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EXPLANATION

Qal Qal:  Loose alluvium in river channels

Qg Qg:  Glacial debris and deposits

Qm / Qmt Qm / Qmt::  Moraines / moraines and talus

Qls / Hls Qls / Hls:  Landslide deposits / Holocene landslide

Qoa Qoa:  Older alluvium

Qols Qols:  Older landslide

Tak Tak:  ALAM KUH GRANITE (6.8 Ma)

Kn Kn:  NUSHA GRANITE (99 +/-1.5 Ma)

Ts Ts:  Tertiary sill

Ekc:  KARAJ FORMATION, upper conglomerates and agglomerates
Ekav:  KARAJ FORMATION, analcime bearing lavas
Ekv:  KARAJ FORMATION, volcanics, mostley trachy andesite lava flows
Ekss:  KARAJ FORMATION, green to grey lithic sandstones
Eksh:  KARAJ FORMATION, undifferentiated shales and tuffaceous shales
Ekls: KARAJ FORMATION,  limestones (locally numulitic)
Ekg: KARAJ FORMATION, massive gypsum 
Ekut:  KARAJ FORMATION, upper greentuff units, undevided
Ekut3, 2, 1: KARAJ FORMATION, upper greentuff units devided into units 1, 2, and 3
Eka:  KARAJ FORMATION, Asara Shale; EAb: Asara Shale basal tuffaceous unit
Ekmt:  KARAJ FORMATION, middle green tuffaceous unit and three marker horizons;
Ekmt3, Ekmt2 and Ekmt1 composed of distinctive subaqueous bright green ashfall deposits.
Ekgt:  KARAJ FORMATION, undevided green tuffaceous shales, may correlate with Ekmt
Ekgt1 and Ekgt2:  KARAJ FORMATION, distinctive subaqueous bright green ashfall deposits
may correlate with Ekmt1, 2, or 3. 
Ekgt3: KARAJ FORMATION, an ignimbrite sheet which grades laterally from a coarse crystal and clast rich
tan lappilli tuff to fine grained green subaqueous ash, may correlate with Ekmt 1, 2, or 3 
Eklsh:  KARAJ FORMATION, lower tuffaceous shale unit.
Ekbv:  KARAJ FORMATION, basal lavas undevided; Eb:  small basaltic to andesitic flows and plugs
Ez: ZIARAT FORMATION, nummulitic limestone
Ta:  AKAPOL GRANODIORITE (56 Ma)
P-Ef:  FAJAN FORMATION, conglomerate
P-Eb: basic lavas

Kvc:  Tuffaceous sandstone, marl, calcareous sandstone, andesite and quartz andesite
Kls:  Limestone
Kbv2:  Basaltic, volcanics, and pyroclastics
Ktls:  Tuffaceous limestone
Kbv:  Basaltic volcanics

JdJlJls
Jd:  DALICHAI FORMATION, ammonite bearing marl and limestone
Jl:  Basaltic lavas
Jls:  Undiferentiated limestones

Js Js:  SHEMSHAK FORMATION, shale, sandstone, siltstone, 
conglomerate

Tre Tre:  ELIKA FORMATION, thick bedded to massive dolomite and 
dolomitic limestone

Pr:  RUTEH FORMATION, dolomitic limestone 

Pd,r:  DORUD-RUTEH UNDEVIDED
Pr

Pd,r

Pd

Pd:  DORUD FORMATION, shale, sandstone, limestone, siltstone, quartzite

Cm

Pn

Cm2

Cm1

Cm:  MOBARAK LIMESTONE, undifferentiated fossiliferous grey limestone
Cm2:  MOBARAK LIMESTONE, massive, feature-forming grey limestone
Cm1:  MOBARAK LIMESTONE, well-bedded grey or dark grey limestone or 
shaley limestone

Dg Dg:  GEIRUD FORMATION, sandstone, shale, and limestone

Ol:  LASHKERAK FORMATION, pink dolomite, limestone, shale, 
topped by grey sandstone

Cl:  LALUN FORMATION, red sandstone, topped by white quartzite

Cz Cz:  ZAIGUN FORMATION, siltstone, mudstone, and red sandstone

Cb

Cm

Cb:  BARUT FORMATION, sandstone, dolomite, and black shale

pCk

pCks

pCkd

pCksd

pCk:  KAHAR FORMATION, undifferentiated shale, sandstone, and minor dolomite
pCks:  KAHAR FORMATION, shale
pCkd:  KAHAR FORMATION, dolomite
pCksd:  KAHAR FORMATION, shale and dolomite
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Cltq:  LALUN FORMATION TOP QUARTZITE, white quartzite

pCs

pCsd

Csd2

Css

Csd1

Cchs?

Csds?

pCss

Ktls

Kbv

Kls Kvc

Kbv2

pCs:  SOLTANIEH FORMATION, undifferentiated dolomite and shale
Csd2:  SOLTANIEH FORMATION, cliff-forming upper dolomite member
Css:  SOLTANIEH FORMATION, upper shale member
Csd1:  SOLTANIEH FORMATION, middle dolomite member
pCss:  SOLTANIEH FORMATION, lower shale member
pCsd:  SOLTANIEH FORMATION, lower cherty dolomite member

Contour Interval = 100m
Topographic base map Generated from 
90 m Shuttle Radar Topography Mission data
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Ez

TaP-EfP-Eb

Eb

Ekgt1

Eklsh
Ekmt

EAb

Ekut

Eka

Ekut1
Ekut2

Ekv

Ekbv

Ekut3

Ekav
Ekc

Ekgt

Ekmt3
Ekmt2
Ekmt1

Eksh

Eks

Ekgt2
Ekgt3

Ekg
Ekls

O-Mr:  RED FORMATION, sandstone silts and minor pebble conglomerate
O-Mgr:  RED FORMATION, gypsiferous silt stones and minor shales
O-Mrc1:  RED FORMATION, basal and marginal fanglomerate, also grades 
laterally into O-Mr, and commonly contains growth stratification.
O-Mgc3:  RED FORMATION, brown conglomerate dominated by Eocene 
Karaj volcanic and clastic, mesozoic and paleozoic clasts
O-Mgc:  RED FORMATION, green conglomerate (dominated by Eocene Karaj
green tuff clasts)
O-Mrc2:  RED FORMATION, red conglomerate (dominated by Eocene Karaj volcanic clasts)
O-Mrss: LOWER RED FORMATION, travertines, silts, sands and shales interbedded with basalt flows (32.8 Ma)
Ob: Olivine basalt flows (Ar/Ar groundmass age: 32.8 Ma)

O-Mrss

O-Mgr

O-Mrc1

O-Mr

O-Mrc3
O-Mgc
O-Mrc2

Ob

Qt / Qc 
/ Qtc / Qta Qt / Qc / Qtc / Qta :  Undiferentiated talus fans / colluvium / talus and colluvium / talus and alluvium

Qte:  Terraces 
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Pll Pll:  Pleistocene andesitic lava

Pl Pl:  Pliocene andesitic lava

x xDikes:

May show dip.                 mafic dike     felsic dike     hornblende-andesite dike     obsidian dike
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Contacts:

Solid - well located; dashed - approximately located; dotted - concealed or inferred; 
dash-dot - inferred from remotely sensed imagery.  ? - inferred.  May show dip.
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Faults:

Solid - well located; dashed - approximately located; dotted - concealed or inferred; 
dash-dot - inferred from remotely sensed imagery.  ? - inferred.
Saw teeth on hanging wall of thrusts, ball or block on hanging wall of normal faults.
Arrow indicates measured dip of fault plane.

17
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Folds, line indicates trace of the axial surface where intersecting earth's surface:  

Solid - well located; dashed - approximately located; dotted - concealed or inferred.
May show plunge.  ? - inferred.

anticline     overturned anticline     syncline     overturned syncline

monocline     asymmetric anticline with               asymmetric anticline with          small fold showing
       double arrow on steep limb            double arrow on steep limb       shape in cross-section
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Strikes and dips larger symbols indicate compiled data:

bedding     approx. bedding     vertical     overturned     estimated

foliation     approx. foliation     vertical
May show diamond indicating lineation.
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Structural section:

Sheep camp:
Field campsite:A
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Peak with elevation 
in meters:

Map unit labels and leaders:
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Qazvin Rasht Sheet
Geological Survey of Iran (GSI)
1:250,000

Amol Sheet (GSI)
1:250,000

Tehran Sheet (GSI)
1:250,000

Karaj Sheet (GSI)
1:100,000

Shakran Sheet (GSI)
1:100,000

Sieber, 1967
1:50,000

Stalder, 
1969
1:75,000

Guest, Lam, Axen, 
Horton, Hassanzadeh 
1999-2003
1:25,000 mapping

Map Confidence index
Reflects our confidence in the accuracy of the mapping

Very High High Moderate 

Map Key showing maps that were used for the compilation of this map and a 
qualitative index of our confidence in the accuracy of the mapping

Guest, 2000-2002
Axen, Stockli, Guest, and Hassanzadeh 2000 
Guest and Horton, 2001
Lam, 1999-2000
Guest and Axen, 2000-2001
Guest and Hassanzadeh 2001
Axen and Lam, 1999

Map showing where the different members of the Iran research group have 
done field work 
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