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AodcTpakT: Pajx nmprkasyje OCHOBHE KapaKTEpHCTUKE TEpeHa IEHTPAIHOT U jyxHor MpaHa y mmpem
npoctopy obsactu [upas, Ucxadan u KazepyH y ko0joj je ayrop uMao mpwimke na 60opaBu U 00aBu
TEepeHcKe eKckyp3mje TokoM 2013. M3mely m3aykeHuMX IUIAHMHCKHX BeHala Koje wsrpalyjy
KapcTH(pUKOBaHe KapOOHATHE FITH €BATIOPUTCKE CTEHCKE Mace Mpykajy c€ MIMPOKE JTOJIMHE MCTyH-CHE
MiahuM, YrIaBHOM MHOLEHCKHM BOJOHETIPOITYCHHM CEJUMEHTHMAa M KOje INpeIUCTIOHHpajy TJIaBHE
IpaBlLE KpeTama M3IaHCKMX BOJA M MOJOXa] JpeHaxxHuX 30Ha. OOmact o0wiyje pa3HOBPCHUM
TEONOMKAM M KapcTHUM TojaBama u ¢eHoMenmMma, Mel)y muMa mocebaH 3Hadaj MMajy COHe
nujarmpceke 1ome KoHapcmaxa, cllaHM KapcTHHM M3BOPU M je3epa, jakKu KapCTHU M3BOPU Kao INTO Cy
Hlexmap, Mapryn, Cacan, kapcTHa nosbe (amr-Apuan), nehuse (laxmyp).

KibyuHe peum: KapcT, COHM Aujanup, u3Bopy, Upan

Abstract: The article presents basic characteristics of karstic terrains of central and south Iran in
wider area of Shiraz, Ishafan and Kaseroun which author had an opportunity to visit and study during
excurssion in 2013. Between elongtaed mountains ranges built from carbonate and evaporitic rocks
there are wide valleys filled by younger, mostly Miocene low permeable sediments. The late defines
main groundwater pathways and drainage zones. Study area is rich in various and specific geological
and karstic features and phenomena. Among them, of particular importance are salty diapir dome of
Konarsiagh, salty springs and lakes, large karstic springs Shehpeer, Margoon, Sasan, karstic poljes
(e.g. Dasthe-Arjan), caves (e.g. Shahpour).
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YBOJI

KapctHu Tepenu 3axsatajy oko 11 % moBpumne Hpana. Hajpehe pacnpoctpameme
uMajy y jy’KHOM H LIeHTpanHoM Jeny Mpana rae je ydemhe kapOOHAaTHHX M €BallOPUTCKUX
creHa oko 23%. To cy mnperexHO apuAHM, MOIYMYCTUEHCKM TEPEHU, Ca PETKUM
MOBPIIMHCKIM TOKOBHMMA, PETKOM BETeTallMjOM U JOMUHATHOM IMOJ3EMHOM IITUPKYyJIalHjoM
BOJIa KOj€ Ce IPEeHHpPajy MpeKo OPOjHUX jaKMX M3BOpA HA KOHTAKTY KApCTa U HEKapCTa.

I'EOJIOIKE U XUJAPOT'EOJIOIIKE OJAJIMKE TEPEHA

[tanmHCcKM MacuB 3arpoca Kao jy)KHU TMPOAYKETaK AJINCKOT OpOreHa Jyradak je
npeko 1500 km, 3amounme y IeHTpaaIHOM ey ceBepHOr Mpaka a 3aBpiiaBa y XOpMYCKOM

tecHany y Ilepcujckom 3anuBy. @opMupaH je KOJIM3UjOM JIB€ TEKTOHCKe Iiove, EBpoasujcke
u Apabujcke (ci. 1).

0

Ca. 1. PacnpocTpameme kapcta y Mpany npema RAEISI-ju (2008)
Fig. 1. Karst distribution in Iran after RAISI (2008)

Hajcrapuje dopmarnuje jyxaor MpaHa cy mpoTepo30jcke CTapOCTH, TO CY IMPETEKHO
MeTaMop(uTH, TBOXHEBUTH TeENMapH, MKPUJBIIM M eBanopuTtu Xopmy3 Qopmanuje. OBe
CTCHE Cy Ha BHIIE JIOKAIMTETa M3AMTHYTEC WJIM NMPOOHjEHE COHMM JHjanupuma. JemaH on
Hajeehux aujanupa je Konapcuax y Omusunu mmpoke ®upyzaban nonune. Konapcumax
mujanup (ZAREl & RAEISI, 2010) u Capak dopmarirja ca KOjoM je y KOHTaKTy IpeHupajy ce
npeko OpojHux u3Bopa. [Ipoceyna MuHepaau3aluja ,,KOHTAMHHUPAHUX  Boja je oxa 5500 mo
7000 pS/cm a yuneo xnmopunaHux joHa je 88%. YV ekcTpeMHUM CiIydajeBUMa MHHEpATU3aIln]ja
noctmxe u 300 ¢/l. Hacnmare conm Hacraie MCTaIOKaBarmbeM Y MPETXOMHUM MEPHOIMMA

UCTUIIalba YECTO CE€ €pOoJyjy W TOHOBO Mpefia3e y PacTBOpP TOKOM HapeIHUX TMepuoja
BEIIMKHUX BOjA (CI1. 2).



Cn. 2. Cnanu u3BOp y NOMHOXK]Yy aujarpcke 0ope KoHapcuaxa
Fig. 2. Salt spring in the foothill of the salt diapir of Konarsiagh

Hajpehe neGspuHe W pacmpocTpameme HUMajy kapOoHaTtHe (opmanuje KpemaHe u
OJINTO-MHUOIIEHCKe cTapocTu. To cy dopmaruje CapBak o1 TOPHOKPEAHUX KpeUymaka, U
Asmapu Qopmaiuja (GopMHUpaHa TOKOM OJIMTOLICHA U JOHET MUOLeHa. J(eOJbuHa mpBe MOXXe
noctuhu 1o 800 M, mok je nebbuHA A3Mapu Kpedmaka Mama, O]l CBEera HEKOJIMKO M. 10
MakcumasiHo 500 m. OBe aBe maBHe KapOoHaTHe (opmanuje y kojuma cy dopmupaHe
Oorare kapcTHe H3maHu cy Melhy coOoM ojesbeHe HEeMpPONONYCHUM ITIMHIIMMA U JIATIOPIHMa
[Mabnex — I'ypmu opmanmje koja je GpopMuUpaHa TOKOM HAJBUIIMX OJieJbaKa TOPHE Kpeae U
najeoreHa.

VY TeKTOHCKMM JAenpechjaMa A3MapH Kpedmalld Cy IMPEKPHUBEHH C1a0d0 MPOITyCHUM
WJIH TIOTITYHO HEMPOITYCHUM CeJMMEHTHMA, JIAMOpIuMa U eBanoputuMa [amcapan uiu Pasak
dopmManiija, KOju HaBHIE INpelaze y Jamopue u uHUIEe Muman Qopmanuje ropme
MHOIIEHCKE cTapocTh. JleG/bHa MHOLIEHCKOT KOMITJIEKca cTeHa Moxe rpehu u 800 m.

KBaprapHe anyBujanne, TepacHe H JelyBHjaliHe Haciare baxrujapu gopmarmuje mory
jokanHo goctuhu u mpeko 200m ne6GspuHe Mo 0001y 3arpoCKOr IUJIAHWHCKOT BEHIA Y
TEKTOHCKH TPEAMCIOHMpPAaHUM OaceHUMa. ApPUIHM KIMMAaT jyKHOr MpaHa M WHTCH3MBHA
eBarmopalyja JONpHHeNn cy (GopMupamy CIaHHX je3epa y 3aTBOPEHUM IOTOJIMHaMa. JemHa
ol Hajehux je Ha moapydjy [llupasza y kojy BoJie IEPUOANYHO TOTUYY I U3 HUX HUTJE HE
uctuuy, Beh ucnapanajy y armocdepy (ci. 3) ocraBspajyhu mo o060y 6aceHa nedene Hacnare
COJIH.

CapBak ¥ A3Mapu Kpeumalu Cy jako HCIyLalId, 4eCTO BeoMa JIePOpPMHUCAHH H
yOpaHH IITO je JONPUHENI0 W HHUXOBO] MHTEH3WBHO] KapcTudukauuju. Ha moapydjy
Konapcuax nujanupa perucrpoBano je mpeko 2500 BpTtada. Y mojeIMHUM 30HaMa TyCTHHA
Bpraua goctike 70/km? (ZAREI & RAEISI, 2010). Ha nmmpem mpocTopy HMa ¥ CyBUX J0JIMHA,
yBaia. JeagHo on Behmx THNWYHUX KapCTHHX 1oJba jyxHor Upana je Jawm-Apuan. Hanazu
ce oko 50 km jyxno ox Illupasa, a nopumna my je oko 8 km?. Tlo any nosba Gopmupanu cy
OpojHU anyBUjAIHU NOHOPU. M3BpIIEHM OMUTH Tpacupama yka3yjy Ha Op3uHY H3JaHCKOT
Toka o1 oko 80 m/h.



Cn. 3. Cenqumentu cnasor jesepa y Omnuan Lupasza
Fig. 3. Salty lake deposits near city of Shiraz

Jenan on HajBehux mom3eMHUX KapcTHUX oOnuka je nehuna Llaxnyp gopmupana y
Asmapu kpeumanuma. OBa mehwmHa BHCOKO HM3HAJ JaHANIBET €pO3MOHOr Oaszuca M JHA
[laxmyp peke mpenMer je onpeyHuX TeopHuja Be3aHUX 3a HEHY TeHe3y, TO jecT JHIIEMY Ja JIn
je Hacrana kao Bpeycka min moHopcka (MILANOVIC & AGILI, 1993; RAEISI & KOWSAR,
1997).

JlBe rnaBHe kapctHe wm3nmanu CapBak W A3MapH, y CEHIBUYY HEIPOILYCHUX
dopmanja, MehycoOOHO KOMYHHIIUPAjy caMO y TEpeHHMa TAC je epo3Wja YKOJOHMIIA
HETIPOIYCHE CTEHE HJIM y pacelHUM 30Hama. [lo 0001y kapcTHHX MacuBa jaBJbajy ce OpojHa
kapcTHa Bpena. Heka ox mux apeHupajy kpeumake CapBak (opmaruje, 0K je Apyra rpyna
Bpena Be3aHa 3a A3mapu kpeumake. ASHIARI & RAEISI (2006) cy Ha 0a3u aHanmm3a 72
aHTUKINHaANHE QopMme KIacu(UKOBaIM CBE HM3BOpPE Yy JABE BelMKe Ipyne Harnamasajyhu
JOMHHATaH 3Ha4yaj TeOJIONIKUX M TEKTOHCKMX (paKTopa 3a HUPKYIAUjy U3TaHCKUX BOJA.

Amawxkaodex (,, Ocrvenu uzeopu ) je rpyna on 14 KapcTHHX Bpelia KOjU APEHUPA]Y
kpeuwbake [lopreno antuxnunane. Cpeama nzganmoct Hajeher mehy muma (I'omm) je 1400
s m 3natHO je yBehana HakoH W3rpajame OpaHe M aKyMmynaldje Ha y3BOJHOM JIEIy TepeHa
IITO yKa3zyje Ha 3HayajHe TyOMTKE BOJE M3 aKyMylamuoHOr mpoctopa. OBO je3epo jaaHac
cHabneBa BojgoM rpaa Pupyszaban, n0k cy ATtamkaaex Bpena obOe3zdehuBana cHalneBame
BOJIOM OOMMKE-er yTBphewa u xpama Appammpa [IpBor momurayror jour y Bpeme Cacan
nuHacthje 224 H.e.

Lllexnup epeno jaBiba ce Ha KOHTakTy CapBak Kpeumhaka U HEMPOIyCHUX CeJMMEHATa
[Ma6baex Qopmanuje. dpenupa ciauB of oko 80 KM? M MMa Cpelrby M3JAMHOCT o 3 M/s
(RAEISI, 2010).

Booonaou Mapeyn cy jeman oj HajUMIpPECHBHUJUX KapCTHUX (CHOMEHA Y KapCTy
jyxuaor Hpana (cim. 4). To cy u3BOpH KOju IpeHHpPajy A3Mapu Kpeumake ca MPOCCYHOM
u3nanmorhy ox oko 500 ls. Bucuna Bomomama je 58M, a Bojge 10 30HE HCTHUIAEmA
OUPKYIUIIY AyX IIMPOKEe CYOXOPHU30HTAIHE 30HE IO MPYXKamy Cioja.



Cn. 4. Bonomnan u3Bopa Maprys
Fig. 4. Waterfall of Margoon Spring

Hzeopu Cacan 'y OIU3UHH TIOMEHYTE
Hlaxnyp nehune m nonuHe, UMajy ¥ UCTOPH]CKU
3Ha4aj. llpemoapenuiv Ccy TO3WLH]y Tpama H
W3Y3€THO 3HAYajHOT AapXEOJOMIKOT JIOKAJIUTETa
bumanypa u3 mocT-cacaHUICKOT IepHoja y
4HjeM Cy Kpeupamy 3HauajHy yJIOTY UMalld TPYKA
apXUTEKTH y cIykOu Ajekcanjpa MakeaoHCKOr,
KOjU je TIOKOPHO OBE TEpCUjCKe TepuTopuje. Y
OBOj 30HU je W YyBEHH pejbed y KaMeHy KOjH
obenexxaBa MoOedy MNEpPCUJCKMX paTHUKA Haj
PUMCKUM  JleTHjaMa  Koje  je  MPEeABOJIUO
Banepwujan, xao u xpam Anaxute. CacaH Bperno,
Ymja je TpocedHa u3nammoct 6.3 M/s cHabueBa
rpax bymep Ha o6amu Ilepcujckor 3amuBa
(RAEISI & STEVANOVIC, 2010).

KOPUII'REILE BOJHUX PECYPCA

OHo mro je cnenu@uuHO 3a 0Baj neo MpaHa je 1a ¥ TOpes BEIUKOT OOTraTcTBa y
W3aHCKUM BOJIaMa aKyMyJIMpaHHMX y KapCcTHUM u3maHuma CapBak u Asmapu, Kopuiheme
MOBPIIMHCKUX BOJa W3 OpPOJHUX aKyMmysallMja MMa JOMMHATHY YJOTY Yy BOJOCHa0/EBamy
cTaHOBHHMIITBA. Pa3no3u cy mpe cBera y eKCIaH3WjU BeIMKHUX TpajoBa momyt Ilupasza u
Hcxapana n nemorpadekuM mpomeHama, Tj. yBehamy Opoja cTaHOBHMKA Koje Cy pe3epBe
BOJ/Ia KapCTHE M3JIaHU TEUIKO Morve jia npate. Kao kapakrepucTuuaH MOXe ce y3eTH IpUuMep
[Ilupa3a (STEVANOVIC, In press) koju ce y mpBO BpeMme CHaOJeBao BOJOM ca HM3BOpa IO
0001y KapcTHOr MacuBa u3rpaheHor oi Asmapu Kpeumaka, 3aTUM ca OyHapa OyIIeHHX y
ONMM3MHU WM3BOpA, TOTOM ca JyOOKHMX OyHapa KOjU Cy ,JIOBYKIM™ W BOJAE MOBJIATHUX
alyBHjaJTHMX Hacjara M ca mbHUMa M 3aralele HHUTpaTUMa W JAPYIUM HEHOXEJbHUM
KOMITOHEHTaMa U3 OTHaJHUX BOJA.

C npyre crpaHe, aKyMmyjJalMje C€ AaKTUBHO KOPUCTE 3a HaBOAABAE
MOJGOIPUBPEHOT  3€MJBMINTA M INPOM3BOMAKBY  CIEKTPHUYHE  €Hepruje, u Ta
MYJITU(QYHKIIMOHATHOCT YMHU Jla OBU O0jeKTH 100Mjajy HPUOPUTET Yy BOJOI PUBPEICHUM
1aHoBUMa. MehytuMm, u Boje 3apoOJbeHe y akyMynalyjamMa HeKajJa HUCY JOBOJbHE 3a CBE
norpedbe. 300T BeNMKE MOTPOIIKHE, MPOOJIEMAaTHUUYHE BOJOAPKUBOCTA Tj. TyOMTaka Ha
nponypuBame (MILANOVIC, 2004), 1 nmojauaHe eBanopanuje, HU3BOAHU TOKOBH UCIOJ] OpaHa
YecTO Cy HEIOBOJbHM M 3a TapaHTOBaHE MUHHMMaiHe mporoke. Tako kpo3 HMcxadan y
nepuoarMa MasioBoha BOZEe HUPKYNIUIIY caMO Kpo3 allyBHjaJHE HAcClare ca CyBUM KOPHUTOM
peKe Ha MOBPLIMHHU TepeHa (CIL.5).



Ca. 5. TlornyHo cyBo KopuTo peke ucmon Mocta w3 17 Beka ca 33 apkane y nenrpy Vcxadana u
OyHapa Ha JecHOj 00aJii KOju IPIK BOAY U3 alyBHjOHA

Fig. 5. Dry riverbed below bridge with 33 arcades from 17 Ct. in the centre of Ishafan City, and
drilled well pumping alluvial groundwater on the right river bank

Y oBom neny Upana Hamase ce m OpojHH TparoBu JOOpUX TEXHUYKHX peIicHkha W3
noba mepcujckor mapcrsa. Mehy mumMa je OyHap ca 4eTBPTacTUM 3UA0BUMa qyorHe oko 30m
n3nyosbeH y Kpeumanuma CapBaka KOJU j€ CIY)KHO 3a BOAOCHAOAeBame INIaBHOT Ipaja
napcrBa Ilepcenomuca. Y jyxHOM M IeHTpaHOM HpaHy mocToje Xuibane kaHata (Wiid
Kapesa, TyHeJla ca BEPTUKATHHM OKHHUMa) MCKONAaHUX y TIOJJHOXK]Y TUTAHMHCKUX BeHaIa J1a Ou
ce BbHUMa JIONUIo J0 U3JaHCKUuX Boaa. OBU 00jeKTH NMPUIAIajy CBETCKO] KyITYpHO) OallriHu
¥ MHOTH O] FbUX Cy 3alTHheHN TTOCEOHUM MPOITHCHMA.

3axeannuya

Osa nonynapnu npukaz Hacmao je y dicemu 04 ce Wupoj CmpyuHoj jagHocmu npubaudice
ungopmayuje o uzyzemuum u cneyuguunum ocobunama xapcma Hpana. Pezynmam je
capaowe Yuueepsumema y Lllupa3zy u [Jenmpa 3a xudpozeonozujy kapcma /lenapmmana 3a
xuopoeeonocujy PI'®. Aymop je y ckiony cmyoujckoe 60paska u 00piHcaHux npeoasarba
oxmobpa 2013. umao npunuxy oa y npammu ceojux xoneea /p Eszama Paucuja, [[p Mexou
3apeuja, Ip 3apexama Moxamaouja u mnahux xoneea dokmopanama Haoepuja u 3ape oouhe
Kapcmue mepene yeHmpannoe u jyxcuoz Upauwa u ynosua ce ca HajsHadvajHujum nojagama u
Qenomenuma, Kao u pe3yimamumda UCMPaNCU8ara Koje cy ocmeapuie Upamcke Kojeze.
Aymop oyeyje eenuxy 3axeannocm [lp Ezam Paucujy u mwezcoeum xonezama 3a 60hcmeo y
3ajeOHUYKO] MEPEeHCKO] eKCKYp3Uju, 3a ycmynmseHne nooamie U Clajoose npuKazane Ha cecuju
CI/l, anu usnao ceeza 3a 0CMeEaApeHo 8eIUKO NPUjamesLCmeo.

POPULAR HYDROGEOLOGY: CARBONATE AND EVAPORITIC KARST OF
CENTRAL AND SOUTHERN IRAN

The Karstic terrains outcrop on around 11% of the territory of the Islamic Republic of
Iran. The largest extension is in southern and central parts where carbonates and evaporites



cover some 23% of the land surface. These are dominantly arid, semi-desert terrains with
limited hydrographic network and sparsely distributed vegetation. The groundwater
circulation is prevailing, and many large springs are located at the contacts of karstic and
non-karstic rocks.

The Zagros Mountains as an extension of Alpine Orogenic belt make up Iran's and
Irag's largest mountain range. They have a total length of 1500 km from north east of Irag to
Straits of Hormuz in Persian Gulf (Fig. 1). The Zagros Mountains were formed by collision
of two tectonic plates, the Eurasian and Arabian.

The oldest formations in southern Iran are of Proterozoic age: Metamorphic rocks,
ferrous sandstones, schists and evaporitic rocks of Hormuz Fm. In this zone there are
numerous salt diapirs, the Konarsiagh near the Firozabad Plain being the major one (ZAREI &
RAEISI, 2010). Konarsiagh Fm. salty rocks contaminate the adjacent Sarvak limestones and
their groundwater. This result in high mineralization of sampled spring waters, electrical
conductivity is in range of 5500 - 7000 pS/cm, and dominance of chloride ions (88%).
Maximum measured mineralization of brine water can even reach 300 g/l. Deposited salts can
be removed during periods of next floods and they may again precipitate into river flows
(Fig.2).

The largest thickness and extension have carbonate rocks of Cretaceous and
Oligocene-Miocene ages. The former are limestones of Sarvak Fm. (up to 800m thick) while
younger limestones belong to Asmari Fm (maximum thickness 500m). ASHIARI & RAEISI
(2006) and RAEISI (2008) showed that most of the karstic aquifers in the Zagros Mts. are
sandwiched between two thick impermeable formations (Pabdeh — Gurpi Fms. of Upper
Cretaceous and Paleocene ages) such that the hydrogeological connections between karstic
formations are disconnected except in rare occasions that a major fault moves the two karstic
formations beside each other.

In tectonic depressions Asmari limestones are owverlaid by impervious marls and
evaporites (gypsum) of Gachsaran and/or Razak Fms. The top layers consist of marls and
clays of Upper Miocene Mishan Fm. In centre of depressions the Miocene rocks can be over
800 m thick. The Quaternary Bakhtiari deposits follow foothills of Zagros Mts. chain and
their thickness is also significant, it may reach 200m. Due to arid climate and intensive
evaporation many salty lakes are formed in closed depressions. One of such is near Shiraz
City. The temporary streams are flowing into lake, but no outflows, although all waters
disappear through evaporation process keeping thick salts deposits behind (Fig.3).

Sarvak and Asmari limestones are intensively fractured and folded which resulted in
their high karstification. In Konarsiagh diapir some 2500 sinkholes (dolines) were recorded,
in certain areas density is even 70 features’lkm? (ZAREI & RAEISI, 2010). In wider area there
are also dry valleys, uvalas. One of the largest Kkarstic poljes Dashte-Arjan is also located in
southern Iran, some 50 km from Shiraz. Its surface is around 8 xm?. The tracing test at one of
many alluvial ponors resulted in groundwater velocity of 80 nvh.

The Shahpour Cave, carved in Asmari limestones is one of the largest caves in the
area. It is located high above current erosional base and Shahpour River, and there are
opponent theories of its creation: either originated by ponor or by spring waters (MILANOVIC
& AGILI, 1993; RAEISI & KOWSAR, 1997).

ASHJARI & RAEISI (2006) presented a conceptual model for flow direction in Zagros
Mts. based on the 72 anticlines. The two major groups of springs exist: one draining Sarvak
Fm. and another is linked to Asmari Fm. limestones. The geological and tectonic settings are
the main controlling factors within these two groups.

Atashkadeh springs (“Fire place springs”) is the group consists of fourteen springs
which emerges from the southern flank of Podenow anticline. The mean annual discharge of



the major one (Ghomp Spring) is 1400 I/s. Nearby castle of Atashkadeh (in Persian) was built
in AD 224 by Ardashir | of the Sassanian Empire.

The discharge of these springs has significantly increased after construction of
upstream dam and reservoir which are built for supplying water to the city of Firozabad. This
indicates great water losses from the reservoir mainly resulted from high Karstification of
Asmari limestones.

Shehpeer Spring is located at the contact of Sarvak limestones and impervious
sediments of Pabdeh Fm. Its catchment is 80 km? and has an average discharge of 3 md/s
(RAEISI, 2010).

Margoon waterfall springs are one of the most beautiful karstic features and tourist
attractions (Fig. 4). Springs with an average discharge of around 500 l's emerge from a
bedding plane in Asmari limestones. The height of waterfall is 58 m.

Sasan spring emerges from the Asmari aquifer in vicinity of above mentioned
Shahpour Cave and probably represents current outlet of the same system. It is in a walking
distance of famous Sassanid rock reliefs (mark victory of Persians led by Shahpour over
Romans led by Valerian) and the historical Bishapur city and Anahita Temple whose
mhabitants utilized Sasan’s waters. The average annual discharge is 6.3 m3/s. Sasan Spring is
nowadays the main water source of Busher city, located at the coast of Persian Gulf (Raeisi &
Stevanovic, 2010).

Although rich in Sarvak and Asmari karstic groundwater, utilization of surface waters
captured in numerous artificial reservoirs have dominant role in local water supply. On one
side reasons are demographic: groundwater reserves could not followed expansions of large
cities such Shiraz and Ishafan. In addition to, waters from reservoirs have multi functions,
they are also used for irrigation and/or electrical energy production. The typical example is
Shiraz. Firstly, the natural springs along Asmari karstic rocks’ foothills had been utilized for
the supply of the city with potable water. Later on, several wells were drilled nearby those
springs, and they have been soon replaced by the drilled deep wells. Unfortunately, intensive
pumping of groundwater resulted with mixture of karstic and owverlain alluvial waters, which
resulted in an increase of nitrates and other pollutants percolate from untreated waste waters
(Stevanovic, 2015).

However, waters from reservoirs are not always sufficient to cover increased
demands. Great consumption, intense evaporation from lakes’ surface and finally water
losses in surrounded Karstified environment (Milanovic, 2004) may result with dry valleys
downstream of dams. As such, even guaranteed minimal flows can be absent as in case of
Ishafan City where during the dry season flows exist in permeable alluviums but not at the
surface, in the riverbeds (Fig.5).

This part of Iran has many important traces and artifacts of genuine water utilization.
For instance, preserved 30m deep shaft carved in hard Sarvak limestones is witnessing on
water supply of Persepolis, the ancient capital of Persian Empire. In wider area there are also
several thousand of ganats (kharezes, tunnels with wvertical wells above) excavated into
foothill zones in order to tap groundwater. These ganats are part of world cultural heritage
and many are protected by national regulations.
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