḺ Ṅ=ḻ = ṅ =ṄṂ= ṅ Ṃ= Ḻ =ṅḺ= Ṃ=ṝ = ḵ= =ṛ=ṅṄṂ=ṛ=
=ḻ =ṄṂ=Ṕ =ṛ=ṅṄṂ=ṙḺ =ṛ=ḽ = = = =ṙḵ= =ḻ = ṅ =ṄṂD=ḻ =ṄṂ=ṙḺ= =ṛA,B,C=ṁṄ

==ṝ = F Ḻ=ṚṂḺṂNMḟVḺ=ṚḺ = Ḻ= = =Ṕ =ṛ=ṅṄṂ= Ḻ=KEzNOx=KṞḺ Ḻ= = Ḻ=
=ṝ =ṝ Ḻ ṛ =ṝ =ṛ= =ṝ = = =ḽḺ =Ṍ = Ṃ =ṙḺ = =zNPx= Ḻ=Ṛ =Ṃ

F=ṝ =NNḟNO=ṙḺṄ =ṛ= = =ṝḺ= =K=EzNPx= = = Ḻ= = =ṙ = ḺṂ= =ṄṂ= = =
K =ṗ =ṙ =ṝḺ = = Ḻ = =ṂṄḺ =ṙ = = = = Ḻ=

= = = = = = Ḻ =ṄṂ= =ṛ= = = =ṝ =Ṅ =ṄṂ=Ṁ = Ḻ=ṂṄ =ṄṂ= = =ṅ = Ḻ=Ṃ ṛ=
ṂṄḺṂ= Ḻ =ṙ = = =ṝ ṛṅzNPxK



ḻ = ṅ = = =ṛ= =ḟṝḺ=ṚṄ Ṅ=ḽḺKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS



ṝ =

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS



ḻ = ṅ = = =ṛ= =ḟṝḺ=ṚṄ Ṅ=ḽḺKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

TJṙ = ṛ=ṛ= =ḽḺ=ṂṄ = =ṄṂ
= = =Ṛṛṛ=ḻ = ṅ = =ṙṛṅ=ṛ= =ṄṂ=ṄṂ = =ṛ= =ṇ =ṝ ==ṝ =ḻ== ṓ =

= = = Ṃ=ṝ=Ṃ= Ḻ = = =Ṅ ṛṄ=ṝ=ḟ ==ṛ= ḺṛḺ==ḟṌ ṓ Ḻ= =ṄṂ==== ṓ =Ṛ ṓ ṛ= ṓ Ṃ=ṛ
=Ḻ = = ==Ṛ =ḺṄ=ṆṄ = = = Ḻ=ṄṂ=Ṅ =ṛṄ = =ṄṂḺK ḺṂ
Ṅ =ṄṂ=ṄṂṛ= =Ṙ Ḻ= =ṝ = =Ṛ = = = = === ṓ = ṓ=ḟ== ṓ

= ṛ=ṚṄ= =ṗṛ =ṄṂṛ=Ṛ = =ṄḺ Ḻ=Ṙ =ṅḺ=ṚṂ Ḻ= = =ṙḺN== Ḻ=Ṛ =ṚṂṄṛḵ
=ṅḺḻ== =ṂṄ= =ṝ = =ṄṂ=== Ḻ Ḻ== =ṕ ==ṝ ==== ṓ = ṓ = =ṚḺ = Ṅ Ḻ==ṝ

===== ṅ ṓ = ṓ Ḻ=ṄṂ=ṆṄ ṓ = ṓ = = =ṄṂ=ṝṂ Ḻ=Ṅ ṛṄ = =Ṙ = = = Ḻ= Ḻ=K Ḻ==Ṃ = =ṙ
===KṂṂ
=ṝ = FT=ṛU==ṝ ṓ = = =ṛ=ḻ =ṄṂ= ḺṛḺ =ṛ= =ṙḺ =ṝṛṄ= = =ṚṄ Ṅ= EV=ṛNM=== ṓ =ḽ ṓ

=ṛ=ṅṄṂ==ṝ = =ṛ=KṂṅ = =ṙ =ḺṄ=ḻ = ṅ =ṝṛ =ṔNN=ṛNO===== ṓ =Ṕ ṓ =ṛ=ṅṄṂ=ṄṂ= ṓ =ḺṄ= ṓ Ḻ=Ṃ ṛ
===ṗ ṓ =ṙ ṓ =ṝḺ =ṙ = = = Ḻ = = = Ḻ= =ṙ = =ṄṂ= =Ṅ =ṙ K= =ṙ = = =Ḻ =

=zNPxK

=ṗṛṴ .=Ṛ = =ṚṂḺṂ= Ṋ=ṅḺṛ =Ợ Ổ

=

E= ṄṂF

= =ṙḺ =

E= ṄṂF

=ṙḺ =

E= ṄṂF

Ṛ =Ṙ

ULNQPOSKL2S-3=======================================================================================================================E F
SLTOPMIMR-7Eḻ F
NMSLNUNSIRRI  A1Eṕ F

SIRI
A1



ṝ =

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

UJ= Ḻ ṛ
= Ṅ Ḻ=ṅḺ= = =ṙ = = ṛ= ṛṂ=ṅḺ= = Ḻ= =ṙṛṅ=Ṅ =ṝḺṄḺṂ=ḻ = ṅ = = = ḵ=

ṅ=Ṛ Ḻ = Ṅ Ḻ=ṝ = = = Ḻ = =ṄṂṛ=ṛṙK = = =ṝ= ṅ =Ṛ Ṃ= =Ḵ =
Ḻ= =ṄḺ = =ṂṄ = Ṅ= Ḻ=ṛ= Ḻ=ṝ = =ḟ = ḺḺ=ḟ = =ḟ Ḻ=ṝ =ṚṂ =ḽṂ Ṅ=ṙḺ =ṄṂ=ḻ.

ṙḺ =ṄṂ=ḻ = ṅ = Ṅ= = Ḻ = Ḻ=Ṇ Ḻ== =ṗ =ṅḺ=ṚṄ Ṅ= = = = = = Ṅ= =ḽṂ Ṅ
= =ṝ = =ḽṄ = =ṝ =ṚṄ Ṅ=ṛ=ṙ =ṚṄ Ṅ=ḟṝ =ṛ=Ṅ =ṝ =ṚṄ Ṅ=K = =ṛ= = =ṙḵ

= =ṅḺ=ṝ =ṛ=Ṅ =ṝ ṛ=ṝ =ṛ=Ṅ =ṝ = =ṛ=ṝ =ṛ=Ṅ= = =ḽ Ṅ= =ṚḺ = ḺḺ=ṝḺ= =
ṄḺṂṄzRxK=ṝṛṄ= = =ṛ=ṙ Ḻ=ṄḺ =ṝ =ẑ ṛ Ḻ= Ḻ= = = = =ṛ= Ḻ =ṛ = ḺO=

= = = = Ḻ=ṄṂ=ṙ = = Ḻ = = =ṝ = =ṄṂ=ṙ = ṛṂ= = ṛṂzRxK=ṌḺ Ḻ
=ḻ = ṅ =ṄṂ=Ṛ =Ṛ =ṝṝḺ=Ṛ =ṛ=ṝḺ= ḺṂ= =ḟ =ḟṝṄ = =WṅḺ= Ṅ=ṛ=ṚṂ= =ṝ

=ṝṄ==Ṅ =Ṍ =ṅḺS=Ṅ = =ṛ=ṝ = FNP=NREK

=ṴṶ.Ṅ = =-E=============ṙ = ṛṂ=ṅḺ=



ḻ = ṅ = = =ṛ= =ḟṝḺ=ṚṄ Ṅ=ḽḺKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

=Ṵἐ.= = =ṙ Ḻ= = ḺḺ

NRṛṂḺ= =ṚḺṄ

=NS=Ṅ = =ṝ ṛṂJSṄ Ḻ=ṙ =ṚḺNT= Ṅ Ḻ= =



ṝ =

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

= Ḻ=Ṛ =ḻ = ṅ = =ṙṛṅ= =ṙ ḵ= = =ṛ=ṚṂ = =ḻ =ṄṂ= Ṅ Ḻ=ṙḺ===== ṓ = ṓ ḺṂ= ṓ = ṓ
= =ṙṛṅD=== ṓ Ṃ= ṓ = =ṛ=ṚṂ = =ṙḵ= = =Ḻ = Ḻ= Ṅ = Ṃ= =ṝ ṛṅ= =ṅḺ=ḻ = ṅ
Ṅ Ḻ=ṙḺḺ=ṝ = =ṝḺṄḺṂ= =K

V=Jṝ =
=ṄṂ=ḽ Ṅ= Ḻ=ṛ= Ḻ=Ṛ = =ṝṂ =ṝṄḺ Ṅ=ṝ =ṅḺ=ḻ = ṅ=ṛ=ṝ ṛ=Ṅ = = =ṝ

K Ḻ=Ṛ = = ṛ=ṝ ṛ=Ṅ = = ṅ= = =ṝ
= = ṛ=ṗ Ḻ=ṅḺ= =Ṛ = = =ḽṄ = =ḟ= ṛḺ=ṝḺ== ḺṂ= =W = = = =ḻ = ṅ =ṄṂ

=Ṛ = ṛṂ=ḽ Ṅ=ṄṂ=ṝṄ
=ṝ = ṅ =ḻ = =ṕ =ṅḺ=ḻ =ṛKṂṅ = =ṙ =ḺṄ= Ḻ Ḻ= ṛṄ

ṕ =ṅḺ=ṙ = ṛṂ=ḻ == Ḻ Ḻ= ṛ= = Ḻ Ḻ= ḺṛḺ =ṛK Ḻ=Ṛ Ṃ
ḻ =ṄṂ= =ḽ =Dḻ =ṙḵ=CṛA/BḺ=ṚṂḺ ṄK

T= = =ṅḺ=ḻ = ṅ = = =Eṕ= =ḟḺ=ṙḺ = Ḻ Ḻ= Ḻ=ṙ ḵ= = = Ṅ
=ḟ Ḻ=Ṛ =ṙṅ == =ḻṛ= = =ṇ = ḺṂ= =Ṛ = Ṃ=ṛṂ=Ṃ=ṙṂ==

=KṂṂ = =ṇṅṄḺ= =
UEḺ =Ṛ =ṝṄ =Ṃ = = ṅ=ṝ=ṝ = =ṅḺ=ṝ =ṗ Ḻ= = ==ṛṄ

ṄṄḺṂṄ = =ṝḺṂKṕ = = = =Ḻ= =ḻ = ṅ=ṙḺ= ṄṂ=ṝ= Ṅ Ḻ=ṇ = = =ṛ
Ḻṛ ṛṄ= = = =ṝ ṛ=ṛ= =K

Ṛ =ṄṂ= = Ḻ= =U1=ṄṂ= = =Ṅ ḵ=Ṃ ṛ= = = = =ḟ =ṝ ṛ=ṙṂ = =
=ḻ = ṅṂṅ = =ṙ ḺṄ= = =ṝ = Ḻ= =ṙḵ= =ḽ = ==ṙḺ[14 ]

ḺṂṄ =ṛ=Ṇ
=ṙ ḵ= =ṙḺṄṛḺṂ=ṅḺṙ = = Ṃ=ṛ=ṝṄ = = ṂKṂṂ = = ḺṂṄ =ṛ=

zNx=KṄ=K= =ṙNPUNṙ =ṙḺ =ṅḺ=ḻ =ṛ= = ṅ = =ṛ=ṝḺ=ṚṄ Ṅ=ḽḺ= =ṙḺ= =ṛ=ṝ =ṙḺ =
=KṆṄ = =ṄṂ= Ḻṛ=Ṅ =ṛṄ == =ṙ=KṙḺ =Ṛ ḺṂ= =Ṛ ḺṂ=ḟ =Ṕ Ḻ= = ṄḺ= =Ṅ

zOx=Kḵ=K=ṂḺ =NPVMṂ= Ḻṛ=ṗ =ṙḺ =ṄṂ=Eḻ F= = Ṅ = ṅ = Ḻ=ṚṄ Ṅ= =ṛ= ṛ =ṈḺ ==Ṅ
=KṆṄ == =ṙ==KṙḺ ==ḽ =Ṙ = Ḻṛ=ḟ= Ḻ=ṂḺṅḺ=Ṛ ḺṂ==ḟ == = ṅ= ṄḺ= =Ṅ

zPxṙ Ṅ=KṆKNPUR=ṙḺ Ḻ= = =Ṛ = ṛḺKṆṄ = =ṄṂ= Ḻṛ=ṗ =ṙḺ =ḻ = ṅ = =ṈḺ = =KNPRUK
zQxṙ Ṅ==KṆKNPUR=ṚṂḺṂ=Ṃ Ṅ =K=ṄṂ= Ḻṛ==ṗ =ṙḺ =ṄṂ==Eḻ F= Ṅ = ṅ =ṝṅ = = Ḻ ṛ =ṛ= =ṛ =ṝ

==KṆṄ == =ṙṙḺ =Ṛ ḺṂ= =Ṛ ḺṂ=K =Ṕ Ḻ= = Ṅ= ṄḺ= Ṅ



ḻ = ṅ = = =ṛ= =ḟṝḺ=ṚṄ Ṅ=ḽḺKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

zRxḟ=Ṙ=KṄ =NPUPK=ṄṂ=Eḻ F = Ṅ = ṅ = = ṛ= Ṅ= ===ḟṆṄ = ṄṂ= Ḻṛ=ḽṂ Ṅ=ṙḺ

KṙḺ =Ṛ ṓ ḺṂ=ḟ ṓ ṄḺ= ṓ Ṅ = =ṙ
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=ṙḺ Ḻ= = = ṅ= ṛ=ṗ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVSṈQVJTP
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ṅ= Ṅ=ṛ=ṝṄ =ṚṄ Ṅṗ F=Ṅ = =ṄṂ=ṝṄ ḵ= ṅ =ṝ-

ṅ= =WEṙḺṄ =ṝṄṛṝḺ

ṝṄḺ =NG=ḟṙ =O=ḟṘ =ṝ ṅṛ=Pḟ=ṅṛ Ḻ= = Ḻ=ṀṛṄQ

N= ṄḺ=Ṇ Ṅṙ Ḻ=Ṛ ḺṂ= = ṅ=Ṛṛ =ḟ = =ṛ= =
OḮPḮQṙ Ḻ=Ṛ ḺṂ=ḟ = ṅ=Ṛṛ =Ṃ Ḻ

Meysamomeysam.org@gmail.comG

= ṄṂḺNPVS=ṇ =ḟṂḺṂTNPV

Ṛ
ṗ F=Ṅ = =ṇ =ṄṂ=ṝṄ ḵ= ṅ=ṄṂ= Ḻṛ=ḟEṙḺṄ =ṝṄṛTTṗ =ṝ=ṝḺṄḺṂ=ḟṙḺṄ =ṙ =ṝṄṛPSN

= =ṅ=ḟ ṛ = Ḻ=ṄṂ=KṚṄ Ṅ= Ṅ=ṛ=ṝṄ =ṅ =ṝṗ F=Ṅ = =ṇ =ṄṂ=ṝṄ ḵ=ṝṄṛ
ṇ = = = =ṛ= =ṄḺ = =ṂṄ =EṙḺṄ= Ḻ =ṄṂ=ṝṄ ḵ= ṅ =ṅḺ==Ṇ Ḻ =K Ḻ=Ṛ = =ṄḺ

=ṝ Ḻ = Ḻ ==ṂḺ =ḟṄ =ṇ =ṄṂ=ṝṅOR=ṛ=ONṛ= = ṅ=ṙṛṅ=Ṅ = =ṄṂ=ṙṛṅ=ṝ
= ṅ1. Lepidocyclina � Operculina � Ditrupa assemblage zone, 2. Archaias asmaricus � Archaias

hensoni � Miogypsinoides complanatus assemblage zone, 3. Indeterminate zone, 4. Borelis melo

curdica � Borelis melo melo assemblage zone.=K Ṃ =ṅ= = =ṙṛṅ=ṅḺ= =ṂṄ =ṇ = =ḟ
ḵF= = = =E F= = Ḻ= =E ṂṄ =ṛ=ṚṄ Ṅ= Ṅ=ḽ =KṂṂ= = = =NO= Ṅ

=ṛ=ṚṄ ṄQF=ṙ =ṛ=ṅ =ṝ ṄṂ= =ṄṂ= Ṅ=ṚṄ Ṅ= Ṅ= ṅ= Ḻ=Ṛ Ṃ =EṄ =ṛ=Ṅ=ṄṂ==ḟ Ṅ =ṝ
= Ṅ= = ḺṂ=ṛ=Ṛ = =Eṗ = ṄF=K Ḻ

WṚẮḺṛ= Ḻ=ḟṝṄ ḵ= ṅ�ṅ=ḟṄ = =ḟṚṄ Ṅ= Ṅ=ḟṝṄ ==ṝ Ḻ =ḟKṝṅ



ṅṚṄ Ṅ= Ṅ=ṛ=ṝṄ =Ṅ = =ṄṂ=ṝṄ ḵ= ṅ =ṝKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

N=J
= Ḻ= = =ṝṄ ḵ= ṅ�= ḺṂ=ṇ =Ṇ Ḻṅ= =ṄṂ==ḻ =ṅ =ṛ= =ṙ = =ṛ=Ṃ

]NP[= ==ṄṂ=ṛ= ṃ=ṄṂ= =ṚṂ =Ṍ =ṝṄ ḵ= ṅ = =ḽ =Kṙḵ=ṅḺ= = = = Ḻ=ṝ=ṚṄ Ḻ=-

=ṅḺ= ṂṄ= =Ḻ Ḻ=ṄṂ=ṝṄ ḵ= ṅ =KṂḵ= == =ṝ= Ṃ =ṕ Ḻ=ṄḺṂ= =ṝ]OV[=ṙḵ= =ṇ =K
=ṄṂ= Ṃ =ṝ =ṚṅḺ Ḻ=ṛ= =ṝṄ ḵ=Ṛ =ṄṂ= Ḻṛ=Ṅ = =]RP=ḟSN[= ṅ=ṈḺ=ṂṄ =ṝṄ ḵ= ṅ =ṝḺ

=ṛ= =ṄḺ =S= = =ṙḵ = =ṙṛṅ]TN[Ḻ =ṝ = =ṝṄ ḵ ṅ =K=ṝ=ṄḺ = Ṅ =ṂṄ =ṝṅ
= =ṄṂ=ṛ=P=ṄṂṛ= =ṙṛṅOḵ=ṝḺ =ṙṛṅ= ṅ= =ṙ]NT[= ṅ= =ḽ =K= ṅ =ṝṄ

ḻ Ḻ= =ṙḵ= = = Ḻ=Ṛ =Ṙ Ḻ=Ṙ Ḻ Ḻ=ẑ ṛ Ḻ=ḽ =Ṇ Ḻ =ṝṄ ḵ= =ṛ= ṛṄ==ṝ-

=]PQ[=ḽ =Kṅ=ṛ= =ṛ Ḻ=ḽ =ṅḺ= = = = =ṄṂ= =ṛ=ṝṄ ḵ= ṅ ==
= = =S=ḟ Ṅ=Sṛ= =ṙṛṅN=ṙṛṅ= Ṃ =]SQ[Kṗ =ṄṂṅ=ḽ = Ḻ=ṝ-

ṚṄ Ṅ=ṛ=ṝṄ= = =ṛ= =Ṅ = =ṝṄ ḵ= ṅ = Ṅ=ṝ= = =ḽṄ =Ṇ Ḻṅ=ṝ =ṝ =ṄṂ=
= ṅ= =ṙḺṚṄ Ṅ= Ṅ=ṛ=ṝṄḵ= ṅ ==ṛ= ṅ= =Ṇ Ḻ= =Ṇ Ḻṅ= =ṄṂ=ṝṄ]Q[=ḟ

= ḺṂ=ṆṄ =ṄṂ=ṝṄ ḵ= ṅ =ṝṄ]R[= ṅ=ḟ=ṙḺ =ṛṂ=Ṅṛ =ṄṂ==ṝṄ ḵ= ṅ =ṝẮ Ḻ =ṛ=ṝṄ
]NM[ṚṄ Ṅ= Ṅ=ḟḺ =ṛ= Ṅ= =ḟ= = = =ṗ =ṄṂ=ṝṄ ḵ ṅ = Ắ Ṃ=ṝ]NO[=Ṅ=ḟṚṄ=ṛ=

ḻ Ṅ==ṙḺṄ =ṗ ṄṂ==ṝṄ ḵ= ṅ =ṝṄḺ]OU[ṚṄ =Ṅ=ḟ=ṛ== = =ṄṂ=ṝṄ ḵ ṅ =ṝṄ
=]OM[= ṅ=ḟ=Ṇ Ḻṅ= =ṄṂ=ṝẮ Ḻ =ṛ=ṝṄ]QN[=ḻ =ṄṂ=ṝṄ ḵ ṅ = Ḻ Ḻ Ḻ ṛ =ḟ

Ṃ ḵ=Ṙ]QV[ṚṄ Ṅ=ḟḺ =ṛ=Ṅ=ṝ=Ṛ Ḻ=ṙṛṅ=ṗ =ṄṂ=ṝṄ ḵ ṅ]RR[= ṅ=ḟ=ṝṄ ḵ= ṅ =ṝṄ
= ṛ = =ṄṂ]RS[ṚṄ Ṅ=ḟ=Ṇ Ḻṅ=ṝ =ṗ =ṛ= = Ḻ =ṄṂ=ṝṄ ḵ ṅ =ṝ]RT[= Ḻ =ṛ= Ṅ=ṝṄ =ḟ

=Ṛ Ḻ=ṙṛṅ=ḻ =ṄṂ=ṝṄ ḵ= ṅ =]RV[ḵ= ṅ =ṝẮ Ḻ =ṛ=ṝṄ = = ṅ==ḟ=Ṛ Ḻ=ṙṛṅ=ṄṂ=ṝṄ
]SM[=ṛ= Ṅ= =ṛ=Ṇ Ḻṅ= =ṄṂ=ṝṄ ḵ= ṅ =ṝṄ]SR=ḟSS[= = =ṝṄ ḵ= ṅ =KṂ =ṚṄ Ḻ

= Ḻ�=ḻ =ṅ =ṛ= =ṙ = =ṛ= ḺṂ=ṇ =Ṇ Ḻṅ= =ṄṂ==Ṃ]NP[=K

O=J=ṇṛṄ=ṛ= =
ṅṝṄ ḵṄṂṄṄṂḽṄṛṝ ṛṄṖṅḺḺṙ= Ḻ =ḽ =�OU

�OT�PM==ṛ=�QN�MT�RNḟḺṛṄṂTTṝṗṝṄṛṙṙḺṄṄṂṙ Ḻṛ
ḺṄḺF=ṂṄḺṂ=ṝN=ṛO=Ṅ = =K Ḻ= Ḻṛ=Ṛ Ḻ=ṙṛṅ=ṄṂ=Ṅ =ṇ =KEḺ Ḻ=ḟ Ḻ =ḽṅḺṝṛṄ
ṅṛṝṚṄḺṝḺṇṂṄṛṚṂ Ḻ=ṅḺṝṚḺṄḟṂ

ṇṂṄK ṂṅḺṇ =ṚḽṄṛḺF=N=O=Eṛ
ḻ ḺẮṂṂḺ Ḻ=ṅḺṝṛ=ḽḺ = = = =ḟṚṂṅḺṚṄ Ṅ=ḽḺ =ḟ=Ṅ ḵ=ṛ=ṝḺ

ṝṄḺṂḽṄṛṛ ṛṝṄṂṘṝṈ=ṂṄ =ṇ =K Ṃ
PSNṂṄḺṂṛ=ṂḺNUUṅḺṙḵḺṂṚK ḺṚṄẮḺṝṄḺṂḽṄ

=ṝṄ ḵ= ṅ = ṅ=ṅ =K =ṄḺ = =ṂṄ =Ṛ ṅḵ=ṄṂ=ḟ ṛ =Ṗṅ = = =ṅḺ= =K
ṄṂṇ= =ṙḺṄ = ṅ =ṙḵ= =ṅ =ṄṂ=ṛ= Ḻ= =ṄḺ =Ṛ = ṅ = = Ṅ =ḽṄ = =ḟṄ ==Ṅ

= = ṄKṂ



ṙ = =ḟṝṄḺ =Ṙ =ṝ ṅṛ= =ḟ

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

=NJ=ṂṄ = = = Ṃ=ṚḺṄzPxK

=OJṅ== =ṂṄ = =zNSx



ṅṚṄ Ṅ= Ṅ=ṛ=ṝṄ =Ṅ = =ṄṂ=ṝṄ ḵ= ṅ =ṝKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

P=J
P=JNṅṝṄ =

ṈḺṅṝḺṅḺṂḵ= =ṝṄ ḵṛ=ḵṛẮṄ]NT[=ṛ= =ṄḺ = =ṂṄP=ṛ= =ṙṛṅO=ṙṛṅ= ṅ
=ṙḺṄ =ṛ=ễ Ḻ=K = = =]PQ[=ḟṗ ṅṂ= Ṃ Ḻṛ =ṄṂ=ṝṄ ḵ= ṅ = =ṝṝ ḵ

Ṙ Ḻ Ḻ= ṛ ḺṄṂ=ḟḻ ḵṝ ḺṅḺ=ṛ= Ṅ =K
=ṙḺṄ]QO[ṚṂḺṂ=ṅḺ=ṚṂ Ḻ=Ṅ =ṛ=ễ Ḻ=ṝ=ṙḺ]PQ[ṇ = =ḽ Ḻ=ṛṙṛṅ=ḟṝṄ ḵ= ṅ =ṝ=ṝ

= = = ṅS=ṛ= =ṙṛṅNṙṛ=K Ṃ = ḺṄḺ=ṝṄ ḵ= ṅ =ṝḺ = =ṙṛṅ=ṙḺṄ =ṛ=]SQ[=ḽ =
ṚṂ =ṛ==ṙḺṄ =ṛ= Ṅ =ṝ Ṅ =ḟ]QO[K Ṃ = =ḺṄ

ṄṅṝṄ ḵṂṄṇḟṄṂḺNUUṖṅṛ=ṛṛ
ḽ =Ṇ Ḻễ Ḻṛ=ṙḺṄ]PQ[Ṅ =ṙ ṛṅ =ṛṛ=ṙḺṄ]QO[ṙṛ=ṛṛ=ṙḺṄ]SQ[Q=ṙṛṅ
ṅ =ṝḺ = ṅṝṄ ḵṄṂṇṂṄḺ=ṅḺ=ḺṄ= =ṂṄ =ṇ = = == =E F= =

= =E ṂṄ F= =F==ṝP=ṛQKE
ṅ=ṙṛṅNWḺṙṛṅṅṅḺṚṇSQṝṇṂṄḺṄ=ṝḺṄḺṂ=ṛ=ṂNV=ṛ=

NM=K
Globigerinids � Discorbis sp. � textularids � Ditrupa sp. � Heterostegina sp. � Operculina sp. �
Dendritina rangi � Pyrgo sp. � Neorotalia sp. � Elphidium sp. � Eulepidina sp. � Eulepidina
elephantina � Eulepidina dilatata � Nephrolepidina sp. � Spiroclypeus blankenhorni � Operculina
complanata � Amphistegina sp. � Miogypsinoides sp. � Miogypsinoides complanatus � Spiroclypeus
sp. � Nephrolepidina tournoueri � Lepidocyclina sp. � Elphidium sp.14 � Elphidium sp.1 �
Neorotalia viennoti � Peneroplis sp. � Sphaerogypsina sp. � miliolids.

ḺṅṙṛṅṚṄPṄṛ=ṙḺṄ]QO[=ḟLepidocyclina � Operculina � Ditrupa

assemblage zone.ṂṄḺṂ=Ṅ = = = =ṛSpiroclypeus blankenhorniṔ =Ḻ.

ṅ=ṙṛṅO=WḺṙṛṅṅṅḺSQOOSṝṇṂṄḺṄṂṛṝḺṄḺṂOM=ṛ=NU
=K

Ditrupa sp. � Discorbis sp. � textularids � Heterostegina sp. � Operculina sp. � Elphidium sp. �
Pyrgo sp. � Neorotalia sp. � Eulepidina elephantina � Eulepidina dilatata � Spiroclypeus
blankenhorni � Operculina complanata � Amphistegina sp. � Spiroclypeus sp. � Nephrolepidina
tournoueri � Miogypsinoides sp. � Miogypsinoides complanatus � Lepidocyclina sp. � Elphidium
sp.14 � Elphidium sp.1 � Neorotalia viennoti � Peneroplis sp. � Archaias asmaricus � Archaias
kirkukensis � Sphaerogypsina sp. � Archaias sp. � Austrotrillina asmariensis � Archaias hensoni �
Meandropsina iranica � Meandropsina anahensis � Austrotillina sp. � Dendritina sp. � Dendritina
rangi � Peneroplis farsensis �
Peneroplis evolotus � miliolids.

ḺṙṛṅṅṙṛṅṚṄQṄṛ=ṙḺṄ]QO[=ḟArchaias asmaricus � Archaias hensoni �

Miogypsinoides complanatus assemblage zone.ṂṄḺṂṛṔ.

ṅ=ṙṛṅPWḺṙṛṅṅṅḺOOSRLOSNṝṇṂṄḺṄṂṛṝḺṄḺṂT=ṛ=O
=K

Discorbis sp. � textularids � Neorotalia sp. � Elphidium sp. � Neorotalia viennoti � Dendritina sp. �
Dendritina rangi � Peneroplis sp. � miliolids.



ṙ = =ḟṝṄḺ =Ṙ =ṝ ṅṛ= =ḟ

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

= = ṅ=ṙṛṅ= ḺIndeterminate zone.=ṙḺṄ =ṛ= Ṅ =ṙ ṛṅ =ṅḺ]QO[=ḽ =Ṇ Ḻ= =KṂṄḺṂ=
=ṙḺṄ =ṛ= Ṅ]QO[ṙṛ=ṛṛ=ṙḺṄ]SQ[ḵ= =Ṕ =ḟ ṅ=ṙṛṅ= Ḻ=K

ṅ=ṙṛṅQWḺṙṛṅṅṅḺRLOSNṝ ḺṇṂṄḺṄṂṛṝḺṄḺṂNN=ṛ=NM
=K

Discorbis sp. � textularids � Neorotalia sp. � Elphidium sp. � Elphidium sp.1 � Elphidium sp.14 �
Neorotalia viennoti � Sphaerogypsina sp. � Meandropsina iranica � Meandropsina anahensis �
Dendritina sp. � Peneroplis sp. � Peneroplis farsensis � Peneroplis evolotus � Triloculina trigonula
� Borelis sp. � Borelis melo curdica � Borelis melo melo � miliolids.

=ṚṄ =ṙṛṅ = = ṅ= = ḺT=ṙḺṄ =ṛ= Ṅ]QO[=ḟBorelis melo curdica � Borelis melo melo

assemblage zone.ễ Ḻ=ḽ =Ṇ Ḻ= =KṂṄḺṂ=ṛ=ṙḺṄ]PQ[=ṙḺṄ =ṛ= Ṅ =ḟ]QO[ṙṛ=ṛṛ
ṙḺṄ]SQ[= ṂṄ = =Ṕ =ḟ ṅ=ṙṛṅ= ḺK

=PJṙṅṝṄṅṝṄ ḵṄṂṇṄ.



ṅṚṄ Ṅ= Ṅ=ṛ=ṝṄ =Ṅ = =ṄṂ=ṝṄ ḵ= ṅ =ṝKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS



ṙ = =ḟṝṄḺ =Ṙ =ṝ ṅṛ= =ḟ

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

Q=Jṅ=ṇ = =ṛ= =ṂṄ =ṇ =ṝṄ ==ṄṂ=ṝṄ ḵ= ṅ =ṅḺ=
ṄḺ = Ḻ

ṅ= =Ṅ == = =ṂṄ =ṇ =ṅḺ=Ṛ ḵ= Ṃ= =ḽ Ḻ=ṝṄ =V=ṝ ṅ =ṂṄ =Ṟ = = Ṃ=ṇ
=ṗṛ F= =ṄḺN= =ḟR= Ṅ =EKṂ

=RJṅṝṄNMṇḺṛṄṂṙṛṅṝṄṆ Ḻṅ.

=ṗṛNJṇ =ḽṅ= =ṄṂ=ṚṂ Ḻ=ṂṄ =ṝKṝṄ =



ṅṚṄ Ṅ= Ṅ=ṛ=ṝṄ =Ṅ = =ṄṂ=ṝṄ ḵ= ṅ =ṝKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS



ṙ = =ḟṝṄḺ =Ṙ =ṝ ṅṛ= =ḟ

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

ṇ = Ṅ =ṅḺ= ṃ= =ḟṄ =ṝ= F=ṂRWE
ṇ =ṄṂḻ =ṝ=ḟḿ =ṝṄṛ=ṙṛṅ=Ṅ = Ṃ= =ṅḺṄṂṄ =Ṛ =ṛ= =ṚNummulites vascus � Nummulites

fichteli assemblage zone.=ṚṄ = ṅ=ṙṛṅFO=EṙḺṄ =ṛ= Ṅ]QO[= = ṛṄ=ḻ ḵ=Ṃ ṛ=ṛ=Ṃ
=ṙ= =Ṍṛ = ṛṄ=ṙ ṅ=ṅḺ=ḟ Ḻ = Ḻ=ṄṂ=ṝṄ ḵ= ṅ = = Ṃ=ṄṂ=K Ḻ=ṚṂ =ṇ ==ṙṛṅ= Ḻ=

=Ṛ Ṃ=ḻ Ṅ=ḟṝṄ ḵ= ṅ =ṝ = =ṛ=ṂK Ḻ= =ṘṛḺ =Ṛ = ṅ =ṝṄḺ
=ṙṛṅ=ṄLepidocyclina � Operculina � Ditrupa assemblage zone.=ṚṄ = ṅ=ṙṛṅFP=ṛ= Ṅ
==EṙḺṄ]QO[ṙḻ Ṅ=Ṍṛ =Ṛ ṂṛṄ=ṅḺ=ṝṄ ḵ= ṅ =ṝṄḺ=Jṇ =ṄṂ=ḻ =ṝ=ṝṄṛ

Ṛ =ḟṄ = =ṗ =ḟḿṗ =ḟ =Ṛ =ḟ =Ṛ =ḟṄḺḻ =ṗ =ṛ= = =ṝ=ṝṄṛ
= == Ḻ = = = =ṛ= ḺṂ=Ṅ = =ṂṄ =ṇ =ṄṂ=Ṅ =ṙṛṅ=KSpiroclypeus

blanckenhorniḺṄ= = =ḟ=ṙK Ṃ
ṇ = =ṄṂ=ṙṛṅ=ḟ =ṂṄ =ṇ = =ṛ=Ṛ =ḻ Ḻ=ṝArchaias asmaricus � Archaias hensoni �

Miogypsinoides complanatus assemblage zone.=ṚṄ = ṅ=ṙṛṅFQ=EṙḺṄ =ṛ= Ṅ]QO[=Ṕ =
=Ṛ Ṃ= Ḻ= =ḻ ḵKṂ

ṇ = =ṄṂ= = =ḻ =ṄṂ= ṅ=ṙṛṅ=ṅḺṄṂṄ =Ṛ =ṛ= =Ṛ =ḟḿ =ṝṄṛMiogypsina � Peneroplis

farsensis � Elphidium sp. 14 assemblage zone.=ṚṄ = ṅ=ṙṛṅFR=EṙḺṄ =ṛ= Ṅ]QO[=Ṛ Ṃ= =Ṃ
ḻ Ṅ=ṘṛḺ =ḵ=ḻ ḵ=ṄṂ=ṝṄ ḵ= ṅ =ṝṄḺ=Ḻ= =Ṛṛ =K=Ṅ =ḟIndeterminate zone.

=ṚṄ = ṅ=ṙṛṅFS=EṙḺṄ =ṛ= Ṅ]QO[ṇ =ṄṂ=Ṛ =ṝ=ṂṄ =ṇ =ṛ= =Ṛ =ḟ Ṃ=Ṛ = =ḟṄḺ
ḵ=ḻ ḵ=Ṕ =ḟ=K

ṇ =ṄṂḻ =ṛ=ṅḺṄṂṄ =Ṛ =ḟ =Ṛ =ṝ= ṅ=ṙṛṅ=Ṅ = =ḟḿ =ṝṄṛBorelis melo curdica � Borelis

melo melo assemblage zone.=ṚṄ = ṅ=ṙṛṅFT=EṙḺṄ =ṛ= Ṅ]QO[=ṙ = ṂṄ = =ḟṖṅḺṄ= ṅ =ṄṂ
ḻ Ṅ=ṙ =ṅḺḻ Ṅ=ḟṄ = =ṗ =ṇ =ṄṂ=K Ḻ=Ṅ = Ḻ =ṄṂ=ṝṄ ḵ= ṅ =ṝṄḺ= ṅ =ṝṄḺ

ṖṅḺṄ= ṅ =ṛ= ḺṂ= ḺṂḺ= ṂṄ = =ṝṄ ḵḻ Ṅ==Ṛ Ṃ=ṝṄ ḵ= ṅ =ṝṄḺ=Ṛ F= Ḻ = =ṄṂ=KṂ
ṗ =ḟ =Ṛ =ḟ Ṃ=Ṛ =ḟṄḺḻ =ṗ =ṛ= = =ṝ=ṂṄ =ṇ = =ṛ=E = =ṝṄṛ

ḻ Ṅ=ḟḵ= ṅ =ṝṛṄ= =ṙḺṄ = ṅ =ṛ= ḺṂ= ḺṂḺ= ṂṄ = =ṝṄ ḵ= ṅ =ṝṄḺ=Ṛ Ṃ=ṝṄKṂ
ḻ Ṅ=ḟ =ṄṂ= ṛṄ=ṙ ṅ=ṅḺ= ḺṂ=ṆṄ =ṗ =ṛ= =Ṇ Ḻṅ=ṝ =ḻ = Ḻ =ṄṂ=ṝṄ ḵ= ṅ =ṝṄḺ

ḻ Ṅ= Ḻ=ḟ Ḻ=Ṛ =Ṍṛṇ = =ṛ= =ṂṄ =ṇ =ṄṂ=ṝṄ ḵ= ṅ =ṝṄḺ= Ṃ= ṄḺṂ=ṄḺ =Ṛ Ḻ=ṙṛṅ=ṄṂ= =
=Ṍṛ = = = = ṛṄ=ṅḺ=ṛḻ Ṅ=Ṍṛ =ṙ ṅ=ḽṛ =K Ḻ=Ṛṙṛṅ=ṄṂ=ṝṄ ḵ= ṅ =ṝṄḺ=ḟṄ =ṝ

K Ḻ=ṝṄ ḵ= ṅ =Ṛ =ṙṂ = ṅ= = =ṝ
ḻ Ṅ=ḟ ḺṄ= =ṄṂ=ṝ Ḻ=ṄṂ= ḺṂ=ṆṄ =ṗ =ṛ= =Ṇ Ḻṅ=ṝ =ḻ = Ḻ =ṄṂ=ṝṄ ḵ= ṅ =ṝṄḺ

ḵḻ Ṅ=ṛ=Ṛ Ṅ=ṙ = == ṅ =ṝṄḺ=ṙ =ḺṄ= ṂṄ =ṙ ṅ=ṖṅḺṄ=ṄṂ=K Ṃ=ṄṂ=ṝṄ ḵ= ṅ =
ṇ = =ṛ= =ṂṄ =ṇḻ Ṅ=ṘṛḺ = = ṄḺṂ=ṄḺ =Ṛ Ḻ=ṙṛṅ=ṄṂ= == ṂṄ = = =ṅḺ=ṙḵ=ṝṄḺ -

= =ṝṄ ḵ= ṅ =ṆḶṄ=ṙṂ = ṅ= = =ṝ = = = Ḻ=KK



ṅṚṄ Ṅ= Ṅ=ṛ=ṝṄ =Ṅ = =ṄṂ=ṝṄ ḵ= ṅ =ṝKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

R=JṄ= ṄṚṄ
= = = ṛ = Ḻ=ṄṂNUUṚṄ Ṅ= Ṅ= =ḟ ṛ =Ṗṅ ==Ṇ Ḻ= =ṝṄ ḵ= ṅ =ṝ=ṝ

=Ṙ ḺṂ]PP[ṙḺ =ṛ=ṝ Ḻ=ḟ]PR[= ḺṄ=ṛ]SV[=Ṙ Ḻṛ= Ṅ = =KṂṂ=ṝ Ṅ =ḟ Ṅ= = =
ṅ =ṝḺ = Ḻ =ṛ= Ḻ= =ḟ Ṅṗ F=Ṅ = =ṇ =ṄṂ=ṝṄ ḵ==Ṍ =ṄṂ=EṙḺṄ =ṝṄṛNO

=ṛ=ṚṄ Ṅ= ṄQ=ṄṂ= Ṅ= =ṚṄ Ṅ= ṄOF=ṙ =ṛ=ṅ =ṝ ṄṂ== =EṄ =ṛ=Ṅ=KṂ
ḻ Ṅ= =Ṍṛ =E F= = Ḻ=ṅḺ=ṇ = Ḻ=ṄṂ=ṝṄ ḵ= ṅ=ṛ=ṚṂ =ṝṄḺ= = =ṙḵ==

= F= Ḻ= ḺṂ= ḺṂḺ=E ṂṄ FUKE
ṚṄ Ṅ=ṅḺ=Ṛ = =ṝ=ṚṂḺṂ=Ṁ = ṅ= = = = = = =Ṕ = = =ṝF==ṝS
=ṛTWE

=ṚṄ =ṚṄ Ṅ= ṄNJ1OJ=ṙ ṛ= =Ḻ Ḻ =Kṙ
Ḻ =ṅḺ= =ṚṄ Ṅ Ṅ= ḺṚṂ = =ṛ= =ṙṛ =ṙ =ṝ=ṚḺ = =ṙ =ṝ Ḻ =ṝ

=ṛ=Ṛ =Ṃ = = =ṝ Ḻ= = =ṝ= = =ṙ = = ṅ= =ṄṂ= =
=ṙ ṛ�KṂṄḺṂ=Ṅ =ṙ

=Ṃ ṛ=Ṙ =ḟṙ =ṝ Ḻ =Ṅ= Ṅ=ṝ=Ṃ ṛ=ṛ= ṄṂ=ṗ =ṝṄ =ṚḺ = =
ṙ =ṝṄḺṛḵ=ḽḺṄṃ=Ṅ =Ṙ =ṛ= ḺṂ Ṅ=ṙ = = ṅ=ṄṂ=ḟ=Ṛ Ṃ=ṝẮ Ḻ= = =ṄṂ=ṚṄ Ṅ= Ṅ= Ḻ=

=ṅ =ṝ ṄṂ=]PS=ḟPT
=ḟST[ṙ =ṚṄ Ṅ= Ṅ= Ḻ=ṙ = =ṛ= ḺṂ= Ṅ= =Kḻ Ṅ=Ṛ ṂṂ=ṝṄḺ=Ṇ Ḻ= = ṅ=ṛ=ṘḺṄḵ= = =Ṅ

= =ḿḺ Ḻ=]PM[=Ṛ = =ṝ Ḻ =Ṅ =Ṙ =ḟṙ =ṝ Ḻ =Ṅ =KṝṄ = ṅ=ṛ=ṄḺṂ
=Ṅ =ṘḺṄ = =ṝ= =ṝ =ḵ= Ḻ=ṝṄ =ṙṛṅ= ṅ=ṄṂ=ṚṄ Ṅ= Ṅ= Ḻ=]PN[= Ṅ= Ḻ=K
=ṄṂ=ṚṄ ṄKṂṄḺṂ=ṄḺ =ṝṄ ḵ= ṅ =E Ḻ ḺF= =ṝ

=ṚṄ =ṚṄ Ṅ= ṄOJ2OJ=ṙ ṛ=Ḻ Ḻ = =Ḻ ṛ =Kṙ
ṚṂ =ṛ=ṙ =ṝ Ḻ =ṚṄ Ṅ= Ṅ= Ḻ= Ḻ=ṝḺ Ḻ=K =Ḻ ṛ =ṝ= Ḻ= =ṝḺ Ḻ=

ḺṄ=ṚṄ Ṅ= Ṅ=K Ṃ
=ṝ Ḻ =ṚḺ = =ṄḺṂ = =ṚṄḺ Ṃ= =ễṄ =ṝ Ḻ = = ṄṂ=ṗ =ṝṄ = =ḽḺṂ = ḺṛḺ

=ṝṂ =ḿḺ Ḻ=ṛ= =ḿḺ Ḻ= =Ṛ = =ṚṄ Ṅ= Ṅ= Ḻ= =ṅḺ= =ṙ=]PM=ḟRQ[K
=ṚṄ =ṚṄ Ṅ= ṄPJ3OJKṙ =Ḻ ṛ =

=ṙḺṄḺ ṅṛṄ= =ṚṄ Ṅ= Ṅ= Ḻ= =ṝ=Ḻ ṛ =ṚṂḺ =ṅḺ=ṄḺṂ = ḵ=ṚṄḺ Ṃ= =Ṛ =ṛ=ễṄ =ṝṅ
ṚṂ =ṛ= ḵ= =ṅḺ=Ṛ =Ṃ = Ḻ=ṝḺ Ḻ=K ṄḺṂ=ṄḺ =ṙ = = ṅ= =ṄṂ= ==ṛ= ṛṅ =ṝ

= = Ḻ=Ṛ = = =ṙḺ = =ṚṄ Ṅ= Ṅ= Ḻ=ṄṂ= =Ṅ =ṄḺ = =ṙ =ṝ Ḻ =ṚḺK
=ṅḺ= =Ṛ =ṝ Ḻ ṛ =Ṅ=ṝṄ =ṙṛṅ= = =ṄṂ=ṚṄ Ṅ= Ṅ= Ḻ=]PM[=ṛ=ṙ = =ṛ

ṙḵ= = =ḻ=ṝẮ Ḻ= =ṅ =ṝ ṄṂ= = = ==ṝṂ =ḿḺ Ḻ= = ṅ=ṄṂ= =ṄḺ =ṛ= = =-

ḻ Ṅ= =ṝ = =ḟ= Ḻ= Ḻ= =ṄṂ=ṝṄḺ]OO=ḟOP[=ṚṄḺ Ṃ= =ễṄ = =ṝ Ḻ =Ṃ ṛ==K
ṙ =Ṛ = =ṛ= =ṄḺṂ= Ḻ= ṄṂ=ṗ =ṝṄ =Ṛ Ṃ]PM=ḟRQ[ṙ =Ṅ = = =K=Ṕ = ==Ṛ

ṙḵ= Ḻ= =ễṄ =ṛṙ =ḟ = == ṄṂ=ṗ =ṝṄ =ṛ=ḻḵ=ḿḺ Ḻ= =ṝẮ Ḻ=Ṛ Ṃ=]QM[K



ṙ = =ḟṝṄḺ =Ṙ =ṝ ṅṛ= =ḟ

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

=ṚṄ =ṚṄ Ṅ= ṄQJ4OJKṙ = =Ḻ ṛ =Ḻ
F=Ḻ =ṅḺ= =ṚṄ Ṅ= Ṅ= ḺHeterostegina and Operculinaṛ =ṛ=Ṛ =EF=ḺEulepidina=E
=ṛ= ḵ= =ṅḺ= =ṝḺ Ḻ=ṚḺ = =ṚṚṂ =ḟṚ =Ṃ =ṝ= = ṅ= =ṄṂ= ṛṅ =ṛ= Ḻ=ṝ
=Eṙ ṛF=ṙ = = =ṙ=ṙ ṛ=ḽṄ = = = =ṄṂ=ṛ=�= =ṙKṂ

=ṝ Ḻ =Ṃ ṛ= Ṃ===Ṛ = =ḻ = Ḻ=ṝḺṄḺṂ= =ễṄ =ṝṅ=ṝ ṄṂ=ṄṂ=ṚṄ Ṅ= Ṅ= Ḻ=ḟ
= = = =ṝẮ Ḻ= =ṛ=ṅ]RQ[= Ḻ=ṙṛṅ=ṄṂ]OP=ḟOR=ḟPM[=ṛ=ễṄ =ṝ Ḻ =K Ḻ=Ṛ =

=ṚṝṄ = ṅḻ Ṅ= =Ṕ =ṄḺṂḻ Ṅ=ṛ=ṗ =ṝṄ = =ṝṄḺ=ṄṂ=ṝṄḺ=ṝṄ =ṙṛṅ= =-

=]PV[= ṄṂ= =ṛ=Ṙ =ṝ =ṝṛṄ=ṛ= =ṗ =ṝṄ = = =Ṕ = =ṛ=Ṛ =ṝ Ḻ ṛ =K
= ṅ=]PT[=ṝ ḵ=Ṅ =Kṙ =ṗḺ=ṝṄ =ṙṛṅ= = =ṄṂ=ṚṄ Ṅ= Ṅ= Ḻ= =Ṛ Ṃ

=]PU[ṙ =Ṅ =KṚṂ =ṚḺ = =ṕ =ṝ=ṙ =ḺṄ= ṄṂ=ṗ =ṝṄ =ḟ ṛṅ =ṛ= Ḻ=ṝ= ṅ=ṛ= Ṃ
ḺṂ= =ḻ Ṅ= =ḟ = Ṅ =ṛ= =ṝḺ= Ḻ=ṙṛṅ=ṄṂ= = = =ṝẮ Ḻ= = =ṄṂ=ṝṄḺ

=]PS[Ṅ= Ṅ= Ḻ=ṄṂ=ṙ =ṝ Ḻ =Ṃ ṛ=Ṙ = Ṃ==ṚṄ= = = Ṅ= = Ḻ= =ṙḺ=
K Ḻ=Ṛ = = =ṚṄ Ṅ= Ṅ= = =ṚṄ Ṅ= Ṅ= Ḻ

=ṚṄ =ṚṄ Ṅ= ṄR=J5OJḺṄ =Ḻ =Ṇ Ắ=ṙ = =ḵ
Kṙ

=ṝ Ḻ =ḟṆ Ắ = =ṚṄ Ṅ= Ṅ= Ḻ= Ḻ=ṝḺ ḺṝṅF=Ḻ =ṚṂḺ =ṅḺHeterostegina=ṛ=E
ḺṄ=ḵṅ=ṄṂ= ==ṄḺ = =ṅḺ=ṝḺṚṂ =ṛ= ṛṄ = =ṚṄ Ṅ= Ṅ= Ḻ= =ṝḺ Ḻ=K Ḻ=ṝ

K Ḻ= =ṙ = =ṙ =ṅḺ=ṚṄ Ṅ= Ṅ= Ḻ=ṄṂ= =K = Ḻ
= = =Ṇ Ắ =Ṅ= =ṛ=ṗ =ṝṄ=ṙ =ḺṄ= =ṅḺ= =ṝḺḻḵ=ṄṂ=Ṛṅṛ Ḻ= ṛṄ =K Ṃ=

= =ṛ= =ṝẮ Ḻ=M=QM= ṅ=Ṇ Ắ =ṛ=ḻḵ=ṄṂ==ṅḺ= = = =ṝRM= Ḻ = =ṛ=
= ṅ=ṗ =ṝṄ=]PT[Ṃ= =ṝ Ḻ =Ṅ = = = =KṆ Ắ =ḟ =ṚṄḺ= =ṛ=

=ṝ ṛṄ=Ṃ =ṝ = =ṄṂ= =ṚṄ Ṅ= Ṅ= = = =K
=ṚṄ =ṚṄ Ṅ= ṄSJ6OJḺṄ =ṗḺṄKṙ = =ṄḺṂ =ṝḺ Ḻ =ḵ

Ḻ=ṝ Ḻ =ṚṄ Ṅ= Ṅ= Ḻ=Ṛ ṅ = =F=Ḻ =ṚṂḺ =ṅḺ=ṄḺṂ =ṝṅHeterostegina and

Operculina=ṚḺ = =EḺṄ = = =ṛ=ṙ =ṝ= = Ḻ= Ṃ= =ṚṄ Ṅ= Ṅ= Ḻ=ṄṂ=K =ḵ
ṚṂ =ḟ ẮṛṄ ḺṚṂ =ḟ ṛṅ =ṝṛṂ=ṛ= Ḻ=ṝṅ=ṄṂ= = =ṙḺ = =ṝḺ=ṝḺ=Ṅ =ṙ =

K Ḻ=ṙ =ṚṄ Ṅ= Ṅ= Ḻ= =K ṄḺṂ
=ḽḺṄ = =ṝṔ =ṚṂ =ṛ=ḵ=ḺṄ=ṚṄ Ṅ= Ṅ= Ḻ=ḟ =ṝ ṄṂ=Ṅ =Ṃ ṛ=Ṙ = =ṛ=

ṚṄ Ṅ= Ṅ=ṅḺ= = Ṅ=ṝ=Ṛ = =ḻ =ḻ Ṅ =KḺṄ = =ṝṄ= Ḻ=ṄṂ=ḵ=ṚṄ Ṅ=
ṙ=ṄḺ = = = =ṝṛṄ= = ḵ=ṘḺṄḵ= = = =Ṛ Ṃ=]QS[ṙ =Ṅ =K=ṝ=ḟṚ Ḻ =ṝḺ

=ṄṂ= = ḵ=ṝẮ Ḻ=ṅḺ=ṝḺ= =ṙṛṅ= =F=RUṚṂ =KE=ṅḺ= Ḻ= =ṙ =ṗ =ṝ
= ṄṄ = = =ṛ= = =ḽ =ṝḺ=ḽ=ṄṂ= =Ṃ =ṝ= =ṚṂ = Ṅ= ṄṂ= =ṅḺ=Ṛ =ṝ



ṅṚṄ Ṅ= Ṅ=ṛ=ṝṄ =Ṅ = =ṄṂ=ṝṄ ḵ= ṅ =ṝKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

]OU[= Ḻ=ṝ Ḻ =ṛ= =ṝ=ṙ =ḺṄ= ṛ Ḻ= Ḻ =ḟ =ṝḺṄḺṂ=ṄḺṂ =ễṄ =ṝṅ=K
ṂḺṂ= =ṚṄ = Ḻ = = = = Ṃ = = = = =ṚṄ Ṅ= Ṅ= Ḻ= ḺṂḺ=ṄṂ=ṚKṂ

=ṚṄ =ṚṄ Ṅ= ṄTJ1L=J=ṄḺṂ =ṝḺ Ḻ ==ṙ = =ṙṛKṙ
F=ṄḺṂ =ṝ Ḻ =ṅḺ=Ṟ =ṚṄ Ṅ= Ṅ= ḺOperculina, Heterostegina and Amphistegina= =ṚḺ =E

=Ṛ = =Ṇ Ṅḵ=ṛ= = = =ṙṛ =ṝ Ḻ=K ḺṚṂ =ḟ =ṝ=ḟ ṛṅ =ṝ
ṚṂ =ḟṘ Ḻ= =ḟḻḵ=ṝẮ Ḻ=ṙḺ =Ṇ Ḻ= =K =ṚṄ Ṅ= Ṅ= Ḻ= =ṝḺ Ḻ= Ḻ=ṚṂ =ṛ= = =ṝ

K = =ṙ = =ṙ =ṅḺ= Ḻ
K Ḻ=Ṛ = =ṅ =ṝ ṄṂ= = =ṙ = =ṄṂ=ṚṄ Ṅ= Ṅ= Ḻ=Ṅ= =ṙṛ =ṛ=ṄḺṂ =ṝ Ḻ =ṙ ṅ

= Ḻ=Ṅ = =ṙ = =ṝ =ḟ =Ṅ =ṄṂ]PT=ḟRQ[=ḟṄḺṂ =ṝ Ḻ F=ṅ =ṝ ṄṂ=ṝ =ṙ =Ṅ =K
=ṛ= ṛṅ =ṛ= ḺḺṄ = =ṝḻ Ṅ=E =ṙṛ =ṝ Ḻ F= Ṅ = =ṝ =ṛ=Eḵ=ṝṄḺ

=Ṃ =ḺṄ= =ṄḺṂṄ = = =ṄṂ=ṛ=ṅ =ṙ = =ṄṂ= Ṃ]OP[ =ṅḺ=K=ṙ =Ṅ =ḟṅ =ṙ =ṝ
=ṅ =ṝ ṄṂ=ṌḺ Ḻ= =Ṅ =ṝ Ḻ=]SS[=Ṍ =K Ḻ= =ṄṂ= =Ṟ =ṝẮ Ḻ=ṅḺ=ṙ =ṙ = ḺṂ= =K

ṙ =ṝ=ṝ = ḺṛḺ =ṛ== Ḻ =ṛṂ= =ṝḺ = ṅ= Ḻ = = Ḻ= =ṅḺ=ṙ = =Ṅ =ṄṂ=ṄḺṂ =ṛ= =ṙṛ
ḻ Ṅ=Ṕ = Ḻ =ḟ Ḻ=Ṛ= Ḻ=ṚṂ =ḻḵ=ṂḺṅḵ= = =ṛ=Ṅ = = Ḻ = = ḺṂ= Ṅ=ṄṂ=ṝṄḺ]PT[=K

= =ṛ= = =ṌḺ Ḻ=ṚḺ = =ễṄ =ṅ Ṅ =ṝ Ḻ =Ṃ ṛ=ṙ ==ṄṂ=ṅ =ṙ = =Ṛ Ṃ
= =ṙṛṅ=ṙṛṄṂ=]RQ[K

=ṚṄ =ṚṄ Ṅ= ṄUJ2L=JḺṄ =ṗḺṄ=ṄḺṂ =ṝḺ Ḻ =ḵKṙ = =ṙṛ
ḺṄ =ṛ=ṗḺṄ =ễṄ =ḽF=ṄḺṂ =ṝ Ḻ =ṚḺ = =ḵNeorotaliaṚ Ṃ= =E= Ṅ= Ḻ= Ḻ=ṝ

Ṅ=ṚṄṚṂ = =ṚṄ Ṅ= Ṅ= Ḻ= =ṝḺ Ḻ=KṚṂ =ḟ ṛṅ =ḟ Ḻ=ṝ= =ṝṛṂ=ṛ=ṙ-

ṝḺ=ṝ Ḻ =ṚḺ = = Ṅ =ṛ==ṚṄ Ṅ= Ṅ= Ḻ= =ṛ=ṙ = = = ṅ=K = =ṝṅ
K Ḻ=ṙ

= =ṚṄḺ Ṃ= =ṝ ḺḺṄ =ṛ=ṗḺṄ =ṚḺ ==Ṃ =ḺṄ=Ṅ =ṛ=ṝẮ Ḻ= =ḽ = = =ḵ=K
ṙ =ṅ Ṅ =ṝ Ḻ= = =ṙ =ḟ = = = ḺṄ = =Ṛ Ṃ= = ṄṂ=ṝ=Ṅṛ =ṝ

= ṄḺṂ= Ḻ= =Ṋ ṄḺ= = =]OS[=Ṅ Kṙ =ṙ ṅṝ ṄṂ=ṝṙ =ṛ=Eṙ F=ṅ= ḺṂ= =ṝ
ṅ=ṄṂ=Eṅ Ṅ = Ḻ= F=Ṙṙ = =ṅḺ=ṝḺḺ= = = =ṝẮ Ḻ= =ṅ =ṙ = =Ṛ Ṃ]PM=ḟRM[K
=ṚṄ =ṚṄ Ṅ= ṄVJ3L=J=ṙ ṛ=E =Ṍ F= =ṙṛ =ṝḺ Ḻ ==ṙ

Kṙ
Ṅ= Ḻ= Ḻ=ṝḺ Ḻṅ=ṄṂ= ṛṄ =ṛ= Ṅ Ṃ=ḟṆ Ṅḵ=ḟ ṛ =ḟ Ṅ =ḟ = =ṚṄ Ṅ==ṙ = =ṝḺ

ṝ =ḟ Ṅ Ṃ=ḟṘ Ḻ=K= Ḻ= =ṝḺ Ḻ= ṛṅ =ṚṂ =ṛ= Ḻ=ḟ = =ḟ Ṅ =ḟ ṛ ṛ=ḟ
= = Ḻ=ṛ= ḺṛḺ = ṄṂ= =ṚṄ Ṅ= Ṅ= =K Ḻ= =ṙ = =ṙ ṛ=ṅḺ=ṚṄ Ṅ= Ṅ= Ḻ=ṄṂ= =K

= =ṚṄ Ṅ= Ṅ= Ḻ=ḟ =ṙṛ =ṝ Ḻ =Ṍ = =QW Ḻ= = =ṚṄ Ṅ= Ṅ= ṅ
•=ṙ =Ṇ Ṅḵ= =�ṙK
•=ṙ = ṛ = =�Kṙ



ṙ = =ḟṝṄḺ =Ṙ =ṝ ṅṛ= =ḟ

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

•==ṙ = Ṅ Ṃ=�ṙK
•ṙ = Ṅ = =K

ṙ =ḟṅ Ṅ =ṝ Ḻ =ṙḺṛḺ =Ṅṙ =ḟ = ṅ=ṄṂ= =Ṃ ṛ= =ṛ= =Ṟ =ṝṄ = = =Ṛ Ṃ-

=Ṅ =ṙ = =Ṛ Ṃ=]SU[= ḵ= = =ḟṅ Ṅ =ṝ Ḻ ==ṝẮ Ḻ= Ḻ =ṄṂ= = =
=Ṃ =ḺṄ= =ṄḺ =ṝ =ṛ=Ṅ =ṝ ḵ =ṛ=ḿḺ Ḻ= = = ==]OQ=ḟOT[=ṅḺ=ṝṂ ṅ=ṂḺ =Ṅ =K

=ṂṄḺṂ= = Ṅ= = =ṚṄ Ḻ=ḟṅ Ṅ =ṝ Ḻ]SR[= = = =ṙṛ =ṝ Ḻ =ṅḺ= =K
Ṅḵ= F=ṅ Ṅ=ṄṂ=Ṛṅṛ Ḻ=E ṛ =ṛ=ṆṚṄ = Ḻ = = = ḵ=ṝṚṄ = =ṛ=ṝḺ= =ṚḺ = =ṝḺ

= ṅ= ṛṄṂ=ṝ=]QP[=ṚṄ Ṅ= Ṅ= Ḻ=E Ḻ= ṅ=ṝ Ḻ= F= Ḻ=ṝ Ḻ =Ṃ ṛ= Ṃ= =K
= = Ḻ= =ṙḵ=ṄṂ= ṄṂ=ṝ= =Ṃ =ṚṂḺṂ= =]OT[K

=ṚṄ =ṚṄ Ṅ= ṄNM=J4L=J=ṙ ṛ= =Kṙ
Ṙ Ḻ= = =ṝḺ Ḻ=K ṄḺṂ=ṄḺ =ṙ = = ṅ=ṄṂ= =ḟṚṄ Ṅ= Ṅ= Ḻ=ṄṂ=ṛ==Ṛ =Ṃ =ṝ

K
Ḻ =Ṍ = = =ṛ= = ḺṛḺ= =ṄṂ=ḻḵ=ṝṄ = Ḻ Ḻ= =ḟ =ṙṛ =ṝ=]PS[=K

ṙ = =Ṍ =ṛ= =ṚṄḺ Ṃ= =ṝ =ṚḺ = =ṛ=ṚṂ =ṙ = ==ṄṂ=ṚṄ Ṅ= Ṅ= Ḻ= =ṅḺ= =ḟ
= =ḻḵ= = = = = =ṙ ==]PS=ḟPT[

=ṚṄ =ṚṄ Ṅ= ṄNN=J5L=JKṙ ṛ= Ṅ=ṝ ṛṄ =
=ṝ Ḻ =ṅḺ=Ṛ =Ṅ = =ṚṄ Ṅ= Ṅ= Ḻ= ṅ= =ṄṂ= Ṅ=ṝ ṛṄ =ṛ= Ṅ Ṃ= = =ṄḺṂ =ṝṅ

= =ṛ=Ṙ Ḻ= =ṙḵ= =Ḻ Ḻ=K Ḻ=Ṛ = =ṙ =K
= =ḽ = =ṚṄ Ṅ= Ṅ= Ḻ=ṄṂ= =Ṍ= =ḟ = =ḟ =Ṅ =ṄṂ= =ṝ ṛṄ =Ṅ =K
=ṙ =ḺṄ= =Ṅ =ṝṄ =ṛ= =ḻḵ=ṇṂ= Ṃ]PS=ḟPT=ḟST[Ṅ Ṃ=Kḻḵ=ṛ= ḺṂ= =ṝ ==Ṙ =ṝ

=]QQ[Ḻ= Ḻ =ṂḺ =Ṅ ṛ= =ḟ =Ṍ = =ṛ=ṙḺṛḺ = Ṅ=ṝ ṛṄ =Ṃ ṛ=K]OQ[=K=ṚṄ Ṅ= Ṅ= Ḻ=ṄṂ= Ḻ
ṕ = =Ṅ =ḻḵ= =ṝ =ṛ=Ṅ = = =ṛṄ=ṙ == =Ṛ = = Ḻ=Ṅ]PP[K

=ṚṄ =ṚṄ Ṅ= ṄNO=J6LKṄḺṂ ṄḺ =ṙ Ṃ
ḺṂ=ṝḺṄḺṂ=ṛ= Ḻ=ṙ = = = Ḻ= ṅ=ṚṄ Ṅ= Ṅ= Ḻ=ṄṂ= ṄḺ = Ṅ=ṝK

ḺṂ=ṄḺ = Ṅ=ṝ=Ṛ = = = =ḟ =Ṟ = ṅ= =ṄṂ= Ṅ= =ṝ =ḟṄ =ṚṄ Ṅ= Ṅ=
=Ṛ =Ṅ =ṙ=]RN[K



ṅṚṄ Ṅ= Ṅ=ṛ=ṝṄ =Ṅ = =ṄṂ=ṝṄ ḵ= ṅ =ṝKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

=S=JṄṚṄ Ṅêṝ= =ḟ =ṂṄ =ṇ= =ṅḺ=W = =NJḺḺ=ṙ ṛ
ḟṙOJṛḺḺḺ=ṙ ṛḟṙP=JṛḺ=ḟṙQ=JḺ
ṛḺ= ḟṙRJẮṆḺḺṄêḵ= ṙḟṙSJ=ṗḺṄ
ḺṄêḵḺḺṝ=ṄḺṂ=ḟṙTJḺḺṝ=ṄḺṂṙṛṙḟṙUJ=ṗḺṄ
ḺṄêḵḺḺṝṄḺṂṙṛṙK



ṙ = =ḟṝṄḺ =Ṙ =ṝ ṅṛ= =ḟ

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

=TJṚṄ Ṅ= Ṅ= = = = =ṅḺ= = =ḟ =ṂṄ =ṇ =ṝ=WNJṄḵṆṙṙ=ḟ
OJṛṙṙ=ḟPJṄ Ṃṙṙ=ḟQJ
Ṅṙ=ḟRJṙ ṛṙ=ḟSJṛṄṝṄṙ ṛ=ḟTJṙ ṂṄḺṂ ṄḺK



ṅṚṄ Ṅ= Ṅ=ṛ=ṝṄ =Ṅ = =ṄṂ=ṝṄ ḵ= ṅ =ṝKKK

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

=UJṚṄ Ṅ= Ṅ=ṙṗ F=Ṅ = =ṇ =ṄṂ=ṝṄ ḵ= ṅ =ṝKEṙḺṄ =ṝṄṛ



ṙ = =ḟṝṄḺ =Ṙ =ṝ ṅṛ= =ḟ

��|==ṗ =ḟṙḺ Ḻ= = = ṅ= ṛ=ṚṄ =ḟNQ=ḟ=ṛṙ ṅNPVS

S=JṄ=ṗ F=Ṅ = =ṇ =ṄṂ=ṝṄ ḵ= ṅEṙḺṄ =ṝṄṛ
=ṕ Ḻ= ṅ=Ṛ = =ṅḺ= = = Ṅ==ḟ =ḽ Ḻ=ṝḺṄḺṂ= =ṂṂ=Ṉ = Ắ =ṛ=

= =ṛ= Ḻ=Ṃ ==ṂṄḺṂ=ṕ =Ṃ =ṔḺ Ḻ=ṝ]NR[K== Ṃ= =ṛ= =Ṙ = Ṃ= Ṅ=ṝ
ṚṄ Ṅ=ṅḺṚṄ Ṅ= Ṅ= ṛṄ= Ṅ =K Ḻ==ṅḺ= Ḻ = ṅ =ṛ== Ḻ = =ṝḺ =ṝ =ṝ Ṅ =
ḻ Ṅ==ṛ=ṝṄḺ= Ṅ=ṗ =Ṛ =ḟ ṅ= =ṛ= ṅ=ḽ Ḻ= = =ṄṂ= =K=ḟṇ =ṝ

ṚṄ Ṅ= Ṅ= Ḻ =ṛ=ḽḺ =ḟ ṅ=Ṃ = =ḺṄ=Ṙ =Ṍ =ṙḺ]OS=ḟQR[= = =K= = Ṅ=ṝ
= = = =ṄṂ= =Ṙ =ḟ=Ṃ]RO[Ṙ =K=ṝṚ =ṄṂ==ṇ = ṛ= =ṝ -

ṚṄ = Ḻ =ṗ =ṄṂ=Ṉ =Ṅ = = Ḻ==ṄṂ=ḟṗ = =ṝḺṄ=ḟ Ḻ = =ṝ=ṛ= =ṝ= Ṅ =ṝ
== Ṃ]SO[K

ḵ= =ṛ= ṛ =ḽ =Ṇ Ḻ=ṙ =ḟ=ḟ= = Ṅ=ṝ=ṝṂ =ḽḺ =ṛ= ṛ
ṚṄ Ṅ= Ṅ=ḟNO=ṛ=ṚṄ Ṅ= ṄQ= =K Ṃ = = =ṂṄ =ṇ =ṄṂ=ṝṄ ḵ= ṅ =ṝḺ = Ṅ=ṚṄ Ṅ= Ṅ= ṅ

ṚṄ Ṅ= Ṅ= Ṅ =ḽḺ = ==Ṙ =ḟ = = = ḺḺ= Ḻ =Ṅ =Ṙ =ḟ = =Ṃ ṛ=Ṙ =ḟ
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