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The present annual report describes briefly the main aaivites umktaken in 

the tiamewok of the project during the period 6om May 2003 until June 2004. 

TbeFialStatusReportisattachedin AppendixA 

The overall aim of the project is to develop and test the methodology of the 

combined application of several geophysical methods for groundwater explodon 

and msnagement in T ' tan, as well as extensive Wining of Turkmen 

geophysicists in using modern techniques of the data aquisitioq pmceshg and 

interpreWion 

Dwing the above-mentioned period, a large amount of geological, geophysid 

and hydrogeological data were prepared and analyzed. Based on this adysis, new 

seismic lines and dectnwagnetic were planed and I&. A nbtivdy 

large number of water exploration weIls located in this region provided a good basis 

for formulating the hydmgwiogical problem in the area A number of gedogial a d  

bydrogwlogical sections were buih eaws the wdls and locations of geophysical lines 

were estabhld. The second phaseofgsophysical d a t a ~ w a s m d u c t e d  

within the W y  area Seismic reflection surveys were paformed along two 

lines running in a g d  SW - NE dirrction (lines KA-003 and KA-OW. Fig. 1). The 

time domain dedmmagnetic (TDEM) survey induded 8 TDEM sound@ located 

along the seismic lines (sodings K1 through K8, Fig. I). 



Fknxsbg and interpretation of the acquired seismic and geodectric data wen 

performed jointly by the Israeti aad TtPkmen teams a! the GI1 and m T- 

using all the geological, hydrogeological and borehole infomation d a b k  in tbe 

study area. 

The mining activities for Turlnnen geophysicists took place both in the offices 

of the Ahsl Geophysical Expedition, of the S.C. Turkmengmlogy" aad duiing the 

fidd works in the K a q m c h y  area of the central Kopet-Dag region 



The specific research objectives of the project may be d e t k d  as fdlom: 

1. Studying the shallow subsurface in selected regioos using 

geophysical mahods in orda  to uaderstaod the geological 

structure and hydrogeological situation of the area 

2. Detecting and mapping water-saturated layers in various types of 

Shauow aquifers (the wadi beds, alluvial fans, fi;lchrred rodts, 

etc.). 

3. Subdividiog the aquifers into separate sub-aquifers. 

4. Estimating the quality of groundwater in the detected layus. 

Wrthin the 6amework of the project, the following geophysical tcctmiques wae 

applied: 

High resolution seimric reflction melhod for d d e d  ampping of 

the s u b s d m  s t r u m  at~ I ,  in particular, detecting d m;lpping 

gmudwater layers and esbirrmtiog their l a t d  extau. 

T i  dhmcrn elemmagnetic (TOW nteM for rarnte 

detambtion of the W s a l i n e  inteaface within the p u h m t e x  

lenses. 

Combined application of the seismic and d&tnwnegnetic mahods is apccted 

to result in a reliable detection and mapping of water-saturated hycrs and in 

estimatingtheamountandqualityofthegmudwaterinshaIlowaquifersinthe 

-Y area 

In the above-mentioned period of the project, the T u r k  partwrs provided 

the additional geological information required for plamting a m o d  phase of the 



geophydcalsurveysintheKazgaocbayareaBasedondgeological,hyQo~ 

and borehole data, a detailed h a l  map of the area was built (Fig 1). The aup 

includes locations of seismic lines and TDEM mmhgs, as well as basic infbnmion 

of all the relevant water wells drilled m the area. For each well, the deptb to the water 

table and water mineraiiEation (m gl) are shown. It should be noted that the map was 

b u i i t i n r e l a t i v e ~ ~ ~ ~ e g s i n c e t h e T ~ p a r t n e r s d i d n o t s l r p p ~ a n y d a t a m  

absolute coordimtes. On the basis of the data obtained, a number of hydrogeological 

crosssections wae built for the sites that were chose0 as suitable for geoplyhl 

surveys. Eg. 2 represents one of such cross-sections buih along line A-A' passing 

through six water wells (Elg 1). The section shows location and Ethdogical 

charactdcs of a q d k  and quidude uuits, lateral changes of thidaess and 

lithology of various layers within the units, and indicates water table end water 

minedhion in the boreholes. 

Adysk  of the section shows that it includes the following hydrogbological 

units: 

- The upper aqd& unit composed of upper quatenrary aUuvial deposks 

( ~ ) c o ~ o f s a n d s a n d c l a y ~ w i t h r a r e t f t i a k n s * r o f g r a v d s c m d  

pebbles. The total thickness of the unit varies h m  2 -3 m to 30 - 40 m 
- The main a q d k  unit composed of Iowa to rniddle quatanny aUuvial 

deposits (~QI-2) with the total thi* varying h m  70 - 80 m to 160 - 180 

m In the southan part of the section (Kopet-Dag ftddls), the rmit is 

~ ~ b y g r a n l s a n d p e b b I e s w i t h i o d u s i o m o f r r h t i v d y t h i n  

sands and loams, w h  m the central and northon parts of the ssctioo, it 

i s d o m i ~ ~ ~ e d b y s e n d y l o a m w i t h i n c l u s i ~ o f g d ~ d a y ~ .  

- The aquidude unit of poorty pameable Neogcne sediments (N2) Consisting 

of compacted sands and clays with the total tkkness of up to 280 m 

O n t h e ~ o f t h e g e o l o ~ d a n d ~ I o g i d d a t a p r e p a n d b y t h e T ~  

specialists,&wellasoftheresultsoftbeseismicourvycarriedoldattbrpmri~ 

stage of the project, the foUowing dabomtive ahities took place: 

analydag the data; 



~lanningnewgeo~hysical surwys; 

locating the geophysical surwys in the Kaipdmy arts; 

training the Turkmen specialists m pafbfming TDEM meesurrments; 

conducting the second stage of seismic and decimmagnetic field surveys in the 

Kazganchay area of Turkmenistan 

Processing and w o n  of the acquired seismic and geoelectric data at 

the GII and in Turlcmeqeology. 

The geophysical field surveys mcluded seismic and electromagnetic 

measurements carried out in the Kazganchay area 

The seismic reflection meawmmm were performed along two iina nmning 

in a general SW - NE direction (lines KA-003 and KA-004, Fig 1). The of 

lines KA-003 and KA-004 were about 4500 m and 10000 m, respectiv&. The lines 

pass through five water wds, 460-K, 3 18-P, 4614, 316-P and 317-P. The sdsrmic 

field works were conducted by the Aha1 Geophysical Expe&ion using the same 

e q u i p m e n t a n d p ~ e r s a s a t t h e p r e v i o u s s t a g e . T h e s e i s m i c d a t a ~ t o &  

about two weeks. After completing the aoguisition. the data wae copied to a atridge 

andtransferredtotheGU forpnxxssing. Atthesametime,thedatawenpnwxJsedat 

the proo&ng center of Turkwogeology. 

AttheGUprocessingcmta,thedatawaeprocclsedusiagthcFOCUS 

processing package by Paradigm Geophysical. The main processing steps d 

parameterscanbefoundmthesideheadasofthetines(F~gs. 3and 5).  

T h e ~ t i m e ~ o n s a t o a g t h e t w o l i a e s a r e r e p r e J e d e d m f i g s . 4 d  

6. The horizontal axa on the sections repre-sent station numbers (rccciva posihus), 

whereas the vertical axes rrpresmt tweway time of wave propagation Cm seconds). 

Both sections show f&r to good quatity data making them a good basis for 

hydrogeological interpmation. A rwgh estimate of the depths to the rekted erents 

appearing on the sections can be made on the basis of the stacking wlodties obtained 

during the prowsing of the data 



Following is a brief description of the sections: 

Line AM-003 

Thislineco~esthepreviouslyshotlines,KA-OIandKA-02,tothenorth- 

east direction (Fig. 1). Seismic time section along the line is repraented in Fig 3; the 

details of data acquisition, as well as processing steps and parametas, are spedied m 

the side beader in fig. 4. On the section, a sequence of reflected evads can be 

identified and traced within the time interval of 50 - 500 ms (depths of 30 - 500 m). 
At several locations, the continuity of the reflections is interrupted, probably by a 

system of f8uhs. 

Line AM-001 

This line was located in approximately the same direction as ttoes KA-001 

KA-003, at the distance of about 6 Ian to the west of them FI~. 1). Fig 5 displays 

seismic time. section along the line, whereas Fig. 6 presents its side k d e z  containiq 

information on acqrrisition and processing panmetas. The sation displays a 

sequence of almost borirontal reflections within appmlcimately the same range of 

times as the previous line. The retlections appear mostly undisbutKd 

At the next stage of the project, hydrogeological inteqmtation of the seismic 

sections will be perfbrmed jointly by the Isradi and Turlancn teaam using all the 

geological, hydrogeological and borehole information available m the area 

TDEM sorvev 

The time domain electromagaetic (TDEM) mearannnaa~ induded 8 

mmcihgs located along the seismic lines (soudugs K1 through K8. Fig. 2). Tbe 

western TDEM profile im%ding points K1, K2, K7 and K3 ran m the vicinity of wata 

wells 4614, 3 16-P, 21 and 3 17-P. The eastan TDEM profile ioduding points K8. 

K4, T5 and K6 was located in the vicinity of wata web 437-K, 460-K, 22 and 3 18-P. 

The main objective of the TDEM survey was to test the abitity of the method 

to characterize groundwater salinity under specific hydrogeological conditions of the 



area The Geophysical Institute of Isael (GU) acquired a great experbx  m 

performing similar surveys m I d  and abroad (Cypnq Eritma, Jordan). As a result. 
the present survey in TurlmKnistan ran fairty smoothly despite hard smhce mdbons 

. . 

at several sites (Picture 1). 

The collected dataareof superior qwlityand prehimy ~ ~ w s u s t o  

assume that the next stage of the project, inchiding data proaJsing and interpretatioq 

will be as much successfd as the acquisition stage was. 

The equipment for the TDEM survey was brought 6om Is&. AM TDEM 

measuraneots were carried out using the socalled ceotral loop array, which is 

sche.micauyshowninPicture2 



Picture 2 Schematic layout of  the ceotral loop TDEM array 

The hmmitter loop size m all eight sodings was 100 by 100 m that should 

provide the iequired exploration depth W e e n  150 to 200 m. The Gmnics PROTEM- 

67 TDEM instnunmt including high power TEM67 tmmhs, PROTEM digital 

receiverand 1 0 0 m Z & a c o i ) w e r e u s e d f o r t h e ~ .  l'bepowrwas 

supplied by car batteries provided by the Aha1 Geophysical Expedition. 



Picture 3 Protem Digital Receiver (left), TEM67 high power bansminer 

(center) and one of the 12V car batteries used in the TDEM surwy. 

Picture 4 The Geonics 100m2 receiver coil (in 6ont) cormeded to Protan 

Digital Receiver (back). 



In the 6amework of  the TDEM survey, the GH s p e d i s t s  a d u c t e d  tnioing 

of geophysicists from the Ahal Geophysical Expedition and fium the State 

Corporation "Turkmengeologiya". 

AU the necessary logistical support, including surveyors, 6eJd worken, cars, 

cables, etc., was provided by the Ahal Geophysical Expedition 

The processing and prehinaty analysis of  tbe TDEM data wae carried out 

using the TEMIX-XL processing and int-on package by lnterpex Ltd.. Gddea 

Co, USA AU the processed data are shown in Picture 5 in the form of  late stage 

apparent resistivitiesversustimegraphs. 
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Duringtheperiodcovdbythereport,thelsrseliandTurloneopsrtnenwere 

involved in the following activities: 

Dr. Avanesov and Dr. Kuliev undertook a number of field trips with the aim of 

choosing an optimal site for geophysical survqrs of s e d  stage, and rlso 

formulated several hydrogeological problems dated to the 6resh Bmundwrta 
deposits of Kazganhy area 

M. Bereza and I. Baynunova prepared all the new available gedogical and 

hydrogeological i n f o d o n  h m  the boreholes drilled within the -y 

area 

M. Gendler performed pmxshg and interpretation of the geological and 

hydrogeological data, including preparation of geological aos-se- 

schemes o f  lithc-dgraphd correlation and well location map. 



On the basis of the results of intapre&&on of the gedogical and 

hydrogeological data, Dr. Shtivelman and Dr. Goldman, tog* witb M. 

Gendla; established location of new seismic liwJ and points of geoele&c 

measurements. 

In November 2003, Dr. M. Goldman, M Gendler and G. Shklyar visited 

T ' tan with the aim of carrying out a second stage of a d  geophysical 

works (TDEM survey) and of training Turloaen spedatists m mabods of 

TDEM data acquisition. Duriog the visit, a number of woiking metin@ todr 

place, at which joint efforts of Israeli and Turkmen specinlias for SO- 

hydrological problems of T d m e n h a  were dkcusd. 

The Aha1 Geophysical Expedition of the S.C. ''Tubeogeolosy" umducled 

the seismic field works. 

The squired seismic and geoelectric data were processed at tbe GI1 and 

Turkmengeology processing center. 

D. Description of Project Impact: 

Until now, groundwater exploration within the Kaqadmy area mas 

d c t e d  solely by driUing a large rmmber of arpmsive wdls. For this mason 

s e y a a l w e I l s m t h e n o ~ p e r t o f t h e a r e a M I i n t o a ~ o f h i &  3 

gmmdwater and proofed rmsllitable for drinlring and agricuilunl wata w. 
Despite this, an additional Qilling of hydrogeological wdls is pianned m the near 

future. Performing joint geophysical (seismic and geodectric) investigrtiom prior to 

QiILing wiIl enable us to estimate the structure and hyQogeologial rbaradaistic of 

t h e ~ d e p o s i t s a n d t h e w a t e r q u a l i t y o f t h e a q u i t i r i n t h e ~ a ~  

locatingthefirturedriIlingmthebasisoftheresuhsofthe~worlucPried 

outinthe~rkoftheprqiedwiIlnducethemunbaofhi ledPrrlb.ItM 

be noted &st it is the 6rs& time that such joint geophysical invesbigationo aimed at 

mapping fresh gmmdwater deposits, arc carried out m T ' 

E Shrngtbmhg of Dtvdophg Country Institutions: 

A purchase of three personal computers for Turkmen specialists is plarmed at 

the third stage of the project. 



Training of Turkmen specklists m methods of electromagnetic data 

aquisitioo, processing and inteqmtaiion was canied out in T ' m the 

offices of the Aha1 geophysical e o n ,  as wdl as duriog the field works. Addition 

training of Turkmen specialists was planned to be held in I d  but, -, 

their visit did not take place. 

F. Fmhve Work: 

At the next stage of the project, the foIlowing activities are planned: 

Interpretation of the seimic and electromagnetic data squid and 

processedatthefirstandsecondstageoftheprojedattbeGUaadm 

Thengeology. 

Vi of the Isaeli team @r. V. Shivelman, Dr. M Goldman and h4. 

Gendler) to Turkmenistan io order to carry out a workshop, to p&nm a 

joint interpretation and analysis of all the geological, geophysical and 

hydrogeological data for mapping the aq& and estimating its properties. 

Purchase of three pemooal computers and for Turkwn spedius 

Preparing the fGlal report smrmaridag the conducted inv&@iions. 

IIL SECIlON U 

A. Managerial l a m a :  

Since the last Management Report, no m a a g e d  changes d. 

A t t h e ~ d s e c o n d s ! a g e s o f t h e p r o j e c t , ~ v i s i t s o f T u r k m e a ~  

to Israel were plarmed. However, despite the persistent inatahom 
. . of the 1 4  side. 

these visits did not take place for various reasons. As the resulf a sum of 534.500 

planued for the visits, ranaioed urmsed. At presea~ it seems that tbae are few 

chances for the Turkmen partners to come to I d  in the fofcsecn firture. However, 

sincetheyareint~edtogoonwiththejointproj~tbysuggestedthattheIsraeli 

team come to Turlonenistan instead, m order to carry wt a worksbop. to paform a 

joint interpretation and analysis of all the data and to start prrpariag the final report. 



Taking into consideration the abovanentioned problem and the past 

experience on this matter, their suggestion seems to be the ooly podAity to 

successllly complete the project. This will invoke the following budges changes: 

1. An additional 10 days visit of Israeli team (Dr. S h t i v h  Dr. Goidmu and 

Mr. Geder)  to T ' .SincetheIsadiparbmsbavealresdyused 

their travel budget, an additional budget is needed, as fbllows: 

Tickets: 5800 * 3 -400 

Aflowaoces: SlSO 3 10 days S4.500 

V~as, taxes, etc. 5200 3 S600 

Total tmvd budget qm 

2. In order to carry out a workshop in T ' - ' 4 the foflowisg 

should be purchased: 

Data projector 

Laptop 

Software 

3. The above sums ( S l f  100.) can be deduced h m  the unused t d  budgd 

(S34,SOO ) of the Turkmen psiiicipamts of the project. 



C. S ~ C w c c m r :  

No special concws arose. 

D. Cdl.boration, Tnvd, Trrinmg and Publication: 

In Novemba 2003, a team of h l i  specialists visited Turkmenistan in orda 

to transfer the technology of performing elec&omq@c surveys, to provide hainkg 

of the Tdmen partnen and to plan and cany out the W d  geopb+d aweys. Tbe 

tea01 ineluded Dr. M. Goldman, M. Gendla and G. SMyar. Duriog the visit, the 

Israeli specialists held a series of mgtiogs with local s p e d h  regarding coo& 

in gmdwater  exploration in Turkmenistan. pedormed a trahiiog of Turkmen 

geophysicists and carried out the geophysical auveys. The training activities took 

place both in the offices of the Aha1 Geophysical Expedition of the S.C. 

Twhengeology" and the fidd works in the Kazganchay area of the antd 

Kopet-Dag region 

The participants h m  the Turhnen side induded Dr. 0. A!agddym (Stale 

Minister, Chairman of the State Corporation "Turlmwgeology"), Rof K Kukv 

( V I ~  of the S.C. "Tdmengeology") V. Fedin (Chief Geophysicist of the 

S.C. Tubemgeology"), Prof. A Avaaesov (Chief Hy- of the Water 

Corporation "Senapt-Sw"), I. Bairnmow (Head of the Aha1 Hydm@o@d 

w o n )  and Ch. Amigeldyev (Head of the Aha1 Geophysical Expiith). 
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