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Fig.1. Study area: a) Mapscheme of the area of work, b) Projected supply tunnels, Shidz area
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Table 2. Comparative graphs for well No. 4
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MtsB ePHe’j L &z @dsifiisdz] Riso Pliztfle g HY dz2 tORE On il inEgti§akod of SanobbdoHPP ¢
Feasibility study in Tajikistan sectsostelz tsIs 3 desw B tgw 01
RMMdz) Hso Odzdz" 2 t1©0O265dz OBl ftojHMISOoadzw jIs MsBts?2 dzj B sdz! Nt
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uydmdzi 9 MmMCoOyddz dz©® bjitwtedbtstedd tJMmfk BdZdef]QleDH)ﬁdgr]dfMlB@Zﬂi@gﬂ
bW eOdedMmMlsOdz (Rt ¢). 1 MmewrLd fp lmklsMmlsadjd ftsHl jLHd 7 fEklsj
9LOd3jdz BTN dzts toj Ssdzj dzHtso Odets Y tetso jJ HJ dzd G,;tqu’chqurJCq’” d f
Md2MdBdyd MEsets L sdzH ( to s otlagjv . H g R Istfj jtadgjusosfiiedd jddzdz' v S0 d H 5@ JISW
Br dzs o' itsczdzj dets 9 jtelsdC Odz! detsj 1 dzj SlstedyjmMeéts] LisdeH dtotse Odzd j
10 fesWddvan, o Ibtd ydmdj 3 dO0 Ijttedlststedd tuv d 7 deO Isj te ©c
sdzt yjor j fgztsak® o W ts tizfs dzg ¥ W , Bktetsor j OB tsls’ | GitsWdL dy

Lz Ctols baRSEBOS Gz, dztsj | dzj C Isted U JSfys tmjO dzmded to s o O dzd j

GEOPHYSICAL AND ENGINEERING -GEOLOGICAL RESEARCH AT THE CONSTRUCTION SITE OF
THE SANOBOD HYDROPOWER PLANT PROJECT (WESTERN PAMIR)

This article presents the results of geophysical and enginegeiggical studies for the Sanobod HPP carried
out by Kashf Limited Liability Company. All examples were collected from the results of the study, conducted under
the project Geological invegation of Sanobod HPP Feasibility study in Tajikistan contract dated November 3, 2016,
with Aga Khan Fund for Economic Development.

The study area is a small section of the Western Pamir. It is bounded from the south and west by the watershed
of the Yazglem Ridge, along which the state border with the Islamic Republic of Afghanistan runs. The project
provides for drilling of 15 boreholes, including 9 boreholes in the territory of the Republic of Tajikistan (RT), 6
boreholes in the territory of the IslaniRepublic of Afghanistan (IRA). Instead, due to absence of access roads to the
wells drilling locations in the territory of IRA, it was recommended to conduct geophysical exploration by the methods
of electretomography and seismic sounding. On the tawitaf RT, in addition to these two methods of geophysical
research, vertical electrical sounding was carried out. Geophysical surveys were carried out on 10 profiles, including 3
on the territory of RT and 7 on the territory of IRA.

Keywords: geomorphologyrelief, drilling work, geophysical research, electrical tomography, vertical electrical
soundingHPP Sanobod.
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Fig. 1. Chemical composition of groundwater in the CampaniatMaastrichtian deposits of
southwestg’rn Tajikistan
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Fig. 2. Hydrochemical map of the KyziTumshuk deposit along the V horizon of the top of the
Campanian-Maastrichtian stage
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Fig. 3. Consolldated hydroqeologlcal sectlon of the KyzyTumshuk deposit
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AQUIFERS OF LOW -LYING OIL AND GAS FIELDS IN TAJIKISTAN

The aquifers of lowying oil and gas fields in Tajikistan are divided irdeveral complexes in terms of their
composition and mineralizatiohe composition and mineralization of the waters of the first complex differ from the
waters of the second and third complexes: the waters of the first complex have a low mineraliz&ti@0 gfl and are
classified as infiltration waters. have a high mineralization e130 g/I, are rich in trace elements (iodine, bromine,
boron, ammonium). In the second and third complexes, water mineralization increases from 175 to 226 g/l; in the
se®nd complex, oil deposits are noted in the steam.

Keywords: deposit, mineralization, wells, aquifers, Paleogene, Mesozoic samples, depth, oil, gas.
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ON THE CAUSE AND EFFECT RELATIONSHIP THE GENESIS OF GRANITOIDS AND ORES

The article shows that with the unity of the components ofnmagmatic systems (OMS), the generation of
mineralization can occur as an accompanying or final process. Such a mechanism is complex and diverse and include:
number offactors, such as the magmatic type of mineralization, the spatial proximity of mineralization and granitoid
bodies, the presence of granitoids and mineralization in common geostructural elements, geological structures, th
isotopic identity of granitoidand mineralization, the wide presence of ore accessory minerals (pyrite) in granitoids ,
arsenopyrite, chalcopyrite, galena, fahlore, etc.), accompanying mineralization in aureoles and ores, as well as th
through development of indicator elements in ialk$ of magmatogenesisfrom granitoids, aplites to quartz veins to
ores. Using the procedure of correlation analysis, the statistical relationship of ore elements in granitoids anc
endogenous deposits associated in various forms with granitoids issckvEaé presented materials testify to the close,
genetic and conjugated relationship of granitoids with various mineralization, materialized in the form of RMS. RMS
show spatigemporal interconnection with other geological complexes, developing atncstagies of the geodynamic
evolution of GissaAlai as part of the Southern Tien Shan.

Keywords: Tajikistan, granitoids, mineralization, emagmatic system, relationship, correlation diagram, ore
generation mechanism, emanation, differentiation.
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Fig. 1. Lithofacies map of the Tajik depression and adjacent mountainous areas in the Early
Cenomanian
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Fig. 3. Lithofacies map of the Tajik depression and adjacent mountainous areas in the late
Santonian
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Fig. 1. Dependence of the degree of gold extraction during cyanidation of cinder on time
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Fig. 2. Dependence of the degree of gold extraction on the ratio of T:W of the pulp
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ESTABLISHMENT OF CHEMICAL -MINERALOGICAL COMPOSITION OF CARBON MONOXIDE OF
GOLD-CONTAINING RAW AND THE CONDITIONS OF THEIR DECOMPOSITION
The article deals with the issues of improving the technology for processing refractory gold ores and
concentrates. Tehfeedstock is proposed to be subjected to oxidative roasting before cyanidation. This is since refractory
ores contain gold in minerals such as pyrite, chalcopyrite, arsenopyrite, etc. In turn, these minerals are surrounded by
layer of coal, which sigficantly reduces the efficiency of gold cyanidation. It has been proven that under conditions of
oxidative combustion, coal burns when blown with oxygen, and minerals decompose into their constituent components.
Keywords: refractory gold ores, concentrategxidative roasting, pyrite, chalcopyrite, arsenopyrite, coal,
processing efficiency, mineral decomposition, thermal interpretation.
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Table 1. Rare elementomposition of amphiboles (g/t)

B f TiO, | Li Rb Cs F Ba Sr Cr Ni V Co Pb Sn
1 35 | 3.3 5 29 <2 | 0.16| 590 | 380 | 25 36 | 270 | 38 | 3.7 | 2.6
2 33 | 3.3 8 24 <l | 0.25| - 425 - 63 - - - -

X4 34 | 3.3 7 26 <1 | 0.20| 590 | 402 | 25 50 | 270 | 38 | 3.7 | 2.6
3 46 | 5.5 3 16 <2 | 012| 300| 380 | <10 | 35 | 210 | 62 | 25 | 29
4 30 | 45| 14 36 | 28 | 017 - 170 | 68 - - - - -
5 48 | 3.3 | 11 19 <1 | 0.15| - 340 - 40
6 45 6.0 1 8 <1 | 0.18 - 425 - 10 - - - -

X5 42 | 4.8 9 19 1 0.16 | 300 | 330 | 36 28 | 210 | 62 | 25 | 29
7 36 | 4.7 2 24 <1 | 019| - 340 - 63 - - - -
8 34 4.2 4 18 <1 | 0.22 - 420 - 71
9 35 | 55 2 10 <1 | 019| - 340 - 32

X3 35 | 4.8 6 16 1 0.20| - 367 - 55 - - - -

X4 38 4.5 7 19 1 0.18 | 445 | 358 33 44 240 50 3.1 2.8
10 38 | 5.2 2 6 - - 268 | 650 | 32 40 | 644 | 66 - -
11 - 6.0 - 20 - - 440 | 940 | 46 - - 69
12 47 | 4.0 5 17 | <1- | 0.24| - 595 - 71 - -

13 - - - - <1 - 470 | 540 | <10 | 59 | 270 | 72
14 37 4.3 5 14 1 0.24 - 425 - 55 - -

15 45 | 58 | 16 9 <1 | 017 | - 680 - 47 - -

Xs 43 4.7 9 13 - 0.20| 470 | 560 | <10 58 270 72
16 27 | 4.3 4 5 - - 453 | 850 | 1020| 295 | 724 | 55

1 tod d3j yOded j : L 52121214 i & jy ciEsidi ] © e S16 ¢ ¢ dzB B Q- O W |
A § dels tc Qpizef 3 O te iy CoOMsIMfif tan] H dad §  fals s iMfitptelgOriglzd gm0 das. )u; v d
10, 167 v 8¢ ddzMC d2 dlsOdadBEO2E®DIz 4 11 2] . dtoj Hdzd j
Hs sdzdzd Is j dz' dz' & H Odzdz G, RY, Bso ks jc & s di§ kO ok L iz o< 2
£jdzsteqaffigOtemMGwad, L 8dz 596 ,C Ml blzsdzd4ds PRt Oty st 2
i0, 23%, (CoGzcsB%B)s.?2 u e sy @izd0 .§5,3c0 ] c$F0,458 tc.
47T, NbL1 9V G [ JHSdj +dzj Bjdels' ©§tejHj dzjfd j Srisaigfdn jd

59



f zOBiVdadstas a3 Isted Ud MEd &3 BJ stsHPBBd ¢r1o OR, @IBCYOH )
HiSH jto)TEdafFif o o j Hj dats ® &OMM %.

JRurt duuLtL O

Likeghdzvwitses R.1. |1 Odsecjidyr o fibsejdjLrdmy d ttkzHtdshdshisd
[.: 10O, 1UPB.6.
2 1 iBraddidw € tsdzls d dzj dzls O dz/u datieasts dediz dzG O dzd if BGs /s Ofz. &), H2400B.7 .
3 fekese 1. u. 1 jltosiieesds. -76.4. ¢54[ ZIsC 59 .
4 [tcjtcots?2 dORtsHE] OBWNdBtsdZO o cEdkeBdddz » Cfpj desdzdlsOnr dL N j o
[d Hte. ] [/ | 6L9&.-Isp| Zdd6H. b u243.8.
bbujd@Bjdeso O 1. ). JdzzBddeder J o©Cdzt yjdedw o h jdzsyde = BOL Odz' ss(d
gBdzseo ! jo O, 1. fi solsdg@msfdpdiésen) OELO, 1984.
éexN@gNUPCUO UUDPOUO pi UOOI O .i @adi Ux PIU i1060pcUO OaEUUOO
Al URT A
Pid @i 60+ ubAUdu Oouadi Ayoiiyp, 66 ayyyyocpeud iTAGac
GAAPIT U @yeél 001l UAYyd1 6 GQuUuUpyRAyyeé&uoé @ipli yalugiop oA&igliyai Ed 1 [l Ogli Gl
gAOYy UiIByal.0yipGy oo upodnegddpuo ool U I gAIOTIIUEUNMOI 1 66pOAUGR
EGoyuiudi UdAldii ®OUidh 6 66 U@ bd;’lfib]—ﬁﬂﬁuﬂbi OwFuoyinypi uldgi odu
yo+yoi+de + i ogiddypoddn i WAOGSEYAO 6+ i i diiioC 61 6ﬂr“®ﬁ@1mle‘ﬁFaib*uA6;
dUagRAI T, DOBO0GUYRAUpWSH YoOoywd Lao6pABUUOGY iillipgAdiuwi-An Api 0 1yp.
Oi+661”m:ﬁﬁ'|iou”cﬁlypll—ﬂﬂwlue—'lﬁlnnuubuééu, a6uuo6yRAn, 6aui 6 ¢
"6yauo Qjupgoédsuln, @WOUITIOOPEN O6LDABT G1.OIAUATT

t[ijl‘-‘I[I[lUIzB gfuevol OfARI[TOOARBOMI VY F ML £Z ica ?

MisOls! | EMkOdso dzj dets, ybts citsrndB3dudimMsSdd ftdL dzOSd OBW
Mfdydwdez ftesyjmnmses &BjsONSEOSsZ@dd . o DR dzgP dzsdd) f oy ezl d
Ldzj i3 dzlstse © ORW dB SjgREyYdEr P R OOEFIEIr- TS OL Odzs, yYbsts ded dzj
W HO 4dz;d34dzlstsa. Clssls tewH 9Cdz¢ yojls C0¢ bikzetsf dzOoCdj MdHJ tof

nOodz SeWdde dr j o dzj BjdzlsT, Ctdpyj dzseOydd Slster R oerhj o hj dzt
sdzs yjo, dRIsO@®edmis’ , o Oukd dfp s dzdz o tins® fggsds, i) ¢ OA | delsticd@@lz’ dzts
1 dMMOKLEEOMSH | ey Oded j , C tstcdz dzj difR & dgts t5 B 3 Q ASy@atzfY B OL  IsT

RARE ELEMENT COMPOSITION OF AMPHIBOLE IN ALKALINE BASITES OF THE SOUTHERN TIEN -
SHAN

Thus, the geochemical features of amphiboles generally repeat the previously established specificity of
metasomatism processes in the upper mantle of the Southern Tien Shan. A comparison of the distribution of rare
elements in amphiboles and host alkalindicn@cks showed that they are not comparable in terms of the contents of a
number of elements. This series includes both refractory siderophile elements and some lithophile and chalcophile
elements, the concentration of which is higher in alkaline mafks than in amphiboles.
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hornblendites, alkaline mafic rocks, magma formations.
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Fig. 1. Stratigraphic scheme of the Jurassic deposits of Ustyurt
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THE AIVADJ PALEUPLIFT AND ITS ROLE IN THE FORMATION OF HYDROCARBON DEPO  SITS

The article deals with the issue of the existence of the Ayvadzh paleouplift in the south of the-Pdgkan
depression, which can contribute to the formation of hydrocarbon deposits in this area.

The identical geological structure of the left (Afghand right (Tajik) banks of the ArdDarya, where ancient
Quaternary deposits with erosion cover various horizons of the Paleogene and even Cretaceous, suggests that here the
Upper Paleozoic time was characterized by a general rise and intensificagotoafc processes. At the same time, the
central parts of the Afghahajik depression were under the influence of downward movements.

Such an analogy with neighboring structures on the territory of Northern Afghanistan, where many kilometers of
salt strad are absent, creates the possibility of the existence of the Aivadzh paleouplift with a Paleozoic basement,
which extends latitudinally along the right bank of the Amu Darya River, in the development zone of which the Upper
Jurassic (Callovian + Oxfordagbearing complex can be found at depths. up to 4.0 km.

Keywords: Ayvaj, Paleozoic, Callovias®xfordian, KimmeridgiarTithonian, gas, salt, Northern Afghanistan.

@i C+youp i 0 iuwia t@?yymu—ey&/:\aﬁkuay—ouﬂ@uypobyp iAa+Gii6e, yaua
61 gigwipaiatia 1 yAdYy@sUu+0Gi 6¢06 "1l66 iy Bl , o 6& D 60 ~0i Al 1 U
Yy G 734063, 0y 4y U o 6ioB@Y p U, A. Py AT LI 86 7 6 E BBR)AMBEDAS0-19. E-

mail: smavloni@mail.ru

Uicdbg 0l aoduyan GNUS@BYpOpYypOd T AGUT O¢,iy §ipald a
161 6fi@6CcoO o &i=0+ 0BOG 60y+hal 1, a (o 62 ¥y il 1B4063,NY Fyail
PyAi 0id, O6E&R67I] 6692 08308952-67. E-mail: firuzrahimov89@gmail.com

49 jHjdadW 5B [ @odetisdedP - b zBrtsdeS Edz T RE@ZMEBH dEisdzL sqHt®Odzse d d, g 2
MmMistetsdIlsj d&zt Mlso © d Mi2MdBIsdztcedd | Oyd sdzOdzr dats 2 OCOHjBdd dzOE¢C
¢ H 78710631 i M Eo@HHN A C dMis Odz, 2z dZd y G k¢ Xskigphdd , W+832) 90008-50-19. E-mail:
smavloni@mail.ru

t On d daspte Iz L ¢ B H [z tc ® "rAg&EdBtE[lsdfzUs Gjtsdzsedd, Mi2MBsMlss2 C e ts mls t
1 Oyd sdzOdz! dats 2 08 On Y d3q d M |sd@@ECY, d3dzOH M d 2 ¢ HIE®OIEMHB 20 65 s etz H A K B
COHYJdEC dmls Odz, G . [ 2h Odze j (+992)RPAPG2-6§ . E-dzafl: fiiBahimov 89jadrnjai.comiz:

a i

Tl gind§ u
(o) - J0) au

i @ U
ypau, A.

adad
60I

Information about the authors: Mavloni Subhonkul Rahmonkulzodd Institute of Geolog, Seismic Engineering
and Seismology of the National Academy of Sciences of Tajikistan, Leading ReseAdthess 734063, Republic of
Tajikistan, Dushanbe, Aini street 267. Phof#€©92) 90008-50-19. E-mail: smavioni@mail.ru

Rakhimov Firuz Abdurakhmonovichi Institute of Geology, Seismic Engineering and Seismology of the National
Academy of Sciences of Tajikistan, junior researcheidress 734063, Republic of Tajikistan, Dushanbe, Aini street
267. Phonef+992) 98999-52-67. E-mail: firuzr ahimov89@gmail.com

72


mailto:smavloni@mail.ru
mailto:smavloni@mail.ru

S 622.243.572
v

YZ(1R[ J131{ed srt1¢ & ViRV CLVRLS VL1 3M R
tor1t o1 Juls

1 Oteddzsse (. ¢., uLvBOLBY zZ. ¢. 1dMsjttsa ® [ . R. ¢
| sMizHOteMmlise j dzedzts § IZI,{_tGJ)iHJdZQQLa;ﬁlﬂﬁnCEdd%JZV'SISVG(j%rtSRjZTSCf

B3J Miststetsy HJ dzd 2 (R{RthlI)e 1 5ME sdiej 5
sOHYdSMEd2 OyqdodzOdz dzr 2 kdzdoe J tefpdls

RL®J Mlsdsts, Ylsts dzOdzd ydJ B Miststesy H j dad 2 dzd W Is
Bztej dzgdJ &3 MS 9 Oy d da. g 1It2 yjdz s ftcd Bkt dad c
st toj HJ dzj dgdz" n ddzls j co OdzO~R ftesdLotsHdlmMwyw slsBfsts
AdLrdud mMSdd rRdO okl dewdnlsHIStsydzv & Ismw dz0 s fiydzats-o O dzd
B34 ~ Odzd yd ME d n Mo s2 Mise ¢ J odets o, f sSHd2W Is™ n dzj
CltodesslsB Btetsydzr =« MdzOtcw HFpdz) & &b BB grtzdzin ¢ g0 iz g @5 t
desor 7 ddzdeso Oydosdzde' » QL k@R EHASSY M Sdssizr My W § t
J dzOfr)lstswh,;J o toj d3w tcOL tcOB t5ls O dz' d dimf sdz' L kz¥
BsHdWJECOyYyd?2 Cjtodstslsptstesydsr » MdzOtew Hise ) § tod f
cuddzkztce, csdJdkBted?2eé d Htkzedj. HOT offjteds W jtstdoddt
Blzted dz' dzts Csdzso C 52 gqdzd Cotetsdzs 52, sdzO M v dzdzts
Cjtodesslsestetsyde | MdzOtewnr d hOwsh jydz § BlRtedd
ftesdLotsHMisas CBlstste’ » OO jdets o ( smMmdd, sdIsO
44 2yof §tod Opitely dfdedfd digSde’ s sw Istey = " Otetsh j ydz
¢c6 Jse wsMmhd2Misets ftoesdLesHmMsea O (tedfm. 1), ¢
f stcsHORr MtejHdzj 2 Iso jtHtSMIsd. -culpted dysdylsjts wdsts dfts o €0
h Qtesh j €, Cslsster § Ofn 3 yd@ld détdso O dfr ts te fdg i O . ZOtcts

ko jtoHEMYy &ZOode' &3 LEBS OB f CdddsedHds?2 §StoH
fSEsHT §isdmn cHgtss o j i fdzgMjd i M o) 5B &ZOH Odzd
ptoj Y ©OBGl (t GBSl §jcddud 6dh.d WsIY ¢ B
COljested? fsdMosHdl HEeBBd dfj d) bod ¢t ¢
yofmlsd ¢ j tcdzO.

tdm. 1. wvtjnhOtetsh j ydzOvw sBltw&dz) OV Gctsdziso
Fig. 1. Threecone drilling head type "6 VK" - "SZ"
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Fig. 2. Sixblade drilling head of the type "6 LBK" -"MSZ"
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Fig.3. Dependence of the percentage of core removal on the axial load on the drill heads of
types "6 VK" -"SZ" and "6 LBK"
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Fig.4. Dependence of the percentage of core recovery on the speed of rotation of the rotor
using drill heads of types "6 VK" and "6 LBK"
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