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Petrology and Petrogenesis of Igneous Bodies of Divan-Daghy, Ghareh-
Gose North of Marand (East Azarbaijan)
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Abstract: Acidic and basic volcanic and intrusive rocks of Harzandat-Divan Daghy as
individual masses, are located in North and Northwest of Marand (Harzandat) and South of
Jolfa (Ghareh Gose-Divan Daghy) trending NW-SE.These rocks are located under Permian
progressive deposits, which are covered by an igneous sole unconformity. Lithological
composition of the acidic volcanic rocks ranges from dacite, rhyodacite to rhyolite, and basic
volcanic rocks range from basalt to basaltic-andesite, where as plutonic rocks are of quartz-
syenite. Major minerals of the acidic volcanic rocks and acidic intrusive bodies are quartz,
plagioclase and K-feldspar and of the basic volcanic rocks are plagioclase, pyroxene and
olivine. Minor minerals of these rocks are biotite, amphibole, sodic pyroxene, apatite, titanite
and zircon. Emplacement of intrusions was in shallow depths as dyke, sill and small stocks
and are of A-type. Studies show that acidic volcanic rocks are cognate to intrusive bodies and
these rocks are A; type. Basic volcanic rocks plot in two field on the discriminant diagrams
for basalts: oceanic basalts and within plate basalts, therefore two possibilities may
reinforced:1) either these basalts are the remanents of early Paleo-Tethys oceanic-crust or 2)
these basalts were erupted in post collision and within plate environments perior to acidic
eruptions and intruding of acidic masses. With respect to shoshonitic characteristics of these
basalts which have been determined on the basis of immobile elements, and considering
absence of shoshonitic rocks in oceanic environments the latter idea seems to be more
acceptable.
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Js:Green shale with intercalations of
sandstone( SHEMSHAK FORMATION)

TRe:Thick bedded grey dolomite, vermicular
limestone, calcareous shale(ELIKA FORMATION)

=

CE=HEREN

P:Dark grey limestone, red marly limestone and shale in
the upper pan

P* Sandstone, dark red violet, minor inter calations
of red shale

D:Dolomite, grey gypsum, quartz sandstone, red
limestone

" Dacitic volcanic dome

Qz-Rd:Quartz-syenite dyvkes and
dacitic to rhyodacitic lavas

Sp:Spilitic diabase(Devonian or
younger)

Study area
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Application Rhyolite
Sample name BR-3 ER-15 AR3g2 DR-15 AR3f2
Compound Unit Value Value Value Value Value
SiO, /. ANE £9,9A YY £ YVY- ANE
AL O4 /. \YYFP Y)Y \YFY VoYY \YAY
Fe,0; /. \NAl Y ey YYo YAf YAY
MgO /. N4 < AY 4 N - 00
CaO /. e Y- ¥ <A s At
Na,O /. AAR AN YAY ANl YAA
K,0 7. Y V¥ £ ) YT Y08 £ YA
MnO / .Y 0 e Y o
TiO, JA 4 -\ -\ Nid s
P,0s 7. SAY Ny Y- Y SAY
Cs ppm 1) a \# Y Y
Ga ppm YA YA \Y Y- YA
Mo ppm Y Y Y Y Y
Sn ppm AY 70 \A Yo AY
Ni ppm \Y a \- \# \f
Rb ppm VoA YO YWY Yo V00
Sr ppm 7f AT A \INg VOA
Y ppm Yo Y. Yo Yy Yy
Cr ppm A aA V¥ q- AD
Zr ppm AN f7a fov NG fAQ
Nb ppm fY \i4 ff N Y
Ba ppm AYA ATA MA AFY AOA
La ppm YA Yo AD Q- AY
Ce ppm £y ¥ Y 20 44
Yb ppm 4 A 4 1)
Sc ppm \ 4 \ \ Y
A% ppm YA vY vY vf v
Pb ppm \Y AN Ys Y o
Cu ppm Y Y ¥ Y
Co ppm Y A A Y Y
Zn ppm A a9 4 Q- fo
Th ppm 4 VY VY Yy VY
Nd ppm \F VY \# \# VY
Sm ppm I\ ¥ A ¥ s
Ta ppm \ Y Y \
Eu ppm
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Application Rhyolite
Sample name BR-12 BR-2 ER-14 | ER-13 | DR-18
Compound Unit | Value | Value | Value | Value Value
Si0, /. Y YA Y0 FAAY FAYA YEY-.
ALO; i V1 AF VE YA VEED VEAY VYA
Fe,05 A vas £0Y \hig vas ¥ YO
MgO . .5y ¥ . YY .5 ¥
CaO A nE A - OY Y 0F o
Na,O A Yy £¥a A ¥AA YAy
K,O /. ONY \f\t4 AVRY f-y AR
MnO . A oY ;. -9 Y
TiO, /. - i -0 - Yy e d
P,0O5 /. o0 AY <0 o\ <\
Cs ppm \Y \F Y Y Y.
Ga ppm 4 A Y. Y. VA
Mo ppm f Y Y Y Y
Sn ppm 24 Ve \a4 A qy
Ni ppm N Al \# \$ )
Rb ppm \y ‘YWY VY WYY AQ
Sr ppm A £ Vs V4 AY
Y ppm NN \id v \i4 Y.
Cr ppm VoA \id 70 Vg #q
Zr ppm avy FEA "R AR oY)
Nb ppm s fY oy fo i
Ba ppm Ao NS ADY AY¥ AFY
La ppm | YYY o A va Ay
Ce ppm £Y 24 £Y £ #f
Yb ppm ) \$ VY ) Y
Sc ppm Y q
v ppm Y- Yo v YA Y4
Pb ppm N \# \Vf q VY
Cu ppm Y- ¥ YA Y Y
Co ppm f 4 s 4 f
Zn ppm A T Vof \YY AY
Th ppm VY Y. AN VA Yy
Nd ppm Yy A Y VY Y\
Sm ppm Y. f o ) Y
Ta ppm Y Y \ Y
Eu ppm \
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Application Basalt Application Basalt
Sample name BR-16 | BR-20 | AR-2e | DR-23 Sample name CR-2 | BR-18 | BR-13 | ER-3 | CR-3
Compound Unit Value Value Value Value Compound | Unit | Value | Value | Value | Value | Value
SiO, . OV £A IR fF0v OY/FA SiO, . O« F | OFAY | £YOY | OF XA | O-NF
AlLO, 7 VE VOVY VY- VEYE ALO; oL AYeA | VEAY | Y YE [ vars | VEAA
Fe,0; . YO VXY VY AA \YAY Fe,04 /. YAAY | v ya q,0- 9, \ONY
CaO i Yy Y- AVA \Bas CaO 7. £0F | 6 var | Ave | vas
MgO . TYY YA q,-¥ YFf MgO A LY B P 2N IR PN VA | YAl
K,O 7 - Fa Y LYY v K,0 7. e - AY g 'y - ¥y
Na,O . AR £.0Y Y AO Y24 Na,O /. 74 f.v AfaE X0 Y0
MnO 7. 0¥ s oYY Y- MnO AR IR LN ISPV N B DU BRI 84
TiO, 7 Y Yy YA Y VO VAE TiO, Solovyy | vAy | ovas | oves | vev
P,0s A - ¥a vy ¥4l - 04 P,0; A <Y SNA VoY XY i
Ba ppm A YA T f Y. Ba ppm | ¥¥f- oy Yoy Yoo Yy
Ce ppm fY Y. Al \id Ce ppm| ¥¥f av Y A \A
Cr ppm Vo vy fY Y Cr ppm 4 a4 Y A4 £
Cs ppm \ \ \ \ Cs ppm . \ \ \ \
Eu ppm Y \ Y Y Eu ppm Y \ Y \ Y
Hf ppm Y Y Y I Hf ppm Y Y v f Y
La ppm YA Y4 Yy £Y La ppm| Y\ v Yf VF 14
Nb ppm Y . o \§ Nb ppm Y f o Y Y
Nd ppm ra #f fo \of Nd ppm| V¥ Yo A ) Y
Ni ppm oy AY o4 \ Ni ppm f oy 1 TA T
Rb ppm ) ). 1B q Rb ppm| V- ' ). 'Y )
Sc ppm ve \f Al VY Sc ppm | 4 YO \f YA A
Sm ppm 4 ). Y 10 Sm ppm| o \4 Y I o
Sr ppm AR Ya. YA YYY Sr ppm| YVY f70 Y4 Y T4
Ta ppm \ Y Y \ Ta ppm \ \ \ \ \
Tb ppm ) \ Y | Tb ppm . ) \ ) )
Y ppm Y Ty Yy £\ Y ppm| Y# ARl N Yy Yv
Yb ppm Y Y Y | Yb ppm ) Y \ | )
Zr ppm Yy VY VAR o-f Zr ppm| YV# V4% TYY Yev Y4y
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Application Syenite
Sample name CR-13 CR-12 CR-14
Compound Unit Value Value Value
Sio, 7 £Y)) SEVS £1 A
Al,O4 /. \E XY AR VAYE
Fe,0; 7, 0,0A 0AY £¥
MgO /. < AY YAY YY)
CaO 7. YYe YAY ¥04
Na,O /. £YY QA - OA
K,0 /. Yy IR OAY
MnO /. NF SNY e
TiO, /. Y Yl - AA
P,0Os /. <0 cNF oA
Rb ppm \RR! e \YF
Sr ppm Yvs Y00 Y'Y
Y ppm \A \44 Yy
Zr ppm \fd1 YAY YYA
La ppm VYA VAA \Y-
Ce ppm Y. Y£A \AR!
Sm ppm \Y \0 \Y
Hf ppm V. 'Y \Y
Eu ppm Y Y Y
\% ppm fA oy oy
Cu ppm N A
Co ppm 4 4 2
Zn ppm AR AN Voo
Ga ppm Yy YY A
Th ppm 4 4 4
Ba ppm YO Yor \YF
Nb ppm q- qy AA
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