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MRF: Main Recent Fault
MZRF: Main Zagros Reverse Faull
HZF: High Zagros Fault

MFF: Mountain Front Fault

BF: Balarud Fault

KZ: Kazerun Fault
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Plate 1: All figures in XPL, Light microphotographs x1000; the taxa considered in the present figure are referenced
in Perch-Nielsen (1985); 1: Watznaueria barnesac (Black in Black and Barnes, 1959) Perch-Nielsen (1968); 2:
Arkhangelskiella cymbiformis Vekshina (1959); 3: Rhagodiscus angustus (Stradner, 1963) Reinhardt (1971); 4:
Reinhardtites levis Prins and Sissingh in Sissingh, 1977; 5: Eiffellithus turriseiffelii (Deflandre in Deflandre and Fert,
1954) Reinhardt (1965); 6: Lucianorhabdus cayeuxii Deflandre (1959); 7: Microrhabdulus decoratus Deflandre (1959);
8: Aspidolithus parcus expansus (Wise and Watkins in Wise, 1983) Perch-Nielsen (1984a); 9: Micula decussata Vekshina
(1959); 10: Calculites obscurus (Deflandre, 1959) Prins and Sissingh in Sissingh (1977); 11: Heliolithus kleinpellii
Sullivan, 1964; 12: Heliolithus cantabriae Perch-Nielsen, 1971; 13: Micula praemurus (Bukry, 1973) Stradner and
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Sample No M-A2(1) M.A6H M.A6E M.A.28H M.A28E M-A30 M-A33 M-A3 M-A18 M-A24 M-A35 M-Al M-A2 M-A19

Rock DI GD GD GD GD GD GD MG MG MG MG TON TON TON
Al203 16.6 14.2 14.9 14.0 18.1 14.3 14.9 12.0 11.2 12,5 123 12.1  11.1 20.0
BaO <0.01 0.1 0.1 0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.0 <0.01 <0.01 <0.01
CaO 4.7 2.7 3.5 3.1 5.6 32 2.9 0.6 0.2 0.5 0.5 0.1 0.1 0.4
Cr203 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fe203 8.6 4.3 6.5 4.9 12.0 4.9 4.3 0.8 0.9 1.3 1.0 0.4 0.3 0.4
K20 0.1 3.0 2.3 2.4 2.2 2.6 1.4 4.2 3.7 4.9 5.9 0.1 0.1 0.9
MgO 3.2 1.0 1.6 1.2 1.6 1.2 1.0 0.1 0.1 0.1 0.0 0.6 0.0 0.5
MnO 0.1 0.1 0.1 0.1 0.2 0.1 0.1 <0.01 <0.01 0.0 <0.01 <0.01 <0.01 <0.01
Na20 7.2 3.2 3.6 3.1 4.3 33 4.7 3.6 3.5 33 2.7 6.4 6.2 9.3
P205 0.5 0.1 0.3 0.2 0.5 0.2 0.1 0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
SiO2 55.6 69.0 63.9 69.6 54.8 68.9 68.1 77.3 803 76.8 76.1 784 83.6 66.8
SrO 0.0 0.0 0.0 0.0 0.0 0.0 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
TiO2 1.7 0.6 1.0 0.6 1.2 0.6 0.5 0.1 0.1 0.1 0.0 0.1 0.1 0.2
LOI 1.4 1.0 1.1 0.6 0.7 0.6 0.6 0.5 0.5 0.4 0.3 0.5 0.3 1.0
Total 99.6 99.3 98.8 99.9 101.1 99.9 989 994 1004 99.8 98.8 98.7 101.7 99.3
Ba 6.0 982.8 651.4 1077.3 285.7 1286.1  727.5 794.2 4557 155.0 208.1 4.6 5.5 47.9
Ce 69.9 77.1 55.0 59.7 114.4 101.0 69.9 107.1 609 46.5 16.0 37.1 20.0 15.7
Cr 19.0 39.0 40.0 36.0 20.0 41.0 29.0 36.0 200 240 42.0 460 350 18.0
Cs 0.1 1.9 2.9 2.2 1.7 2.7 1.3 0.5 0.3 7.1 2.1 0.1 0.1 1.1
Dy 7.9 4.8 5.4 4.4 9.4 4.6 12.4 7.9 6.3 10.1 7.4 9.8 5.8 1.4
Er 4.6 2.6 2.9 2.5 5.2 2.5 7.2 4.5 3.8 6.9 5.7 6.6 4.4 1.0
Eu 2.4 1.4 1.5 1.7 2.8 1.8 1.6 0.5 0.4 0.2 0.4 0.1 0.1 0.1
Ga 22.5 17.2 21.6 18.3 27.5 18.6 20.5 198 162 17.5 18.8 184 153 21.2
Gd 8.2 5.4 6.5 4.9 11.2 5.6 10.2 8.3 5.5 6.3 3.6 6.0 3.1 1.4
Hf 7.2 8.1 7.9 9.4 33.7 8.0 7.4 5.7 4.1 5.5 4.4 5.6 6.5 5.1
Ho 1.6 0.9 1.0 0.9 1.8 0.9 2.5 1.5 1.3 2.2 1.8 2.2 1.4 0.3
La 31.4 38.8 25.6 30.4 52.7 52.6 33.0 485 287 180 99 15.7 8.6 7.7
Lu 0.7 0.4 0.4 0.4 0.9 0.4 0.9 0.7 0.6 1.2 0.9 1.0 0.8 0.2
Nb 12.2 9.2 15.0 10.0 9.9 9.4 12.4 13.0 9.4 12.4 3.9 14.0 8.8 19.7
Nd 39.9 32.4 28.8 26.4 58.4 39.2 35.7 447 262 19.0 7.7 16.6 9.4 7.6
Pr 9.2 8.7 6.9 6.8 14.1 11.0 8.7 12.0 7.0 4.9 2.1 4.4 2.4 2.0
Rb 1.3 80.6 102.2 67.6 43.8 72.9 65.1 104.7 59.0 276.5 1733 49 2.1 52.0
Sm 8.1 6.0 6.5 5.1 11.5 6.6 9.0 9.0 5.7 5.3 2.1 4.0 2.2 1.7
Sn <5 <5 <5 <5 <5 <5 <5 <5 <5 6.0 <5 <5 <5 9.0
Sr 240.6  151.1 164.0 181.2 279.6 189.3  626.1 62.8 44.1 142 378 233 21.8 364
Ta 0.9 1.0 1.3 0.9 0.9 0.9 1.0 1.3 1.1 1.5 1.1 1.2 1.0 1.2
Tb 1.3 0.8 1.0 0.7 1.6 0.8 1.9 1.3 0.9 1.3 0.9 1.3 0.7 0.2
Th 7.9 10.2 5.5 6.7 5.4 14.5 9.2 10.7 8.4 17.0 7.8 16.3 9.9 19.1
Tm 0.6 0.4 0.4 0.4 0.7 0.4 1.0 0.7 0.6 1.1 0.9 1.0 0.7 0.2
U 1.4 1.6 0.9 1.9 1.8 1.7 2.5 3.8 1.3 4.0 3.5 2.9 2.2 1.2
A% 182.0 49.0 75.0 64.0 43.0 63.0 53.0 <10 <10 <10 <10 <10 <10 <10
w 2.0 2.0 1.0 1.0 1.0 2.0 <1 2.0 2.0 3.0 1.0 1.0 2.0 10.0
Y 41.8 23.9 27.8 23.0 47.9 23.5 70.4 393 353 628 542 695 46.1 8.9
Yb 4.3 2.5 2.4 2.6 5.2 2.5 6.6 43 3.9 7.7 5.9 6.9 5.0 1.1
Zr 201.0 249.0 283.0 303.0 1351.0  250.0 231.0 128.0 125.0 104.0 75.0 1150 105.0 117.0
Co 6.6 7.6 10.8 8.8 15.4 8.9 7.7 0.3 0.3 0.6 0.5 0.3 0.1 0.4
Ni 5.0 7.2 3.6 9.4 2.8 9.0 6.9 1.6 1.3 1.3 1.3 1.8 0.8 0.7
Sc 24.2 11.5 15.6 11.8 28.3 12.4 11.7 9.9 5.3 4.9 1.5 4.7 5.2 5.1
TC 0.0 0.1 0.1 <0.01 0.0 <0.01 0.0 <0.01 <0.01 0.0 0.0 <0.01 <0.01 <0.01
TS <0.01 <0.01 <0.01 <0.01 0.0 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Eu/Eu® 0.9 0.8 0.7 1.1 0.8 0.9 0.5 0.2 0.2 0.1 0.5 0.1 0.1 0.3
LaN/YbN 4.9 10.6 7.1 7.8 6.9 14.3 3.4 7.6 4.9 1.6 1.1 1.5 1.2 4.6

Mg # 42.0 32.0 32.0 334 20.7 32.9 319 208 185 1l1.1 59 739 137 729
Nb/Ta 13.6 9.2 11.5 11.1 11.0 10.4 12.4 10.0 8.5 8.3 3.5 11.7 8.8 16.4

*. (Bu/Eu’) = Eu /(Sm.Gd)'"?
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LEGEND Scale
G o 1:25.000
0‘ Recent alluvium and clay flat 1 s00 1000 1 200011
": Subrecent allovium, gravel fans
-_‘.- Q"' Teraces, conglomerate, clay and sand
) | Ple()': Conglomerate
| P': Conglomerates with mlemn]nuons ofsnndlone
M™; Rcd marls with int s of conglomerate and gypsiferous marl

L™ Alteration of marl and limestones
M, ": Al of li and mnrl

nf‘ Acidic, quartz, rhyolitic lava and tuff
T B | B Andesite lava, locally with i lati of shales and hyaloclastites
E": Rhyolit, andesite basalt, d; desite and tufhi
E™: Hyaloclastites and Iawl. lmltc-andcsltc
Ribbon shales, brownish limestone, locally with intercalarions of lavas
Volcamc-sedimenmry. reen tufl, lathic tuffs, wilites with intercalation
: Intercalation of lava, andesite basalt
i E”: Green tuff, shales, locally with intercalations rock and cherts
E" Breccins, quarts tracky andesite, diorites
E"*: Tracky bﬂsa]ls lavas

SENOCOIC

TERTIARY

E": Hyalocl lated andesite lava
E™: Pyroxene basalts, undudu, baxsalt
E"™: B ias, latite and ic tifs, voleanic rock
i Sandalom:. shalcs. lavna. tufls
E™: A Ny basalt, lava
I‘:"" B ias with g . latite desite, dacitic desite
E: C 1 1 T ing li crystali 1 tadf

Intrusive Rock
Dike: Dikes, diabase, porphyric andesites

dm: Diorites. monzodiorite (Post Eocene) _ mb: Marble, limestonequartez arenite (Post Eocene)

Metmorphic Rock

SYMBOLS
Geology Symbols None Geology Symbols
Major faults === First class road (Asphalted)
——— Minor faults 5 1 eluss rond (Asphalted)

Motorable road
River and drinage

Thrust fault
———iu i i Revers fault

. Infierred or coverd fault OQanat
—_——  Anticline axe Fossil locality
" Syncline axc P Elevation in meter
s Measord dips = Coop

M — Strike bedding = = Dacal and Motel
5{' Active mine m O Pool and Farm
_DIL

Ore indication & Town or village
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Samples JH-1 JH-3 JH9 JH-13 JH-15 JH-21 JH-23 JH-32 JH-45 JH-69 JH-74 JH-75 JH-78
Pet. an an an dac dac  An-b Anb dac dac and rhd rhd rhd
SiO,  fYy/YY  FAYY O SV AfFY AVYY  FEFA FEAY O 0AY  FOAY OF/FA L YVEA L YTy vem
TiO, Y/AY \7Al ¥ Y41 V¥ 4 WYY ALY VAY AN AR AR Yidd

ALO,  YVHY WA YYEY AFA WYY YEYY O YYAY WY DA Wes AYY AY AR
FeO* wo-  \vf1 AFY  osF 58 AY v FAY Ve YEA L WYA 2 ofY
MgO  Y/vo ¥/ee YAf YAY O YAY Sy f5A V04 Y/ YVY DAR </OA A
CaO AN fAYY YAY AV £/ Ny MY 0F YAY 72 SR V2 ¢ SN VA A TR /N
Na,0  0A0 Y oYY YA VO oA Oyee VAN SR 778 SEEYAVATA S VA'A SR 97N VA A
K0 Y/#Y ONF AVZ5 B VA4 W 77 <7\ N 72 ) RN 72 ¥ S AN YAY  YAY AN VAY /FA
LOI Y Y/A \ VA Y/0 Y \ Y Y/¥ \Vid Y/Y \ AN
N10)\Y SRR REYZAA NI | VAR WG C VAL s § V2R L V.V7A) G SV R TRVA 0 N SV A S VAA T E V2L B L VA S SR CVAL W SVA s
Sr YYye YA AYY.  avYYA YEYA  £evF BeAA FEYY YEVY O VYRS AWWRA AR YYAY
Ba OYVY  \Yar Ny FAY WYY 2O PYYE YYYY OV YAYY VARl Y Y/eY
Y A\ 72 & VAN W & VA N 077 < N | /20 BN 1A V7<% NN | 9A'A R | VYA S & VA B B T A TA N VI AR VA 04 A7AN
Zr WEY WY AYYA A0de 2OV FORY FaRA OFF0 A0VE FYVA L OYYA 0OVA e
Co VWee o VYO VPAS YA oYe fE0F YVvER XYY VY YEE VAR /Y WYA
A% VAMA - WY AAZ8 YYUA YSAY YO YAMY WA WA YYYVE YRR YREY AUVY
Ni N N N N /0 2Y0  WYE YN XYY N N /0 /0
Cr AV I \TZA0 NN | VZCSN ) /A S S VA BRALYA & W VAE AW/ S K72 ¢ IR VA 1 SRR | VA RN Vi
Zn agN Y0R8 Y VYR AYEN WY Weyr Ay YR WA SRAL YOFe aveY
Cu [\, SEA AN AR 0AYA'A W W20 RN £ o SRNY.N VA'A IR €AY/ <8 ENNAVA o SERNNRYA SR V.S /A NY.VA & SRRRATVA FAREENR A VAN
Sc WA AWVAY Y Y/ee \ 70 2N & VA CEEER Y297V SRR 07\ YA LA ¥ R\ /A W A% VAY \7ARS
Rb VoY XYESD QYR YYD YEEA AT Ty YVYL O FVES S VAN Y TYAY WAYA
Nb \AVAREENZ\VA'A TR (AVA W & V<A B 1 VA N AR 724 WA V72 1 SRR VA /S o /A RN | 72 A & AR ROVA ERNNNA W A £\
Sn \ AT 72 d ¢ A YAY AWAL R VA C S 7\ SR VA SR VAA R /AR 8 a4 /8 Y/AA
Ti 12AF) AFYLY O £YVY O YA A PYAS YYREY O FFY N0 AW VYA YAAY e
Hf 717Y a7y 7/9 a-v ADAIA Free VY VAN #Y Y NEAY VRA Y/
Ta \VAA SR VAR Y/¥ YA Y/0A AR \Va¥ Vg Y/N \VALd Y0 AVAR A4
Pb A /IR VI S VAR Y AD772 SRR 1 VA'V/ N (AVATAREENER #2YASERNP.VA L SRNAYA & A V74 4 SRR IYA A NN A 2V N
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Samples JH-1 JH-3 JH9 JH-13 JH-15 JH-21 JH-23 JH-32 JH-45 JH-69 JH-74 JH-75 JH-78

Pet. an an an dac dac An-b  An-b dac dac and rhd rhd rhd

Th Ya0  YEA-  YYY NN YOAR YOO YO WANE S YR YYAR NEAY ALY WYY
La O/eY  BeOF  YYAL WYY YYAY YAV AUYe AWVEL OMYY YV/AR AWYWYA L YYYA L YRR
Ce WY ALY FUYY YEEA L FY- FYYY O FYVY O YT NN 0N YYAY YEAY VAY
Nd oY YA WNAY Y W YA A MY YARY S TIAY L OYY a7y VA
Sm ADAYN Qe (VAR VY# Y- Yy ot vFf o vy f/A %4 Y/NF? At
Eu Y& Y/AA VY V¥ WYY VY VEY /Y /YO \Vias -/fY /) AN
Dy VYY Ve YA VY AV VA & S VA W VAR /50 ¥/A4 VYY VYA Voo
Yb AV VAN WA VA § VAN YAY YAY /XY A% YA \VALd WYY /A% \alg
Nb/Y /YA ias AU DAL -/ fY Y/ ¥ At AN Vidd A VAR ARE Y

Zr/Ti AR /A /A N¥ o\ DA D4 Y N DN /Y0 YAtd <\Y
Th/Yb  #/V- \7N4 UYyY Z/ANY VAN \Y/ee WY AT\ VAT IDAM R V2L VAR WOY
Ta/Yb i1 Voo </AY \Ald VEA VAY AV A0 a\i \ARi Y/fA Y/¥Y VYA

Th/Nb  +/0f «/0) /AN oYY i A\VARS \/OF -/OY </OA V! i atd YA
Ba/Th  \W/Yf  f.A0  ovA- \Fo0 #2549 YO2Y  YE2A \WYYA Y2 20YY  AT/AY  BVOY  YeNY
Ba/Nb  V/¥Y YVYE o fPAY  fUYY FUYS S AMFA L YALY O YYAR WOF W OVYY WYY VAY

Samples JH-81 JH-86 JH-88 JH-90 JH-92 JH-96 JH-99 JH-103 JH-106 JH-111 JH-115 JH-124

Pet. rhy rhy rthy dac dac rhy rthy rhy rhy rhy rhy rhy

SiO AAY  YOSE YNE 2B OAYY PR FANY P AW ANY AYEY O ANY

2

TiO <YY N V¥ AL Ve <fY /Y'Y +/OY And Vil YY V¥

2

ALO, WYs MY SVART WYY VF/AY \-AY \Y/£Y \ \WA- \e/Af 2% Y0
FeO' YA YA YN oY g YOf A OV AY VEd  YAY Y
MgO \a /Y \Ng /YO AR <\A /YA Y a4 AR +/Y\ AR
CaO Yoo YAY A\VALd oYY 7/fY VA VAN \VA /0 /0 Y/OY Y'Y

Na,O D2 Y/\VY \7AMS AR Y/AY <Yy AR /Y Datd </YY A7AR! O7A-
KO 2 \7AN% /Y Vidd VAA WAY O WED Y/AA Y/0) YAY YOV Y/A4
LOI WY \7Al A7ARA Y/AY VEA A% Y/fY Y/2\ \ \ Y/ VA
SUM  av#Y 290 F 900 APy avfes a0y YT Yoy N Y N AY a9 9AY

Sr YNNG WOF/Y AN YA 20 WEA L YAVY  BVAR YRS YOO YEOY YYUD
Ba AT VR YA A WA & VAR @ 72 avf/ YFY AAOY YEYe  YPOY  AYAL YEPA £efse
Y Y78\ Y/fA MYY a7+A WYA Y008 OV/EY YYD YYRY N YA/OA AR

Zr OFF/A A3V AYs WY/A 08N FALY VY AR \YY¥ \FY/. NN \INA

Co . \VAR! Y /AY YV /Y /Y Y/AY /Y Y Y /Y
\% W ¥ Yvon  FVoA AR \\a%1 \7AR! /7Y VY- VVAA Yony \ AR
Ni /0 N N N /0 N N N /0 /0 /0 /0

Cr A7\ SR V.VA'A MR ) /A 6 A1 YRSY Y/YA YAY \TZA R N 7.V7'\ SR VA S A\ W/A Y4 MDY
Zn Yo FAYY  YAAY  FY/AY  YAAMD OUYD VA #¥0 YONY  YASY O freY /YN
Cu WAA ADATN YYNY Y/NY Y.Ar \ARYal \e#/Y Y/ AAIN VAR WY Y

Sc YA YAY A4 (V24 WAN VAY AR Y/00 /A AN /A Y/
Rb WYY O YENY VY VU AEVAM SRR TA 77 BN N2 72 SR /20 SRR | 72 SN I WA o, SRR KA VA N A VA UA
Nb Yo/fY  YYeY o YEA. W YE/AA \Y-A YAvAN YVAD \Fy/- \e WAV WYY
Sn Vea AR VYY Y/ Y Y/0f VYo -/ Y/fY /fY /Y -AY /Y

o¥



olaiel dbso g g panx g piald o2y

N Jgaz el
Samples JH-81 JH-86 JH-88 JH-90 JH92 JH-96 JH-99 JH-103 JH-106 JH-111 JH-115 JH-124
Pet. rhy rhy thy dac dac rhy rhy rhy rhy thy rhy rhy
Ti feya foay FRay fva. 7.y Y-ay \ave Y\PY Y\PY  YVES AeYY \aidd
Hf WWYa veY MAY \Zd! MAY  YAAS ARV ADA (A & 74N DAl Y8\ 721
Ta Y/ Y YNY Y/YY Y20 A\7ARY Y/AQ Y/¥0 AVARY Y/04 YD WY Y0
Pb OO FENY O EYY  WWAA L YUYY  YOAY Yot Y VYO PYYN Y Y
Th W28 N/ \idd vEY ALVZNAR ¢ 97 AL AR7AR \Y/2A \ YY/Y \VARS
La YY/2y o FEYY O DAY WY YVYYE 0AY  YORY NS YWY OYY  OF/AD /A
Ce Y2y YAy Yves  Yovy O\ \ev/# W YYAY  FEAYY VAL YA AAVINA
Nd vfoe o YvH \WEY MAD WY O YUYY  SVYA WYY WVYE 4 fAYY  YOF
Sm /fY Ny VARS \7ZN4 \7ARd Z/YY ZINY VAR Y20 /Y WYYy AR
Eu /fY \7Aks DANd Voo VY </ 73N i </fA \Y AR </fA
Dy /0 Y/ ¥ 7% A4 YoV AR Y/AY Y/ APAYN </YY AR /0
Yb /AN Y/fA AR VY Y/OY /XY AEN \As \VARE </OA AA- /0
NbY A /AN <YY +/B) </YY /YA AR AR AR DINA Vidd /oY
Zr/Ti AN /YN DATN /oY /9 /¥ YNY <AA AR oYY A\VAR! DA
Th/Yb WAL OYY ey £/0Y \Via) AR /70 /A0 Y/AY AR Y/OY /7Y
Ta/Yb  Y/,-# «/A Y\ Y/ £V +AY DA AR DAAs DAIN \Via Y /.
Th/Nb YV -/ OF /fY -/0F DA YV AR -/fY <+ /) DAY DAY
Ba/Th  \YWY/A  fY2Y  veov.  f2A £200  YoYA YYOY O WYA YV AVAS VOF \AVF
Ba/Nb  YV/X¥e  YfY YN YONY  YONY VAR A\t 7% \AA% \A/A- AR AR YY/AE
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2012; Fan et al., 20105 Kusu and Geneli., 2010)
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(o-¥ o) ol eolaiw! (Irvine and Baragar, 1971)
«(A=Na,0+K,0) T slaa S5 o] jo oS
Ll 0y ooliiwl M=MgO g (F=FeO) ,al slaans]

69}.@.1.9 )O dadlas 0)9.4@ 6L®=\J9_<p 0‘09&.3 U"‘ uwl_m‘).:

o = v -
FeO k. N Alkali rhyolite o
- Rhyolite
L dacite o \.
| v Trachyte Phonolite
oY N |
LY VgV —
0.1 U VARE | ephriphonolc
Thaoleiite series “::f"" Andesite Trachy andcs_ig____,_-—"
N™  basaltic andesitegy | ——— .
@ P Foidite
v 0.0
Calc-alkaline series z Rasalt Alkali basalt
V) w B
Na,0+K,0 MgOulw L1 bl [ [ W W
0.1 Nb/Y 1
100¢
B High-K-shoshenit i
B [ ] ®
[ ] Rhyolite [ -
¥ Rhyodacite 10k _!_.-—
YV Dacite EE ___-_-—--"""F-
- —
A pndosite g:f Cale-alkaline series
@ Andesite basalt At
1= g
E — Andesite | Rhyolite and dacite
F—  Basalt {
i Andesite basall. | Tpolgiite series
0.1 1 1 1 1 1
60 50 Co (ppm) 30 20 10 0

(Hastie et al., 2007) Th Jlis ;5 Co jloges (o ¢«(Irvin and Baragar, 1971) AFM _lis jloges (o
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Rotorbinella campaniola, Rotorbinella sp. nov.,

Pararotalia spp., Pararotalia boixae, Pararotalia
tuberculifera, Iberorotalia sp., Pyrenerotalia sp.,
Rotorbinella  spp.,  Moncharmontia  apenninica,

Mangashtia viennoti, Pleurostomelloides sp., Small
Rotalides, Spiroplectammina sp., Gavelinella sp.,
Minouxia sp., miliolidae,, Macroglobigerinelloides
ultramicrus, Whiteinella baltica, Costellagerina sp..
Heterohelix cf. moremani, Heterohelix cf. reussi
Heterohelix  sp.» Sp.»
Muricohedbergella sp., Whiteinella sp., Calcisphaerula

Macroglobigerinelloides

innominata, Pithonella ovalis, Stomiosphaera sphaerica,
Calcisphaerula innominata lata, rudist debris, echinoid

debris, bryozoan, comatulid debris

(Gl
Qg oo ol Rotalidae ;| oladisS sDbl a5l 4,0 L
Omg)p Ol slap A b g JU slasglis 5l as
> 856,sbas s Rotorbinella mesogeensis ,.lx
SLy90 ol g ity oo 53 il bgysee gl Ll
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Aol g 0y oo 00ls Sl Rotalia skourensis 4 ooas

Rotalia sp. 22 -\lg—c o5 |, Lyl (Wynd, 1965)
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Rotorbinella mesogeensis, Nezzazata concava,
Nezzazata simplex, Nezzazata conica, Nezzazata gyra,
Simplalveolina simplex, Ovalveolina ovum, Cisalveolina
fallax,

casertana, Praetaberina bingistani, Vidalina radoicicae,

Pracalveolina  cretacea,  Pseudorhipidionina

Carinoconus  iragiensis, ~ Nummoloculina ~ heimi,
Heterocoskinolina ruskei, Cycledomia iranica, Dicyclina
qatarensis, Biconcava bentori, Fischerina carinata,
Nummoloculina  regularis,  Merlingina  cretacea,
Chrysalidina gradata, Spiroloculina cretacea, Cuneolina
pavonia, Trochospira avnimelechi, Pseudocyclammina
Palacosigmoilopsis  apenninica,  Dicyclina
Biplanata peneropliformis,

Pseudolituonella reicheli, Murgeina apula, Coxites

1ugosa,
schlumbergeri,

zubairensis, Marssonella oxycona, Mangashtia viennoti,
Nezzazatinella picardi, Neoiragia insolita, Multispirina
iranensis, Dicyclina sampoi, Daxia cenomana, Edomia
reicheli, Meandropsina vidali, Bolivinopsis capitata,
orbignyi,
ottadunensis,
washitensis,
bentonensis.

Moncharmontia  apenninica,
Rotorbinella  sp.
Heterohelix  reussi,

Mayncina
Sigmomassilina
nov., Favusella
Heterohelix
lata,
Calcisphaerula innominata, Stomiosphaera sphaerica.
echinoid debris, comatulid debris, ecinoid spine,
dasycladalean algae, Thaumatoporella parvovesiculitéra,
Decastronema kotori, rudist debris, shell fragments,

ostracoda, gastropoda, bryozoan.

Macroglobigerinelloides

moremant Calcisphaerula ~ innominata

(ondd
O 5 OYAN) LS a 5 (o145 gz 4z ST
Owlegiw |; Rotorbinella mesogeensis  y—w dyglus
(Boixs 2007) 1uSogs g el 05,5 (psd Cprnnn— Sheo

Owlegiw (y—w b Rotalia cushmani ;g3 b Joleo Iy )]
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g0 Sty Gdgygi-Crilagion Ol o

ya

082 985 Cannyad dxol> yuluwl ol oo Ass. Zone
ks Dicyclina > s\»aisS o Nezzazatinellapicardi
Dicyclina qatariensis ¢ Dicyclina schlumbergeri
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Dicyclina schiumbergeri, Nezzazatinella
picardi, Moncharmontia apenninica, Rotorbinella
mesogeensis,  Dicyclina  qatarensis,  Cuneolina

pavonia, Palaeosigmoilopsis apenninica, Mangashtia
viennoti, Daxia cenomania, Bolivinopsis capitata,
Sigmomassilina ottadunensis, Rotorbinella sp. nov.,
Nezzazata simplex, Marssonella oxycona, Heterohelix
moremani, Heterohelix reussi, Macroglobigerinelloides
innominata  lata,

bentonensis,  Calcisphaerula

Thaumatoporella  parvovesiculifera, —Decastronema

kotori, gastropoda, shell fragments, rudist debris,
ecinoid spine, ostracoda, comatulid debris, coral
debris, echinoid debris
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Biozone 3- Rotorbinella mesogeensis Total Range
Zone
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Pseudorhipidionina ~ casertana,  Praetaberina
bingistani,  Vidalina  radoicicae,  Carinoconus

iraqiensis, Nummoloculina heimi, Heterocoskinolina
ruskei, Cycledomia iranica, Dicyclina qatarensis,
Fischerina carinata,

Biconcava bentori,

Nummoloculina regularis, Merlingina cretacea,

Chrysalidina  gradata,  Spiroloculina  cretacea,

Cuneolina  pavonia,  Trochospira — avnimelechi,

Pseudocyclammina  rugosa,  Palaeosigmoilopsis

apenninica, Dicyclina schlumbergeri, Biplanata
peneropliformis, Pseudolituonella reicheli, Murgeina
apula, Coxites zubairensis, Marssonella oxycona,
Mangashtia viennoti, Nezzazatinella picardi, Neoiraqia
insolita, Multispirina iranensis, Dicyclina sampoi,
Daxia cenomana, Edomia reicheli, Meandropsina
vidali, Bolivinopsis capitata, Mayncina orbignyi,
Rotorbinella mesogeensis, Favusella washitensis.
lata,

sphaerica.

Calcisphaerula  innominata Calcisphaerula

innominate,  Stomiosphacra echinoid
debris, comatulid debris, ecinoid spine, dasycladalean
algae, Thaumatoporella parvovesiculifera, rudist
debris, shell fragments, triaxon sponge spicules,

sponge debris, ostracoda, gastropoda, bryozoan.
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Plate-1
No. Fig. Name of fossil Depth (m) Well no. Formation Stage
Fig.1 Murgeina apula 3386 AT14 Sarvak Cenomanian
Fig.2 Murgeina apula 3402.5 ATI14 Sarvak Cenomanian
Fig.3 Biconcava bentori 3396.8 ATI14 Sarvak Cenomanian
Fig.4 Daxia cenimana 3377.85 AT14 Sarvak Cenomanian
Fig.5 Mayncina orbiginyi 3342 AT14 Sarvak Cenomanian
Fig.6 Biplanata peneropliformis 3347 ATI14 Sarvak Cenomanian
Fig.7 Merlingina cretacea 3345.5 ATI14 Sarvak Cenomanian
Fig.8 Nezzazata gyra 3377.85 AT14 Sarvak Cenomanian
Fig.9 Nezzazata simplex 3381 AT14 Sarvak Cenomanian
Fig.10 Nezzazata conica 3366.55 ATI14 Sarvak Cenomanian
Fig.11 Nezzazata concave 3396.6 ATI14 Sarvak Cenomanian
Fig.12 Nezzazatinella picardi 3386.64 AT14 Sarvak Cenomanian
Plate-2
No. Fig. Name of fossil Depth (m) Well no. Formation Stage
Fig.1 Trochospira avnimelechi 3645.4 ATl Sarvak Cenomanian
Fig.2 Coxites zubairensis 3317.74 AT1 Sarvak Cenomanian
Fig.3 Mangashtia viennoti 3390.8 ATI14 Sarvak Cenomanian
Fig.4 Moncharmontia apenninica 3253.6 AT14 Sarvak Turonian
Fig.5 Pseudocyclammina rugosa 3345.5 ATI14 Sarvak Cenomanian
Fig.6 Bolivinopsis capitata 3344 AT14 Sarvak Cenomanian
Fig.7 Cuneolina pavonia 3371.6 ATI14 Sarvak Cenomanian
Fig.8 Sabaudia minouta 3319.27 AT1 Sarvak Cenomanian
Fig.9 Dicyclina schlumbergeri 3343 AT14 Sarvak Cenomanian
Fig.10 Dicyclina qatarensis 3251.6 AT14 Sarvak Turonian
Fig.11 Dicyclina sampoi 3381 ATI14 Sarvak Cenomanian
Fig.12 Pseudolituonella reicheli 3345.5 ATI14 Sarvak Cenomanian
Plate-3
No. Fig. Name of fossil Depth (m) Well no. Formation Stage
Fig.1 Carinoconus iraqiensis 3386 ATI14 Sarvak Cenomanian
Fig.2 Heterocoskinalina ruskei 3356 AT14 Sarvak Cenomanian
Fig.3 Neoiraqia insolita 3386 AT14 Sarvak Cenomanian
Fig.4 Orbitolina concave 3974.59 AT1 Sarvak Cenomanian
Fig.5 Marssonella oxycona 3296.1 ATI14 Sarvak Turonian
Fig.6 Chrysalidina gradate 3377.85 AT14 Sarvak Cenomanian
Fig.7 Vidalina radoicicae 3425.45 AT14 Sarvak Cenomanian
Fig.8 Fischerina carinata 3666.74 AT1 Sarvak Cenomanian
Fig.9 Spiroloculina cenomana 3869.43 ATI Sarvak Cenomanian
Fig.10 Spiroloculina cretacea 3578.35 ATl Sarvak Cenomanian
Fig.11 Palaeosigmoilopsis apenninica 3259.1 AT14 Sarvak Turonian
Fig.12 Sigmomassilina ottadunensis 3112 AT14 Ilam Santonian-Campanian?
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Plate-4
No. Fig. Name of fossil Depth(m) Well no. Formation Stage
Fig.1 Nummoloculina heimi 3334.15 AT14 Sarvak Cenomanian
Fig.2 Nummoloculina regularis 3391.64 ATI14 Sarvak Cenomanian
Fig.3 Cisalveolina fallax 3395.5 ATI14 Sarvak Cenomanian
Fig.4 Multispirina iranensis 3340.25 AT14 Sarvak Cenomanian
Fig.5 Ovalveolina ovum 3404.15 AT14 Sarvak Cenomanian
Fig.6 Praealveolina cretacea 3355.7 ATI14 Sarvak Cenomanian
Fig.7 Simplalveolina simplex 3413 ATI14 Sarvak Cenomanian
Fig.8 Peneroplis parvus 3665.22 AT1 Sarvak Cenomanian
Fig.9 Meandropsina vidali 3371.75 AT14 Sarvak Cenomanian
Fig.10 Cycledomia iranica 3356 ATI14 Sarvak Cenomanian
Fig.11 Edomia reicheli 3377.85 ATI14 Sarvak Cenomanian
Fig.12 Praetaberina bingistani 3390.64 AT14 Sarvak Cenomanian
Plate-5
No. Fig. Name of fossil Depth(m) Well no. Formation Stage
Fig.1 Pseudorhipidionina casertana 3385.1 AT14 Sarvak Cenomanian
Fig.2 Pseudorhapydionina dubia 3345.18 AT1 Sarvak Cenomanian
Fig.3 Heterohelix moremani 3152.5 ATI14 Ilam Santonian-Campanian?
Fig.4 Heterohelix reussi 3137 AT14 [lam Santonian-Campanian?
Fig.5 Macroglobigerinelloides bollii 3030 AT14 Gurpi Campanian
Fig.6 Macroglobigerinelloides 2876 ATl Gurpi Campanian
subcarinatus
Fig.7 Macroglobigerinelloides ultramicrus 4043.17 AT1 Kazhdumi Albian
Fig.8 Macroglobigerinelloides bentonensis 4035.55 ATl Kazhdumi Albian
Fig.9 Whiteinella baltica 3139 AT14 Ilam Santonian-Campanian?
Fig.10 Favusella washitensis 3339.85 AT14 Sarvak Cenomanian
Fig.11 Biticinella breggiensis 4038.6 AT1 Kazhdumi Albian
Fig.12 Ticinella roberti 4041.64 ATl Kazhdumi Albian
Plate-6
No. Fig. Name of fossil Depth(m) Well no. Formation Stage
Fig.1 Ticinella primula 4043.17 AT1 Kazhdumi Albian
Fig.2 Globotruncana arca 2876 ATl Gurpi Campanian
Fig.3 Globotruncana hilli 2892 ATI1 Gurpi Campanian
Fig.4 Globotruncanita stuartiformis 2854 ATl Gurpi Campanian
Fig.5 Pararotalia tuberculifera 2940 AT1 Gurpi Campanian
Fig.6 Pararotalia boixae 3112 AT14 [lam Santonian-Campanian?
Fig.7 Rotorbinella mesogeensis 3248.5 AT14 Sarvak Turonian
Fig.8 Rotorbinella campaniola 3111 AT14 [lam Santonian-Campanian?
Fig.9 Rotorbinella sp. nov. 3130.29 AT1 Ilam Santonian-Campanian?
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Abstract

To study Mesozoic -Cenozoic boundary based on calcareous nannofossils, section
of Tang-e- Bulfars in East Ramhormoz was studied. The fossil groups in determining
the relative age of the Mesozoic and Cenozoic layers are important. In this interval,
a thickness of 32 meters of shale and limestone were studied and for the first time 35
species of nannofossils were identified. As a result, the identified biozones includes
Reinhardtites Levis Zone (UC18/CC24) and the base of Arkhangelskiella cymbiformis
(CC25/UC19) with Late Cretaceous age and Heliolithus kleinpellii Zone (NP6) with
Selandian/Thanetian age. Based on the identified zones, the transition period of
Early Maastrichtian-Selandian/Thanetian and the boundary between the Cretaceous
to Paleogene was determined as a discontinuity. The presence of index species of
calcareous nannofossils indicates that the studied sediments in the section of Tang-e-
Bulfars were deposited in the lower latitudes and under warm climatic conditions.

Keywords: Izeh, Paleogene, Biostratigraphy, Cretaceous, Nannofossils.
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Abstract

The South Central Iran Block has experienced polyphase intensive deformation in the
Cenozoic time. Large-scale superposed folds in South Rafsanjan document the Cenozoic
tectonic events within the South Central Iran Block. In this study, a case study of this
deformation inferred from regional-scale Rafsanjan superposed folds in the south of
Central Iran is presented to reconstruct the deformation sequence and tectonic regime
during crustal shortening. These data indicate that the superposed folds, dominated by
a two-stage tectonic transpression regime which experienced two phases of superposed
folding, leading to the orthogonal superposition of WNW-ESE-trending folds onto NE-
SW trending folds. Structural analyses and fault kinematic analyses in the Rafsanjan
Structural Belt indicate a two-stage syn-folding paleo-stress field during the Cenozoic.
The early phase of tectonism is characterized by late Miocene NW-SE transpression,
which led to the development of NE-trending fold structures and causing the occurrence
of an orogeny perpendicular shortening. This tectonic event was most likely associated
with progressive anticlockwise rotation of the Central Iran Block. Subsequent tectonic
event from Late Miocene until Quaternary contributed to a phase of contraction that
overprinted the early NNE-SSW shortening in the interior parts of the studied area and
generated a large-scale NE-convex fold belt and the typical large-scale superposed folds
within the South of Central Iran Block. In terms of geodynamics, the later tectonism is
likely to have been related to the NE-directed convergence between the Arabian and the
Eurasian Plates.

Keywords: Rafsanjan, Paleostress, Rotation block, Superposed fold, Polyphase.

Wwe



Iranian Journal of Geology, Vol. 12, No. 46, Summer 2018

Petrogensis and tectonomagmatic setting of
Moghanlu Granitoid (NW of Iran)

Fathiyan, L.!, Aliani, F.2, Baharifar, A.A.? and Zarinkoub, M.H.*

1. Ph.D. Student, Department of Geology Faculty of Sciences, Bu- Ali Sina University, Hamedan
2. Associate Professor, Department of Geology, Faculty of Sciences, Bu-Ali Sina University,
Hamedan

3. Assistant Professor, Department of Geology, Faculty of Sciences, Payame Noor University, Tehran
4. Professor, Department of Geology, Faculty of Sciences, University of Birjand, Birjand

Received: 23 August 2017
Accepted: 11 December 2017

Abstract

The Moghanlu granitoid was located in the northwest of central Iranian structural
zone with a Precamberian age. Based on field observations and microscopic studies,
this body includes tonalite, monzogranite and granodiorite. Based on geochemical
studies, tonalites are I-type, calc-alkaline, and weakly peraluminous. Based on isotopic
studies [(¥’Sr/*%Sr (i) and eNd (i) values equal to 0.710544, -7.01 respectively)], low
values of La/Yb, Sr/Y , Nb/Ta, Ni and Cr, low fractionated patterns (flat pattern) of rare
earth elements (REE) and negative anomaly of Eu, it can be concluded that they were
resulted from melting of amphibolitic thickened mafic crust or under plate basalts (in
the stability field of plagioclase) in low pressures and low depth in volcanic arc granitic
area. Monzogranites are S-type, peraluminous and calc-alkaline, which are plotted
in collision zone. These rocks are enriched in LILE and LREE and also depleted in
HFSE, which represent negative anomaly of Ba, Ti, Nb, Sr with Mg number about 11-
20. On the basis of this result, it can be concluded that the granitoids were generated
from melting of crustal rocks (melt derived from pelitic rocks with high plagioclase
content). Granodiorite are I-type, calc-alkaline and peraluminous. They have ¥Sr/*Sr
(1) and eNd(i) values 0f 0.71713, -10.55, Mg number between 31-33, negative anomaly
of Sr and Nb, and also positive anomaly of La and Th, which represent that these rocks
were generated from partial melting of lower to middle crust. These granodiorites
were formed because of thickening and shorting due to continental- continental
collision (collision of Iranian-Arabian plates). With respect to geographical location of
Moghanlu body and the age of this units, it seems that these granitoide rocks formed on
active continental margin during convergence of Central Iran and Alborz-Azarbayjan
plates to Arabian platform during Precambrian.

Keywords: Moghanlu, Tonalite, Lower crust, Partial melting, Sr-Nd Isotope.
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Abstract

Petrology and tectonomagmatic setting of the Eocene volcanic rocks exposed in the
Ahovan area, east of Semnan are presented and discussed. The studied rocks include
basic-intermediate and acidic volcanic lavas and dikes, accompanied by intercalations
of nummulite-bearing limestone, shallow water deposits, hyaloclastite and hyaloclastic
breccia. The basic-intermediate lavas are exposed at the base and the rhyolitic and
andesitic lavas are exposed at the top of the volcanic series, all of which may be
attributed to a bimodal volcanism. It seems that Eocene volcanic activity occurred in
shallow water to subaerial environments. Based on petrographical investigations, the
volcanic lavas show basaltic, basaltic andesitic, andesitic, dacitic, rhyolitic and acidic
tuffs compositions. The lavas have phyric to aphyric textures. The phyric lavas include
plagioclase, augite and hornblend phenocrysts. They show microlitic, microcrystalline
and intergranular groundmass in dikes. Disrupted zoning and sieve texture in plagioclase
phenocrysts and heterogeneous groundmass might be interpreted by magma mixing.
Study of the geochemical analyses, indicates high-k calc-alkaline to shoshonitic
magmatic trends in the Ahovan area. Trace and REE spider diagrams, normalized
with standard values, display enrichment of LILE and clear depletion of Nb and Ti.
In tectonomagmatic diagrams, these samples plot in the arc field which tends toward
an initial extensional back arc envirenment. It appears that partial melting of adjusted
mantle wedge above a subducted slab provided the parental magma which was enriched
by fluids-melt released from partial melting of the subducted slab.

Keywords: Andesite, Ahovan, Dacite, Rhyolite, Calc-alkaline.
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Abstract

The objective of this study is to investigate the effect of seasonal changes on erosion
and sediment yield in land-use types in Taleghani catchment, using the fingerprinting
technique. In view of this, 39 soil samples including 17, 12, and 10 samples were
collected from different sources: agriculture, rangeland, and forest, respectively.
7 samples also were collected from suspended sediments in two different seasons
(3 samples in autumn and 4 samples in spring) from 2012 until 2013. After preparing
the samples, 11 tracers including C, N, P, Na, K, Cu, Zn, Mg, Mn, Fe and Ca were
measured as the primary tracers in sediment sources and sediment samples. Based on
Kruskal-Wallis test and discriminant function analysis, four tracers including Mg, C,
Zn and Ca were selected as the optimum set of tracers that can discriminate 3 sediment
sources. Then sediment source samples were compared with suspended sediment
samples. The results showed that the contribution of sediment sources is 67.9%, 32.1%,
and 0 percent for agriculture, rangeland and forest, respectively in autumn season
and the contribution of sediment sources is 44.3%, 44.3% and 11.4% for agriculture,
rangeland, and forest, respectively in spring season. These results indicate the role of
human activity on the erosion rate and land-use types as a very important factor in
accelerating the erosion and sedimentation process in Iranian basins.

Keywords: Taleghani, Seasonal erosion, Sediment fingerprinting, Land use, Sediment
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Abstract

In order to carry out biostratigraphic studies on Sarvak and Ilam formations, two
subsurface sections in wells 1 and 14 of Abteymoor oil field were selected in the south
of Dezful embayment. Sarvak Formation in well #1 has 812.98 (m) thickness and in
Well No. 14 only 234 (m) of this formation was drilled, in terms of lithology the Sarvak
Formation consists mainly of limestone with dolomitic and clay interbeds.

Its lower boundary in Well #1 with Kazhdumi Formation is conformable but in Well
#14 it is unclear. The upper boundary is disconformable with I[lam Formation in both
wells. [lam Formation in two wells of 1 and 14, has thickness of 151.72 and 136 (m)
respectively and in terms of lithology, it consists of limestone and shaley, marly and
dolomitic limestone interbeds. The upper boundary of Ilam Formation with Gurpi
Formation is conformable with sharp changes in lithology. In biostratigraphy studies 71
species were detected which belong to 57 genera of foraminifera, a biozones (biozone
1) in [lam Formation and three biozones (biozones 2, 3 and 4) were identified in Sarvak
Formation. They include:

1. Rotorbinella-Pararotalia Assemblage Zone

2. Nezzazatinella picardi-Dicyclina schlumbergeri Assemblage Zone

3. Rotorbinella mesogeensis Total Range Zone

4. Nezzazata-alveolinid Assemblage Zone

Based on identified biozones, age of Sarvak Formation is considered as Cenomanian-

Turonian and the age of [lam Formation is Designated as Santonian- Campanian?

Keywords: Biostratigraphy, Ilam Formation, Sarvak Formation, Abteymoor Oil Field.
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Abstract

The sequence stratigraphic studies can be of great help in understanding and
analysis of sedimentary basins. For this purpose, Oligo-Miocene sediments (Razak and
Asmari formations) at the Tang-e-Abdi section (southern flank of Ahmadi anticline)
located in Fars province was selected and investigated. The Asmari Formation overlies
paraconformably on the Jahrum Formation, and it is overlain by the Razak Formation.
The lithologic column of this section includes a succession of the Jahrum (10m),
Asmari (35m) and Razak (172.5m) formations, and consists mainly of limestone,
argillaceous limestone, marl, sandstone, conglomerate, shale and dolomitic deposits.
Totally, 84 samples were investigated, and their age is suggested as Late Eocene for the
Jahrum Formation to Rupelian for the Asmari sediments, and Rupelian to Aquitanian
for the Razak Formation based on the benthic foraminiferal stratigraphic distribution.
The microfacies studies were led to recognition of four facies belts including tidal flat,
lagoon, sand shoals and open marine. According to field and laboratory studies, four
sequences and sequence boundaries were recognized. Two sequence boundaries are of
type one and the other two are of type II sequence boundaries.

Keywords: Sequence stratigraphy, Asmari and Razak formations, Oligo-Miocene,

Southeast Shiraz, Fars.
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Abstract

Riverbank filtration can be used as an effective and low-cost method for water
treatment of rivers for drinking purposes. In alluvial land consisting of loose sediments
(e.g., sand or gravel) with a water table near land surface, one of the most economical
methods for extracting water in large volumes is the use of wells with large diameter
such as Felmann Well. In this study, we investigated the effect of Felmann Wells and
riverbank filtration process on improving the water quality parameters of surface
water. For this, Doogh River and a Felmann Well were sampled simultaneously within
a 5-month period. SPSS software and T-tset were used to determine the significant
difference between data obtained from chemical analysis. Comparison of water quality
parameters of Doogh River and Felmann Well showed that riverbank filtration can
play an important role in reducing the physical and biological parameters of water
in Felmann Well drilled near the river. For drinking water purpose, the water quality
of both Doogh River and Felmann Well was investigated using WQI (Water Quality
Index). Hence, the WQI for Doogh River water varied from 50 to 57, which indicated
the average quality of the water of the Doogh River. While, WQI value varied from 64
and 75 for the Felmann well representing a good water quality in the well. Results of
this study showed that the Felmann wells which were drilled near the riverbank can
play an important role in improving the water quality parameters of surface water for
drinking purposes.

Keywords: River, Felmann well, Water quality parameters, WQI Index.
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