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ccfftthhssffiijjhhbbccjj  ccffvvttwwyybbtthhjj--nnttmmyybbrreehhbb77  ccffbbyyaajjhhvvffwwbbjj--ffyyffkkbbnnbbrreehhbb77  hhttaatthhbbhhtt,,eekkbb  ;;eehhyyffkkbb  --  
33ccffmmffhhssddttkkjjcc  yyffddssjj,,bb  llff  uuffppbb44  llffaaee''yytt,,eekkbbff  ccffmmffhhssddttkkjjcc  nnttmmyybbrreehhbb  eeyybbddtthhccbbnnttnnbbcc  ccffvvssjj--uuttjjkkjj--
uubbeehhbb  aaffrreekknnttnnbbccff  llff  yyffddssjj,,bbccff  llff  uuffppbbcc  ccffvvttwwyybbtthhjj--nnttmmyybbrreehhbb  ccffppjjuufflljjtt,,bbcc  vvbbtthh  
 

cfvtwybthj ntmybrehb cf,zj 
 

f,ibkfdf fypjhb - ghja87 cfvsj-utjkjubehb afrekntnbc ltrfyb7 ,thfbf ubjhub - cc ytr 3cfmyfdsj,bc4 
cfofhvjj ntmybrehb ltgfhnfvtynbc sfdv]ljvfht8 ujuef't bhfrkb - abp8-vfs8 vtwy8 rfylblfnb7 ghja87 
cne-c 3zf,ehqbkt,bc ,ehqdbc ntmybrbcf lf ntmyjkjubbc4 rfstlhbc cfgfnbj ufvut7 cfmfhsdtkjc cfby-
;byhj frfltvbbc frfltvbrjcb7 ,ehqdbc ntmybrbcf lf ntmyjkjubbc cfthsfijhbcj tmcgthnb7 ;ehyfkbc 3cf-
mfhsdtkjc yfdsj,b lf ufpb4 lfvae'yt,tkb lf vsfdfhb htlfmnjhb8 ltdf't ubjhub - cc ytr 3cfmyfdsj,bc4 
igc 3bjhbc dtkbc4 uty8 lbhtmnjhb8 ujhltkf't htdfpb - cc ytr 3cfmyfdsj,bc4 vfhrtnbyubc vsfdfhb cfvvf-
hsdtkjc eahjcb8 tkbfidbkb lfdbsb - 3bnthfc4 ofhvjvflutykj,bc vtsfehbc vjflubkt7 cfmfhsdtkjc cfby;8 frf-
ltvbbc otdh-rjh8 dfhifkjvb't uehfvb - ntmy8 vtwy8 ljmnjhb7 cfmfhsdtkjcf lf erhfbybc cfby;byhj 
frfltvbt,bc frfltvbrjcb7 cne-c 3zf,ehqbkt,bc ,ehqdbc ntmybrbcf lf ntmyjkjubbc4 rfstlhbc ufvut7 
ghja8 dfifrb't ybrjkjpb - ntmy8 vtwy8 ljm87 cfby;byhj frfltvbbc frfltvbrjcb7 cne-c ghja87 
cfmfhsdtkjc yfdsj,bc cfthsfijhbcj rjvgfybbc ghtpbltynb8 sjaxbidbkb vbhbfyb - utjk8-vby8 vtwy8 ljm87 
ghja87 cfm8 vtwy8 frfltvbbc otdh-rjh87 cfm8 vtwy8 frfltvbbc utjkjubehb bycnbnenbc lbhtmnjhb8 byujhj.df 

lfdbsb - ufpbc cfthsfijhbcj rjhgjhfwbbc ghtpbltynb8 kjvbyf't sfvfpb - utjk8-vby8 vtwy8 ljm87 
ghja87 cne-c pjuflb utjkjubbcf lf gfktjynjkjubbc rfstlhbc ufvut8 kjvbyf't bhfrkb - 
3/blhjutjkjubbcf lf cfby;byhj utjkjubbc4 rfstlhbc fcjwbht,ekb ghja87 nvr8 cfmfhsdtkjc trjk8 
vtwy8 frfl8 otdh-rjh8 vfbcehf't uekbrj - yfdsj,bcf lf ufpbc vhtodtkj,bc cfvtwybthj cfpjufljt,bc 
vlbdfyb7 cc ytr 3cfmyfdsj,bc4 ghjarfdibht,bc sfdv]ljvfht8 zbzbyf't fktmcfylht - igc ,,Georgia-

Canargo"-c utythfkehb lbhtmnjhb8 vutkf't pehf,b - utjk8-vby8 vtwy8 ljm87 cne-c  ghja8 vbhw[ekfdf 

wjnyt - cfm8 vtwy8 frfltvbbc frfltvbrjcb7 cfmfhsdtkjc o.fksf vtehytj,bcf lf cfby;byhj trjkjubbc 
bycnbnenbc lbhtmnjhb8 jmhefidbkb ktyjhb - utjk8-vby8 vtwy8 rfylblfnb7 cne-c fcjwbht,ekb 
ghjatcjhb8 u8 mjbfdf - 3.fp[nhfycufp-s,bkbcbc4 utythfkehb lbhtmnjhb8 qeleifehb cjcj - utjk8-
vby8 vtwy8 rfylblfnb7 cc ytr 3cfmyfdsj,bc4 utjkjubehb ltgfhnfvtynbc sfdv]ljvfht8 .babfyb utkf - 
ntmy8 vtwy8 ljm87 cne-c ghja87 cne-c cfvtwybthj-rdktdbsb cfveifjt,bc cfvvfhsdtkjc eahjcb8 ztkb't 
bdthb - cc ytr 3cfmyfdsj,bc4 gthcgtmnbekb ufydbsfht,bc ltgfhnfvtynbc eahjcb8 othtstkb sfvfpb - 
cfmfhsdtkjc yfdsj,cfltyt,bc rjvgfybbc uty8 lbhtmnjhb8 [ehj't hfvfpb - ntmy8 vtwy8 ljmn87 ghja87 
cne-c htmnjhb8 [eylf't yfyf - utjk8-vby8 vtwybtht,fsf rfylblfnb7 cne-c ghjatcjhb7 3yfdsj,bcf lf 
ufpbc cf,fljt,bc 'bt,bcf lf lfveifdt,bc4 rfstlhbc ufvut8 

  
::EEHHYYFFKKBBCC  LLFFVVAAEE''YYTT,,TTKKBB  LLFF  VVSSFFDDFFHHBB  HHTTLLFFMMNNJJHHBB  GGHHJJAA88    bbhhffrrkkbb  uujjuueeff''tt    

 

cfhtlfmwbj rjktubf  
 

trjyjvbrbcf lf vtyt]vtynbc ctmwbf 
 
 

h& f,tcf't - cfmfhsdtkj^ s,bkbcb 
h& ujhltkf't - cfmfhsdtkj^ s,bkbcb 
h& cfhxbvtkbf - cfmfhsdtkj^ s,bkbcb 
u& nf,fnf't   - cfmfhsdtkj^ s,bkbcb -  ~vsfdfhb htl8 vjflubkt` 
l& xjvf[b't - cfmfhsdtkj^ s,bkbcb 

  

utjkjubbc ctmwbf  

  

p& vutkf't - cfmfhsdtkj^ s,bkbcb 
v& sjaxbidbkb - cfmfhsdtkj^ s,bkbcb 
d& thvjkrbyb -  hectsb^ vjcrjdb 
b& uekbtdb - fpth,fb]fyb^ ,fmj 
c& wthwdf't - cfmfhsdtkj^ s,bkbcb 
b& rfuhfvfyjdb - cjv[tsb^ thtdfyb 
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utjabpbrbc ctmwbf  

  

h& qfv,fib't - cfmfhsdtkj^ s,bkbcb ~vsfdfhb htlfmnjhbc vjflubkt` 
u& cfyf't - cfmfhsdtkj^ s,bkbcb 
m& mthbvjdb - fpth,fb]fyb^ ,fmj  
y& [eylf't - cfmfhsdtkj^ s,bkbcb 
d& qkjynb - cfmfhsdtkj^ s,bkbcb 

 

lfveifdt,bcf lf tmcgkefnfwbbc ctmwbf  

 

h& ufcevjdb -  hectsb^ vjcrjdb  
e& [f,ekfidbkb - cfmfhsdtkj^ s,bkbcb 
u& lehukbidbkb - cfmfhsdtkj^ s,bkbcb 
l& tkbfidbkb - cfmfhsdtkj^ s,bkbcb 
,& jddbfyb - cfmfhsdtkj^ s,bkbcb 
 

,ehqdbc ntmybrf lf ntmyjkjubf^ vfhsdbc  

fdnjvfnbpfwbbc ctmwbf  

  

u& ,thfbf - cfmfhsdtkj^ s,bkbcb 
b& ujuef't - cfmfhsdtkj^ s,bkbcb 
u& dfhifkjvb't - cfmfhsdtkj^ s,bkbcb 
e& vfehthb - fii^ /becnjyb^ nt[fcbc infnb 
y& vfzfdfhbfyb - cfmfhsdtkj^ s,bkbcb ~vsfdfhb htl8 vjflubkt` 
s& cek[fybidbkb - cfmfhsdtkj^ s,bkbcb 
d& [bsfhbidbkb - cfmfhsdtkj^ s,bkbcb 

 

vjvpflt,f^ nhfycgjhnbht,f lf uflfveifdt,f^  

yfdsj,mbvbbc ctmwbf 

  
 

b& tlbkfidbkb - cfmfhsdtkj^ s,bkbcb 
l& yfvufkf't - cfmfhsdtkj^ s,bkbcb 
s& mtv[f't - cfmfhsdtkj^ s,bkbcb 
 
 
htlfmnjht,b  
 

 

k& kt;fdf - cfmfhsdtkj^ s,bkbcb ~htlfmnjhb` 
v& x[tb't  - cfmfhsdtkj^ s,bkbcb ~htlfmnjhb` 
v& cfhfkb't  - cfmfhsdtkj^ s,bkbcb ~rjvg8 epheydtk.jaf` 
w& [fhfnbidbkb  - cfmfhsdtkj^ s,bkbcb ~rjvg8 epheydtk.jaf` 
 
 

xxddttyybb  vvbbccffvvffhhssbb55  __!!**%%  ss,,bbkkbbccbb77  rrjjccnnffddffcc  ****77  ccnnee--cc  IIIIII  rrjjhhggeeccbb77  jjssff[[bb  $$!!((77  
                nnttkk55  ##^̂--##%%--@@^̂99  ##^̂--^̂__--%%__99  ##^̂--^̂__--**@@88    aaffmmccbb55  ~~))))%%##@@`̀  ##^̂--##%%--@@^̂  

                                                  EE--mmaaiill::  gik@gtu.edu.ge,,        irakli_goguadze@posta.ge  
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;ehyfkb ufvjlbc @___ okblfy8 htathbhlt,f mmffhhsseekk  hhttaatthhbbhhtt,,eekk  ;;eehhyyffkkiibb77 DBYBNB-c htathfnek 
;ehyfkcf lf vjyfwtvsf ,fpt,ib8 
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"Georgian Oil and gas" - International Scientific-Engineering, Informational-Analytical registered and 

abstracted journal is founded by the Scientific-Technical Society "Oil and Gas" and the Mining-Geological 

Department of the Georgian Technichal University 
 

Scientific Technical Board 
 

Abshilava Anzori - Professor, Dean of the Mining-Geological Department..Beraia Georgi - President of Technical 

Production Department, the Oil joint-stock National Company "Saknavtobi". Goguadze Irakli - Professor,Candidate of 

Sciences, Honoured Head of the GTU Department of Drilling Techniques and Technology, Academician of the Georgian 

Academy of Engineering, International expert, Founder and Editor-in-chief of the journal ,,Georgian Oil and Gas". 

Gordeladze Revas - Head of the Chief Department of joint-stock marketing national Company "Saknavtobi". 

Gudushauri Soso - Candidate of Sciences, Chief of the geological joint-stock National Company "Saknavtobi". Devadze 

Giorgi - Director General of "Saknavtobi" "Ioris Veli" Ltd Comercial Department. Eliashvili David - Deputy Head of the 

Georgian Representatives of the "ITERA". Assiciated - member of the Georgian Academy of Engineering. 

Varshalomidze Guram - Professor, Doctor of Technical Sciences, the academician of engineering academy of Georgia 

and Ukraine, Head of the Department of Well drilling technique and technology GTU. Vashakidze Nikoloz - Doctor of 

Technical Sciences, Academician of Engineering Academy, Professor, GTU, President of International Company. 

Topchishvili Mirian - Professor, Doctor, Associate-member of the Georgian Academy of Sciences, Director of the 

Institute of Geology at the Georgian Academy of Sciences. Ingorokva David - President of the International Gas 

Corporation. Lominadze Tamaz - Professor, Doctor, Head of the Department of General Geology and Paleontology, 

GTU. Lominadze Irakli - Associated professor, Department of " Hydrogeology and engineering geology", Associated 

member of Georgian Academy of ecological sciences. Maisuradze Gulico - Secretary of the Scientific Organization of 

Oil and Gas Industry, Prezident of the of Trade Union Oil joint-stock National Company "Saknavtobi. Chichinadze 

Alexandr - Director General of "Georgian Canargo" Ltd. Mgeladze Zurab - Professor, Doctor of Minerology Sciences 

GTU. Mirtskhulava Tsotne - Academician of the Georgian Academy of Sciences, Director of the Georgian Institute of 

"Water Handling Facilities and Engineering Ecology". Okruashvili Lenor – Associated Professor of GTU, Candidate of 

Geology-Minerology Sciences. Koiava Gigi - Director General "Kazakhtransgas-Tbilisi". Kipiani Gela - Professor, Doctor 

of Sciences, Chief of the Department of scientific-researh works of GTU. Tsertsvadze Soso - Deputy Director General of Oil 

joint-stock National Company "Saknavtobi", "Navtobsametsniero", Ltd. Chelidze Iveri - Director General of the 

Perspective Development Department of the Oil joint-stock National Company "Saknavtobi". Khurodze Ramazi – 

Professor, Doctor of Technical Sciences, Rector of the Georgian Technical University. Khundadze Nana - Professor, 

Head of the Department of Oil and Gas Field Prospecting and Development. 

 

GOGUADZE IRAKLI Professor,  

Founder and Editor-in-chief of the Journal Head of the GTU Department 
 

Editorial Board 
 

Section of economics and management 
 

Abesadze R. - Tbilissi, Georgia 

Gordeladze R. - Tbilissi, Georgia 

Chomakhidze D. - Tbilissi, Georgia 

Sarchimelia R. - Tbilissi, Georgia 

Tabatadze G. - Tbilissi, Georgia (Deputy editor-in-chief) 

Chomakhidze D. - Tbilissi, Georgia 

 

Section of Geology 

 

Mgeladze Z. - Tbilissi, Georgia 

Topchishvili M. - Tbilissi, Georgia 

Ermolkin V. - Moscow, Russia  

Guliev I. - Baku, Azerbaijan  
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Tsertsvadze Soso - Tbilissi, Georgia 

Ebralidze T. - Tbilissi, Georgia 

Kagramanov I. -  Yerevan, Armenia 

 

Section of Geophysics 
 

Gambashidze R. - Tbilissi, Georgia  (Deputy editor-in-chief) 

Kerimov K. - Baku, Aserbaijan.  

Khundadze N. – Tbilissi, Georgia 

Glonti V. – Tbilissi, Georgia 

Lursmanashvili O. – Tbilissi, Georgia 

 

Section of  Development and Exploitation 
 

Gasumov R. - Moscow, Russia  

Khabulashvili U. – Tbilissi, Georgia 

Durglishvili G. – Tbilissi, Georgia 

Eliashvili D. – Tbilissi, Georgia 

Ovviani B. – Tbilissi, Georgia 

 

Section of Drilling Techniques and  Technology; Automatization of Control 
 

Beraya G. – Tbilissi, Georgia 

Goguadze I. - Tbilissi, Georgia 

Varshalomidze G. - Tbilissi, Georgia 

Maurer U. -  USA, Houston, Texas 

Machavariani N. – Tbilissi, Georgia (Deputy editor-in-chief) 

Sulkhanishvili T. – Tbilissi, Georgia 

Khitarishvili V. – Tbilissi, Georgia 

 

 

Section of Oilchemistry  

Preparation, Transport and Reprocessing 
 

Edilashvili I. – Tbilissi, Georgia 

Namgaladze D. - Tbilissi, Georgia 

Kemkhadze T. – Tbilissi, Georgia 

Shakarashvili T. - Tbilissi, Georgia 

 

Technical Editors: 
 

Chkheidze M. - Tbilissi, Georgia (Editor) 

Lezhava L.– Tbilissi, Georgia (Editor) 

Saralidze M.–  Tbilissi, Georgia (Computer Software) 

Kharatishvili Ts.  – Tbilissi, Georgia (Computer Software) 
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Vt;leyfhjlysq yfexyj-nt[ybxtcrbq^ byajhvfwbjyyj-fyfkbnbxtcrbq^ htathb-

hetvsq ;ehyfk @Ytanm b ufp Uhepbb@ jcyjdfy yfexyj-nt[ybxtcrbv j,otcndjv yta-

nb b ufpf ujhyj-utjkjubxtcrjuj afrekmntnf Uhepbycrjuj nt[ybxtcrjuj eybdthcbntnf  
 

Научно-технический совет 

 

Абшилава Анзор Валерианович - проф., декан горно-геологического факультета ГТУ. <thfz Ubjhubq 

Jnfhjdbx-начальник производственно-технического департамента АО ННК "Грузнефть". Ujueflpt 

Bhfrkbq Rbhbkkjdbx - rfyl& abp&-vfn& yfer^ ghja&, frfltvbr By;tythyjq frfltvbb^ gjxtnysq pfd& 

rfatlhjq ^^Nt[ybrb b nt[yjkjubb ,ehtybz crdf;by@ UNE^ vt;leyfhjlysq 'rcgthn gj nt[ybrt b 

nt[yjkjubb ,ehtybz^ jcyjdfntkm b uk& htl& ;ehyfkf @Ytanm b ufp Uhepbb@. Девадзе Гиоргий  Гурамович- 

генеральный директор ООО "Иорис Вели" АО ННК "Грузнефть". Горделадзе Реваз Николаевич - Началь-

ник главного управления маркетинга FJ YYR @Uhepytanm@."kbfidbkb Lfdbl Капитонович - pfv& 

ukfds ghtlcnfdbntkmcndf @Bnthf@^ xk&-rjhh& By;tythyjq frfltvbb Uhepbb. Dfhifkjvblpt 

Uehfv {ectqyjdbx- ljrn& nt[y& yfer^ ghja&^ frfltvbr By;tythyjq frfltvbb Uhepbb b Erhfbys, 

pfd& rfatlhjq @Nt[ybrf b nt[yjkjubz ,ehtybz crdf;by@ UNE. Dfifrblpt Ybrjkjp Fvbhfyjdbx 

- ljrn& nt[y& yfer^ frfltvbr By;tythyjq frfltvbb^ ghja& UNE^  ghtpbltyn Uhepbycrjq vt;le-

yfhjlyjq ytanzyjq rjvgfybb& Njgxbidbkb Vbhbfy Dkflbvbhjdbx- ljrnjh utjk&-vby& yfer^ 

ghja&, xk&-rjhh& FY Uhepbb, lbhtrnjh Bycnbnenf utjkjubb FY Uhepbb. Byujhjrdf Lfdbl-ght-

pbltyn Vt;leyfhjlyjq ufpjdjq rjhgjhfwbb. Kjvbyflpt Nfvfp Fhxbkjdbx- ljrn& utjk&-vby& 

yfer^ ghja&, pfd& rfatlhjq j,otq utjkjubb b  gfktjynjkjubb  Uhepbycrjuj  nt[ybxtcrjuj  eybdthcbntnf. 

Ломинадзе Ираклий - ассоциированный проф. кафедры "Гидрогеологии и инженерной геологии", канд. тех. 

наук., член.-корр. Академии экологических наук Грузии. Vfbcehflpt Uekbrj Ifkdjdyf-ctrhtnfhm 

Yfexyj-nt[ybxtcrjuj j,otcndf ytanzyjq b ufpjdjq ghjvsiktyyjcnb Uhepbb^ ghtlctlfntkm 

ghjacj.pf frwbjythyjuj j,otcndf yfwbjyfkmyjq ytanzyjq rjvgfybb @Uhepytanm@. Чичинадзе 

Александр - генеральный директор ООО "Джорджиан Канарго". Vutkflpt Pehf, Dbrnjhjdbx - ljrn& 

utjk-vby& yfer^ ghja. UNE. Vbhw[ekfdf Wjnyt Tdutymtdbx- frfltvbr FY Uhepbb, lbhtrnjh 

Bycnbnenf djlyjuj [jpzqcndf b by;tythyjq 'rjkjubb  Uhepbb& Jrhefidbkb Ktyjh Bdfyjdbx- 

rfyl& utjk&-vby& yfer^ ассоциированный проф.  ГТУ& Rjbfdf Ubub Тамазович - Генеральный директор 

"Казахтрансгаза". Ueleifehb Cjcj Dkflbvbhjdbx- rfyl& utjk&-vby& yfer, начальник научного и 

техологического департамента АО ННК @Uhepytanm@. Rbgbfyb Utkf Jnfhjdbx - l& т& y&^ ghja&, 

yfxfkmybr JYBH UNE. Wthtntkb Nfvfp Kfdhtynmtdbx – Гty& lbhtrnjh  rjvgfybb ytantghjdjlf 

Uhepbb& {ehjlpt Hfvfp Fljkmajdbx – l& т& y&^ ghja&, htrnjh UNE. {eylflpt Yfyf Ijnftdyf- 

rfyl& utjk-vby& yfer^ ghja&, pfd& rfatlhjq 3Hfpdtlrf b 'rcgkefnfwbz vtcnjhj;ltybq ytanb b 

ufpf@ UNE. Челидзе Ивер Ражденович - начальник Департамента перспективного развития АО ННК "Грузнефть" 

 

Jcyjdfntkm b ukfdysq htlfrnjh ;ehyfkf, ghja& B& R& Ujueflpt  
 

Htlfrwbjyyfz rjkktubz 
 

СЕКЦИЯ ЭКОНОМИКИ  И МЕНЕДЖМЕНТА 
 

Р. Абесадзе - Грузия, Тбилиси 

Р. Горделадзе - Грузия, Тбилиси 

Р. Сарчимелиа - Грузия, Тбилиси 

Д. Чомахидзе - Грузия, Тбилиси 

Г. Табатадзе– Грузия, Тбилиси (зам. главного редактора) 

 

СЕКЦИЯ  ГЕОЛОГИИ 

З.В. Мгеладзе – Грузия, Тбилиси 

М. Топчишвили – Грузия, Тбилиси 
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В. Ермолкин- Россия, Москва  

И. Гулиев –Азербайджан, Баку 

С. Церцвадзе – Грузия, Тбилиси 

И. Каграманов – Грузия, Тбилиси 
 

СЕКЦИЯ ГЕОФИЗИКИ 
 

Р. Гамбашидзе– Грузия, Тбилиси (зам. главного редактора) 

Г. И. Санадзе – Грузия, Тбилиси 

К. Керимов - Азербайджан, Баку 

Н.Ш. Хундадзе – Грузия, Тбилиси 

В.К. Глонти – Грузия, Тбилиси 

О. В. Лурсманашвили – Грузия, Тбилиси  

 

СЕКЦИЯ РАЗРАБОТКИ И ЭКСПЛУАТАЦИИ 
 

Р. Гасумов - Россия, Москва 

У.  Хабулашвили – Грузия, Тбилиси 

Г. Дурглишвили – Грузия, Тбилиси 

Д. Элиашвили – Грузия, Тбилиси 

Б. Оввян – Грузия, Тбилиси 

 

СЕКЦИЯ ТЕХНИКИ И ТЕХНОЛОГИИ БУРЕНИЯ, СИСТЕМ АВТОМАТИЧЕСКОГО  УПРАВЛЕНИЯ 

 

Г. Бераиа – Грузия, Тбилиси 

И. К. Гогуадзе- Грузия, Тбилиси 

Г. Х. Варшаломидзе - Грузия, Тбилиси 

У. Маурер - США, Хьюстон, Техас  

Н. А. Мачавариани - Грузия, Тбилиси (зам. главного редактора) 

Т. С. Сулханишвили – Грузия, Тбилиси 

В.Э. Хитаришвили – Грузия, Тбилиси 

  

СЕКЦИЯ ПОДГОТОВКИ, ТРАНСПОРТИРОВКИ, ПЕРЕРАБОТКИ НЕФТИ И ГАЗА И НЕФТЕХИМИИ 

  

Т. Эдилашвили – Грузия, Тбилиси 

Д. Намгаладзе- Грузия, Тбилиси 

Т. В. Кемхадзе – Грузия, Тбилиси 

Т. Шакарашвили - Грузия, Тбилиси 
 
 

Редактор:  

        Л. Лежава - Грузия, Тбилиси 

        М. Чхеидзе - Грузия, Тбилиси 

Компьютерное обеспечение:  

        М. Саралидзе - Грузия, Тбилиси  

        Ц. Харатишвили - Грузия, Тбилиси  

 

YYffii  ffllhhttcc##  00117755  NN,,bbkkbbccbb^̂  338800007755^̂  ууkk&&  RRjjccnnffddff  7777^̂  UUNNEE^̂  IIIIII  rrjjhhgg&&  RRffaattllhhff    118888^̂  rrjjvv&&  441188&&    

                                  NNttkk&&##  ((999955  3322))  3366--3355--226699  3366--6600--550099  3366--6600--7722^̂  aaffrrcc##  ((9999553322))  9944--2200--3333  

                                          EE--mmaaiill::  gik@gtu.edu.ge                irakli_goguadze@posta.ge    
                      hhttttpp::////  wwwwww..  ggeeoorrggiiaannooiillaannddggaass..ccoomm..ggee  

 

:ehyfk bplftncz c 2000 ujlf& Htathbhetncz d htathfnbdyjv ;ehyfkt b d ,fpf[ lfyys[ DBYBNB& 

mailto:gik@gtu.edu.ge
mailto:irakli_goguadze@posta.ge
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xxddttyybb  vvbbppffyybbff  uuffddppffhhlljjss  mmddtt..yybbcc  ttyytthhuuttnnbbrreekkbb  ggjjnnttyywwbbffkkbb88  ffvv  vvbbppyybbcc  uuffyyccff[[jjhhwwbbttkktt,,kkffll  
ddffmmddtt..yytt,,ss  vvjjoobbyyffddtt  llff  eeff[[kkttccbb  rrddkkttddtt,,bbcc  iittllttuutt,,cc77  hhffvvffww  [[ttkkbb  eeyyllff  iitteeoo..jjcc  xxddttyybb  rrffllhhtt,,bbcc  gghhjjaattccbbee--
kkbb  lljjyybbcc  ffvvffqqkktt,,ffcc88  vvttyyffddssjj,,ttjj,,ff  uuffyyvvffcc[[ddffddtt,,ttkkbb  ccff[[ttff  xxddttyybb  llffhhuujj,,hhbbddbb  gghhjjaattccbbbbccff88  uudd]]tthhff77  hhjjvv  ffccttssbb  
''ffkkbbcc[[vvttddff  ssffddbbcc  ooddkkbbkkcc  iittbbnnffyycc  mmddtt..yybbcc  uufftthhssbbffyytt,,bbcc77  ttrrjjyyjjvvbbrrbbccff  llff  rrttssbbkkllqqttjj,,bbcc  ffvvffqqkktt,,ffiibb88  

 
CFMFHSDTKJC COFDKEK TMCGTHNSF CF,ZJC UFLFO>DTNBKT,F 

 

 cfmfhsdtkjc cofdkek tmcgthnsf cf,zjc uflfo.dtnbkt,bs htrjvtylt,ekbf cfrf-
ylblfnj lf cfljmnjhj vfcfkt,bc ge,kbrfwbf ihjvt,bc cf[bs7 cfthsfijhbcj cfvtwyb-
thj-ntmybrehb cfbyajhvfwbj-fyfkbnbreh htathbht,ek ;ehyfkib 3cfmfhsdtkjc yfdsj-
,b lf ufpb47 cf,eyt,bcvtn.dtkj lf ntmybrehb vtwybtht,bc lfhut,ib7 hjvkbc xfvjyfs-
dfkc mdtvjs dfmdt.yt,s5 
 
_@8__8!! - rjkjblehb mbvbf9 
_@8__8!# - yfdsj,bc mbvbf9 
_$8__8_! - pjuflb lf htubjyfkehb utjkjubf9 
_$8__8_^ - /blhjutjkjubf9 
_$8__8_* - cfby;byhj utjkjubf9 
_$8__8_( - gtnhjkjubf7 utjmbvbf9 
_$8__8_) - gfktjynjkjubf lf cnhfnbuhfabf9 
_$8__8!! - kbsjyehb lf fhfkbsjyehb cf,flj-

t,bc utjkjubf7 't,yf lf 'bt,f9 
_$8__8!@ - cfcfhut,kj yfvfh[sf 't,yf-'bt,bc 

utjabpbrehb vtsjlt,b9 
_$8__8!# - cfcfhut,kj yfvfh[sf cf,fljt,bc 

'bt,bc utjmbvbehb vtsjlt,b9 
_$8__8!* - yfdsj,bc lf ufpbc cf,fljt,bc utj-

kjubf7 't,yf lf 'bt,f9 
_$8__8@_ - vbythfkjubf7 rhbcnfkjuhfabf9 
_$8__8@! - kbsjkjubf9 
_%8_@8@@ - vfymfyt,bc lbyfvbrf lf cbvnrbwt9   
_%8_$8_* - yfdsj,bcf lf ufpbc vhtodtkj,bc 

vfymfyt,b lf fuhtufnt,b9 
_%8_$8_) - yfdsj,uflfvfveifdt,tkb lf mbvbehb 

ofhvjt,bc vfymfyt,b lf fuhtufnt,b9 
_%8_%8_^ - cfvsj vfymfyt,b9 
_%8_%8_% - fvot-cfnhfycgjhnj vfymfyt,b9 
_%8_)8_! - tktmnhjvtmfybrf9 
_%8_)8!_ - tktmnhjntmybrf9 
_%8_)8!^ - tktmnhjvfuybnehb itsfdct,flj,f 

lf trjkjubf9 
_%8!!8!^ - cfbyajhvfwbj-cfpjvb cbcntvt,b ~lf-

hut,bc vb[tldbs`9 
_%8!#8__ - byajhvfnbrf7 ufvjsdkbsb ntmybrf 

lf fdnjvfnbpfwbf9 
_%8!#8_* - ntmyjkjubehb ghjwtct,bcf lf ofhvjt,bc 

fdnjvfnbpfwbf lfhut,bc itcf,fvbcfl9 
_%8!#8!@ - lfghjtmnt,bc fdnjvfnbpfwbbc cbcnt-

vt,b9 
_%8!#8!^ - ufvjsdkbsb ntmybrbc7 vfstvfnbrehb 

vjltkbht,bc lf vtsjlt,bc ufvj.tyt,f 
cfvtwybthj rdktdt,ib9 

_%8!$8__ - tythutnbrf9 
_%8!$8_! - tythutnbrekb cbcntvt,b lf rjvgkt-

mct,b9 

_%8!$8_( - tythubbc ufyf[kt,flb cf[tt,bc ufhlfmvyf7 
lfyflufht,b lf rjvgktmcb vfs ,fpfpt9 

_%8!$8!_ - /blhjtktmnhjcflueht,b lf /blhjtythut-
nbrekb lfyflufht,b9 

_%8!$8!$ - s,jtktmnhjcflueht,b ~s,ehb yfobkt,b 9̀ 
_%8!$8!% - tktmnhjmbvbehb tythujlfyflufht,b9 
_%8!$8!̂  - ufhtvjc lfwdbc ntmybrehb cfiefkt,t,b lf 

vtsjlt,b ~lfhut,bc vb[tldbs 9̀ 
_%8!%8__ - cfcfhut,kj obfqbctekbc lfveifdt-

,f9 
_%8!%8_! - vfhrifblthbf9 
_%8!%8_@ - obfqbctekb cf,fljsf qbf lfveif-

dt,f9 
_%8!%8_$ - vbobcmdtif yfut,j,fsf lf cfif[nj 

vityt,kj,f9 
_%8!%8_^ - yfdsj,bcf lf ufpbc cf,fljt,bc lf-

veifdt,f lf tmcgkefnfwbf9 
_%8!%8_( - cfcfhut,kj obfqbctekbc ufvlblht-

,f9 
_%8!%8!_ - yfdsj,bcf lf ufpbc zf,ehqbkt,bc 

,ehqdf9 
_%8!%8!! - cfvsj ofhvjt,bc abpbrehb ghjwtct-

,b9 
_%8!^8_! - kbsjysvwjlytj,f lf kbsjyt,bc 

sthvbekb lfveifdt,f9 
_%8!^8_^ - a[dybksf vtnfkehubf lf rjvgj-

pbnbehb vfcfkt,b9 
_%8!%8!# - yfdsj,ufpcfltybc ,fpt,bcf lf cfwf-

dt,bc vityt,kj,f lf tmcgkefnfwbf9 
_%8!*8!$ - vfcfkfsf mbvbehb obyfqj,f lf rj-

hjpbbcfufy lfwdf9 
_%8@#8!^ - /blhfdkbrf lf cfby;byhj /blhjutj-

kjubf9 
_%8@$8__ - utjltpbf9 
_(8__8_* - ctmnjhekb trjyjvbrf7 vtyt]vtynb9 
_(8__8_) - ,eyt,fscfhut,kj,bcf lf ufhtvjc 

lfwdbc trjyjvbrf9 
_(8__8!@ - vbrhjtrjyjvbrf lf vfhrtnbyub8 
!#8__8_@ - uhfabrekb lbcwbgkbyt,bc cofdkt-

,bc vtsjlbrf8 
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xxddttyybb  ''bbhhbbssffllbb  qqbbhhtt,,eekktt,,ff  llff  gghhbbyywwbbggbbff55  gghhjjaattccbbjjyyffkktt,,bbccssddbbcc  ootthhjjyy  gghhjjaattccbbjjyyffkktt,,vvff88  uubbooddttddss  
xxddttyybb  ;;eehhyyffkkbbcc  ggffnnbbddccffwwttvv  ffddnnjjhhssff  ccbbffiibb88  

 

ff dd nn jj hh ss ff   cc ff .. ee hh ff ll qq tt ,, jj ll ==   

 
Jurnali `saqarTvelos navTobi da gazi~ saerTaSoriso samecniero-teqnikuri, sainforma-

cio-analitikuri referirebuli perioduli gamocema, romelic warmoadgens samecniero Sro-

mebis publikaciebs, aucilebelia gaformdes saerTaSoriso standartebis mixedviT. samecniero 

Sromebis warmodgena SeiZleba qarTul, inglisur an rusul enebze. 

warmodgenili samecniero naSromi unda akmayofilebdes Semdeg moTxovnebs: 

1. naSromis moculoba ganisazRvreba A4 formatis qaRaldis 1,5 intervaliT nabeWdi 5-7 

gverdiT, naxazebis, grafikebis, cxrilebis da literaturis CamonaTvaliT. literatura 

gaformebuli unda iyos ISO standartis moTxovnis mixedviT (ix. danarTi). 

2. kompiuterze naSromis momzadebisas aucilebelia Semdegi moTxovnebis Sesruleba: 

a) naSromi unda momzaddes Microsoft Word-Si cxrilebisa da formulebis redaqto-

rebis  gamoyenebiT;  

b) samuSao qaRaldis velis zomebi: zeda-40mm, qveda-30 mm, marcxena-20 mm, marjvena-20 mm; 

g) naxazebis da fotoebis kompiuteruli varianti aucileblad iyos jpg formatSi; 

d) qarTul enaze Sesrulebuli naSromi unda aiwyos LitNusx, inglisur an rusul 

enebze Sesrulebuli naSromi ki-Times New Roman SriftiT. 

e) naSromis reziume unda Sesruldes SriftiT 10; sakvanZo sityvebi-SriftiT 10; 

naSromis teqsti SriftiT 12; rusul enaze Sesrulebuli naSromi_SriftiT 12; 

3. naSromi warmodgenili unda iyos disketaze da erT egzemplarad dabeWdili A4 

formatis qaRaldze; 

4. naSroms Tan unda axldes 2 recenzia amave dargis specialistebisa da erTi 

wardgineba mineraluri resursebis saerTaSoriso akademiis, saqarTvelos mecnie-

rebaTa akademiis an sainJinro akademiis akademikosis an wevr-korespondentis mier.  

5. naSroms damatebiT calke qaRaldze unda axldes reziume qarTul, inglisur da 

rusul enebze;  

6. TiToeuli reziumes moculoba ar unda aRematebodes 10_15 striqons, naSromis 

dasaxelebis, avtoris (avtorebis) saxelis da gvaris miTiTebiT; 

7. naSroms Tan unda daerTos monacemebi avtoris (avtorebis) Sesaxeb: samecniero 

xarisxi, wodeba da Tanamdeboba; 

8. samecniero naSromi gaformebuli unda iyos wignierad, stilisturad da 

terminologiis dacviT, stilisturi da teqnikuri Secdomebis gareSe; 

9. avtori (avtorebi) pasuxs agebs (ageben) naSromis Sinaarssa da xarisxze; 

10. erT krebulSi erTi da imave avtoris mxolod ori statiis gamoqveynebaa daSve-

buli. gamonakliss warmoadgens axalgazrda maZieblisTvis mesame statiis gamoqve-

yneba xelmZRvanelTan erTad; 

11. dauSvebelia erTi statiis avtorTa raodenoba xuTs aRematebodes. 

12. zemoaRniSnuli moTxovnebis Seusruleblobis SemTxvevaSi statia ar miiReba. 
  

  
  
  
  

ccffcceehhddttkkbbff  rrjjhhggjjhhffwwbbtt,,vvff  llff  rrjjvvggffyybbtt,,vvff  iitt''kktt,,bbccllffuuddffhhffll  eepphheeyyddttkk..jjyy  ;;eehhyyffkkbbcc 
uuffvvjjCCwwttvvff 
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;;eehhyyffkkcc  ddee''qqddyybbss  vvjjvvffddffkk  ssffjj,,ffcc77  hhjjvvttkkvvffww  eeyyllff  bbpphheeyyjjcc  mmddtt..yybbcc  uufftthhssbbffyytt,,bbccffssddbbcc77  
[[ffkk[[bbcc  ww[[jjddhhtt,,bbcc  eerrttss  vvjjoo..jj,,bbccff  llff  vvttwwyybbtthhtt,,bbcc  ffqqjjhh''bbyytt,,bbccffssddbbcc88  

  

xxddttyybb  ''bbhhbbssffllbb  ccnnhhffnnttuubbffff  bbyyddttccnnbb--

wwbbtt,,bbcc  vvjjppbbllddff  ff[[ffkkbb  ccff,,fflljjtt,,bbcc  

ffqqvvjjxxttyybbccff  llff  ffssddbbcctt,,bbccffssddbbcc66  hhffssff  

ttaattmmnneehhffll  uuffvvjjddbb..ttyyjjss  ccffmmffhhssddtt--

kkjjcc  yyffddssjj,,bbccff  llff  uuffppbbcc  uuffvvjjee..ttyytt--

,,ttkkbb  ggjjnnttyywwbbffkkbb77  xxddttyybb  mmddtt..yybbcc  

bbyynntthhttcctt,,iibbff66  hhjjvv  mmddtt..ffyyffiibb  vvjjggjjddtt--

,,eekkbb  yyffddssjj,,bb  llff  uuffppbb  fflluubbkkpptt  

uuffllffvveeiiffddllttcc77 
 

OOUURR  SSTTRRAATTEEGGIICC  FFOOCCUUSS  IISS  TTOO  AATTTTRRAACCTT  IINNVVEESSTTMMEENNTTSS  FFOORR  

DDIISSCCOOVVEERRYY  AANNDD  EEXXPPLLOORRAATTIIOONN  OOFF  NNEEWW  OOIILL--FFIIEELLDDSS  WWIITTHH  TTHHEE  

OOBBJJEECCTTIIVVEE  TTOO  EEXXPPLLOOIITT  TTHHEE  UUNNEEXXPPLLOORREEDD  OOIILL  AANNDD  GGAASS  PPOOTTEENNTTIIAALL  

OOFF  GGEEOORRGGIIAA  EEFFFFIICCIIEENNTTLLYY..  OOUURR  CCOOUUNNTTRRYY  IISS  IINNTTEERREESSTTEEDD  IINN  

PPRROOCCEESSSSIINNGG  TTHHEE  EEXXTTRRAACCTTEEDD  OOIILL  LLOOCCAALLLLYY..    
 

 Наша основная стратегия-привлечение инвесторов для выя-

вления, освоения новых месторождений нефти и газа, эффек-

тивного использования потенциалов и ресурсов нашей страны и 

переработки добытых нефти и газа на месте. 
 

yyffddssjj,,bbccff  llff  uuffppbbcc  vvhhttooddttkkjj,,bbcc  uuffyyddbbssffhhtt,,bbccffssddbbcc  ccffmmffhhssddttkkjjcc77  ssffddbbccbb  
uuttjjkkjjuubbeehhbb  ffuutt,,eekktt,,bbllffyy  uuffvvjjvvllbbyyffhhtt77  yyttllkktteekkbbcc  vvyybbiiddyyttkkjjddffyybb  hhffjjllttyyjj,,ff  ffmmddcc88  
  gghhjjuuyyjjppeekkbb  hhttcceehhcctt,,bbcc  ffccffssddbbcctt,,kkffll  ccffzzbbhhjjff  aaffhhssjj  vvffcciinnff,,bbcc  
uuttjjkkjjuubbeehh--uuttjjaabbppbbrreehhbb  llff  ,,eehhqqddbbssbb  ccffvveeiiffjjtt,,bbcc  xxffnnffhhtt,,ff77  hhffww  vvjjbbss[[jjddcc  
llbbll  rrffggbbnnffkkllff,,ffyylltt,,tt,,cc88  

llqqttccllqqttjj,,bbss  llffccffddkkeehhbb  nnttmmyyjjkkjjuubbtt,,bbss  xxffnnffhhtt,,eekkbb  rrddkkttddff--''bbtt,,bbcc  
ccffaaee''ddttkkpptt  uuttjjkkjjuubbeehhbb  hhttcceehhcctt,,bb  ccffmmffhhssddttkkjjiibb  iittfflluuttyycc  @@$$____  vvkkyy88  nn  yyffddssjj,,cc  
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vazianSi bunebrivi airis balonebis 

warmoebis axali sawarmo gaixsna 

 

 

 saqarTveloSi avtogazis infrastruqturis ganviTareba sakmaod dinamikurad xde-

ba, magram Tu gaviTvaliswinebT Cveni saxelmwifos swrafvas saerTaSoriso satranspo-

rto koridorebSi sruluflebiani adgilis mopovebisaTvis da aseve saavtomobilo 

saSualebebis parkis mkveTr zrdas, maSin SesamCnevi xdeba realuri disbalansi gazmoma-

ragebis sakiTxSi. miuxedavad imisa, rom arsebobs mTeli qseli gazgasamarTi sadgu-

rebisa, romlebic magistraluri gzis mniSvnelovan monakveTs faraven ver xerxdeba 

gazis balonebis sakmarisi raodenobiT da misaReb fasebSi bazris dakmayofileba. 

 
  

 saqarTvelos navTobis saerTaSoriso korporaciis mier SemuSavebuli sainvesti-

cio proeqtis farglebSi aSenda bunebrivi airis balonebis sawarmo. misi sawyisi sim-

Zlavre weliwadSi 30.000 erTeulia da ukve warmoebis pirvelive wels qarxana mzad 

iqneba adgilobriv da regionalur bazars SesTavazos 53 kg-iani bunebrivi airis balo-
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nebi, romlebic umkacres evropul standartebs pasuxobs da eqspluataciis saerTaSori-

so normebis Sesabamisad aris damzadebuli. 

 qarxnis produqcia saeqspluatacio maCveneblebiTa da parametrebiT ar Camouvar-

deba evropis bazris analogiur produqcias, warmoebis ZiriTadi teqnologiebi, inova-

ciuri meTodebi da warmoebis principebi ukve dapatentebulia da xarisxis Sesabamisad 

sertifikatebi aqvs, romlebic mkacrad pasuxobs rogorc saqarTvelos, aseve saerTaSo-

riso moTxovnebs. 

 amgvari tipis bunebrivi balonebis warmoeba pirvelia ara marto amierkavkasiaSi, 

aramed TurqeTsa da iranis, aseve regionis sxva saxelmwifoebis bazrebisaTvis. qarxana, 

Tavisi ZiriTadi simZlavriT, orientirebulia regionalur eqsportze. 

 sawyis etapze warmoebaSi xdeba 200-mde klasificirebuli muSaxelis dasaqmeba. 

sainJinro personali mTlianad saqarTvelos teqnikuri universitetis kursdamTavrebu-

lebiT aris dakompleqtebuli. 

 prezidentis programiT bunebrigi airis sawarmoSi kidev damatebiT dasaqmdeba is 

axalgazrdoba, romelic axali teqnologiis dauflebis Semdeg gaxdeba bunebrivi airis 

sawarmos ZiriTadi momsaxure personali.  

 

Tu ras warmoadgens axali qarTuli teqnologia, ixileT qvemoT 

 

GIOC 
 

axali qarTuli teqnologia 

 

 
 

NEW GEORGIAN TECHNOLOGY 
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msubuqi srulad metalizebuli SekumSuli 

gazis (meTanis) balonebi 

 

 axali Taobis srulad metalizebuli 

gazis balonebi gankuTvnilia komprinirebu-

li (SekumSuli) gazis Senaxvisa da trans-

portirebisaTvis.  

 unakero maRalwneviani baloni mzad-

deba gansakuTrebiT axali teqnologiiT, ro-

melic moicavs Zirisa da yelis winaswari 

gaxurebiT glinvis procesebs. 

 

teqnikuri maxasiaTeblebi 

 

muSa wneva, mpa (kg/sm2)  - 19,6 (200) 

gare diametri, mm     - 219 

kuTri wona, kg/l     - 0,95 -1,07  

simtkicis maragi     - ara umetes 2,6 

Camketi onkanis kuTxvilis forma  

     - W 27,8 gost 9949,81 

 

Light-Weight Gas-Cylinders for  
Compressed Gas (methane) 
 
Light-weight all-metal gas cylinders of new 
technology are designed for storing and 
transportation of compressed natural gas.  
Seamless high-strength gas cylinders are 
produced using special technology 
comprising of bottom and neck seaming on 
previously heated ends. 
 
 
Technical Parameters: 
 
Working pressure, ( kg/ сm2) - 19,6 (200) 
Outer diameter, mm   - 219 
Specifc gravity, kg/I  - 0,95 -1,07  
Margin of safety      - not less than 2,6 
Under valve threaded opening 

 

specifikacia: 

Specifcations: 
 

 

balonis gansakuTrebuli maxasiaTeblebi 

 

- woniT msubuqi 

- zomebis farTo zRvrebi 

- dabali Rirebuleba 

- gamoyenebis usafrTxoeba 

- uzrunvelyofs swraf gamarTvas (datenvas) 

baloni 10%-iT ufro msubuqi da 15%-iT 

ufro mtkicea mis sazRvargareTul analo-

gebTan SedarebiT. 

 
Cylinder features: 
 
-light weight 
-wide range of sizes 
-low cost 
-safe in utilization 
-guarantees fast refueling 
Gas cylinders are 10% lighter and 15 % 
stranger than their foreign counterparts. 
 

seria 

Series 

moculoba, l 

Volume, I 

sigrZe, mm 

Length, mm 

wona, kg 

Weight.kg 

tevadoba КПГ, m3 

Capacity т3 

ekvivalenti, l 

Equivalent, I 

     
benzini 

pertol 

dizelis 

sawvavi 

diesel fuel 

С 20 20,0 750 26 5,2 5.6 5,1 

С 25 24,5 880 28 6,4 6,9 6,2 

С 26 26,0 920 30 6,7 7.3 6,6 

С 27 26,5 940 31 6,9 7,5 6,7 

С 31 31,0 1080 34 8,0 8,7 7,8 

С 37 37,0 1260 40 9,6 10,4 9,3 

С 50 50,0 1650 53 12,9 14,1 12,6 
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gazis balonis upiratesoba 

 

- uzrunvelyofs avtomobilis garbenis gaz-

rdas 

- aumjobesebs teqnikur maxasiaTeblebs 

- amcirebs sawvavis moTxovnas 

- zrdis avtomobilis sasargeblo datvirTvas 

- amcirebs momsaxurebis da eqspluataciis xa-

rjebs. 

 imisgan damoukideblad Tqven avtoparki 

gaqvT Tu erTi avtomanqana - bunebrivi gazi 

mogcemT fuladi saxsrebis ekonomias, Tvi-

Tgamosyidvis dro - vada gaz-baloniani dana-

dgarisa arsebuli fasebis pirobebSi ar aRe-

mateba 12 Tves, avtomanqanis weliwadSi saSua-

lo garbeniT 20 aTasi kilometri. 

 

ramden kilometrs gaivlis Tqveni avtomobili 

10 amerikul dolarad? 

Advantages of gas-cylinder 
equipment: 
 
-increases mileage 
 -improves car's technical parameters  
-reduces fuel consumption  
-increases car useful load  
-curtails operation and service costs 
Regardless whether you have an 
autopark or just a single car - natural gas 
is a real way to save funds. Gas-cylinder 
equipment's payback period under the 
terms of current prices, does not exceed 
12 months provided that average annual 
car mileage is 20 thousand kilometers. 
 
How many kilometers can your car cover 
for $ 10 USD ? 

 

 
 

ekonomia 

 

 bunebrivi SekumSuli gazis Rirebu-

leba gacilebiT dabalia, vidre tradiciuli 

saxis sawvavisa. bunebriv gazze transportis 

gadayvanas mivyavarT fuladi saxsrebis mniS-

vnelovan ekonomiamde. sakuTari gasamarTi 

sadguris gamoyenebisas damatebiT vRebu-

lobT fuladi saxsrebis ekonomias, romlis 

dros gamoricxulia arasanqcirebuli sawva-

vis gamoyeneba. 

 

Economy 
 

The cost for a compressed gas is 

considerably lower than the cost of 

general types of fuel. Changeover to 

natural gas will seriously save your funds. 

Using of your own garage fll -ing station 

will give a possibility to save money and 

time and will exclude a probability of 

unauthorized fuel selection. 
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ekologia 

 
 Zravas sawvavis mniSvnelovan maxa-

siaTeblad iTvleba wyalbad-naxSirbadis 

Tanafardoba (С/H). meTanisTvis es Tana-

fardoba 4-is tolia. es ricxvi uzrunve-

lyofs wvis procesis maRalefeqturobas 

Zravas muSaobis detonaciis gareSe da 

ekologiurad sufTa wvis produqtebs. 

 Zravas gadayvana bunebriv gazze, 

meTanze uzrunvelyofs samamulo Zravebis 

ekologiur normas  "Euro -2" da "Euro -

3". 
 

 

Ecology 
 
The important feature of motor fuel is a 
rate of "hydrogen-carbon " (С/H) 
content ratio. Such ratio for methane is 
4, providing highiy-performanee 
combustion procedure, explosion free 
engine operation and high ecological 
compatibility of combustion products. 
Changing the engines over to natural 
gas methane will enable ranking 
domestic engines as the ecological 
standards "Euro -2" and "Euro -3" with 
minimal costs. 

 
sawvavi 

fuel 
qimiuri formula 

Chemical formula 
Tanafardoba C/H 

Ratio C/H 

meTani 

methane 
CH4 4,0 

propan-butani 

propane-butane 
С3Н8 -  С4Н10 2,7 -2,5 

benzini 

petrol 
CmHn 2,0 

dizelis sawvavi 

diesel fuel 
CmHn 1,8 

 
usafrTxoeba 

 

 bunebrivi gazi, meTani aris usaf-

rTxo samanqano sawvavi. gansxvavebiT pro-

pan-butanisagan bunebrivi gazi ufro msu-

buqia, vidre haeri da feTqebadsaSiS nare-

vis warmoqmnis saSiSroeba Zalze dabalia. 

bunebrivi gazi avtomanqanaSi es is gazia, 

romelsac saxlSi iyenebT. bunebrivi gazis 

gamoyenebis usafrTxoebaze metyvelebs is 

faqtic, rom amerikis SeerTebul StatebSi 

avtomanqanebi gadayvanilia bunebriv gazze. 

 

 

Safety 
 
Natural gas methane is safe motor fuel 
owing to the structure of fuel storage 
system and the physical characteristics of 
natural gas. Unlike propane-butane, 
natural gas is lighter than air and the 
probability of explosive air-gas mixtures' 
formation is very low. Natural gas used in 
a car is the very gas you utilize in the 
kitchen for cooking. The only fact that US 
President's car has been re-equipped and 
changed over to natural gas utilization 
speaks much in favor of the safe utilization 
of methane as an automotive fuel. 
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miwodeba 

 

komprinirebul bunebriv gazs gaziT 

avtogasamarTi sadgurebi Rebuloben kom-

prinirebuli bunebrivi gazis saxiT, magi-

straluri gazsadenis da milsadenis meS-

veobiT.  

Accessibility 
 
Compressed natural gas is produced at 
the car gas -filing stations by means of gas 
compression flowing from main gas 
pipelines and offtakes. 

 
 

 

g. uSveriZe, i. goguaZe 
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Общество ограниченной ответственно-

сти ,,Диагностика конструкций свето-

водами" предлагает новые разработки 

 
 

Дж. Бахтадзе, М. Самадашвили, Э. Кристесиашвили 

 

УСТРОЙСТВО ДЛЯ МОНИТОРИНГА СТРУКТУРНОЙ ЦЕЛОСТНОСТИ 

МАГИСТРАЛЬНОГО ТРУБОПРОВОДА 

 

Предлагаемое изобретение относится к 

оптическим методам обнаружения дефектов и 

может быть применено в нефтяной и газовой 

промышленности, машиностроении, авиакосми-

ческой технике и т.д. 

Устройство для мониторинга структур-

ной целостности магистрального трубопровода 

отличается тем, что по всей длине магистраль-

ного трубопровода, для одновременного непре-

рывного контроля настенных трещин долгостно-

го и радиального направлений и коррозионных 

повреждений на внутренней и наружной поверхностях трубопровода, 

укрепляют моносветоводы в виде лабиринтской сети спиральной треактории с малым шагом, 

входные и выходные колонны которых связывают с волоконно-

оптическим кабелем, закреплённым по длине трубопровода, с источ-

ником света, прёмным детектором, главным переключателем, с бло-

ками и мониторами управления процессом и терминального конт-

роля. 

Предлагаемое изобретение даёт возможность непрерывно и 

точно контролировать в магистральных трубопроводах структурную 

целостность, при обнаружении повреждения принять вовремя соот-

ветствующие меры для устранения дефектов и этим способом исклю-

чить аварии и катастрофы при эксплуатации. 
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gguurraamm  vvaarrSSaalloommiiZZee,,  

saqarTvelosa da ukrainis sa-

inJinro akademiebis akademiko-

si, teqnikur mecnierebaTa 

doqtori, stu-s #88 kaTed-

ris gamge, profesori 

  
  

mmeerraabb  ssaammaaddaaSSvviillii,  

#122 kaTedris 

maZiebeli  

uak 677.1/.5                                        j. baxtaZe, g. varSalomiZe, i. goguaZe, 

                                                        m. samadaSvili, e. qristesiaSvili 

 

milsadenebis struqturuli mTlianobis 

monitoringi boWkovan-optikuri gadamwodebiT 

(Tanamedrove mdgomareoba da ganviTrebis tendenciebi) 
 

Key words: main pipeline, structural wholeness, monitoring, optic fibre-transmitter. 

Abstract: Pipeline structural wholeness monitoring by means of fibre-optic transmitters.  

The article deals with the problem of applying the fibre-optic transmitters, their up-to-date state and tendency 

of development for monitoring the main pipeline structural wholeness. 

 The fibre-optic transmitter classification, the history of creation, methods of building and principle 

schemes, the sphere of its application in indrustry are given. 

 The particular attention is given to the methods and schemes created for the pipeline structural 

wholeness monitoring. The perspectives to use such systems are illustrated 
 

Sesavali 
 

 samrewvelo warmoebis swrafi 

ganviTareba moiTxovs Seiqmnas axali 

xelsawyoebi kontrolisa da gazomvi-

saTvis rogorc avtonomiuri gamoyene-

bisaTvis, aseve maTi CarTviT Tanamed-

rove avtomatizebul sistemebSi, teq-

nologiuri procesebis marTvasa da 

sainformacio sazom sistemebSi. 

teqnologiuri parametrebis ko-

ntrolisa da gazomvis sistemebSi mni-

Svnelovani adgili ukavia milsadenebis 

struqturuli mTlianobis monito-

rings. am mizniT gamoyenebulma siste-

mebma unda daakmayofilos mTeli rigi moTxovnebi, maT Soris umTavresia: gardamqmneli 

funqciis stabiluroba da saimedooba, maRali sizuste da ga-

zomvis didi diapazoni, muSaoba garemom-

cvel garemos temperaturis did diapazon-

Si, afeTqebiTi da saxanZro usafrTxoeba, 

agresiul siTxeSi da Warbi wnevebis gare-

moSi muSaobis SesaZlebloba, dabrkoleba-

medegoba eleqtromagnitur rxevebze, gasa-

zomi informaciis did manZilze gadacema da 

kompiuterul sistemebSi SeTavsebadoba, 

konstruqciis simartive, patara gabaritebi 

da masa, damzadebis teqnologiuroba, eqsp-

luataciisas dabali Rirebuleba da danaxa-

rjebi. 
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elina qristesiaSvili, 

t.m.k., #122 kaTedris 

asocirebuli prof.   

efeqturi sistemebis Seqmna milsadenis struqturuli 

mTlianobis monitoringisaTvis rTulia. meqanikuri, eleqtruli, 

pnevmatikuri, akustikuri, radiosixSiruli, izotopuri sisteme-

bi ver uzrunvelyofen yvela saWiro maxasiaTebels da SeuZle-

beli xdeba milsadenebis muSaobis Sefaseba realur droSi e.w. 

`teqnikuri mdgomareobis~ mixedviT. 

aRsaniSnavia, rom dRemde gamoyenebuli sistemebi axorci-

elebs Semowmebas `drois resursiT~ e.w. periodulad, rac, Tana-

medrove gagebiT, ar SeiZleba CaiTvalos usafrTxoebis garantad. 

mTel msoflioSi intensiurad dawyebulia muSaoba, raTa gadavideT moZvelebuli 

sistemidan Semowmeba `drois resursiT~, ufro Tanamedrove sistemaze Semowmeba `teqni-

kuri mdgomareobis~ mixedviT. `teqnikuri mdgomareobiT~ Semowmebis sistema niSnavs Se-

samowmebeli obieqtidan ganuwyveteli informaciis miRebas mis muSaunarianobaze, 

risTvisac gaTvaliswinebulia obieqtSi Caidgas gadamwodebi, romlebic SesaZlebelia ga-

nvixiloT, rogorc maTi ganuyofeli nawili. obieqtSi Cadgmuli gadamwodebidan infor-

macia SesaZlebelia gadaices did manZilze da aisaxos monitorebze. 

 

nax. 1. gare moqmedebis gabmiTi boWkovan-optikuri gadamwodebi 

1-sinaTlis wyaro; 2-milsadeni; 3,4-Suqsatarebi; 5-deteqtori 
 

amrigad, obieqtisTvis mowyobili Tanamedrove usafrTxoebis sistema warmoadgens 

diagnostikur centrs ori funqciuri ganyofilebiT: informaciis miRebis da damuSa-

vebis ganyofileba, sadac obieqtSi Cadgmuli gadamwodebidan informacia aisaxeba moni-

torebze. mas emsaxureba maRalkvalificirebuli specialistebi, romlebic obieqtSi ad-

genen defeqtebs da iZlevian diagnozs saSiSroebaze; saremonto brigadebi, romlebic 

movaleni arian aRmofxvran defeqti. 

 
nax.2. gasazomi sistemis optikuri sqema 

1-gamosacdeli konstruqcia; 2,3-drekadi Suqsatarebi konstruqciis orive mxares; 4-sinaTlis wyaro; 5-

mimRebi deteqtori; 6,7- kinokamera 
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yovelive zemoT aRniSnuli, e.i. diagnostikuri centrebis Seqmna, gvaiZulebs ve-

ZioT axali meTodebi da principebi milsadenebis struqturuli mTlianobis monitori-

ngisaTvis. 

rogorc bolo wlebis gamocdilebam aCvena, erT-erT perspeqtiul mimarTulebad 

am sferoSi SeiZleba CaiTvalos optikur boWkoze kontrolisa da marTvis lokaluri 

qselebiT gasazomi sistemis Seqmna da boWkovan-optikuri gadamwodebis gamoyeneba. 

sapatento literaturasa da gamoqveynebul publikaciebSi, romlebic eZRvneba 

boWkovan-optikuri gadamwodebis gamoyenebas milsadenebis struqturuli mTlianobis 

monitoringisaTvis ar aris sistematizebuli gamoyenebuli meTodebi, principebi da mo-

cemulia mxolod viwro mimarTulebebi am sferoSi. 

winamdebare mimoxilvis mizania gavaanalizoT da ganvazogadoT arsebuli siste-

mebi da sapatento publikaciebi milsadenebis struqturuli mTlianobis monitoringis 

sakiTxebze, optikur-boWkoze mowyobil kontrolsa da gazomvis gamoTvliTi lokaluri 

qseliT. didi yuradReba eTmoba milsadenebis struqturuli mTlianobis monitoringis 

sistemebs, romlebSic optikuri boWko gamoiyeneba mxolod informaciis gadacemisaTvis. 

ganxilulia agreTve gasazomi sistemebi, romlebic damuSavebulia intensivobis, 

interferenciis, gaJovnisas boWkos gardatexis maCveneblis Secvlis, polarizaciis da 

optikuri boWkos mikroRunvisas warmoSobili kargvebis movlenebze. 

  

ZiriTadi nawili 

 

 Siga da gare moqmedebis boWkovan-optikuri gadamwodebi 

 

 optikur-boWkovani gasazomi sistemis upiratesoba gamomdinareobs sinaTlis gam-

tari miniskonstruqciidan. signalis gavrcelebis elementad gamoyenebulia fotonebi da 

ara eleqtronebi. 

 
nax. 3. gare moqmedebis amreklavi tipis gabmiT boWkovan-optikuri gadamwodis optikuri sqema 

1-milsadeni, 2-optikuri boWko, 3-sarke, 4-sinaTlis wyaro, 5-sinaTlis mimRebi 

 

amasTan, naxevrad gamtarul fotodeteqtorebze da lazeruli diodis wyaroebze 

dafuZnebuli sistemebi mcire gabaritisaa, msubuqia da mina Tavisufalia magnituri 
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velis gavlenisagan. boWkovan-optikuri gadamwodi SeiZleba yovelgvari uaryofiTi efeq-

tis gareSe moTavsdes magnituri velis didi wyaroebis maxloblad an konstruqciebze, 

romelTac mexi advilad ecema. garda amisa, boWkos aqvs gaWimvaze liTonis simtkice da 

Tmis kululis diametris elastikuri boWkos geometriuli mravalnairoba uzrunvel-

yofs swraf aRqmas. 

ubralo boWkovan-optikuri gadamwodi, Tavis mxriv, warmoadgens Suqsataris 

CamonaWers, romlis erT boloze damagrebulia sinaTlis wyaro - Suqdiodi an lazeri, 

xolo meore boloze - fotodeteqtori (gamosxivebis registratori). ZiriTadad es 

aris kavSirgabmulobis xazi, gacilebiT adre dadablebuli da, im gansxvavebiT, rom 

sinaTlis nakadis modulacia xdeba uSualod SuqsatarSi misi gavrcelebisas da ara 

sinaTlis wyaroSi, rogorc es xdeba kavSirgabmulobis sistemaSi [1]. mravali SesaZleb-

lobidan nebismieri garemoqmedeba zemoqmedebas axdens sinaTlis gavrcelebaze Suqsa-

tarSi. gadamwodebSi Sesabamisi konstruqciebis arCevis xarjze xdeba erTi zemoqmedebis 

gaZliereba, xolo danarCenebis Sesusteba. 

 

 
nax. 4. gasazomi sistemis optikur-eleqtronuli sqema 

9-gamosacdeli konstruqcia; 11-sinaTlis wyaro; 13-drekadi Suqsatarebi; 14,16-mimRebi mowyobiloba, 

erT SemTxvevaSi Cqarosnuli gadaRebis kamera, meore SemTxvevaSi _ fotogamamravleblebi da 

oscilografi 

 

gamoyenebis mixedviT boWkovan-optikuri gadamwodebi dayofilia or jgufad: gare 

da Siga moqmedebis [1,2]. 
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gare moqmedebis boWkovan-optikur gadamwodebSi boWkoSi gamavali sinaTlis 

modulaciisaTvis gamoiyeneba boWkosagan gansxvavebuli mowyobiloba, masala an stru-

qtura. aq fizikuri sidideebis gazomvis meTodebTan Sexamebulia informaciis gadacemi-

saTvis moxerxebuli boWkovan-optikuri saSualebebi. amis safuZvelze Seqmnilia mgrZno-

biare tenzometri da aqselometri gare elastikuri elementebiT. sxvadasxva magaliTebi 

SegviZlia moviyvanoT gare modulatorebis gamoyenebaze temperaturis, eleqtruli de-

nis, magnituri velis, wylis xarjis, meqanikuri gadaadgilebis, deformaciis, mobru-

nebis da tanis mdebareobis, agreTve radiaciis donis registraciisaTvis [1,2,3,4]. 

 

 
nax. 5. gasazomi sistemis saerTo xedi 

1-gamosacdeli konstruqcia; 2-sinaTlis wyaro; 3-fotogamamravleblis bloki, 4-drekadi Suqsatarebi, 

5-oscilografi 

 

Siga moqmedebisas boWkovan-optikuri gadamwodebi uSualod optikur boWkoSi 

sinaTlis Siga modulaciiT ara marto zustad pasuxoben Tavis daniSnulebas, aramed 

ufro metad sandoa, stabiluri da teqnologiuri. mgrZnobiare elementad maTSi gamo-

iyeneba TviTon optikuri boWko. gare moqmedebis xarjze xdeba uSualod boWkoSi gasu-

li sinaTlis nakadis modulacia. pirveli aseTi mowyobiloba iyo gamavali tipis boWk-

ovan-optikuri gadamwodi Cais sakrefi manqanis samuSao organoebis struqturuli mT-

lianobis monitoringisaTvis, romelic daamzades saqarTveloSi 1962-1965 wlebSi [5,6]. 
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nax. 6. aRudgeneli anabeWdebis miRebis principuli sqema 

1-gamosakvlevi obieqti; 2-boWkovan-optikuri xisti elementi 

 

 
nax.7. gasazomi sistemis saerTo xedi 

1-gamosakvlevi obieqti; 2-danadgari; 3-qanqara; 4-boWkovan-optikuri xisti elementi; 5-videokamera; 6-

videokameris marTvis bloki; 7-oscilografi; 8-monitori; 9-kreiti 

 

kosmosuri sistemebis TanamgzavrebSi, romlebic 1978 wels amerikidan gauSves, 

gamoiyenes boWkovani radiodozimetruli gadamwodebi, ionizirebuli gamosxivebiT. is 

warmodgenda boWkos CamonaWers, romelic gamosxivebisas muqdeboda. aseTi tipis gada-
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mwodebis boWkoSi sinaTlis gavrcelebis damokidebuleba garsis gardatexis maCvenebe-

lTan aqcevda Suqsataris gaSiSvlebul gulars mgrZnobiare refleqtometrad. Seiqmna 

boWkovan-optikuri gadamwodebis ojaxi, romelSic kontrolirebadi siTxe gamoiyeneboda 

Suqsataris gare garsis saxiT: temperaturis, nivTierebis Sedgenilobis gasazomad da 

agreTve siTxis moculobis kontrolisaTvis. gavrceleba pova gadamwodebma donis disk-

retuli maCveneblebiT. isini warmoadgendnen SuqsatarTa nakrebs gaSiSvlebuli garse-

biT. TiToeuli Suqsatari akontrolebda garkveul dones, iZleoda signals, `aris~ an 

`ar aris~. miuxedavad primitiulobisa, aseTi gadamwodebi aRmoCndnen sasargeblo, advi-

lad feTqebadia nivTierebebis donis ganuwyveteli kontrolisaTvis, sadac eleqtruli 

gadamwodebis gamoyeneba TiTqmis SeuZlebeli iyo. 

movlenebi, romlebic Cveulebriv uaryofiTad moqmedebs boWkovan-optikur xazze, 

xSirad, sasargebloa boWkovan-optikuri gadamwodebisaTvis. boWkos CaRunvebs mivyavarT 

damatebiT sinaTlis kargvebTan, xolo SemTxveviT warmoSobil Zabvebs sinaTlis ormag 

gardatexasTan, damatebiT fazur Zvrebamde da sainformacio arxis sixSiruli Tvisebe-

bis gauaresebamde. 

 

 
nax. 8. gabmiTi boWkovan-optikuri gadamwodis optikuri sqema 

1-gamosakvlevi obieqti; 2,3-optikuri boWko; 4-sinaTlis gamyofi; 5-sinaTlis wyaro; 6-sinaTlis 

mimRebi, 7-obieqtivi 

 

optikuri boWkos erT-erT naklad kavSirgabmulobaSi iTvleba mikroRunvebi, ro-

melzec xdeba Suqis gabneva. isini SuqsatarSi sinaTlis kargvis ZiriTadi mizezia. mxo-

lod mikronuli sigrZis aseT as CaRunvas kavSirgabmulobis xazSi SeuZlia Seasustos 

sinaTle ramdenime aTeuljer. mikrodeformaciebze aseTi maRali mgrZnobeloba efeqtu-

rad gamoiyeneba boWkovan-optikur gadamwodebSi, sadac mikroRunvebs warmoSoben wina-

swar specialuri mowyobilobebis daxmarebiT. es mowyobilobebi gardaqmnian registr-

irebul fizikur movlenebs reliefuri firfitis mcire gadaxrebad, romlebic iwveven -

boWkos deformacias [1]. fotomimRebi Suqsataris gamosasvlel boloze aRricxavs sina-

Tlis nakadis yvela cvlilebas, gamowveuls gamiznuli mikroCaRunvebiT. es principi 

gamoyenebulia obieqtebSi daZabuli deformirebuli mdgomareobis sakontrolod, akus-

tikuri talRebis gadamwodebSi, magnituri da eleqtruli velis, temperaturis da 

agreTve aCqarebis gasazomad [1,2,4]. 
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nax. 9. amreklavi tipis gabmiTi boWkovan-optikuri gadamwodebis optikuri sqema 

1-gamosakvlevi obieqti; 2,3,4-optikuri boWko, 5-sinaTlis wyaro, 6,9-sinaTlis gamyofi; 7-obieqtivi; 8-

sarke 

 

arsebobs Siga da gare moqmedebis boWkovan-optikuri gadamwodebis sami tipi: 

gamvleli, amreklavi da antenuri [1,2,4]. gamvleli tipis gadamwodebSi mimdevrobiTaa 

CarTuli sinaTlis wyaro, optikuri boWko, modulatori, isev optikuri boWko da 

mimRebi deteqtori. aseTi mowyobilobebi mzaddeba sxvadasxva kombinaciebiT, magram 

yvelgan sinaTlis sxivi miemarTeba sinaTlis wyarodan modulatoris gavliT deteqto-

risaken, e.i. optikur boWkoSi gavrcelebisas sinaTle mimarTulebas ar icvlis. rogorc 

amboben, optikuri boWko muSaobs sxivis erTmag gamartivebaze. gansxvavebiT zemoaRniSnu-

lidan, amreklavi tipis gadamwodebSi sinaTle optikur boWkoSi, modulatoridan Siga 

arekvlis gamo, ukan brundeba da Semdeg miemarTeba mimRebi-deteqtorisaken. aseT Sem-

TxvevaSi amboben, rom optikuri boWko muSaobs sinaTlis sxivis ormag gatarebaze. 

 
nax. 10. amreklavi tipis gabmiTi boWkovan-optikuri gadamwodebis sqema 

1-milsadeni; 2-indikatoruli bade; 3-optikuri boWko etalonuri badis saxiT; 4-sinaTlis wyaro; 5,8-

optikuri boWko; 7-obieqtivebis bloki; 9-sinaTlis mimRebi 
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rogorc qvemoT davrwmundebiT, Tmis kululis diametris mqone optikur boWkoSi 

SeiZleba gavavrceloT asobiT sinaTlis impulsi, talRebis saxiT - modebi (eleqtro-

magnituri velis daZabulobis tipi), rac ganapirobebs maT unikalurobas, spilenZis 

mavTulebTan SedarebiT. rac Seexeba antenuri tipis gadamwodebs, isini sinaTlis tal-

Rebs Rebuloben an gamoasxiveben Ria eTeris meSveobiT. 

boWkovan-optikuri gadamwodebis ganxilvisas Zneli ar aris davadginoT, Tu ro-

mel jgufs ekuTvnis gadamwodi (Siga da gare moqmedeba) an ra tipis gadamwodia (gam-

vleli, amreklavi, antenuri). 

 

boWkovan-optikuri gadamwodebis Seqmnis istoria 
 

rogorc xSirad xdeba, teqnikaSi axali samecniero-teqnikuri mimarTulebis Seq-

mnas yovelTvis axlavs saidumloebis Senaxvis interesi. ase moxda boWkovan-optikuri 

gadamwodebis Seqmnisas. yvela samuSao, romelic mimdinareobda sxvadasxva qveynis same-

cniero laboratoriebSi gasaidumloebuli iyo, maT Soris saqarTveloSic [1]. 

 
nax. 11. gabmiTi boWkovan-optikuri gadamwodebi 

1-milsadeni; 2-boWkovan-optikuri elementebi; 3,4-boWkovan-optikuri elementebis mimRebi da gamomyvani 

torecebi; 5-etalonuri bade; 6-obieqtivi; 7-zolovani obieqtivi; 8-rgoluri farda 

 

rogorc didi iaponeli mecnieri, prof. t. ookosi [4] gv.4,18] aRniSnavs, boWko-

van-optikuri gadamwodebis Seqmnis istoriaSi gansxvavebiT `boWkovan-optikuri kavSirga-

bmulobis xazebis Seqmnis istoriisagan, Znelia davafiqsiroT raime dasawyisi momenti. 

pirveli publikaciebi sazomi teqnikis proeqtebsa da eqsperimentul samuSaoebze, sadac 

gamoiyeneboda optikuri Zafi, gamoCnda 1973 wels, xolo samocdaaTiani wlebis meore 

naxevarSi maTma ricxvma sagrZnoblad moimata~. 

albaT, kmayofili iqneboda prof. t. ookosi, rom Tavis droze hqonda informa-

cia imis Sesaxeb, rom boWkovan-optikuri gadamwodebisa da maTi potenciuri SesaZleb-

lobaTa gamovlenaze pirveli gamokvlevebi Sesrulda prof. j. baxtaZis mier 1962-

1965wlebSi [1,2]. rogorc aRvniSneT, es informacia saidumlo iyo, mogvianebiT, amerika-

Si gamoqveynebul SromiT gaxda cnobili [2]. 

amJamad, damtkicebulia da aRiarebuli, rom gare da Siga moqmedebis gamvleli da 

amreklavi tipis gadamwodebis konstruqciebi pirvelad saqarTveloSi Seiqmna 

[1,2,3,5,6,7]. 

aRsaniSnavia agreTve isic, rom qarTuli samecniero skolis damsaxureba boWk-

ovan-optikuri gadamwodebis Seqmnasa da ganviTarebaSi gansakuTrebulia da SegviZlia 
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Tamamad vTqvaT, rom nobelis premias imsaxurebs. es ukanaskneli mtkicdeba msoflio 

gamofenebze sxvadasxva dros demonstrirebuli xelsawyoebiT da miRebuli oqros, ver-

cxlis da brinjaos medlebiT, agreTve diplomebiT, daculi sakandidato da sadoqtoro 

disertaciebiT, gamoqveynebuli SromebiT, damuSavebuli da ganxorcielebuli proeqte-

biT da miRebuli gamoxmaurebebiT da daskvnebiT. 

 
nax. 12. optikuri boWkoebisagan Sedgenili gazomvisa da marTvis gamoTvliTi lokaluri qseli 

milsadenisaTvis 

1-milsadenis muxli; 8-Suqsataris mimRebi torsebi; 10-boWkovan-optikuri elementi; 11-registrirebis 

bloki 

 

boWkovan-optikuri gadamwodebi Seiqmna 1965 wels amis dasturia gamogonebaze 

gacemuli patenti [5] da teqnikis mecnierebaTa kandidatis xarisxis mosapoveblad 

daculi disertacia [6]. disertaciaSi mocemulia, rom Seiqmna axali sazomi teqnika da 

Catarebuli samecniero kvlevebiT am dargSi miRebulia safuZvliani Sedegebi. 

 

 
nax. 13. zeswrafi videogadasaRebi sistemis sqema 

1-milsadenis fragmenti; 2-obieqtivi; 3-boWkovan-optikuri koleqtori,; 4-xelsawyo muxtis gadataniT; 

5-analogiur-cifruli gardamqmneli; 6,7,8,9,10-gamosaxulebis damuSavebis blokebi; 11-sinaTlis wyaro; 

12-sacemela 
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boWkovan-optikuri gadamwodebis samrewvelo gamoyeneba 
 

axali tipis gadamwodebis mrewvelobaSi farTod gamoyenebas sWirdeba garkveuli 

dro, raTa moxdes maTi maxasiaTeblebis Segueba gamoyenebis rTul pirobebTan, momxmare-

blis adaptacia, axali konkurentunariani xelsawyoebis warmoebis mowyoba rogorc sa-

Tanado teqnikuri maxasiaTeblebiT, aseve dabali fasiT (gamoyenebaSi arsebuli xelsa-

wyoebTan SedarebiT). 

boWkovan-optikuri gadamwodebis samrewvelo gamoyeneba ZiriTadad daiwyo 1980 

wlis dasawyisSi [1,2,6,7]. aseTma gadamwodebma, upirveles yovlisa, gamoyeneba pova iseT 

sferoebSi, sadac teqnikur maxasiaTeblebs aqvs ufro did mniSvneloba, vidre mis fass. 

gansakuTrebiT es gamoixateba samxedro sferoSi, romelmac pirveli adgili daikava 

boWkovan-optikuri gadamwodebis moxmarebaSi. mTavari yuradReba mieqca hidrofonebis da 

hiroskopebis gamokvlevebs da konstruqciebs. 

 

 
nax. 14. Siga moqmedebis amreklavi tipis gabmiTi boWkovan-optikuri gadamwodebis optikuri sqema 

1-obieqti-milsadeni; 2,3-optikuri boWko; 4-sarke; 5-sinaTlis gamyofi; 6-lazeri; 7-sinaTlis mimRebi; 

8-obieqtivi; 9-deformeris damagrebis wertilebi 

 

dRes boWkovan-optikuri gadamwodebi gamoiyeneba satransporto saSualebebSi: ge-

mebSi, sazRvao da sajariso TviTmfrinavebSi, mSeneblobaSi: xidebSi, kaSxlebSi, kos-

mosur obieqtebSi [8,9,10,11]. miRebulia programebi samecniero-kvleviT organizaciebSi, 

universitetebsa da samrewvelo firmebSi maTi daCqarebuli ganviTarebisaTvis, samuSaoe-

bis koordinaciisaTvis da finansuri mxardaWerisaTvis mrewvelebis da mTavrobebisagan 

[12]. 

aSS-Si samuSaoebi boWkovan-optikuri gadamwodebis Sesaqmnelad da gamosayeneblad 

mimdinareobs yvela SesaZlo potenciuri mimarTulebiT. amisaTvis muSavdeba Teoriuli 

baza, magram yvela samuSao, rogorc zemoT aRvniSneT, koncentrirebul iqna maTi samxed-

ro mizniT gamosayeneblad. magaliTad, hidrofonebis, hiroskopebis, donisa da tempera-

turis, agreTve saaviacio da kosmosuri obieqtebis ganaTebisaTvis. amJamad, SeiniSneba 

tendenciebi maT gamosayeneblad sxva sferoebSic [8,9]. 
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nax. 15. deformerebis konstruqciebi 

1-gasaWimi jaWvi; 2-optikuri boWko; 3-safeni 

 

did britaneTSi ZiriTadi yuradReba gadatanil iqna samrewvelo gadamwodebsa da 

signalizatorebze (gadaadgilebis, wnevis, xarjis, gazis aRmomCeni, gansakuTrebiT toq-

sikuri da feTqebadsaSiS kerebSi gamosayeneblad) multipleqsilur sistemebze da maT 

elementebze, gamosxivebis stabilizatorebze da sixSiris modulatorebze, uinstonis 

xidis optikur analogze, boWkovan-optikur Semkavebel xazze, fabri-peros interfero-

metrze, konstruqciebSi bzarebis dasadgen mowyobilobebze da a.S.  

gfr - mimdinareobs samuSaoebi boWkovan-optikuri gadamwodebis Sesaqmnelad, ase-

ve yvela SesaZlo mimarTulebiT, gansakuTrebiT, neitralur kavSirgabmulobis xazebSi 

gamosayeneblad. 

 
nax. 16. Siga moqmedebis gabmiTi boWkovan-optikuri gadamwodebis sqema 

1-lazeri; 2-sinaTlis gamyofi; 3-optikuri boWkoebi; 4-deformeri; 5-gamosakvlevi obieqti-milsadeni, 6-

obieqtivi; 7-sarke; 8-polarizatori; 9-deteqtori 



saerTaSoriso samecniero-teqnikuri sainformacio Jurnali ̀ ssaaqqaarrTTvveellooss  nnaavvTToobbii  ddaa  ggaazzii~ 

SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL  ,,GGEEOORRGGIIAANN  OOIILL    AANNDD      GGAASS" 

МЕЖДУНАРОДНЫЙ НАУЧНО-ТЕХНИЧЕСКИЙ, ИНФОРМАЦИОННЫЙ ЖУРНАЛ ,,ННЕЕФФТТЬЬ  ИИ  ГГААЗЗ  ГГРРУУЗЗИИИИ" 
 

  

vvttwwyybbtthhtt,,ff                                                    --                                                    vvffuubbccnnhhffkkeehhbb  vvbbkkccffllttyytt,,bb                                                  --                                          SSCCIIEENNCCEE 

37  

119, 2006 

iaponiaSi gadamwodebis Seqmnisas did yuradReba daeTmo kontrolis hibridul 

sistemebs sawarmoo procesebis marTvisaTvis da integralur-optoeleqtronuli sqeme-

bis Seqmnas samrewvelo da sayofacxovrebo mizniT [4]. 

 saqarTveloSi muSavdeba boWkovan-optikuri gadamwodebiT diagnostikuri centr-

ebis mowyobis problemuri sakiTxebi konstruqciebis struqturuli mTlianobis moni-

toringisaTvis. damuSavebulia evr-aziis satransporto derefnis, energosistemis usaf-

rTxoebis proeqtebi [11]. es samuSaoebi Sesulia dmT-s qveynebis mier miRebul programa-

Si `usafrTxoeba~ [12]. 

 

 
nax. 17. Siga moqmedebis amreklavi tipis gabmiTi boWkovan-optikuri gadamwodebis sqema. 

1-sakvlevi obieqti-milsadeni; 2-Suqsatari labirinTuli spiralis saxiT; 3-lazeri; 4,5,6-Suqsatarebi; 

7-ganmStoebeli; 8-optikuri gadamwodi, 9-fotomimRebi; 10-procesori; 11-monitori; 

12,12,14,15,16,17,18,19,20-damxmare mowyobiloba 

 

dReisaTvis miRweulia mniSvnelovani progresi boWkovan-optikuri gadamwodebis 

xarisxis asamaRleblad, gamomavali signalis stabilurobisaTvis, boWkovan-optikuri 

elementebis fasebis Sesamcireblad. momzadda standartuli boWkovan-optikuri kompo-

nentebi. mniSvnelovnad amaRlda maTi xarisxi da moiklo fasebma. 

 msoflios uZlieresma firmebma daamuSaves boWkovan-optikuri gadamwodebis mTe-

li ojaxi: temperaturis, kvamlianobis, gadaadgilebis, mgrexavi momentis, struqtu-

ruli mTlianobis monitoringisaTvis da sxva fizikuri sidideebis gasazomad. 

mniSvnelovani sakvlevi da saSemsruleblo samuSaoebis moculoba Sesrulda akad-

emiur institutebSi, samedicino-kvleviT laboratoriebSi, agreTve mrewvlobaSi. damu-

Savebisas gamoyenebuli iyo modulaciis yvela xuTive saxe: intensivobis, talRis 

sigrZis, fazis, polarizaciis da drois. 
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nax. 18. mowyobiloba magistraluri milsadenis struqturuli mTlianobis monitoringisaTvis 

1-magistraluri milsadeni; 2,3-optikuri boWko zigzagisebri da radialuri damagrebebiT; 4,5,6,7-

optikuri boWkos torecebi 

 

nax. 19. diagnostikis centris principuli sqema magistraluri milsadenebis struqturuli mTlianobis 

monitoringisaTvis 

1-magistraluri milsadeni; 2-optikuri boWkos torecebi; 3-boWkovan-optikuri kabeli; 

4,5,6,7,8,9,10,11,12-informaciis damuSavebis blokebi 
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intensivobis modulacia farTod gamoiyeneba samrewvelo signalizatorebSi, gada-

mrTvelebsa da zogierT diskretul gadamwodebSi: turbinebSi xarjis mzomebad, boW-

kovan-optikuri taqometrebad, mikrogadamrTvelebad, konstruqciebSi dazianebis sakon-

trolo gadamwodebad; magram intensivobis modulacia boWkovan-optikuri gadamwodebis 

gamomavali analogiuri signaliT ver uzrunvelyofs saTanado sizustes sakompensacio 

da SedarebiTi meTodebis gamoyenebis gareSe. 

aqtiurad mimdinareobs kvleviTi samuSaoebi boWkovan-optikuri gadamwodebis Se-

saqmnelad, agreTve modulaciis sxva xerxebis gamoyenebiT. amJamad, aSS-Si, iaponiaSi, 

did britaneTSi, germaniaSi, safrangeTSi, saqarTveloSi da sxva qveynebSi mimdinareobs 

intensiuri muSaoba. 

 

daskvna 

 

 1. damuSavebulia gabmiTi boWkovan-optikuri gadamwodis e.w. brtyeli labirinTu-

li formis saxiT gamoyenebis meTodika. 

2. damuSavebulia gabmiTi boWkovan-optikuri gadamwodis e.w. sivrciTi texili 

labirinTis formis saxiT gamoyenebis meTodika. 

3. damuSavebulia gabmiTi boWkovan-optikuri gadamwodis e.w. brtyeli da sivrci-

Ti formis saxiT gamoyenebis meTodika deformerebis CaTvliT. 
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beCasinis metamorfuli kompleqsis glaukofaniani 

fiqlebi 

 

Key words: sodium amphibole, paragonite, garnet, glaucophane, x-ray spectral, heterogenous chemical composition. 

AAbbssttrraacctt::  GGllaauuccoopphhaannee  RRoocckkss  ooff  tthhee  BBeecchhaassiinn  CCoommpplleexx..  

On the basis of long-term mineralogical-petrological investigations of metamorphites of the Khasaut and 

Chegem Series of the Bechasyn complex has been established, that  metamorphites of the complex were 

metamorphosed in higher pressure conditions of green schist facies. Zonality of marking minerals of the 

subfacies points to prograde character of metamorphism. The Bechasyn complex amphiboles are characterized 

by high content of Na2O which is conditioned by temperature increase when regional metamorphism 

occurs.Attendance of phengite, paragonite, albite, chlorite, epidote, garnet in Na amphibole parageneses 

testifies to regional metamorphose of high baric type. It is determoned that moneral formation takes place both 

by reactional substitution and steadyphase transformation when regional metamorphism occurs. Minerals of 

glaucophane group are developed in the suits of Khasaut and Chegem series in the basin of the Kuban river 

and its tributaries as well as in the basin of the Baksan river and its tributaries. 

 

Sesavali 

 

 Crdilo kavkasiis kidura masivis alpiuris-

wina fundamentis metamorfitebi warmodgenilia be-

Casinis kompleqsiT. beCasinis metamorfuli komp-

leqsi gaSiSvlebulia dasavleTidan  aRmosavleTi-

saken md. yubanisa da Cegemis SuamdinareTSi, xolo 

samxreTidan CrdiloeTisaken _ mTa ialbuzis Crd. 

misadgomebidan md. xasauTis ganedamde. kompleqsi 

iyofa or seriad _ qveda xasauTis da zeda Cegemis 

[3]. xasauTis seriis SemadgenlobaSi gamoyofilia 

muStas, malkis, Sijatmazis (malkis Wrili), jalan-

kolis, indiSis, taSlikolis, tubalikulakis, moralikolis (yubanis 

Wrili) wyebebi; Cegemis seriaSi _ talikolis, Saukolis da 

kestantis wyebebi [3]. 

glaukofanis jgufis mineralebi beCasinis metamorful kompleqsSi pirvelad dafi-

qsirda g. baranovis mier [1]. igi am mineralebis lokalur gavrcelebas aRniSnavs 

Saukolis teqtonikuri zewris sagebSi da ukavSirebs SariaJuli movlenebiT ganviTareb-

ul stresul wnevas. Cven mier Catarebuli savele samuSaoebis da detaluri labora-

toriuli kvlevebis Sedegad aRmoCnda, rom natriumiani amfibolebis (maT Soris gla-

ukofanic) Semcveli qanebi gvxvdeba xasauTisa da Cegemis seriebis metamorfitebis TiT-

qmis yvela gamosavalSi. mineralur paragenezisebSi Jadeit-kvarci da lavsonitis arar-

seboba miuTiTebs, rom beCasinis metamorfuli kompleqsi miekuTvneba maRaltemperatu-

rul aratipur glaukofaniani fiqlebis faciess. 
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ZiriTadi nawili 

 

beCasinis kompleqsis qanebi gardaqmnilia metamorfizmis mwvane fiqlebis faciesis 

amaRlebuli wnevis pirobebSi, kartirebulia mwvane fiqlebis samive subfaciesi: bio-

tituriswina, biotituris da granatulis [4]. 

subfaciesis mmarkirebeli mineralebis _ TeTri kaliumiani qarsebis, amfibolebisa 

da granatebis qimiuri Sedgenilobis da maTi gardaqmnebis mikroskopuli da analizuri 

kvlevebis Sedegad dadginda, rom es mineralebi umetes SemTxvevaSi zonaluri agebule-

biT xasiaTdeba. es monacemebi adasturebs, rom Cegemisa da xasauTis seriis metamorfi-

tebs ZiriTadad gancdili aqvT prograduli regionuli metamorfizmi. 

aRniSnuli kvlevebis Sedegad dadginda, rom beCasinis kompleqsis samive subfaci-

esis metamorfitebis parageneturi asociaciis amfibolebisaTvis damaxasiaTebelia na-

triumis amaRlebuli Semcveloba, rac gapirobebulia metamorfizmis intensivobiT. bio-

tituriswina subfaciesis mineralur paragenezisSi monawile amfiboli warmodgenilia 

aqtinoliTis (nax. 1) mineralebiT, romlebSic 2Na O -s Semcveloba 2.5%-s aRwevs. bio-

titur subfaciesSi amfiboli warmodgenilia kalciumiani (aqtinoliTi, feroedeniti) 

da kalciumian-natriumiani (baruaziti, vinCiti) saxesxvaobebiT, romlebSic (cxrili 1) 

2 3Al O  Semcveloba meryeobs 1.75-8.27% farglebSi, CaO -s Semcveloba dabalia da 

5.63%-mdea, xolo 2Na O  amaRlebulia - 4.58%-mde; aqtinoliTebSi rkinianoba meryeobs 

37-45%-mde, feroedenitebsa da vinCitebSi _ 46-49%-mde, qloritebSi _ 38-45%-mde, 

maTTan asociaciaSia TiTqmis sufTa fengiti (Phn98 Par 2). biotitur subfaciesSi, fe-

roedenitisa da vinCitis arseboba migvaniSnebs maRali wnevis pirobebze. vinCiti, Ziri-

Tad, amfibolis porfiroblastebis periferiul nawilSia ganviTarebuli. amfibolebi 

araerTgvarovani Sedgenilobisaa, maTSi Cans susti progresuli zonaloba: centridan 

periferiisaken matulobs Na,Al,Fe -is Semcveloba da klebulobs Mg,Ca -is Semcveloba 

[2]. 

 
nax. 1. qlorit-aqtinoliTiani fiqali. gadideba 27X 

 

biotitur subfaciesSi TeTri kaliumiani qarsebi, ZiriTadad, warmodgenilia suf-

Ta fengitiT, mcire raodenobis muskovitis molekuliT, damorCilebuli raodenobiT 

gvxvdeba paragonitis gamonayofebi. isini ganlagebulia fengitis dastebs Soris. 
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beCasinis kompleqsis granatuli subfaciesis metamorfitebis mineraluri paragene-

zisebia: Glim (Ms, Phn, Par)+Chl+Grt+Amp(Ca-amp, Na-amp)+Ep(Zs)+Ab+Qtz, Amp+Chl+Bt+ 

Ab+Qtz, Glim+Chl+Grt+Ab+Qtz, Chl+Glim+Amp+Ab+Qtz, Chl+Glim+Amp+Ab+Qtz, Grt+Glim

+Chl+Ep+Ka+Ab+Qtz, Chl Bt+Ms+Qtz, Chl+Phn+Qtz, Phn+Ab+Qtz, Amp+Ep+Chl+Ab+Qtz.  

leikokratul fiqlebSi ganviTarebulia TeTri kaliumiani qarsebi, kvarci da nat-

riumiani amfiboli (erTeuli marcvlebi). qarsebi gansxvavebuli Sedgenilobisaa da mi-

ekuTvneba fengits, tipur muskovits da paragonits. albiti didi zomis porfirobla-

stebs warmoqmnis, romelSic gvxvdeba kvarcis, qarsebis da qloritis mravali CanarTi. 

granati zonaluria, gvxvdeba rogorc mcire zomis, aseve didi zomis porfiroblaste-

bis saxiT. natriumiani amfiboli aseve damorCilebuli gavrcelebiT sargeblobs da 

sxvadasxva formisa da zomis marcvlebis saxiT warmodgenilia vinCitiT, krositiT da 

glaukofaniT. Cveni dakvirvebiT, paragonitSi ganviTarebuli glaukofani warmoadgens 

myari xsnaris daSlis produqts. igi aseve Cndeba qloritis da epidotis xarjze reaq-

ciuli Canacvlebis Sedegad. 

 

  
 

nax. 2. granat-muskovit-epidot-qlorit-amfibol-albit-kvarciani fiqlebi. qloritis Canacvleba 

glaukofaniT. gadideba 27X 

 

melanokratuli, mcire zomis porfiroblastebiani fiqlebi Sedgeba epidotis 

(zogjer coizitis jgufis mineralebis), qloritis, albitis da Na-Ca  da Na  amfi-

bolebisagan. epidotis jgufis mineralebi sxvadasxva zomis da formis marcvlebiT aris 

warmodgenili. qloriti ganviTarebulia gansxvavebuli formis da zomis firfitebis 

saxiT. 

qloritSi natriumiani amfibolebis (nax. 2) gaCena gamowveulia qanSi siliciumisa 

da natriumis amaRlebuli SemcvelobiT, aluminis, rkinis da magniumis simciriT, aseve 

kalciumis ramdenadme amaRlebuli SemcvelobiT. reaqciuli procesis Sedegad gaCenili 

produqtebi yovelTvis arakanonzomieri formiT xasiaTdeba. 
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nax. 3. granat-epidot-albit-qlorit-glaukofan-kvarciani fiqlebi. glaukofanis CanarTebi albitSi. 

gadideba 27X 

 

amfibolebi warmodgenilia kalciumiani da natriumiani saxeobebiT. mikrozonduri 

analizis SedegebiT dgindeba maT Soris reaqciuli gadasvlebi. aseve vafiqsirebT amfi-

bolebis myari xsnaris daSlas: Ca  amfiboli  Na  amfiboli. es ukanaskneli Seda-

rebiT wesieri formis mikrokristalebiT aris warmodgenili. qimiuri Sedgenilobis 

mixedviT Na  amfibolis mravali saxesxvaobaa gamoyofili. amfiboli warmodgenilia 

kalciumiani (feroedeniti, feroedenitiani rqatyuara), kalcium-natriumiani (baruaziti, 

ferobaruaziti, katoforiti) da natriumiani (glaukofani, ekermaniti, krositi) saxes-

xvaobebiT. amfibolebis mikrokristalTa umravlesoba heterogenulia. kristalis cen-

trSi rkinis Semcveloba 73%-ia, 2 3Al O -is Semcveloba 7.44-dan 11.04%-mde cvalebadobs, 

2Na O  _ 1.27-dan 10.22%-mde, aqve, xSir SemTxvevaSi, sufTa paragonitia asociaciaSi. 

aseve TeTr kaliumian qarsSi gvxvdeba natriumiani amfibolebis kanonzomieri wagrZele-

buli wvrilkristaluri gamonayofebi. 

natriumiani amfiboli (glaukofani, krositi, ekermaniti) (nax. 3) gvxvdeba albiti-

sa da granatis porfiroblastebian muskovit-qlorit-kvarcian fiqlebSi. igi gavrcele-

bulia mTel Cegemis seriaSi. 

natriumian amfibolebs baqsanis xeobaSi, rogorc aRvniSneT, axasiaTebs araerTgva-

rovani Sedgeniloba. kristalebSi glaukofanis fazebi zogjer kristalis centrSia 

ganviTarebuli, periferia ki warmodgenilia kalciumiani amfiboliT (feroedeniti, fe-

roedenitiani rqatyuara). natriumiani, kalcium-natriumiani da kalciumiani amfibolebis 

Tanaarseboba SeiZleba aixsnas Tanaarsebuli gawonasworebuli fazebis reaqciuli 

CanacvlebiT an myari xsnaris daSliT. 

natriumian amfibolebSi (glaukofani, krositi, ekermaniti) aRiniSneba qimiuri 

Sedgenilobis uwyveti gadasvla, sadac vlindeba izovalenturi da heterovalenturi 

izomorfuli Canacvlebebi. es ukanaskneli ganapirobebs saxesxvaobebis uwyveti rigebis 

arsebobas. 

amfibolebis zogierT kristalSi adgili aqvs myari xsnaris fazebad daSlas: kro-

sit-aqtinoliTur rqatyuarian da glaukofan-aqtinoliTian fazebad da sxv. 
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qloriti kristalur fiqlebSi yvelaze ufro gavrcelebuli mineralia, misi rki-

nianoba 41-49%-ia. 

TeTri kaliumiani qarsi warmodgenilia fengitiT da TiTqmis sufTa paragonitiT. 

krositTan wonasworebaSi myofi TeTrkaliumian qarsSi fengitis molekulis maRali 

Semcveloba  metyvelebs metamorfuli procesis maRal wnevaze. 
 

  
nax. 4. myari xsnaris produqtebi qarsSi. gadideba 27X 

 

paragonitSi tkeCadobis sibrtyis gaswvriv ganviTarebuli  natriumiani amfibolis 

wagrZelebuli kanonzomieri geometriuli formis mikrokristalebis gamonayofebi myari 

xsnaris daSlis produqtebad migvaCnia (nax. 4). 

granati yovelTvis zonaluria. zonaloba progradulia _ granatis centrSi War-

bobs spesartinisa da almandinis molekulebi, periferiul nawilSi _ magniumis Semcve-

loba maRalia (MgO 0.14-1.34%, piropuli minali 1-6%). granatSi kalciumis Semcve-

loba maRalia (CaO  7.01-13.21%, grosularis minali 20-34%), rac  metamorfizmis ma-

Rali wnevis pirobebze migvaniSnebs. granatebis rkinianoba meryeobs 91-94% farglebSi. 

biotiti mcire gavrcelebiT sargeblobs. igi xSirad Canacvlebulia TeTri kali-

umiani qarsiT, gvxvdeba feroedenitTan, qloritTan, granatTan da albitTan asocia-

ciaSi. 

beCasinis kompleqsis metamorfitebSi natriumiani amfibolis, fengitis, paragoni-

tis, granatis arseboba miuTiTebs, rom Saukolis wyebis metamorfitebi Camoyalibebu-

lia maRali wnevis pirobebSi. 

migvaCnia, rom natriumiani amfibolebis warmoqmna gamowveulia rogorc qloritebis, 

epidotebis (nax. 5) da amfibolebis reaqciuli CanacvlebiT, aseve myarfazuri gardaqmnebiT 

(nax. 6). am Sexedulebebs adasturebs qloritis kristalSi ganviTarebuli reaqciuli 

Canacvleba qloritisa krositiT, maT Soris gadasvla TandaTanobiTia, sazRvari ar 

SeimCneva da gadasvla arasworxazovania. sxva SemTxvevaSi, qarsebSi (paragoniti) solisebri 

formis natriumiani amfibolis arseboba miuTiTebs myari xsnaris daSlis procesze. 

paragonitis elementarul ujredSi Tavisuflad Tavsdeba natriumiani amfiboli. natri-

umiani amfibolis gaCenas xels uwyobs aluminis da kaliumis simcire, rkinis, magniumis 

da kalciumis maRali Semcveloba, aseve oriveSi gvaqvs hidroqsilis jgufi. 
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myari xsnaris daSlis produqtebs, Cven SemTxvevaSi, aqvs, mkacrad daculi 

sazRvriT, kargad gamoxatuli kristaluri formebi. natriumiani amfiboli wagrZelebu-

lia c  kristalografiuli RerZis gaswvriv da moTavsebulia qarsebis struqturaSi. 

maTi kristalografiuli RerZebis Tanxvedra aseTia: glaukofanis a  RerZi emTxveva pa-

ragonitis c  RerZs, maTi sidideebis 1:2 damokidebulebiT, xolo b  RerZebi _ erTma-

neTs. maT Soris gardaqmnebi heterogenuli xasiaTisaa da, xSir SemTxvevaSi, Sereul 

struqturebsac warmoqmnian. 

 

 

 

 

 

nax. 5. glaukofanis Camoyalibeba epidotis 

xarjze. gadideba 27X 

 

organzomilebiani anu Sreebrivi struqturis silikatebis gardaqmna erTganzomi-

lebian orriga struqturad xorcieldeba siliciumJangbadovani tetraedrebis wanacv-

lebiT c  RerZis mimarTulebiT ise, rom Sreebis nacvlad bafTebi warmoiqmneba. 

qlorit-granat-amfibol-qarsiani fiqlebisaTvis damaxasiaTebeli fazuri gardaqmne-

bi _ aqtinoliTikrositi, paragonitikrositi (glaukofani) mimdinareobs mudmivi 

moculobis pirobebSi. maT Soris _ ori fazis gamyof zedapirze ar Cans Seusabamobis 

dislokaciebi an sxva tipis daZabulobebi. sazRvari koherentulia: matricul fazaSi 

mimdinareobs kaTionebs Soris difuzuri gacvliTi izomorfuli Canacvlebebi. paragoni-

tSi glaukofanis myari xsnaris produqti warmoiqmneba mxolod im SemTxvevaSi, 

rodesac gvaqvs aluminis nakleboba da rkinis, magniumis da kalciumis siWarbe. aseT 

SemTxvevaSi warmoiqmneba natriumiani amfiboli. 

 

  
nax. 6. natriumiani amfibolebis gamonayofebi TeTr kaliumian qarsSi, gadideba 27X 
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aqtinoliTkrositis fazuri gardaqmna mimdinareobs SedarebiT dabaltemperatu-

rul pirobebSi homogenuri Casaxvisa da zrdis meqanizmiT. aseT pirobebSi difuzia 

nela mimdinareobs da izomorfuli Canacvlebac xorcieldeba kaTionebis SezRuduli 

gadanawilebiT. amfibolebis araekvivalentur poziciaSi adgili aqvs Semdegi elemente-

bis kaTionTa Canacvlebas: 2Na Ca, Fe Mg, 2Al 3Mg   . krositis elementaruli uj-

redis parametrebi umniSvnelod mcirea, vidre aqtinoliTis. 

 

daskvna 

 

Cegemis da xasauTis seriis biotituri da granatuli subfaciesebis paragenezise-

bis gadasvla TandaTanobiTia da maT Soris mkveTri sazRvris gatareba SeuZlebelia. 

zemoT aRniSnul mineralTa reaqciuli cvlilebebi da myarfazuri gardaqmnebi beCasinis 

metamorfuli kompleqsis TiTqmis yvela stratigrafiul erTeulSi _ Saukolis wyebis 

Ria feris albitis porfiroblastian, talikolis qloritian, moralikolis mwvane fe-

ris qlorit-amfibol-albitian, taSlikolis qlorit-kvarc-sericitian fiqlebSia da-

fiqsirebuli. isini msgavsi paragenezisebiT xasiaTdeba, sadac mkveTrad gansxvavebuli 

zonaluri da sxvadasxva tipis araerTgvarovani ubani praqtikulad ar SeimCneva. 

mineralur paragenezisebSi Jadeit-kvarci da lavsonitis ararseboba miuTiTebs, 

rom beCasinis metamorfuli kompleqsi miekuTvneba maRaltemperaturul aratipur 

glaukofaniani fiqlebis faciess. 
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axali monacemebi kaxeTis sarmatuli naleqebis 

foraminiferebis gavrcelebis Sesaxeb 
 

wwaarrddggeenniilliiaa  ssaaqqaarrTTvveellooss  mmeeccnniieerreebbaaTTaa  aakkaaddeemmiiiiss  wweevvrr--kkoorr..,,  mm..  TTooffCCiiSSvviilliiss  mmiieerr  

 
Key words: Sarmatian, Micropaleontology, Foraminifera, Eastern Georgia, Biostratigraphy. 

Abstract: NNEEWW  DDAATTAA  OONN  DDIISSTTRRIIBBUUTTIIOONN  OOFF  SSAARRMMAATTIIAANN  FFOORRAAMMIINNIIFFEERRAA  IINN  TTHHEE  SSEEDDIIMMEENNTTSS  OOFF  KKAAKKHHEETTII  

Sarmatian sediments on the territory of Kakheti are oil-bearing. In recent years, for the purpose of prospecting 

oil and gas, deep oil wells have been bored. Processing the muddy material allowed the foraminifera complexes in 

alternation in the sediments revealed by the wells. 

The material was studied  in the oil wells: Vashliani No.1, Vashliani No.10, Taribana No.39, Taribana  40. 

So middle and lower Sarmatian and Konkian are determined according to foraminifera complexes in oil wells. 

Middle Sarmatian sediments are divided into three parts, and lower Sarmatian – into two. The lower part of lower 

Sarmatian is transitional, and its fauna complex proves successive connection between Konkian and Sarmatian faunas. 

 

Sesavali 
 

saqarTvelos teritoriaze fauniT 

daTariRebuli sarmatuli naleqebi farTo 

gavrcelebiT sargeblobs rogorc mis aR-

mosavleT, ise dasavleT nawilSi. 

sarmati warmodgenilia intensiurad 

cvalebadi terigenuli naleqebiT. sxva na-

marxebTan erTad (moluskebi, ostrakodebi, 

Tevzebi, xerxemlianebi, algoflora) sar-

matuli naleqebi kargad aris daxasiaTebu-

li foraminiferebiT, romlebic daTariRe-

bisa da detaluri stratigrafiuli dana-

wilebisaTvis erT-erTi yve-

laze mniSvnelovani namarxia. 

dasavleT saqarTvelos sarmatuli foraminiferebis 

Seswavlis Sedegebi mocemulia l. maisuraZis 

(Маисурадзе, 1965; 1971; 1980) SromebSi, sadac 

avtori ganixilavs rogorc biostratigrafiis, ise 

paleobiologiis sakvanZo sakiTxebs.  

aRmosavleT saqarTveloSi ukanasknel wlebSi 

Catarebuli navTob-saZiebo samuSaoebi cxadhyofs, 

rom sarmatuli naleqebi perspeqtiulia navTob-ga-

zianobis TvalsazrisiT. am regionSi gaburRul Web-

Si foraminiferebi iyo naleqebis daTariRebis Ziri-

Tadi dasayrdeni, amitom saZiebo WaburRilebidan 

amoRebuli kernebisa da Slamis damuSavebis Semdeg 
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dagrovili paleontologiuri masalis detaluri analizi saSualebas gvaZlevs  davad-

ginoT foraminiferebis vertikaluri ganviTarebis kanonzomierebani da maTi facialuri 

kompleqsebi, romlebic miRebul iqneba Semdgomi samuSaoebis mimdinareobis procesSi, 

rogorc etaloni.  

vsargeblobT SemTxveviT da did madlobas movaxsenebT Sps “navTobsamecnieros” 

TanamSromlebs (l. TaTaraSvili da n. SaTiriSvili) paleontologiuri masaliT sarge-

blobis nebarTvisTvis. 

gTavazobT aRmosavleT saqarTvelos (kaxeTi) teritoriaze gaburRuli (taribana 

## 39, 40; vaSliani ## 1, 10) Webidan mopovebuli mikropaleontologiuri nimuSe-

bis Seswavlis Sedegebs (naxazi). 

 

ZiriTadi nawili 
 

taribana 
 
taribanas sabado ganlagebulia gare kaxeTis samxreT-aRmosavleT nawilSi. tari-

banas moedanze zedapirul gamosavlebSi gvxvdeba Siraqis wyebis aRCagiluri da afSero-

nuli naleqebi. am sarTulebis garda WaburRilebiT gaxsnilia zeda, Sua- da qveda sar-

matuli naleqebi. WaburRilebis simravlis miuxedavad kernuli masala Seswavlili iyo 

mxolod #38, 39, 40 WaburRilebSi. qvemoT gTavazobT ## 39 da 40 WaburRilebis 

kernuli masalis mikropaleontologiuri kvlevis Sedegebs.  

 

taribana, #39 WaburRili 

 

1. qviSaqvebis da Tixebis morigeoba. dasta Seicavs: Characea,  Cyprideis littoralis 

(Brady), C. punctillata (Brady), C. torosa Jones, Cyprideis sp., Hemicytheria sp.,  Candona 

aff. longa Volosh., Сandona sp., Ammonia beccarii (Linnè), Porosononion hyalinus (Bogd.)       

------------------------------------------------------------------------------------ 430m (2620-3050m) 

2. xarvezi --------------------------------------------------------------------- 12m (3050-3062m) 

3. Tixebi ---------------------------------------------------------------------- 20m (3062-3082m) 

4. xarvezi --------------------------------------------------------------------- 10m (3082-3092m) 

5. qviSaqvebi alevrolitebis SuaSreebiT. gvxvdeba - Cyprideis littoralis (Brady) 

naSTebi ------------------------------------------------------------------------ 350m (3092-3442m) 

6. alevrolitebis, qviSaqvebis da Tixebis morigeoba -------- 258m (3442- 3700m) 

7. Tixebi alevrolitebis SuaSreebiT ----------------------------- 250m (3700-3950m) 

8. xarvezi -------------------------------------------------------------------- 35m (3950-3985m) 

9. Tixebi --------------------------------------------------------------------- 60m (3985-4045m) 

10. qviSaqvebi ----------------------------------------------------------------- 25m (4045-4070m) 

11. Tixebi, dastis zeda nawilSi gamoereva alevrolitebis SuaSreebi. aq gavrce-

lebuli mikrofaunis kompleqsi warmodgenilia: foraminiferebi - Nonion 

bogdanowiczi Volosh., Porosononion subgranosus umboelata (Bogd.), P. hyalinus (Bogd.), 

Elphidium macellum (F. et M.), E. flexuosum d’Orb., E. rugosum (d’Orb.), E. crispum 

(Linne), ostrakodebi - Xestoleberis elongata Schn., Leptocythere aff. mironovii Schn., 
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Hemicytheria kolesnikovii Schn., statoliTebi - Sarmysis sarmaticus (Khal.) --------------

----------------------------------------------------------------------------------- 135m (4070-4205m) 

12. kirqvebisa da Tixebis morigeoba. dasta Seicavs: Nonion bogdanowiczi Volosh., 

Porosononion subgranosus subgranosus (Egger), Affinetrina voloshinovae (Bogd.), 

Sinuloculina nitens Reuss, S. angustioris (Bogd.), S. consobrina sarmatica (Gerke), 

Articulina sp., Sarmysis sarmaticus (Khal.) ------------------------------- 105m (4205-4310m) 

13. qviSaqvebi. dastaSi gvxvdeba foraminiferebis Semdegi kompleqsi: 

Porosononion subgranosus subgranosus (Egger), P. subgranosus umboelata (Bogd.), 

Elphidium macellum (F. et M.), Nonion bogdanowiczi Volosh., N. artifex Serova, N. 

miocenicus Pobed. et Volosh., N. vulgaris Pobed., Sarmysis sarmaticus (Khal.) --------------

----------------------------------------------------------------------------------- 330m (4310-4640m) 

14. Tixebi -------------------------------------------------------------------- 115m (4640-4755m) 

15. qviSaqvebi. Seicavs Varidentella reussi (Bogd.), V. sartaganica (Krasch.), Affinetrina 

guriana (O. Djan.), A. sp., Cycloforina complanata (Gerke et Iss.), Articulina sp. ------------

----------------------------------------------------------------------------------- 200m (4755-4955m) 

 
2709-2881m intervali liTologiurad qviSaqvebis da Tixebis morigeobiT aris 

warmodgenili da ZiriTadad daxasiaTebulia ostrakodebiT: Cyprideis littoralis (Brady), C. 

punctillata (Brady), C. torosa Jones, Cyprideis sp., Hemicytheria sp.,  Candona aff. longa Volosh., 

Сandona sp. ostrakodebTan erTad gvxvdeba wyalmcenare Characea-s giragonitebi da fo-

raminiferebis Porosononion hyalinus (Bogd.), Ammonia beccarii (Linnè)-s naSTebic. forami-

niferebis simciris gamo Znelia am naleqebis zusti asakis gansazRvra. amitom veyrdno-

biT ostrakodebis monacemebs. Characea da ostrakodebi Semcvel naleqebs gviansarmatu-

lad aTariReben. 

3309-3438m intervalSi amoRebul kernebSi gvxvdeba ostrakodebis erTi saxeoba 
Cyprideis littoralis (Brady) da orsagdulianis Mactra sp. natexebi, romelTa safuZvelze 

savaraudod Semcveli naleqebic gviansarmatuli asakis unda iyos. 

4105-4110m intervalSi aRebul nimuSSi gansazRvrulia foraminiferebi: Elphidium 

macellum (F. et M.), E. flexuosum (d’Orb.), E. rugosum (d’Orb.), E. crispum (Linne), Porosononion 

subgranosus umboelata (Bogd.), P. hyalinus (Bogd.), Nonion bogdanowiczi Volosh., ostrakode-

bi: Xestoleberis elongata Schn., Leptocythere aff. mironovii Schn., Hemicytheria kolesnikovii 

Schn., umaRles kibosnairTa statoliTebi Sarmysis sarmaticus (Khal.) foraminiferebi da 
ostrakodebi didi zomisa, sqelniJariania. dominireben skulptirebuli Porosononion-ebi. 

ostrakodebisa da foraminiferebis Sedgeniloba, maTi niJarebis morfologia naleqebis 

Suasarmatul asakze miuTiTebs. msgavsi kompleqsebi cnobilia azerbaijanis, moldaveTis 

da ukrainis (Маисурадзе, 1980) Suasarmatul naleqebSi. 

4206-4211m intervalis kerni daxasiaTebulia foraminiferebis kompleqsiT: 

Sinuloculina nitens Reuss, S. angustioris (Bogd.), S. consobrina sarmatica (Gerke), Affinetrina 

voloshinovae (Bogd.), Porosononion subgranosus subgranosus (Egger),  Nonion bogdanowiczi 

Volosh., Articulina sp. da statoliTebiT Sarmysis sarmaticus (Khal.) mikrofauna mcire 

zomisaa, niJarebi gamWvirvalea. habitusiT da saxeobebis SemadgenlobiT Zalian hgavs Se-

darebiT Rrma zRvis saxeobebs. kompleqsSi Affinetrina voloshinovae-s arseboba Semcvel 
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naleqebs Suasarmatulad aTariRebs. TiTqmis analogiuri kompleqsi dasavleT saqarTve-

los SuasarmatulSia gamoyofili (Маисурадзе, 1971), xolo a. bogdanoviCi (Богданович, 
1965) msgavs kompleqs gamoyofs dasavleT imierkavkasiis Suasarmatul naleqebSi e.w. 

“kriptomaktrebian” SreebSi. 

4319-4324m intervalis kerni foraminiferebis Rarib asociacias Seicavs 

Porosononion subgranosus subgranosus (Egger), Elphidium macellum (F. et M.), Nonion 

bogdanowiczi Volosh., N. artifex Serova, romelTa niJarebic morfologiurad wina nimuSis 

msgavsia. aqac bevria statoliTebi Sarmysis sarmaticus.  

4461-4466m intervalSi aRebul kernSi aRmoCnda: Nonion bogdanowiczi Volosh., N. 

miocenicus Pobed. et Volosh, N. vulgaris Pobed., N. artifex Serova, Porosononion subgranosus 

subgranosus (Egger), P. subgranosus umboelata (Bogd.), Elphidium macellum (F. et M.) da didi 
raodenobiT statoliTebi Sarmysis sarmaticus (Khal.) danarCen saxeobebTan SedarebiT 

Nonion bogdanowiczi didi zomiT gamoirCeva. nonionidebiT daxasiaTebuli msgavsi kom-

pleqsi xSirad gvxvdeba azerbaijanisa da saqarTvelos Suasarmatul Tixian faciesSi.  

statoliTebis didi raodenoba, Sinuloculina-ebisa da Nonion-ebis cvalebadoba, mi-

liolidebis niJarebis mcire zomebi Suasarmatuli naleqebis qveda SreebisaTvis aris 

damaxasiaTebeli. isini am asakis Tixian qanebSi anu e.w. “kriptomakrtebian” SreebSi 

gvxvdeba, Sesabamisad 4206-4466m intervali Suasarmatulis qveda nawils unda 

Seesabamebodes. 

4837-4843m intervalSi foraminiferebis gansxvavebuli kompleqsi aRmoCnda. am 

nimuSSi dominanturi mdgomareoba Varidentella reussi (Bogd.)-s ekuTvnis. bevria agreTve 

Cycloforina complanata (Gerke et Iss.), Varidentella sartaganica (Krasch.), Affinetrina guriana (O. 

Djan.), A. sp., Articulina sp., romlebic Zalze dazianebulia. miuxedavad cudi daculobisa, 

SeiZleba iTqvas, rom es tipuri qvedasarmatuli e.w. “milioliduri” kompleqsia 

(Маисурадзе, 1980; 1985), romelic mxolod Tixian naleqebSi gvxvdeba. 

 
taribana, #40 WaburRili 

 

1. qviSaqvebis da Tixebis morigeoba Iliocypris sp., Hemmicytheria sp., Cyprideis sp., 

Characea ----------------------------------------------------------------------- 320m (2500-2820m) 
2. qviSaqvebi; dastis zeda nawilSi gamoereva Tixebi. dastaSi gvxvdeba Candona 

sp., Iliocypris sp., Characea-s naSTebi ------------------------------------ 260m (2820-3080m) 
3. Tixebi ------------------------------------------------------------------------ 35m (3080-3115m) 

4. qviSaqvebi ------------------------------------------------------------------- 90m (3115-3205m) 

5. xarvezi ---------------------------------------------------------------------- 10m (3205-3215m) 

6. qviSaqvebi, iSviaTad Seicavs Tixebis SuaSreebs. napovnia Cyprideis littoralis 

(Brady) --------------------------------------------------------------------------- 165m (3215-3380m)  
7. Tixebis da qveSaqvebis morigeoba; dastis qveda nawilSi Warbobs qviSaqvebi. 

Seicavs Cyprideis littoralis (Brady) ------------------------------------------- 30m (3380-3410m)  

8. xarvezi ---------------------------------------------------------------------- 35m (3410-3445m) 

9. Tixebisa da qviSaqvebis morigeoba Leptocythere sp. ------------ 145m (3445-3590m) 

10. xarvezi --------------------------------------------------------------------- 15m (3590-3605m) 
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11. Tixebi; dastis Sua nawilSi gamoereva alevroliTebis SuaSreebi. kernul 

masalaSi aRmoCnda: Ammonia beccarii (Linne), Cyprideis littoralis (Brady), C. punctillata 

(Brady), Cyprideis sp., Hemmicytheria sp., Mactra luxata Zhizh., M. caspia Eichw., M. 

bulgarica Toula., Solen subfragilis M. Hörn., Helix sp. ------------------- 525m (3605-4130m)  
12. Tixebi qviSaqvebis SuaSreebiT. dastaSi napovnia: Porosononion subgranosus 

(Egger), P. hyalinus (Bogd.), Cyprideis littoralis (Brady), Loxoconxa sp. -----------------------
------------------------------------------------------------------------------------- 230m (4130-4360m)  

13. alevroliTebi. Seicavs foraminiferebis naSTebs Porosononion subgranosus 

subgranosus (Bogd.), P. subgranosus umboelata (Bogd.), P. hyalinus (Egger), Elphidium 

macellum (F. et M.)  ----------------------------------------------------------- 110m (4360-4470m) 
14. Tixebisa da alevroliTebis morigeoba. aq gvxvdeba makrofaunis Semdegi 

kompleqsi: Porosononion subgranosus subgranosus (Bogd.), Elphidium hauerinum 

(d’Orb.), Cycloforina complanata (G. et Iss), Sarmysis sarmaticus (Khal.) ----------------------

-------------------------------------------------------------------------------------- 230m (4470-4700m) 

15. Tixebi. am dastaSi gvxvdeba mikrofaunis Semdegi kompleqsi: Porosononion 

subgranosus subgranosus (Egger), P. subgranosus umboelata (Bogd.), Nonion bogdanowiczi 

Volosh., Fissurina elongata (Pobed.), F. excellens (Pobed.), Ammonia beccarii (Linne), 

Articulina sp., Sarmysis sarmaticus (Khal.) --------------------------------- 60m (4700-4760m) 

16. Tixebisa da qviSaqvebis morigeoba. dasta xasiaTdeba Semdegi tipis 

kompleqsiT: Porosononion subgranosus subgranosus (Egger), P. subgranosus umboelata 

(Bogd.), Nonion bogdanowiczi Volosh., N. artifex Serova, Elphidium macellum (F. et M.), E. 

hauerinum d’Orb., Varidentella reussi (Bogd.), Sinuloculina nitens (d’Orb.), 

Meandroloculina schirwanensis Bogd., Articulina sp.,  Sarmysis sarmaticus (Khal.) ----------

------------------------------------------------------------------------------------ 180m (4760-4940m)  

 

taribanis #40 WaburRilSi 2508-3375m intervali daxasiaTebulia ostrakode-

biT: Cyprideis littoralis (Brady), Cyprideis sp., Hemicytheria sp., Iliocypris sp., Candona sp. da 
wyalmcenareebis naSTebiT Characea. mtknari wylis namarxebis es asociacia regionisa-

Tvis tipuri zedasarmatuli kompleqsia (Булейшвили, 1960). 
3402-3845m liTologiurad agebulia TixebiT, iSviaTad gvxvdeba qviSaqvebis da 

alevroliTebis SuaSreebi. dastaSi aRmoCenilia ostrakodebi - Cyprideis littoralis 

(Brady), C. punctillata (Brady), C. sp., Leptocythere sp., Hemmicytheria sp.; moluskebi - Mactra 

luxata Zhizh., M. caspia Eichw., M. bulgarica Toula., Solen subfragilis M. Hörn., Helix sp.  da 

foraminiferis naSTi Ammonia beccarii (Linne). aRniSnuli moluskebis da ostrakodebis 

msgavsi kompleqsi naleqebs gvian sarmatulad aTariRebs (Грузинская и др., 1986). aRni-
Snuli naleqebi zedasarmatuli “zRviuri dastis” saxeliT aris cnobili (Булейшвили, 
1960; Грузинская, 1966). 

4145-4466m intervalSi qanebi xasiaTdeba mikrofaunis Semdegi kompleqsiT: 

foraminiferebi - Porosononion subgranosus subgranosus (Egger), P. subgranosus umboelata 

(Bogd.), P. hyalinus (Bogd.), Elphidium macellum (F. et M.); ostrakodebi - Cyprideis littoralis 

(Brady), Loxoconxa sp. niJarebi Zalze didi zomisaa, aqvT uxeSi, sqeli, skulptirebuli 

kedeli. es erTferovani Raribi fauna saSualebas iZleva, sxva regionSi (dasavleTi 
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saqarTvelo, moldaveTi, imierkavkasia da sxva) gavrcelebuli msgavsi kompleqsebis  ana-

logiurad, Semcveli naleqebi Suasarmatulis zeda nawils mivakuTvnoT (Богданович, 

1965; Маисурадзе, 1971; qoiava, 2006). 
4555-4759m intervali agebulia TixebiT, romelsac Sua nawilSi gamoereva alev-

roliTebis SuaSreebi. aRniSnul dastaSi aRmoCenilia  foraminiferebi: Porosononion 

subgranosus subgranosus (Egger), P. subgranosus umboelata (Bogd.), Nonion bogdanowiczi 

Volosh., Cykloforina complanata (G. et Iss), Elphidium hauerinum (d’Orb.), Fissurina elongata 

(Pobed.), F. excellens (Pobed.), Ammonia beccarii (Linne), Articulina sp. da umaRles 

kibosnairTa statoliTebis - Sarmysis sarmaticus (Khal.) mravalricxovani, gamWvirvale eg-

zemplarebi. kompleqsSi dominireben Porosononion  da Nonion-is warmomadgenlebi, rom-

lebsac Suasarmatuli ieri aqvT (didi zoma, skulptirebis maRali xarisxi); axasiaTebT 

intensiuri Sigasaxeobrivi cvalebadoba. azerbaijaneli mecnierebis (Победина и др., 
1956) monacemebiT Fissurina excellens da F. elongata zeda- da Suasarmatuli asakis nama-

rxebad iTvleba. Cven SemTxvevaSi xsenebuli saxeobebi Suasarmatulad unda miviCnioT, 

radganac maTi Tanxmlebi kompleqsi tipuria rogorc saqarTvelos, aseve imierkavkasiis 

SuasarmatulisTvis (Богданович, 1965; Маисурадзе, 1971). 
4804-4926m intervali ZiriTadad TixebiT aris warmodgenili da Seicavs fora-

miniferebis Semdeg kompleqs: Porosononion subgranosus subgranosus (Egger), P. subgranosus 

umboelata (Bogd.), Elphidium macellum (F. et M.), E. hauerinum (d’Orb.), Varidentella reussi 

(Bogd.), Nonion bogdanowiczi Volosh., N. artifex Serova, Sinuloculina nitens (d’Orb.), 

Meandroloculina schirwanensis Bogd., Articulina sp. bevria agreTve Sarmysis sarmaticus-s nazi 

da gamWvirvale statoliTebi. foraminiferebi patara zomisaa, gamWvirvale, Txelkedli-

ani niJarebiT, xSiria dakninebuli formebi. aRniSnuli kompleqsi habitusiT da Sedgeni-

lobiT e.w. “kriptomaqtrebiani” TixebisTvis damaxasiaTebeli kompleqsis msgavsia, Sesa-

bamisad, misi Semcveli naleqebi stratigrafiulad Suasarmatulis qveda nawils unda 

Seesabamebodes. 

vaSliani 
 

vaSlianis navTobsabado ganlagebulia md. ioris marjvena sanapiroze. Crdilo-da-

savleTiT is SemosazRvrulia md. ioris xeobiT, xolo samxreT-dasavleTiT - natax-

taris qediT. 

kernuli masala dasinjulia vaSlianis ## 1 da 10 WaburRilebSi, romlebic ga-

burRilia vaSlianis antiklinis Crdilo frTaSi. orive WaburRilSi sarmatuli nale-

qebi warmodgenilia samive qvesarTuliT. qvemoT mocemulia aRniSnuli WaburRilebis 

kernul masalaSi aRmoCenili mikropaleontologiuri naSTebis kvlevis Sedegebi.  

 

vaSliani, #1 WaburRili 

 

1. Tixebisa da qviSaqvevis morigeoba  Ammonia sp., Characea -------------------------
----------------------------------------------------------------------------------- 352m (2380-2732m) 

2. Tixebisa da alevroliTebis morigeoba. Seicavs: Candona neglecta Sars., C. aff. 

linne Volosh., C. sp. ---------------------------------------------------------- 328m (2732-3060m) 
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3. Tixebisa da qviSaqvebis morigeoba; calkeul SemTxvevaSi SeiniSneba kirqvebis 

da alevroliTebis SuaSreebi, qanebi Seicavs ostrakodebis  natexebis da 

xaraceebis naSTebs ---------------------------------------------------- 290m (3060-3350m) 

4. Tixebisa da alevroliTebis morigeoba, romelSic gvxvdeba foraminiferebis 

erTeuli egzemplarebi  Porosononion subgranosus (Egger), Sinuloculina consobrina 

(d’Orb.), S. angustioris (Bogd.), Nonion bogdanowiczi Volosh., Elphidium macellum (F. et 

M.), Varidentella georgiana Luczk., Quinqueloculina delicatulla Bogd., Q. grosniensis 

Bogd., Affinetrina voloshinovae (Bogd.), A. aff. guriana (O. Djan.), Spiroloculina 

okrajantzi Bogd., Flintina tutkowskii Bogd., Articulina sp. ------------- 570m (3350-3920m) 

5. Tixebi, qviSaqvebi da alevroliTebi ---------------------------- 110m (3920-4030m) 

6. Tixebi alevroliTebis SuaSreebiT. dastaSi gavrcelebulia foraminiferebis 

Semdegi formebi: Nonion artifex Serova, Discorbis sp., --------------- 90m (4030-4120m)  

7. qviSaqvebi da alevroliTebi; dastis Sua nawilSi SeiniSneba Tixebis iSviaTi 

SuaSreebi. aRmoCenilia Nonion artifex Serova, Discorbis sp. naSTebi ----------------------

-------------------------------------------------------------------------------------- 81m (4120-4201m) 

8. Tixebi. gvxvdeba Nonion artifex Serova ----------------------------- 49m (4201-4250m) 

9. Tixebi, alevroliTebi da qviSaqvebi ---------------------------- 150m (4250-4400m) 

10. Tixebi da alevroliTebi, qviSaqvebis SuaSrebiT. aq gavrcelebuli 

foraminiferebis kompleqsi warmodgenilia: Porosononion subgranosus (Egger), 

Elphidium regina (d’Orb.), E. crispum (Linné), E. salebrosum Serova, E. macellum (F. et 

M.), Nonion bogdanowiczi Volosh., Affinetrina guriana (O. Djan.) --- 180m (4400-4580m) 

11. Tixebi, mergelebisa da kirqvebis SuaSreebiT. gvxvdeba foraminiferebis 

Semdegi kompleqsi: Porosononion martkobi (Bogd.), P. subgranosus (Egger), 

Varidentella reussi (Bogd.), Affinetrina guriana (O. Djan.), A. aff. guriana (O. Djan.), 

Sinuloculina angustioris (Bogd.), Discorbis sp., Cycloforina sp., Elphidium sp. ---------------

----------------------------------------------------------------------------------- 207m (4580-4787m) 

 
vaSlianis #1 WaburRilSi 2381 m-ze aRebul nimuSSi aRmoCnda wyalmcenareebis 

(Characea) ganamarxebuli giragonitebi, Ammonia sp. da ostrakodebis cudad daculi 

niJarebi. 

3055-3059m intervalSi aRmoCnda Characea-s giragonitebi da ostrakodebi: 
Candona neglecta Sars., C. aff. linne Volosh., C. sp., romlebic Semcvel naleqebs aTariReben 

gviansarmatulad. 

3668-3671m intervalSi aRebul nimuSSi sarmatuli foraminiferebis mxolod ori 

saxeoba Sinuloculina consobrina (d’Orb.) da Porosononion subgranosus (Egger) aRmoCnda.  

3913-3916m intervalSi amoRebul kernSi dafiqsirda Semdegi kompleqsi:  

Porosononion subgranosus (Egger), Sinuloculina consobrina (d’Orb.), S. angustioris (Bogd.), 

Nonion bogdanowiczi Volosh., Elphidium macellum (F. et M.), Varidentella georgiana Luczk., 

Quinqueloculina delicatulla Bogd., Q. grosniensis Bogd., Affinetrina voloshinovae (Bogd.), A. aff. 

guriana (O. Djan.), Spiroloculina okrajantzi Bogd., Flintina tutkowskii Bogd., Articulina sp. 
foraminiferebs gamWirvale, nazi niJarebi aqvs. bevria daRaruli niJarebis mqone 
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miliolidebi. msgavsi kompleqsi, yirim-kavkasiis regionis, Suasarmatuli naleqebisTvis 

aris damaxasiaTebeli (Богданович, 1965; Маисурадзе, 1971). 
daaxloebiT 200m-iani intervali 4033-4249m warmodgenilia foraminiferebiT: 

Nonion artifex Serova, Discorbis sp. aRsaniSnavia, rom mravlad aris gadaleqili faunac, 

romelic Zalze damuSavebulia da ar ganisazRvreba. simcirisa da cudi daculobis miu-

xedavad, SeiZleba iTqvas, rom dastis Semcvel faunas kargad gamoxatuli Suamiocenuri 

ieri aqvs.  

4405-4579m-s intervalSi amoRebuli kerni Seicavs didi zomis foraminiferebs: 

Elphidium regina (d’Orb.), E. crispum (Linné), E. salebrosum Serova, E. macellum (F. et M.), 

Nonion bogdanowiczi Volosh., Porosononion subgranosus (Egger), Affinetrina guriana (O. Djan.) 
da sqelniJarian ostrakodebs. faunis Sedgeniloba Suasarmatul asakze miuTiTebs. 

msgavsi kompleqsi gavrcelebulia rogorc saqarTvelosa da CrdiloeT kavkasiis, aseve 

TurqeTis (Özsayar, 1977) Suasarmatul naleqebSi. 

4731-4787m siRrmeze qanebi daxasiaTebulia mikrofauniT: Affinetrina guriana (O. 

Djan.), Sinuloculina angustioris (Bogd.), Porosononion martkobi (Bogd.), P. subgranosus (Egger),  

Cycloforina sp., Discorbis sp., Elphidium sp. fauna Zalian wvrilia, bevria axalgazrda 

individumebi; igi SedgenilobiT da habitusiT tipuri qvedasarmatuli kompleqsia 
(Маисурадзе, 1985). 

vaSliani, #10 WaburRili 

 

1. Tixebis, qviSaqvebis da alevroliTebis morigeoba Amonia sp. ----------------------

----------------------------------------------------------------------------------- 430m (2700-3130m) 

2. Tixebi alevroliTebis da kirqvebis SuaSreebiT -------------- 71m (3130-3201m) 

3. alevroliTebi mergelebis SuaSreebiT -------------------------- 28m (3201-3229m) 

4. Tixebi alevroliTebis SuaSreebiT da foraminiferebis mdidari kompleqsiT: 

Porosononion hyalinus (Bogd.), P. subgranosus subgranosus (Egger), P. subgranosus 

umboelata (Bogd.), P. aragviensis (O. Djan.), Nonion bogdanowiczi Volosh., Elphidium 

macellum (F. et M.), Elphidium regina (d’Orb.), E. crispum (Linné), E. rugosum (d’Orb.), 

E. salebrosum Serova, Affinetrina guriana (O. Djan.), Varidentella cubanica (Bogd.), V. 

guriana (O. Djan.), Flintina tutkowskii Bogd., Meadroloculina bogatschovi Bogd., M. 

gracilis Bogd., Dogielina sarmatica Bogd. et Vol., Spiroloculina sp.  -- 68m (3229-3297m) 

5. kirqvebisa da Tixebis morigeoba ----------------------------------- 25m (3297-3322m) 

6. alevroliTebi, mergelebis SuaSreebiT --------------------------- 28m (3322-3350m) 

7. Tixebi --------------------------------------------------------------------- 45m (3350-3395m) 

8. alevroliTebis, kirqvebis da Tixebis morigeoba -------------- 85m (3395-3480m) 

9. Tixebisa da alevroliTebis morigeoba mergelebis iSviaTi SuaSreebi ----------

------------------------------------------------------------------------------------- 50m (3480-3530m) 

10. kirqvebi. dasta Seicavs: Elphidium crispum (L.), Porosononion subgranosus 

umboelata (Bogd.), Leptocythere mironovi (Schn.), L. multicristata (Suz.), Xestoleberis 

elongate Schn., Loxoconcha aff. viridis (Muller) -------------------------- 20m (3530-3550m) 
11. Tixebis, alevroliTebis da mergelebis morigeoba ----------- 151m (3550-3701m) 

12. Tixebi kirqvebis SuaSreebiT ---------------------------------------- 45m (3701-3746m) 
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13. alevroliTebis, qviSaqvebis da mergelebis morigeoba mikrofaunis Semdegi 

kompleqsiT: Porosononion subgranosus subgranosus (Egger), P. subgranosus umboelata 

(Bogd.), Nonion bogdanowiczi Volosh., Elphidium macellum (F. et M.), Cycloforina 

contorta (d’Orb.), Dogielina sarmatica Bogd. et Vol. --------------------- 99m (3746-3845m) 

14. Tixebi kirqvebis, iSviaTad, mergelebis SuaSreebiT ---------- 88m (3845-3933m) 

15. Tixebi da alevroliTebi mergelebis SuaSreebiT, romlebic Seicaven: 

Porosononion subgranosus (Egger), Elphidium aculeatum (d’Orb.), E. obtusum (d’Orb.), 

Sinuloculina consobrina (d’Orb.), Fissurina elongata Poled. ----------- 63m (3933-3996m) 

16. Tixebi kirqvebis da mergelebis SuaSreebiT. kernul masalaSi aRmoCenilia: 

Porosononion subgranosus subgranosus (Egger), P. martkobi (Bogd.), Elphidium  obtusum 

(d’Orb.), Nonion artifex Ser., Sinuloculina nitens (Reuss) ---------------- 81m (3996-4077m)  

17. Tixebi alevroliTebis, kirqvebis da mergelebis SuaSreebiT. Seicavs: 

Porosononion subgranosus (Egger), P. martkobi (Bogd.), Nonion artifex Ser., Varidentella 

reussi (Bogd.) ------------------------------------------------------------------ 173m (4077-4250m) 

18. Tixebi da alevroliTebi kirqvebis SuaSreebiT. aq gvxvdeba foraminiferebis 

Semdegi kompleqsi: Porosononion guriensis (O. Djan.), P. martkobi (Bogd.),  Elphidium 

macellum (F. et M.), E.  angulatum Egger, E. kudakoense Bogd., Nonion tauricus Krash., 

Affinetrina guriana (O. Djan.), Sinuloculina consobrina (d’Orb.), S. microdon Krash., 

Discorbis sp., Fissurina sp. ------------------------------------------------- 520m (4250-4770m) 

 
vaSlianis #10 WaburRilSi, 2751-2756m intervalSi amoRebul kernSi aRmoCnda 

Ammonia sp. (7 egzemplari), Aromelic msgavsia vaSlianis #1 WaburRilSi ostrakodeb-

Tan erTad gansazRvruli amoniebisa. Sesabamisad, Semcveli qanebis asaki, SesaZloa, zeda-

sarmatuli iyos. 

3275m intervalSi gvxvdeba foraminiferebis mdidari kompleqsi:  

Porosononion hyalinus (Bogd.), P. subgranosus subgranosus (Egger), P. subgranosus umboelata 

(Bogd.), P. aragviensis (O. Djan.), Nonion bogdanowiczi Volosh., Elphidium macellum (F. et M.), 

E. regina (d’Orb.), E. rugosum (d’Orb.), E. crispum (Linné), E. salebrosum Serova, Varidentella 

cubanica (Bogd.), V. guriana (O. Djan.), Flintina tutkowskii Bogd., Meadroloculina bogatschovi 

Bogd., M. gracilis Bogd., Dogielina sarmatica Bogd. et Vol., Affinetrina guriana (O. Djan.), 

Spiroloculina sp. es aris tipuri Suasarmatuli formebisagan (P. aragviensis, P. hyalinus, 

Meandroloculina, Dogielina, Flintina) Sedgenili asociacia. maTi umetesoba aRWurvilia 

sqeli, tlanqi niJariT, romlebic Semkulia damatebiTi skulpturiT an daRaruli ked-

liT. didi zomiT gansakuTrebiT gamoirCeva Porosononion-ebis da Elphidium-ebis warmo-
madgenlebi. maTi niJarebis morfologiidan gamomdinare es saxeobebi napirTan axlos, 

Tbili, kalciumis karbonatiT gajerebuli wylis binadrebi iyvnen. aseTive habitusi 

aqvT Ostracoda-ebs. l. maisuraZis (Маисурадзе, 1985) monacemebiT, msgavsi “Sereuli” 

kompleqsi xSirad gvxvdeba Suasarmatul naleqebSi da warmodgenilia foraminiferebis 

mravali saxeobiT.  

3541-3549m intervali foraminiferebis Raribi kompleqsiT aris warmodgenili, 

sadac dominireben didi zomis E. crispum (Linné) da P. subgranosus umboelata (Bogd.), aseve 

didi zomis ostrakodebTan erTad: Leptocythere mironovi (Schn.), L. multicristata (Suz.), 
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Xestoleberis elongate Schn., Loxoconcha aff. viridis (Muller), q. gruzinskaias da sxv. 
(Грузинская и др. 1986) monacemebiT, msgavsi kompleqsi damaxasiaTebelia Suasarmatuli 

naleqebisTvis.  
3815-3820m-dan aRebul kernebSi xSiria kibosnairTa statoliTebi - Sarmysis 

sarmaticus (Khal.) da foraminiferebi - Porosononion subgranosus subgranosus (Egger), P. 

subgranosus umboelata (Bogd.),  Nonion bogdanowiczi Volosh.,  Dogielina sarmatica Bogd. et 

Vol., Cycloforina contorta (d’Orb.), Elphidium macellum (F. et M.). aRniSnuli kompleqsi 

winasagan gansxvavdeba naklebad skulptirebuli, SedarebiT Txelkedliani, saSualo zo-

mis niJarebiT, romelTa Soris didi zomis Porosononion-ebic gamoereva. dastaSi Suasar-

matuli Dogielina, Cycloforina, Sarmysis-is arseboba da didi zomis Porosononion 

subgranosus umboelata-s simravle miuTiTebs Semcveli naleqebis Sua sarmatul asakze, 

ufro zustad Sua sarmatis qveda stratigrafiul doneze.  

3940m siRrmeze aRebul kernSi, ganamarxebuli foraminiferebis kompleqsi: 

Sinuloculina consobrina (d’Orb.), Porosononion subgranosus (Egger), Elphidium aculeatum 

(d’Orb.), E. obtusum (d’Orb.), Fissurina elongata Poled. tipuri Suasarmatuli saxeobebiT 

aris warmodgenili. maT Soris dominireben  Elphidium aculeatum, Sinuloculina consobrina 

da Porosononion subgranosus-is individebi. aRsaniSnavia, rom Elphidium aculeatum-is 
simravle qveda sarmatis zeda SreebisaTvis aris damaxasiaTebeli (Маисурадзе, 1971). 
garda zemoT Tqmulisa, Semcveli qanebis adresarmatuli asakis sasargeblod niJarebis 

mcire zomebi da maTi morfologiac metyvelebs.  

4053-4235m intervali daxasiaTebulia Semdegi saxeobebiT: Sinuloculina consobrina 

(d’Orb.), S. nitens (Reuss), Varidentella reussi (Bogd.), Porosononion subgranosus (Egger), P. 

martkobi (Bogd.), Elphidium  obtusum (d’Orb.), Nonion artifex Ser., Tevzebis patara zomis 

otoliTebiTa da kibonairTa statoliTebiT - Sarmysis sarmaticus. am intervalis qanebi 

faunisturad adresarmatulad TariRdeba da stratigrafiulad qveda sarmatis qveda 

nawils Seesabameba, rasac sxva regionSi am doneze gavrcelebuli msgavsi kompleqsebic 

adastureben (Богдановичи, 1965, Мамедова, 1968). 
4350-4491m intervalSi foraminiferebis Semdegi saxeobebia dafiqsirebuli: 

Sinuloculina consobrina (d’Orb.), S. microdon Krash.,  Porosononion guriensis (O. Djan.), P. 

martkobi (Bogd.),  Elphidium macellum (F. et M.), E. angulatum Egger, E. kudakoense Bogd., 

Nonion tauricus Krash.,  Affinetrina guriana (O. Djan.), Discorbis sp., Fissurina sp. es kompleqsi 

o. janeliZis (Джанелидзе, 1970) da v. kraSeninikovis (Крашенинников и др., 2003) mier 
aRwerili konkuri (veseliankuri) kompleqsebis msgavsia. saerTo saxeobebiT igi emsgav-

seba agreTve dasavleT saqarTveloSi gavrcelebul veseliankur kompleqsebsac 
(Маисурадзе, 1971, 1980). 

 

daskvna 
 

taribanas #39 WaburRilSi foraminiferebis kompleqsebiT daTariRebuli sarma-

tuli naleqebi warmodgenilia Semdegi stratigrafiuli TanamimdevrobiT: zeda sar-

matulis zRviuri faciesi (Булейшвили, 1960), Suasarmatulis zeda, Sua da qveda nawi-

lebi da qvedasarmatuli. 
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kaxeTis sarmatuli naleqebis Sepirispireba 
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taribanas #40 WaburRilSi arsebuli faunis kompleqsebis safuZvelze dadgeni-

lia zeda sarmatulis ori nawili: zeda anu e.w. “eldaris wyebis” analogi, romelic 

xasiaTdeba mtknari wylis ostrakodebiTa da wyalmcenareebiT da qveda e.w. “zRviuri 

dasta” daxasiaTebuli moluskebiT, ostrakodebiTa da foraminiferebiT. WrilSi kargad 

aris warmodgenili Suasarmatuli foraminiferebis kompleqsebic, romlis safuZvelzec 

Suasarmatuli stratigrafiulad danawilebulia samad.   

vaSlianis #1 WaburRilSi foraminiferebis vertikaluri ganawilebis safuZvelze 

dadgenilia naleqebis Semdegi stratigrafiuli Tanamimdevroba (zemodan qvemoT): ostra-

kodebiTa da wyalmcenareebis naSTebiT daxasiaTebuli zeda sarmatuli (2380-3350m in-

tervali); miliolidebiT mdidari Suasarmatuli (3350-4030m intervali); daaxloebiT 

220m (4030-4250m intervali) simZlavris Sua mioceni (Sua miocenis arseboba miuTi-

Tebs WrilSi regionaluri rRvevis arsebobaze). Semdeg kvlav fiqsirdeba faunisturad 

daTariRebuli Sua sarmatuli (4250-4630m intervali), romelic sanapiro Txeli zRvis 

pirobebSi unda iyos warmoSobili. Wrilis qveda nawilSi gavrcelebuli qanebi xa-

siaTdeba wina intervalisagan mkveTrad gansxvavebuli Sedgenilobis mcire zomis fora-

miniferebis kompleqsiT (4630-4787m intervali), romelic Semcvel naleqebs adre sar-

matulad aTariRebs. 

 vaSlianis #10 WaburRilSi (stratigrafiulad zemodan qvemoT) dafiqsirda: amo-

niebiT daTariRebuli zeda sarmatuli, miliolidebiT mdidari Sua sarmatuli, forami-

niferebis kargad ganviTarebuli didi zomis individumebiT warmodgenili Sua sarmatu-

lis qveda nawili; saxelmZRvanelo formebiT Elphidium aculeatum (d’Orb.), Sinuloculina 

consobrina (d’Orb.), Porosononion subgranosus (Egger)  daTariRebuli qveda sarmatulis 

zeda nawili; tipuri kompleqsiT daTariRebuli qveda sarmatulis qveda nawili da bo-

los, Sesatyvisi mikrofauniT konkuri naleqebi, e.w. veseliankuri Sreebi. 
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uak  552.43+549.643.3                                          s. gvelesiani, n. foforaZe 

 

axali monacemebi beCasinis metamorfuli kompleqsis 

(Crdilo kavkasia) glaukofaniani fiqlebis Sesaxeb 

 

KKeeyy  wwoorrddss:: sodium amphibole, paragonite, garnet, glaucophane, lawsonite, jadeite, subfacies, mineral equlibriums, x-

ray spectral. 

AAbbssttrraacctt::  NNEEWW  DDAATTAA  OOFF  GGLLAAUUCCOOPPHHAANNEE  SSCCHHIISSTTSS  OOFF  TTHHEE  BBEECCHHAASSYYNN  MMEETTAAMMOORRPPHHIICC  CCOOMMPPLLEEXX  ((TTHHEE  NNOORRTTHHEERRNN  

CCAAUUCCAASSUUSS)).. 

 Glaucophane - bearing metamorphites of the Bechasyn complex belong to the higher-temperature 

stage of non-typical facies of glaucophane schists. They developed in intercontinental conditions and 

underwent Baikalian lawgradient and high-barite prograde regional metamorphism. 

 

Sesavali 

 
rogorc cnobilia, glaukofaniani fiq-

lebis faciesi Seesabameba maRali wnevisa da 

dabali temperaturis pirobebs. misi tempera-

turuli intervali mwvane fiqlebis faciess 

da kidev ufro dabaltemperaturul aresac 

moicavs. amave dros wneva aRemateba liTosta-

tikurs. glaukofaniani fiqlebis faciesi vi-

Tardeba sxvadasxva Sedgenilobis qanebSi, mag-

ram regionaluri masStabis gavrceleba maT 

Soris upirvelesad aqvs  sawyis fuZe Sedge-

nilobis qanebis metamorfizmis produqtebs. 

 

ZiriTadi nawili 

 
teqtonikuri mdgomareobiT glaukofaniani fiqlebis faciesis metamorfizmi 

yovelTvis warmodgenilia viwro da xazobrivad Zalian gamwe zonebis saxiT. igi maRali 

wnevis sartyels miekuTvneba. maRali wnevisa da dabalgradientuli reJimebi gapirobebu-

lia naoWa sartylebis SekumSvis pirobebSi zonebis daRmavali moZraobiT. glaukofani-

ani fiqlebis sartylebs Soris mkvlevarebi asxvaveben okeanis maxlobel (an okeanur) 

da Siga kontinentur tips (Добрецов и др. 1974). pirveli saukeTeso gamovlinebaa 

wynari okeanis sartyeli (kalifornia, axali kaledonia, axali zelandia, koriak-

kamCatka, iaponia), xolo meore _ aziuri kontinenti (urali, tianSani, altai, saiani). 

okeanuri situaciis glaukofanis Semcveli kompleqsebis didi gavrcelebis viwro 

zoli dakavSirebulia siRrmul rRvevebTan. ganviTarebis adreul stadiaze Rrmulebi 

ivseboda kaJian-bazaltoidebis warmonaqmnebiT, rac analogiuria Tanamedrove okeaneebis 

siRrmuli RarebisaTvis. igi filaqnebis teqtonikis mixedviT dakavSirebuli iyo 

okeanuri fskeris gafarToebasTan. xdeboda okeanuri qerqis CaTreva did siRrmeze 

 
 

s. gvelesiani 

 
n. foforaZe, 

sainJinro akademiis 

wevr-koresp., geol. min. 

mecn. doqt. 
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kontinenturi qerqis qvemoT, sadac viTardeba maRali wneva dabal temperaturul piro-

bebSi (Miyashiro 1967, Ernst 1970,  Coleman 1971 da sxv.). es kompleqsi Sedgeba Sarirebu-

li ofiolituri warmonaqmnebis teqtonikuri firfitebisagan. 

Siga kontinenturi tipis glaukofaniani kompleqsebi viTardeba suprastruqturu-

li qanebis xarjze mJave fundamentis destruqciis dros. kontinenturi qerqis Rrmuli 

ivseba kontinenturi azevebidan mowodebuli masaliT. gaWimvis adreul stadiaze egzo-

genuri, aseve endogenuri faqtorebis gavleniT adgili aqvs adre formirebuli konti-

nenturi qerqis ngrevas. axlad warmoqmnili danaleqi formaciebi Seicavs klastur na-

leqebsa da mJave vulkanitebs. misTvis damaxasiaTebeli ar aris kavSiri fuZe vulkani-

tebsa da gabroidebTan. 

faciesis damaxasiaTebeli mineralebia: glaukofani (aseve sxva Na -amfibolebi), 

Jadeiti, lavsoniti _ mineralebi, romlebic eqsperimentuli da geologiuri monaceme-

biT mxolod maRali wnevis pirobebSi warmoiSoba. amave dros glaukofaniani fiqlebis 

faciesis pirobebSi gvxvdeba iseTi mineralebic, romlebic farTodaa gavrcelebuli 

zomieri da dabali wnevis pirobebSic. aseTia: kvarci, albiti, fengiti, paragoniti, 

qloriti, granati, epidoti, qloritoidi, pumpeliiti, aragoniti. 

glaukofaniani fiqlebis faciesis dabaltemperaturuli sazRvari mwvane fiqle-

bis faciesis qveda sazRvarze kidev ufro dabalia. mkvlevarTa didi nawilis mixedviT 

igi 200C-mde ecema. am doneze aRsaniSnavia Ca -ceoliTebis da prenitis lavsonitiT 

Canacvleba da kaolinitisa da montmorilonitis gaqroba. faciesis maRaltemperatu-

ruli sazRvari, iseve, rogorc mwvane fiqlebis, dafiqsirebulia metabazitebSi 

wonasworuli rqatyuaris ganviTarebiT, xolo metapelitebSi _ stavroliTis, sufTa 

almandinis da biotitis gaCeniT. aRar gvxvdeba lavsoniti da Jadeiti. aqve unda 

aRvniSnoT, rom mniSvnelovnad gansxvavebulia mkvlevarTa Sexeduleba glaukofaniani 

fiqlebis faciesis temperaturuli pirobebis Sesaxeb. saxeldobr, f. terneris da g. 

ferxugenis (Тернер, Ферхуген, 1961) mixedviT igi 300-400C  intervalSia, s. braunisa 

da sxv. (Brown et al., 1962) monacemebiT _ 200-300C  moicavs, s. esenis da sxv. (Essene 

et al., 1965) warmodgeniT _ 150-300C  esadageba. p. tailori, r. kolemani (Taylor, 

Coleman, 1968) da v. ernsti (Ernst et al., 1970; Эрнст, 1970) Jangbadis izotopuri Termo-

metris gamoyenebiT asxvaveben glaukofaniani fiqlebis faciesis dabaltemperaturul _ 

200-250-dan 300-330C-mde (SesaZlebelia 400C -mdec ki) da maRaltemperaturul 

(400-450C ) jgufebs. am ukanasknels akuTvneben epidot-granat-glaukofanian saxeobebs 

da glaukofanizebul eklogitebs. 

n. dobrecovi (Добрецов и др., 1974) metabazitebsa da metapelitebSi gamoyofs 

glaukofaniani fiqlebis faciesSi Svid subfaciess: albit-lavsonituri subfaciesi, 

krosit+vinCituri subfaciesi, glaukofan-epidot-qloritoiduli subfaciesi, 

pumpeliit-lavsonit-glaukofanuri subfaciesi, epidot-lavsonit-glaukofanuri sub-

faciesi, Jadeit-glaukofanuri subfaciesi, almandin-lavsonituri subfaciesi. 

a. miaSiro (Миясирo, 1976) glaukofaniani fiqlebis faciesSi gamoyofs maRali 

wnevis tipur da aratipur seriebs. pirvels miekuTvneba glaukofaniani asociacia 

Jadeiti+kvarcTan erTad, xolo meoreSi Jadeiti+kvarci ar gvxvdeba. 

a. marakuSevi (Маракушев, 1965, 1968) varaudobs, rom glaukofaniani fiqlebi 

warmoiSoba mxolod natriumiani metasomatozis Sedegad da savaldebulo ar aris maRa-



saerTaSoriso samecniero-teqnikuri sainformacio Jurnali ̀ ssaaqqaarrTTvveellooss  nnaavvTToobbii  ddaa  ggaazzii~ 

SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL  ,,,,GGEEOORRGGIIAANN  OOIILL    AANNDD      GGAASS""  

МЕЖДУНАРОДНЫЙ НАУЧНО-ТЕХНИЧЕСКИЙ, ИНФОРМАЦИОННЫЙ ЖУРНАЛ ,,ННЕЕФФТТЬЬ  ИИ  ГГААЗЗ  ГГРРУУЗЗИИИИ" 
 

  

vvttwwyybbtthhtt,,ff                                                          --                                                                    uuttjjkkjjuubbff                                                                --                                                                                  SSCCIIEENNCCEE 

65 

119, 2006 

li wneva. dReisaTvis sayovelTaod miRebulia glaukofaniani fiqlebis faciesis ganvi-

Tareba maRali wnevis pirobebSi natriumiani metasomatozis gareSec (Ernst et al., 1970; 

Добрецов, 1973; Винклер, 1979 Мясиро, 1974 da sxv.). 

g. baranovma (Баранов, Кропачов, 1976) pirvelma daadgina glaukofani beCasinis 

metamorful kompleqsSi. igi miuTiTebs am mineralis lokalur gavrcelebaze mxolod 

Saukolis teqtonikuri zewris sagebSi. g. baranovis mixedviT glaukofanis gaCena gana-

piroba SariaJuli movlenebis dros ganviTarebulma maRalma wnevam. mogvianebiT Na  _ 

amfibolebis ( 2Na O 4,3% ), fengitis da Fe-Mn-Ca  granatebis farTo gavrcelebis ga-

mo, beCasinis metamorfuli kompleqsis wnevis pirobebi Sefasebul iqna, rogorc zomie-

ri (4,5-5kbari) da amaRlebuli (6,5-7,5kbari) baruli tipi (Шенгелиа, Попорадзе, 

Потапенко, 1991; Попорадзе, 1993; Шенгелиа и др., 1998; Цуцунава, 2005). 

zemoT Tqmulis safuZvelze beCasinis kompleqsi maRali wnevisa da dabali tem-

peraturis pirobebis mixedviT miekuTvneba a. miaSiros (Миясиро, 1976) aratipur gla-

ukofaniani fiqlebis faciess, romelSic ganviTarebulia am faciesisTvis damaxasiaTe-

beli mineralebi _ glaukofani, krositi, baruaziti, feroedeniti, ekermaniti, vinCiti, 

paragoniti, fengiti, qloriti, epidoti, albiti, magram ar gvxvdeba Jadeiti+kvarci, 

aseve lavsoniti da pumpeliiti. h. tailoris, r. kolemanis (Taylor, Coleman, 1968) da v. 

ernstis (Ernst et. al., 1970; Эрнст, 1970) klasifikaciiT md. yubanis auzis glaukofanis 

Semcveli metamorfitebi miekuTvneba maRaltemperaturul jgufs da warmodgenilia epi-

dot-granat-glaukofaniani saxeobebiT. n. dobrecovisa da sxv. (Добрецов и др., 1974) 

glaukofaniani fiqlebis faciesis kvarcis Semcveli kritikuli metabazituri da meta-

pelituri asociaciebis mixedviT Cven mier Seswavlili metamorfitebi miekuTvneba 

krosit-vinCitur da glaukofan-epidot-qloritoidul subfaciesebs, magram Seswavlil 

mineralur asociaciebSi qloritoidi ar aris warmodgenili, rac qanis qimizmiT _ 

dabali TixamiwianobiT aixsneba. kerZod, faciesisTvis damaxasiaTebeli glaukofa-

ni+qloritoidis, albit+qloritoid+aqtinoliTis da albit +qloritoidis nacvlad, 

Cven SemTxvevaSi, Sesabamisad, ganviTarebulia qloriti+ paragoniti, glaukofa-

ni+epidoti da paragoniti+qloriti, aseve paragoniti+rqatyuara+ qloritoidis magiv-

rad gvxvdeba wonasworuli asociacia _ glaukofani+epidoti. aseve lavsonit+Jadeitis, 

albit+lavsonitis da lavsonit+aqtinoliTis nacvlad ganviTarebulia, Sesabamisad, 

klinocoiziti+paragoniti+kvarci, paragoniti+epidoti da epidoti+qloriti. amasTan 

dakavSirebiT, aRsaniSnavia d. grinis (Green, 1968) monacemebi, sadac miTiTebulia, rom 

maRali wnevis pirobebSi adgili aqvs reaqciebs: lavsoniti+ 

Jadeiti=klinocoiziti+paragonoti+kvarci+ 2H O  da lavsoniti+albiti=klinocoiziti+ 

paragonoti+kvarci+ 2H O . aseve h. vinkleris (Винклер, 1979) mier dafiqsirebulia reaq-

ciebi: lavsoniti+qloriti=klinocoiziti+aluminiT mdidari qloriti+kvarci+ 2H O  da 

lavsoniti+kalciti=klinocoiziti+ 2 2CO +H O . 

mikroskopuli da mikrozonduri Seswavlis safuZvelze md. yubanis auzis metamo-

rfitebis wonasworuli mineraluri asociaciebi davitaneT T-P  koordinatebis diag-

ramaze, sadac mocemulia 2 2 3 2 2Na O-CaO-(Mg,Fe)O+Al O +(xSiO +H O)  sistemis mineraluri 

wonasworobebi, xolo 
2H OP =P saerToOeyrdnoba eqsperimentebisa da gaangariSebis monaceme-

bs (nax.). diagramidan Cans, rom Seswavlili metamorfitebis ganviTarebis are moicavs 
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glaukofaniani fiqlebis faciess da glaukofaniani fiqlebisa da mwvane fiqlebis 

faciesebs Soris gardamaval velsac. wnevis intervali 7-14 kbaris farglebSia; tempe-

ratura upiratesad 400-500C  ganisazRvreba, magram ar gamovricxavT ufro maRal, 

naklebad _ dabaltemperaturul pirobebsac. 

 
 

rogorc cnobilia, beCasinis metamorfuli kompleqsi uTanxmod gadafarulia si-

lur-ordoviculi urleSis wyebiT, romelsac gancdili aqvs mxolod anqimetamorfizmi. 

beCasinis ukve metamorfizirebuli kompleqsis metamorfitebi gakveTilia kaledonuri 

(beskes-muStas) da gvianhercinuli (malkisa da yubanis) granitoidebiT. glaukofaniani 

fiqlebis faciesisaTvis ar aris damaxasiaTebeli granituli magmatizmi. zemoT Tqmulis 

safuZvelze maRali wnevisa da dabali temperaturis regionalur metamorfizms 

baikaluri epoqis teqtogenezs vukavSirebT. 
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daskvna 
 

amrigad, beCasinis kompleqsis glaukofaniani metamorfitebi miekuTvneba aratipur 

glaukofaniani fiqlebis faciesis maRaltemperaturul safexurs, ganviTarebulia Siga 

kontinentur pirobebSi da gancdili aqvs baikaluri dabalgradientuli da maRali 

wnevis prograduli regionaluri metamorfizmi. 
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saqarTvelos karaganuli da konkuri naleqebis 

stratigrafiisaTvis 
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Key words: stratigraphy, Mollusk fauna, Paratetis. 

Abstract:  For the stratigraphy of Karaganian and Konkian Sediments of Georgia 

               Despite several geologists' opinion our new field and paleontological investigation data absolutely 

confirm stratigraphical chart of Karaganian and Konkian sediments given by E. Jgenti (1991), which is as 

follows:Karaganian region layer is subdivided into two sublayers: Arkhashenian and Varnian. An independent 

Kartvelian stratum — in Khobi and Mukhuri sublayers. As for Konkian, it is subdivided into Sartaganian and 

Veselianskian sublayers.  

 

Sesavali 

 
 aRmosavleT parateTisis farglebSi farTod gavrcele-

buli karaganuli da konkuri naleqebis biostratigrafiis ri-

gi sakiTxebi dRemde davis sagnad rCeba. am mxriv gamonakliss 

arc saqarTvelos teritoria warmoadgens, sadac aRniSnuli 

warmonaqmnebi (50-600 m-mde) monawileobs amierkavkasiis 

mTaTaSua olqis (e. gamyreliZe, 2000) TiTqmis yvela geoteq-

tonikuri erTeulis agebulebaSi. problemis erT-erT mizezad 

SeiZleba isic CaiTvalos, rom Zalian cotaa iseTi sruli 

Wrili, sadac zemoxsenebuli regiosarTulebi mTel sisqeze 

kargad iyos paleontologiurad daxasiaTebuli. kidev ufro 

Znelia sakuTriv sarTaganuli asakis normul-zRviuri faunis 

mopoveba. amitom yoveli gaSiSvleba, rac unda fragmentuli 

iyos, paleontologiuri TvalsazrisiT, mkvlevarTa Soris did 

interess iwvevs. 

 

ZiriTadi nawili 

 

2003-2005 ww. savele samuSaoebis dros Cveni yuradReba miipyro xaragaulis ra-

ionis sof. serbaisis teritoriaze mdebare Suamiocenuris Wrilma, romelic pirvelad 

detalurad Seiswavla e.JRentma (1958), xolo SemdgomSi l. biZinaSvilma (1971), rome-

lmac sakmaod mdidari qarTveluri da sarTaganuli asakis moluskuri fauna moipova. 

miuxedavad amisa, Cvenma SreSreze Sedgenilma Wrilma saSualeba mogvca Segvegrovebina 

damatebiTi paleontologiuri masala, romelSic zogierT saxe saqarTveloSi dRemde ar 

iyo cnobili, ris safuZvelzec vecadeT dagvezustebina gansaxilveli regiosarTulebis 

urTierTdamokidebuleba, sazRvrebi da moculobebi.' 
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 qvemoT mogvyavs Cven mier Sedgenili Wrilis detaluri aRwera (qvemodan zemoT): 

1. msxvilmarcvlovani, sqelSreebrivi, moyviTalo feris mkvrivi qviSaqvebi, kirqvis 

Txeli SuaSreebiT. qviSaqvebSic da kirqvebSic gafantulia sxvadasxva zomis 

Spaniodontella pulchella (Baily), romlebic dastis sxvadasxva doneze lumaSelebs 

qmnian.......................................................................................................................................................................... 9 m 

x a r v e z i ................................................................................................................................................. 20 m 

2. msxvilmarcvlovani, moyviTalo-Jangisferi mkvrivi aramkafiod Sreebrivi qviSaqvebi, 

romelSic SevagroveT Savanella (=Spaniodontella) andrussovi (Toula), Spaniodontella 

pulchella (Baily)....................................................................................................................................................1,5 m 

x a r v e z i ................................................................................................................................................. 60 m 

3. mkvrivi, moyviTalo feris masiuri qviSaqvebi, romlis qveda nawilSi mimofantulia 

Euxinibarnea sp.-is niJarebi, xolo zeda nawilSi lumaSelis linzebSi aRmoCnda 

Euxinibarnea (=Barnea) pseudoustjurtensis (Bog.), E.(=Barnea) ustjurtensis (Eichw.) ..........2,5 m 

4. muqi nacrisferi Sreebrivi msxvilmarcvlovani qviSaqvebi...................................................... 3 m 

5. muqi nacrisferi moyviTalo sustad karbonatuli qviSaqva, romelSic aRiniSneba Sem-

degi saxeebi: Cardium (Plicatiforme) praeplicatum (Hilb.), Venus basteroti (Desh.), Chama 

gryphoides (L.), Oxistele orientalis Cossm. et Peir., O. orientalis serbaisensis Zhg ................... 1 m 

6. muqi nacrisferi karbonatuli qviSaqvebidan Cven mier ganisazRvra _ Cardium 

andrussovi (Sok.), C. baranovense (Hilb.), C. (Acanthocardia) praeechinatum (Hilb.), C. ex gr. 

hispidiforme (David.), C. platovi (Bog.),  Oxistele  orientalis  Cossm. et Peir., O. orientalis 

serbaisensis Zhg…............................................................................................................................................ 2,2 m 

7. muqi nacrisferi karbonatuli qviSaqva, romelSic aRmoCnda Cardium platovi (Bog.), 

Venus basteroti (Desh.), Lutraria lutraria (L.), Tellina (Peronidia) planata (L.), Pitar italica 

(Defr.), Chama gryphoides (L.), Oxistele  orientalis  Cossm. et Peir., O. orientalis serbaisensis 

Zhg., Natica (Nacca) millepunctata tigrina (Defr.) ............................................................................... 1,1 m 

8. moyviTalo-monacrisfro karbonatuli qviSaqva, Semdegi ganamarxebuli formebiT: 

Pitar italica (Defr.), Chlamys multistriata (Poli.), Oxistele  orientalis  Cossm. et Peir., O. 

orientalis serbaisensis Zhg…............................................................................................................................ 2 m 

9. moyviTalo-monacrisfro karbonatuli sqelSreebrivi qviSaqvebi ..................................... 2 m 

x a r v e z i .................................................................................................................................................. 12 m 

10. moTeTro feris sqelSreebrivi (TiTqmis masiuri) msxvilmarcvlovani qviSaqvebi, 

oolituri qviSiani kirqvebis linzebiTa da SuaSreebiT. dasta mdidaria orsagduli-

anebis detritusiT ...................................................................................................................................... 28 m 

11. igive, rac dasta 10, romlis ukidures zeda nawilSi vnaxeT sarmatuli gastropo-

debis habitusis Gibbula- s warmomadgenlebi ................................................................................ 2 m 

 aRweril WrilSi dasta 1 (ix. nax.) TiTqmis mTel sisqeze Seicavs qveda karaga-

nulisaTvis (arxaSenis Sreebi) damaxasiaTebel Spaniodontella pulchella Baily-s da am fau-

nis Semcveli qviSaqvebis adrekaraganuli asaki araviTar eWvs ar iwvevs. TanxmobiT gan-

lagebul me-2 dastaSi, romelic msgavsi qviSaqvebiT aris warmodgenili, Spaniodontella 

pulchella Baily - s gverdiT Cndeba Lutetiidae - ebis axali gvaris Savanella Zhg.-is 

warmomadgeneli - Savanella (=Spaniodontella) andrussovi (Toula). ukanaskneli, rogorc wesi, 

regiosarTulis ukidures zeda SreebTan aris dakavSirebuli da, e. JRentis (1976) mo-
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nacemebiT, gvian karaganulis (varnuli) dasawyisze migvaniSnebs. me-3 dastis qveda 

SreebSi aRiniSneba Pholadidae-ebis niJarebi, romelTa daculoba ar gvaZlevs saSualebas 
 

 
karaganuli da konkuri naleqebis stratigrafiuli sqema 
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isini saxeobamde ganvsazRvroT. miuxedavad amisa, aRniSnuli endemuri gvaris aseTi 

simravle mxolod qarTveluri regiosarTulisaTvis aris damaxasiaTebeli (l. daviTa-

Svili, 1930). amave dastis zeda nawilSi Cven vnaxeT Euxinibarnea (=Barnea) 

pseudoustjurtensis (Bog.) da E. (=Barnea) ustjurtensis (Eichw.). es formebi qarTveluris qve-

da qvesarTulis (xobis Sreebi) saxe-indeqsebad aris miCneuli (e. JRenti, 1976). rac 

Seexeba qarTveluris zeda qvesarTuls (muxuris Sreebi), Cven mier aRweril WrilSi 

igi unamarxo meoTxe dastis qviSaqvebiTaa warmodgenili.  

aqve unda aRiniSnos, rom, e. JRentis (1976) monacemebiT, Caketili auzis axali 

endemuri binadari - Euxinibarnea Zhg. warmoiSva karaganuli Barnea (Anchomasa) 

ujratamica Andrus.-is filogeneturi ganviTarebis gziT da mxolod qarTveluri regiosa-

rTuliT Semoifargleba. 

aRwerili Wrilis moluskur kompleqsebSi mkveTri cvlileba SeiniSneba strati-

grafiulad zemoT (dastebi 5-8), sadac Sreebi sruliad gansxvavebul, sakmarisad mdi-

dar da mravalferovan moluskur saxeebs Seicavs, rac uTuod mniSvnelovan hidrologi-

uri pirobebis SecvlasTan unda iyos dakavSirebuli. faunis saerTo xasiaTi da nor-

mul-zRviuri formebis siWarbe aSkarad miuTiTebs zRvis marilianobis okeanurTan miax-

loebaze. swored aseTi makro- da mikrofaunis tipis kompleqsebia damaxasiaTebeli (b. 

JiJCenko, 1959; r. merklini da l. neveskaia, 1955; e. JRenti, 1991; kraSeninikovi da 

sxv. 2003; l. neveskaia da sxv. 2004) sarTaganuli regiosarTulisaTvis, rac Cven mier 

aRweril WrilSi moyvanili moluskuri saxeobebiTac dasturdeba. 

gansakuTrebiT unda aRiniSnos, rom 5 –6 dastebSi gansazRvruli moluskebidan 

kardiumebis 4 saxeoba (Cardium (Plicatiforme) praeeplicatum (Hilb.), C.  baranovense (Hilb.), 

C. hispidiforme (David.), C. platovi (Bog.)) da Lutraria lutraria (L.) pirveladaa aRniSnuli  

parateTisis sarTaganul naleqebSi. 

namdvili okeanuri hidrologiuri reJimi myardeba ufro mogvianebiT (dasta 7), 

rac mtkicdeba qviSaqvebSi e.JRentisa (1958) da Cven mier nanaxi iseTi didtaniani poli-

haluri formebiT, rogoricaa - Tellina (Peronidia) planata (L.), Lutraria lutraria (L.), Pitar 

italica (Defr.), Chlamys multistriata (Poli) da sxv. 

stratigrafiulad zemoT (dasta 8) moluskuri faunis kompleqsi isev Raribdeba 

(rCeba mxolod 4 saxeoba), ispoba orsagdulianebis TiTqmis yvela didtaniani warmomad-

geneli, rac ar SeiZleba ar aixsnas zRvis marilianobis xelaxali daqveiTebiT. magram 

miuxedavad amisa, faunis oTxive saxeoba sarTaganuli qvesarTulisTvisaa damaxasiaTebe-

li. 

momdevno me-9 da me-10 dastebi, Tu ar CavTvliT moluskebis detrituss, praqti-

kulad unamarxoa, xolo, rac Seexeba me-11 dastas, aq Srenaris mTel sisqeze sar-

matuli ieris Gibbula(Trochus)-sebis warmomadgenlebi dafiqsirda. 

zemoxsenebul WrilSi marTalia paleontologiurad ar dasturdeba veselianku-

ri qvesarTuli, magram ar gamovricxavT, rom konkursa (sarTagani) da sarmatul na-

leqebs Soris TanxmobiT ganlagebuli 42 m sisqis qviSaqvebis Srenari (dastebi 9-10), 

stratigrafiuli mdebareobis mixedviT, veseliankuri qvesarTulis dones ikavebdes. 
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daskvna 
 

zemoaRniSnulidan gamomdinare, sof. serbaisis geologiuri Wrilis analizis 

safuZvelze karaganuli da konkuri regiosarTulebis urTierTdamokidebulebisa da 

stratificirebis suraTi Semdegnairad warmodgeba: 

 karaganuli regiosarTuli (e. JRenti, 1976) iyofa or qvesarTulad: qveda - ar-

xaSenis da zeda - varnuli. pirvelisaTvis damaxasiaTebelia Caketili auzis 

Spaniodontella pulchella Baily, maSin, roca zeda qvesarTulisaTvis - normul-zRviuri axa-

li gvaris Savanella Zhg. (Savanella andrussovi (Toula))-s warmomadgenlebi. es Tanamimdev-

roba SesaniSnavad Cans zemoaRniSnul WrilSic. 

momdevno qarTvelur regiosarTuls zogi mkvlevari adre da dResac (merklini, 

1953; kraSeninikovi da sxva, 2003) s.l. konkuris qvesarTulad miiCnevs. e.JRentis (1976) 

monacemebiT, es stratoni Pholadiidae - ebis sruliad gansxvavebuli endemuri gvaris - 

Euxinibarnea Zhg. Semcvelobis gamo unda ganvasxvavoT mimdebare naleqebisagan. ufro 

metic, am gvaris filogeneturi ganviTarebis etapebze dayrdnobiT e.JRenti aRniSnul 

stratigrafiul erTeuls orad hyofs: - qveda xobis Sreebi (damaxasiaTebeli 

Euxinibarnea ustjurtensis (Eichw.)) da zeda muxuris Sreebi (Euxinibarnea cubarica (Zhizh.)). 

Cven mier aRweril WrilSi mxolod xobis Sreebis paleontologiuri dadastu-

reba moxerxda, magram es ar gamoricxavs, rom ukanasknelsa da sarTaganul qvesarTu-

lebs Soris dasta 4 muxuris Sres Seesatyvisebodes. 

ganxilul WrilSi sarTaganuli qvesarTulis arseboba araviTar eWvs ar iwvevs 

im mdidari normul-zRviuri moluskuri faunis gamo, romelic jer e.JRentis (1958) da 

l. biZinaSvilis (1971), xolo Semdeg Cven mier iqna mopovebuli. jerjerobiT ver moxe-

rxda xsenebul ubanSi veseliankuri Sreebis faunisturi dadastureba, magram gamori-

cxuli ar aris konkuris am qvesarTulis aRwerili me-9-10 dastebis farglebSi ar-

seboba, sarTaganuli faunis Semcvel Sreebsa da sarmatuli ieris Gibbula-ebis Semcvel 

Sreebs Soris. 

amrigad, dReisaTvis karaganuli da konkuri naleqebis stratigrafiuli sqema aR-

niSnuli mkvlevarebisa da Cveni monacemebiT warmogvidgeba ise, rogorc es TandarTul 

geoqronologiur sqemazea warmodgenili. 
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Tanamgzavruli kavSirgabmuloba da kosmosuri 

geologia 

 

wwaarrddggeenniilliiaa  ssaaiinnJJiinnrroo  aakkaaddeemmiiiiss  ssaappaattiioo  aakkaaddeemmiikkoossiiss  ii..  ggoogguuaaZZiiss  mmiieerr 
 

Key words: satellite communication, space geology, distance study. 

Abstract:  Satellie communication and space geology. 

 The photo - and telephotographs taken from space ships enable to explore zone and global 

peculiarities of atmosphere, lythosphere, gydrosphere, biosphere and totally the landscape of our planet and 

determine the supposed location of the mineral resources fields. For this purpose the geological objects 

distance study method is widely used. Installation of this method allowed to reveal oil, gas, copper and other 

mineral resources beds and track the geologic section structure directions. 

 

Sesavali 
 

 kosmosidan dedamiwis agegmva xorci-

eldeba xelsawyoebiT, romlebic dedamiwis 

atmosferos farglebs gareTaa. es sa-

Sualebas gvaZlevs kosmosuri suraTebiT Se-

viswavloT atmosferos, liTosferos, hid-

rosferos, biosferos da mTlianad Cveni 

planetis landSaftis ZiriTadi struqturu-

li, regionaluri, zonaluri da globaluri 

Taviseburebebi. kosmosuri gadaRebebiT miRe-

buli dedamiwis zedapiris suraTebi farTod 

gamoiyeneba meteorologiaSi (Rrublianobis, 

Tovlis safaris Seswavla da sxva); okeanologiaSi (dinebebis, meC-

xeri wylis fskeris Seswavla da sxva); geologiasa da sasargeblo wiaRiseulis sabad-

oebis ZebnaSi; myinvarebis, Waobebis, udabnoebisa da tyeebis kvlevisas, savarguli miwe-

bis aRricxvisas da wvrilmasStabiani geologiuri da geografi-

uli rukebis Sedgena-ganaxlebisas; teritoriis bunebriv-sameurneo 

daraionebis dros. 

 

ZiriTadi nawili 
 

 kosmosidan pirveli suraTebi raketebidan gadaiRes 1946 

wels; dedamiwis xelovnuri Tanamgzavrebidan - 1960 wels; 

pilotirebuli kosmosuri xomaldebidan - 1961 wels; es iyo 

"vostoki", romelzec i. gagarini imyofeboda (nax. 1). kosmosuri 

xomaldebidan gamosaxulebebis dedamiwaze gadacema warmoebs radi-
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osatelevizio sistemebis gamoyenebiT. 

 dedamiwis orbitidan ZebniTi samuSaoebis Catarebis praqtikaSi farTod inergeba 

geologiuri obieqtebis distanciuri Seswavlis meTodi. jer kidev pirvelma aviatoreb-

ma yuradReba miaqcies imas, rom simaRlis matebasTan erTad reliefis wvrili detalebi 

aRar Cans, samagierod mwvane safars Soris Cans reliefis msxvili elementebi, rom-

lebic gamosaxaven dedamiwis siRrmul agebulebas. aerogeologebi, zedapiruli landSa-

ftis fotografirebas da Semdeg maT deSifrirebas awarmoeben specialuri optikuri 

xelsawyoebiT, SeuZliaT zogierTi naoWa struqturebis gamovlena. am xerxis safuZve-

lia reliefis damokidebuleba planetis siRrmul agebulebasTan. geologiaSi iyeneben 

Zebnis axal meTods - aerogeologiuri agegmva. man gansakuTrebiT kargi Sedegi aCvena 

Sua aziis, dasavleT yazaxeTis da winakavkasiis udabnoebsa da tramalebis raionebSi. 

magram aerofotosuraTi moicavs SezRudul farTobebs (ara umetes 500-700 km2). es 

savsebiT sakmarisia lokaluri struqturebis gamosavlenad, magram ufro msxvili 

geologiuri obieqtebi SeumCneveli rCeba. isini ar Canan, Tu Cven uSualod dedamiwis 

zedapirze vdgavarT. 

 

 
nax. 1. kosmosuri xomaldi `vostoki~ 

 

 ukanaskneli wlebis ganmavlobaSi kosmosuri teqnikis ganviTarebasTan dakavSire-

biT farTod daiwyes kosmosuri fotosuraTebis gamoyeneba geologiuri miznebisaTvis. 

isini mravaljer aRemateba aviaciis saSualebiT gadaRebul aerofotosuraTebze gamosa-

xul farTobebs. amasTan, aRmofxvrian niadagisa da mcenareuli safaris SemniRbav gavle-

nas. reliefis detalebi lagdeba da dedamiwis qerqis struqturebis calkeuli fragme-

ntebi mTlian zonebad erTiandeba. aRmoCnda, rom danaleqi qanebic, romlebic faraven 

dedamiwis zedapirs araa dabrkoleba. am fxvier naleqebis miRma SeumCevnlad gamoanaTebs 

liTosferos siRrmuli horizontebi. gaCnda axali mimarTuleba - kosmosuri geologia, 

romelic awarmoebs dedamiwis geologiuri agebulebis distanciur Seswavlas. kosmosur 

geologias aqvs kvlevis mravali meTodi. esaa vizualuri dakvirveba, agegmvis foto-, 

tele-, speqtrometriuli, infrawiTeli, radaruli, agreTve magnituri, radiaciuli, re-

ntgenuli da sxva saxeebi [1-3]. 

 kosmosidan landSaftis zedapiruli elementebis vizualuri dakvirvebebi daiwyo 

i. gagarinis gafrenis droidan. kosmonavtebs SesaZlebloba aqvT agreTve imsjelon 
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zRvis fskeris siRrmeebze, Selfebis agebulebaze, SearCion obieqtebi Semdgomi distan-

ciuri SeswavlisaTvis. foto- da teleagegmva yvelaze ufro perspeqtiulia maqsimalu-

ri moculobis informaciis misaRebad. am meTodis daxmarebiT SeiZleba davinaxoT deda-

miwis Zalian msxvili elementebi - megastruqturebi an morfostruqturebi. mis sxva 

Taviseburebas warmoadgens integrirebis efeqti, romelic SesaZleblobas iZleva 

wvrili da, erTi SexedviT, gancalkevebuli struqturebis wyeba aRviqvaT, rogorc erTi 

mTliani gamosaxuleba. speqtrometriuli agegmvis saSualebiT ikvleven bunebrivi obieq-

tebis eleqtromagnituri gamosaxulebis speqtrs sxvadasxva diapazonis sixSireebSi. in-

frawiTeli agegmva afiqsirebs mxolod ИK- gamosxivebis speqtrs, daadgens dedamiwis 

regionalur da globalur Tbur anomaliebs [4]. 

 radaruli agegmva SesaZleblobas iZleva Seswavlil iqnes dedamiwis zedapiri 

Rrublebis safaris arsebobis miuxedavad. radaruli gamosaxulebis geologiuri inter-

pretacia dafuZnebulia suraTis tonis, teqsturis, struqturis gamoxatvis analizze. 

misi simkveTre damokidebulia dedamiwis reliefSi geologiuri obieqtebis gamosa-

xulebis xarisxze. kosmosuri suraTebis Seswavlis Sedegad geologebma calsaxad gada-

wyvites didi xnis dava - sad vrceldeba uralis mTebi samxreTi mimarTulebiT? siR-

rmuli rRvevebis xazebma aCvena es mimarTuleba: Sua aziis udabnoebis gavliT adenis 

yuremde. gamokvleul iqna aziisa da afrikis bevri Znelad misadgomi mTiani da udabnos 

raionebi. specialistebis mier agreTve Seswavlil iqna aziis msxvili regionebi: Sua 

aziis udabnoebi da naxevrad udabnoebi, tian-Sanis, pamiris, himalais mTiani raionebi, 

aRmosavleT da dasavleT cimbiris teritoriebi. kvlevebis Sedegad gamovlinda axali 

da dazustda cnobili regionaluri rRvevebi. kerZod, kosmosidan miRebuli gamosaxu-

lebebis analizis safuZvelze dadginda md. obis gaswvriv gamavali msxvili daqucmace-

buli zonis arseboba. manamde aq regionaluri rRvevis arseboba (Sua obis rRveva) saka-

maTo iyo. gamokvleul iqna agreTve dasavleT cimbiris - purskis rRveva; aseve SesaZle-

beli gaxda himalais wina mxaris ganapira gaRunvis Semokontureba; napovnia rRvevebis 

msxvili sistemis aRmosavleTi gagrZeleba, romelic kveTs indoeTis naxevarkunZuls 

(indis struqturuli nakeri); naCvenebia, rom dasavleT cimbiris filaqani xasiaTdeba 

gansxvavebuli asakis blokuri agebulebiT. kosmosuri suraTebis daxmarebiT gaanalizda 

CrdiloeT afrikis da arabeTis didi udabnoebis (saharis, libiis, arabeTis, rub-el-

xali), aseve mcire aziis mTiani raionebis agebuleba. dadgenil iqna siRrmuli rRvevebi, 

romlebic subganedurad kveTs saharas (baxadoris rRveva); dadasturda rRvevebis arse-

boba arabeTis naxevarkunZulze, romlebic vrceldeba sparseTis yuris samxreT-dasavle-

Ti napiris gaswvriv; napovnia cnobili Talas-ferganis rRvevis samxreT-aRmosavleTi ga-

grZeleba, ramac SesaZlebeli gaxada axleburad warmoedginaT kunlunis mTebis Znelad 

misadgomi raionis geologiuri agebuleba. gamovlenil iqna himalais, indoeTis da ko-

lis naxevarkunZulis zogierTi geologiuri Taviseburebebi.  

 kosmosuri suraTebis gamoCenasTan erTad geologebis yuradReba miipyro uzarma-

zarma rgolebma, ovalebma, rkalebma, romlebic am fotosuraTebze gamodian qedebis 

naoWebs Soris da dablobebze danaleqi qanebis wyebebSi. esenia rgoluri struqturebi 

(nax. 2). isini did interess iwveven imitom, rom am struqturebis 70%-ze metSi napov-

nia sxvadasxva sasargeblo wiaRiseuli. am struqturebis zomebi ganivkveTSi aRwevs aT-
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obidan aTasobiT kilometramde. dedamiwis yvelaze msxvil rgolur struqturebs war-

moadgens nuklearebi (laT. nucleus - birTvi). savaraudod 4 miliardi wlis win deda-

miwaze arsebobda mTvarisa da marsis zRvebis tipis uzarmazari rgoluri auzebi. Sem-

degSi naleqebis daleqvis, magmuri da metamorfuli procesebis Sedegad maT adgilze 

warmoiSva kontinenturi miwis qerqis pirveli birTvebi. dReisaTvis Zveli baqnebis far-

glebSi cnobilia 33 nukleari. maTgan yvelaze msxvilia Crdilo-amerikis diametriT 

3800 km, xolo yvelaze patara - 500 km. 

 

 
nax. 2. rgoluri struqtura - riSatis dablobi mavritaniaSi 

 

 kosmosur suraTebze gamovlenili rgoluri struqturebis didi nawili dakavSi-

rebulia magmur procesebTan, romelic mimdinareobs mantiasa da dedamiwis qerqSi. yve-

la kontinentebze farTodaa gavrcelebuli rgoluri struqturebi, romelTa warmoSo-

ba ZiriTadad dakavSirebulia kristaluri fundamentis amoweva-CawevasTan. dadebiTi 

rgoluri struqturebi warmodgenilia anteklizebiT, xolo uaryofiTi - sineklizebiT. 

 egzogenuri rgoluri struqturebi dakavSirebulia dedamiwis zedapirul proce-

sebTan, rac iwvevs dedamiwis qerqis calkeuli ubnebis Cajdomas. es struqturebi 

Cveulebriv araa didi da xSirad miuTiTebs iq teqtonikuri warmoSobis siRrmuli rgo-

luri struqturebis arsebobaze. 

 es araa kosmosuri geologiis miRwevebis sruli CamonaTvali. bunebrivia, Cndeba 

kiTxva, rogor davukavSiroT am Sedegebs sasargeblo wiaRiseulis sabadoebis Zebna, 

kerZod, navTobisa da gazis. kosmosuri da aerogeologiuri kvlevebi ver aRmoaCenen sa-

sargeblo wiaRiseulis sabadoebs, gansakuTrebiT exla, roca dedamiwis zedapiri met-na-

klebad Seswavlilia da geologebi eZeben sabadoebs, romelTac ara aqvT gamosavali de-

damiwis zedapirze. kosmosuri kvlevebi gvexmareba davadginoT geologiuri struqture-

bi, sadac SesaZlebelia sasargeblo wiaRiseulis arseboba, ukeT SevicnoT dedamiwis 

qerqis agebulebis kanonzomierebebi da maTSi sasargeblo wiaRiseulis ganlageba. aqedan 

gamomdinare, kosmosuri geologia gamoavlens specifikur struqturebs, xelsayrels, 
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magaliTad, navTobisa da gazis dasagroveblad. aseT struqturebs,  warmoadgens rRve-

vis zonebi. 

 amrigad, kosmosuri orbitidan awarmoeben geologiur struqturaze varaudis Ta-

visebur analizs. es exeba ara marto navTobsa da gazs. kosmosuri suraTebis daxmare-

biT SesaZlebeli gaxda, magaliTad, pakistanis zogierT raionSi spilenZis sabados arse-

bobis prognozireba. geologebma namdvilad aRmoaCines iq spilenZis madnis budobebi. 

exla warmovidginoT ZebniTi samuSaoebis aseTi Tanamimdevroba. dasawyisSi geologebi 

adgenen sxvadasxva sasargeblo wiaRiseulis sabadoebis kavSirs geologiuri struqtu-

rebis tipebTan. geologiuri reliefis nimuSebi, rogorc etaloni Seitaneba kompiute-

ris maxsovrobaSi. SemdgomSi Seswavlili teritoriis kosmosur suraTebs Seadareben 

nimuSebs. landSaftis ubnebi, romlebic garkveuli niSnebiT axlosaa etalonTan, aRiniS-

neba rogorc perspeqtiulebi da eqvemdebareba Semowmebas. geologiuri eqspediciebi ata-

reben savele kvlevebs da gvaZleven saboloo daskvnas. 

 

daskvna 
 

 kosmosuri foto- da telegadaRebebis praqtikuli gamoyenebis uaxlesi perspeq-

tivebi dedamiwis siRrmuli agebulebis Sesaswavlad da sasargeblo wiaRiseulis Zebnas-

Tan dakavSirebulia mravalarxiani gadaRebebis mqone orbituli samecniero sadgur-la-

boratoriebis gaSvebasTan. es zrdis miRebuli informaciis mravalferovnebas da mo-

culobas, uzrunvelyofs am informaciis damuSavebis SesaZleblobas, kerZod, kosmosuri 

suraTebis deSifrirebas. 
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kolongareTa gamovlinebis grifonebSi an garTu-

lebaTa sxva saxeobebSi gadasvlis prognozireba 

saxeobaTa gamocnobis meTodiT 
 

 

Key words: out of colomn, griffon, absorbtion, delay, burst out. 

Abstract: Prognosis of he Transition of out of Colomn Symptoms in Griffon or other forms  of Complications by 

means of Recognition method.  

The work deals and analyses the out of colomn symptoms in griffon or other forms of complications 

by forms recognition method. The statistics data of the factual material are obtained from 43 wells of  

Ninotsminda field. On the basis of training selection the decisive code (DC) is drawn up inluding: depth of the 

well (H), depth of the previous colomn (H'), bed pressure (Pn); hydrostatic pressure gradient (P'n). On the 

basis of form recognition by Valda method the following is calculated: diognose and information coefficients. 

As a result griffons of 4 wells and a number of other complications have been revealed including catastrophic 

absorbtions, considerable delays and outbursts. In particular, on well #100 a catastropic oil and gas outburst 

has actually occured. It considerably contaminated the oecology of the region.   

 

Sesavali 
 

 cnobilia, rom dacementebis Se-

mdeg kolongareTa gamovlinebebi iw-

vevs garTulebas da mis sxvadasxva 

saxeobaSi gadasvlas, rac rTuli pro-

cesia. misi likvidacia dakavSirebulia 

rogorc fulad, aseve droiT xarjeb-

Tan. saWiroa brZola garTulebis yve-

la saxeobis mimarT, romelic dakavSi-

rebulia Rrma analizTan, raTa Sevic-

noT maTi warmoqmnis ZiriTadi geolo-

giur-teqnikuri mizezebi. e.i. arsebobs 

SemTxveviTi raRac faqtorebi, romle-

bic xels uwyoben kolongareTa gamov-

linebebs, romelic gadadis garTulebebis garkveul saxeobaSi. 

aseT pirobebSi Zalzed praqtikulia 

da efeqturi gamoviyenoT procesTa saxeo-

bis gamocnobis meTodi, is monacemi, 

romelic sabadoze gaburRuli WaburRi-

lebis JurnalSi statikur-informaciuli 

monacemebis saxiTaa dagrovili. es mona-

cemebi yovelgvari maTematikuri gamoTvle-

bis gareSe SesaZloa gamoviyenoT kvlevis, 

msjelobis sagnad. 
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iiffkkddff  [[ffhhtt,,ffddff7   
vfubcnhfynb 

ZiriTadi nawili 
 

 saxeobaTa gamocnobis meTodi SinaarsiT warmoadgens kvlevis 

meTods, romelic sarewao monacemebis Sesaswavli SerCevis safuZ-

velze dgeba e.w. gadawyvetis wesi (gw) (anu `maswavlebeli~), rome-

lic saSualebas gvaZlevs mivakuTvnoT obieqtis ganxiluli proce-

sebis monacemebi erT-erT klass, e.i.  procesTa garkveul saxeobas.  

 erT-erT martivs saxeobaTa gamocnobaSi, romelic arc ise 

Znelia, aris valdis Tanamimdevruli diagnostirebis procedurebis 

(vTdp) meTodi, romelmac ukanasknel wlebSi farTo gamoyeneba pova. 

gvinda igi gamoviyenoT sangrevispira zonis kolongareTa garTule-

bebis diagnostirebisaTvis, rom Semdgom gavzardoT burRvis teqnologiuri procesis 

efeqturoba da amiT SevamciroT garTulebebi da avariebi [1].  

 ganvixiloT kolongareTa gamovlinebebis saxeobani da SemoviRoT aRniSvnebi: 

 

garTulebebis saxeobebia: 
 

1. WaburRilis Camoqceva da Camongreva _ W.C. 

2. qanebis gajirjveba da lulis Seviwroeba _ saburRi iaraRis gaWianureba da 

CaWera _ i.C. 

3. gamrecxi xsnaris STanTqma - umniSvnelo, nawilobrivi, sruli da katastro-

fuli _ u.ST., n.ST., sr.ST., kat.ST. 

4. navTobgazwyal gamovlineba _ ngw.gam. _ grifoni, kol.gar.gam - amosrola.  

garTulebis prognozirebisaTvis valdis Tanamimdevrul diagnostirebis procedu-

raSi (v.T.d.p) gamoviyenoT faqtiuri masala, romelic aRebul iqna 43 gaburRuli 

WaburRilidan ninowmindis farTobze kompania `kanargo~-dan. 

gansazRvrul saxeobaTa Tvisebad iTvleba garTulebis zemoCamoTvlili saxeoba, 

rigobriobis nomriT da pirobiTi aRniSvniT, romelic eyrdnoba dafiqsirebul sarewao 

dokuments: WaburRilis faqtiuri sangrevis (H ) siRrme, wina kolonis CaSvebis siRrme 

( 1H ), fenis wneva (  ) da gamrecxi xsnaris hidrostatikuri wnevis gradientis sidide 

( 1
gr ). 

Sesaswavli SerCevis pirveli cxrili moicavs 43 WaburRilis TiTqmis yvela 

monacems. 
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gagrZeleba 
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gagrZeleba 
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gagrZeleba 
 

 
 

warmodgenil cxrilSi mocemulia 43 kolongareTa garTuleba, maT Soris 4 

grifonis, 41 STanTqmisa da gazgamovlinebis saxiT. 

zogierTi geologiuri garTuleba specialurad ar iqna Setanili Sesaswavli 

SerCevis siaSi (Tumca CamonaTvalSi Sedis), maT Semdgomi gadamwyvet wesebSi 

prognozirebis Casatareblad. 

gadamwyvet wesTa (gw) Sesaqmnelad (vTdp) yovel calkeul oTx saxeobaze iqmneba 

rigobrioba, romelic iyofa intervalebad. gamoiTvleba intervalebis sixSire. sixSiris 

wonasworobis done monacemebis sawyisi sididis (sp.s) da sruli sixSiris (as.s.) mixedviT. am 
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ukanasknelis mixedviT ganisazRvreba diagnostirebis koeficienti (d.k.) da informaciuli 

koeficienti (inf.k.) saTanado intervalisaTvis yovel calkeul niSan-TvisebaTa mixedviT. 

saboloo Sedegebi Setanilia gaangariSebis me-2 cxrilSi, romelSic mocemulia, 

rogorc kolongareTa gamovlinebis an STanTqmis gadasvla grifonSi an garTulebis 

sxva saxeobaSi (ix. intervalebi d.k. da inf.k.). 

ninowmindis sabadoze burRvis sawyis periodSi mcire siRrmeze mdebare samagr 

kolonis konduqtoris sagebze adgili hqonda garTulebebs - fenis maRali wneviT gazwyal 

gamovlinebas, romlidanac oTxi gadavida grifonSi. esenia WaburRilebi: #26, 27, 30, 32 da 

danarCeni WaburRilebi ZiriTadad xasiaTdeboda nawilobrivi, intensiuri da katastrofuli 

STanTqmebiT. Sua da qveda eocenur naleqebSi niSan-TvisebaTa gansazRvram  1P  gviCvena (d.k.) 

da (inf.k.) sxvadasxva mniSvnelobebi, romlebic moyvanilia me-2 cxrilSi. 

cxrili 2 
 

WaburR. # niSan-Tviseba da misi mniSvneloba fenis 

wnevis mixedviT 

diagnostirebis 

koeficienti (d.k.) 

informaciuli 

koeficienti (I) 

                   P  mpa 

# 26 4-grifoni 200-210 -2 06,053,0   

#27 4-grifoni 250-270 -2 0,11 

#30 
4-grifoni 140-154 

3-kat.STanTqma 140-154 
-1 0,07 

#32 
4-grifoni 170-188 

3-iaraRis CaWera 170-188 
-2 0,02 

#97 horiz. 
2-i.C. 

3-int.ST. 
-4 0,08 

#98 horiz. 
2-i.C. 

3-int.ST. 
-3 0,11 

sZ. #100 

2-i.C. 

3-int.ST. 

4-amosrola 

-4 0,08 

                              
1H  m 

# 26 230 m-mde 0 01,051,0  

#27 348 m-mde 1 -0,02 

#30 193 m-mde 7 0,16 

#32 175 m-mde 5 0,14 

#97 horiz. 2631 m-mde 2 0,04 

#98 horiz. 1900 m-mde 5 0,02 

sZ. #100 3205 m-mde 7 0,12 

                             H  m 

# 26 1527 m-mde 2 06,029,0  

#27 1883 m-mde 1 0,03 

#30 1795 m-mde 0 0,02 

#32 1822 m-mde 1 0,12 

#97 horiz. 3012 m-mde 2 0,02 

#98 horiz. 2720 m-mde -1 0,03 

sZ. #100 4905 m-mde 5 0,12 

 SeniSvna. me-2 cxrilis didi moculobis gamo SemovifarglebiTMmxolod ramde-

nime WaburRilis monacemebiT. 
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cxrili 3 

Wab. # kolongareTa 

gamovlineba 

garTulebis faqto-

ris saxe 
.

1


n

d.k

 

(g.f.) gadamwyveti 

faqtoriT miRebu-

li gadawyvetileba 

(g.f.)-s safuZve-

lze prognozire-

bis Sedegi 3
10P , 

pa 

1
H  

m 

H  m 

1 2 3 4 5 6 7 8 

#26 

20 1527 2610 4-amosrola inten-

siurad, wylis mo-

dena da gazgamov-

lineba 

2 wylis gamovlinebis 

CaxSoba cementis 

xidiT 1527-2610 

grifonwarmoqmna 

#27 

25 1883 300 3-in.ST. 

4-maRali wneviT 

gazis da wylis 

amosrola 

2 ganmeorebiT 

dacementeba 

grifonwarmoqmna 

#30 

12 1795 2670 4-wylis da airis 

intensiuri amosro-

la 

1 CaxSoba cementis 

xidiT 

grifonwarmoqmna 

#32 
45 165 175 4-wylis intensiuri 

amosrola 

2 CaxSoba cementis 

xidiT 165-180 

grifonwarmoqmna 

#98 

horiz. 

145 2631 2931 2 - i. C. 

3 - int. ST. 

4 - i. amosrola 

4 gamrecx xsnars da-

amates damamZimebe-

li Semavseblad 

n/g gamovlineba 

#97 

horiz. 

180 1900 

2720 

3434 2 - i. C. 

3 - i. ST. 

4 - iar. amosrola 

3 cementis xidi da 

gamrecxi xsnariT 

cementis 

tamponireba 

0,25 m grifonw-

aroqmna, int.ST. 

cementiT xsnariT 

tamponireba, 

n/g gamovlineba 

sZ. 

#57 

150 1900 3434 3 - int. ST. 

4 - amosrola 

3  int. ST. cementis 

xsnariT tam-

ponireba 

sZ. 

#100 

140 3205 4927 2 - i. C. 

3 - x. S. 

4 - amosrola 

4 xsnaris damuSaveba 

damamZimebliT 

mosalodneli am-

osrola iaraRis 

amoRebis dros, 

xsnaris done av-

tomaturad unda 

Seivsos  

 

amgvarad, saxeobaTa gamocnobis meTodis gamoyeneba saSualebas gvaZlevs damatebi-

Ti saxeobis da gamoyenebuli teqnologiis Secvlis gareSe gavzardoT grifonwarmoqmnis 

da sxva saxis garTulebebis (avariebi, amosrolebi, katastrofuli STanTqmebi) Tavidan 

acilebis SesaZlebloba. 
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daskvna 

 
  Sedegebi, romlebic moyvanilia me-3 cxrilSi naTlad gviCvenebs aRniSnuli me-

Todis danergvis aucileblobas: mburRavma winaswar unda icodes mosalodneli Sedege-

bis Sesaxeb, raTa gafrTxildes da gadawyvetileba miiRos. amgvarad, teqnikur procesTa 

mimdinareobis dros saxeobaTa gamocnobis meTodis gamoyeneba burRvisas migvaCnia prog-

resul movlenad, romelmac SesaZloa mogvces mxolod dadebiTi Sedegebi. 

 unda gaumjobesdes sazom-sakontrolo sistema, aucileblad sistemurad unda 

kontroldebodes fenis wnevisa da gamrecxi xsnaris hidrostatikuri wnevis gradientis 

sidideebi: burRva, CaSveba-amoReba, damateba an sxva dinamikuri procesebi unda warmoeb-

des am ori sidideebis tolobis - wonasworobis pirobebSi, 1
grf PP  , maT Soris sxvao-

bis sidide dauSvebelia 0,25 atmosferoze meti iyos. 

 Tu sxvaoba 0,25 atmosferoze metia, sul raRac naxevari saaTis ganmavlobaSi da 

SesaZloa ufro adrec warmoiqmnas dartymebi (taranireba), rac iwvevs fenis gaxleCas 

erT SemTxvevaSi da grifonwarmoqmnas an mZlavr amosrolas meore SemTxvevaSi, amitom 

preventorebi mzad unda iyos avtomaturi moqmedebisaTvis, aseve unda kontroldebodes 

iaraRis amoRebis procesi, milgare sivrcis siTxis done. amoRebis procesSi Tu donem 

5 metriT daiwia igi iwvevs garTulebas da grifonwarmoqmnas an navTobgaz amosrolas, 

rac kategoriulad dauSvebelia ekologiuri TvalsazrisiT. Tu adgili aqvs WaburRi-

lis gegmiuri aTvisebisas navTobgaz-gamovlinebas igi saSadrevno armaturis gavliT 

unda miemarTebodes saerTo rezervuarebSi. 
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uueehhffvv  ddffhhiiffkkjjvvbb''tt77  

saqarTvelosa da ukrainis sa-

inJinro akademiebis akademi-

kosi, teqnikur mecnierebaTa 

doqtori, stu-s #88 ka-

Tedris gamge, profesori 

  
mixeil oniaSvili?7 

  stu-s #88 kaTedris 

aspiranti  

 

  
  

ttkkuuee]]ff  vvbbvvbbyyjjiiddbbkkbb77  

stu-s profesori, ele-

qtronuli mikroskopiis 

respublikuri centri 

uak 622.243.24                                g. varSalomiZe, e. miminoSvili, m. oniaSvili 

 

portlancementis warmoebis mtvris rentgenofazuri 

da rentgenofluorescenciuli analizi 

 

Keywords:  cement, grouting mortar, X-ray characterization, X-Ray Fluorescence, powder, micro sphere 

AAbbssttrraacctt::  XX--RRaayy  CChhaarraacctteerriizzaattiioonn  aanndd  XX--RRaayy  FFlluuoorreesscceennccee  aannaallyyssiiss  ooff    TThhee  PPoorrttllaanndd  CCeemmeenntt  OOccccuuppaattiioonnaall  DDuusstt..   

 The properties of grouting mortar are considerably governed by its ingredients. In order to lighten the 

mortar and  provide its expanding  feature, the authors propose to use the occupational dust produced during 

clinker sintering in the rotating furnaces of cement works. An X-ray diffractometric and x-ray fluorescence 

characterization of  the dust is discussed and shown that it consists of  clinker minerals. The micro-particles of 

the dust are of spherical shape with low density and high surface hardness. 
 

Sesavali 
 

portlandcementis klinkeri Ziri-

Tadad mbrunav RumelSi miiReba. Rumli-

dan gamaval airebs Tan miaqvs mtvris 

didi raodenoba. mtveri ZiriTadad Sei-

cavs sawyisi nedleulis narevs, xolo 

mcire raodenobiT – klinkeris minera-

lebs da tutemetalTa oqsidebs an su-

lfatebs. mtvris nawilakebi warmoadgens 

mikrosferoebs. maT aqvT dabali kuTri 

wona da SedarebiT maRali zedapiruli 

simtkice. 

satamponaJo xsnaris Tvisebebi mniSvnelovnad aris damo-

kidebuli satamponaJo narevis Sedgenilobaze. amitom satampo-

naJo narevis komponentebis SerCevisas yuradRebiT unda iqnes Seswavlili narevis 

Sedgeniloba, maTi fizikur-qimiuri da meqanikuri Tvisebebi. Cven 

SemTxvevaSi satamponaJo xsnarisTvis Semsubuqebuli da gafar-

Toebadi Tvisebebis misaniWeblad (sxva saeqspluatacio Tvisebebis 

SenarCunebiT) SerCeul iqna cementis qarxnis mbrunav RumelSi 

klinkeris gamowvisas miRebuli mtveri. saTanado Tvisebebis mqone 

satamponaJo xsnaris SerCeva cementis warmoebaSi aqtualur 

sakiTxs warmoadgens. warmodgenili naSromis mizania RumelSi 

miRebuli mtvris elementuri da fazuri Semcvelobis Seswavla. 
  

ZiriTadi nawili 
 

fxvnilebisTvis rentgenofazuri analizis Casatareblad viyenebT debai-Sereris 

anu fxvnilis meTods [1, 2]. difraqtogramebi aiReba HZG-4A-2 tipis germanuli war-

moebis (firma Carl Zeiss Jena) avtomatur, orwrian difraqtometrze, romelic aRWur-

vilia marTvisa da informaciis damuSavebis programebiT [3]. 
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difraqtometruli gadaRebis pirobebi: 

 

goniometri - HZG 4 /A-2;  

gamosxiveba – spilenZi (  1,54 Å);  
filtri – nikeli;  

Zabva - 38 kv;  

anoduri deni - 10 ma; 

diapazoni – 103 imp/wm;  
nimuSis ω kuTxuri siCqare – 1 o/wT;  

gadaRebis 2 kuTxuri Sualedi @10 ÷ 61o ;  

programa - MEAS1 (uwyveti gadaReba);  
gadaReba moxda nimuSis brunvis pirobebSi. 

gadaRebulia: uwyveti gadaRebis reJimiT difraqtograma pirvel naxazze. pikebze miTiTe-

bulia Sesabamisi 2-s kuTxuri mniSvnelobebi, kristalografiul sibrtyeTa Soris 

manZilebi – d(hkl) da fazis gvaroba.  
 

difraqtometruli gadaRebiT miRebuli Sedegebi 

 

gadaRebuli difraqtogramiT Cans, rom fxvnili Seicavs ramdenime fazas da yvela 

faza kristaluri TvalsazrisiT formirebulia cudad (amis mizezi SesaZlebelia iyos 

maTi maRali dispersiulobis xarisxi; xolo marcvlis vizualurad moCvenebiTi didi 

zomebi ganapiroba granuirebam. maRali dispersiuloba gansazRvravs arasasurveli xaris-

xis difraqtogramis gadaRebas). difraqtogramiT miRebuli monacemebiT daTvlili kris-

talografiul sibrtyeTa Soris manZilebi d(hkl) mocemulia cxrilSi. 

 
 nax. 1. uwyveti gadaRebis reJimiT miRebuli difraqtograma (fazis gvaroba miTiTebulia 

Sesabamisad mxolod maqsimaluri intensivobis pikebze) 
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sakvlev obieqtSi arsebuli kristalografiul sibrtyeTa Soris manZilebi 

 

N 2θo d Å 1/d2 N 2θo d Å 1/d2 

1 21,5 4,128 0,058 10 43,0 2,100 0,226 

2 26,5 3,359 0,088 11 43,4 2,082 0,230 

3 29,5 3,024 0,109 12 47,6 1,908 0,274 

4 32,3 2,768 0,130 13 48,6 1,871 0,285 

5 32,6 2,743 0,132 14 52,0 1,756 0,324 

6 33,3 2,687 0,138 15 54,0 1,696 0,347 

7 37,5 2,395 0,174 16 56,6 1,624 0,379 

8 39,5 2,278 0,192 17 57,6 1,598 0,391 

9 41,3 2,183 0,209 18 58,2 1,583 0,398 

                    

sakvlev fxvnilSi mosalodneli iyo SiO2 ;  Al2O3; CaO da Fe3O4 fazebis individ-
ualurad arseboba. Tumca, rogorc gadaRebuli difraqtogramidan da Sesabamisi cxri-

lis analiziT vxedavT, fxvnilSi ZiriTadi fazebia: I - CaO da II - 2CaO Al2O3 SiO2. I 

fazis Sesabamisi pikebis kristalografiul sibrtyeTa Soris manZilebia (d): 2,77; 2,39; 

1,70 (Å), rac karg TanxvedraSia internacionaluri cnobaris monacemebTan [4]. II fazis 

Sesabamisi pikebis d-ia: 3,02; 2,39; 2,28; 1,91; 1,75(Å), rac damakmayofilebel Tanxvedra-

Sia cnobaris monacemebTan [5]. Tumca sakiTxi SeiZleba sadavoc aRmoCndes, sibrtyeTa 

Soris manZilebi aseve axloa Є- CaSiO3 fazis sibrtyeTa Soris manZilebTan [6]. SesaZ-

lebelia MgO da SiO2 fazebis (Sesabamisad d – 2,10 da 3,36Å [5]) mcire raodenobiT, da-

moukideblad arsebobac. danarCeni dabali intensivobis maqsimumebis identificireba ver 

xerxdeba. naerTSi rentgenofazuri analiziT Al2O3 da Fe3O4 fazebis damoukideblad ara-

rsebobam gamoiwvia eWvi, amitom aucilebeli gaxda elementuri, konkretulad ki ren-

tgenofluorescenciuli analizis Catareba.  
 

rentgenofluorescenciuli analizi 

 

elementuri analizi (rentgenofluorescenciuli [7]) Catarebulia modernizebul 

rentgenul difraqtometrzeL(ДРОН – 3М, ruseTi). 
 
rentgenofluorescenciuli gadaRebis pirobebi:  

goniometri – ГУР-8;  

gamosxiveba – spilenZi (  1,54 Å);  
Zabva - 45 kv;  
anoduri deni - 10 ma; 
diapazoni – 102 imp/wm;  
nimuSis ω kuTxuri siCqare – 1 o/wT;  

gadaRebis 2 kuTxuri Sualedi -@5 ÷ 50 o ;  

kristalanalizatori – grafitis monokristali. 
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gadaRebulia: uwyveti gadaRebis reJimiT erTi difraqtograma (nax. 2), amokveTilia 

gadaRebis 2 kuTxuri Sualedi -28 ÷ 34 o. 

 
nax. 2. rentgenofluorescenciuli difraqtograma (amokveTilia gadaRebis 2 kuTxuri Sualedi - 

28 ÷ 34 o). 

 

rentgenofluorescenciuli analiziT miRebuli Sedegebi 

  
 rentgenofluorescenciuli speqtris damuSavebiT dadgenilia, rom  maqsimumebi, 

romlebic Seesabamebian arekvlis 2 kuTxur mniSvnelobebs 30,32 da 33,48 o (nax. 2) 
miRebulia λ = 1,7521 Å da λ = 1,9298 Å talRis sigrZis rentgenis sxivebiT. isini, Tavis 

mxriv, Seesabameba Fe Kα da Fe Kβ gamosxivebis talRis sigrZeebs (λ Kβ = 1,75 Å da λ Kα = 

1,93 Å [5]), rac miuTiTebs, rom sakvlevi fxvnili unda Seicavdes rkinis an misi rome-

lime Jangis (damoukideblad arsebul) fraqcias. difraqtometruli gadaRebiT miRebul 

SedegebSi misi argamoCenis mizezi unda iyos spilenZis gamosxivebis rkinis naerTebis 

mier Zlieri STanTqma (μ/ρ = 354 sm2/g [5]) da maRali dispersiulobis xarisxi. 

fxvnilis magnituri TvisebebiT Tu vimsjelebT (maT aRmoaCndaT magnituri Tvi-

sebebi) dasaSvebia narevSi Fe, Fe2O3  an Fe3O4 fazebis arsebobac, rac dasturdeba rentge-

nofluorescenciuli speqtriTac. narevi Fe-s Tavisufali saxiT Seicavdes saeWvoa, 

amitom unda vivaraudoT, rom narevi fxvnilis SedgenilobaSi unda iyos Fe2O3 an Fe3O4-

is (an orives erTad) maRali dispersiulobis fraqcia.  
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daskvna 
 

rentgenofazuri da rentgenofluorescenciuli analizis Sedegebze dayrdnobiT 

sakvlev fxvnilSi aRmoCenilia I - CaO da II - 2CaO Al2O3 SiO2 (an Є- CaSiO3) fazebi. 

dasaSvebia MgO da SiO2 fazebis arsebobac da Seicavs Fe2O3 an Fe3O4-is (an orives er-
Tad) fraqcias. sistemis Semadgeneli yvela faza xasiaTdeba met-naklebad maRali xari-

sxis dispersiulobiT. 
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vvaalleerrii  xxiiTTaarriiSSvviillii,,  

teqn. mecn. kandidati, 

burRvis kaTedris aso-

cirebuli profesori 

 
ttaarriieell  ssaarrjjvveellaaZZee,,  

burRvis kaTedris 

ufrosi maswavlebeli 

uak 622.323                                              v. xiTariSvili, t. sarjvelaZe 

 

navTobis sabadoebze produqtiul horizontebSi 

fenis wylebis seleqciuri izolacia wyliT 

gajirjvebadi polimerebis gamoyenebiT 

 

KKeeyywwoorrddss:: bed waters, selective izolation, polymers, swell. 

AAbbssttrraacctt::  SSeelleeccttiivvee  iizzoollaattiioonn  ooff  bbeedd  wwaatteerrss  aappppllyyiinngg  wwaatteerr  sswweelllliinngg  ppoollyymmeerrss  iinn  ooiill  ffiieelldd  pprroodduuccttiivvee  hhoorriizzoonnss..   

            For bed waters selective izolation BHP-415 polymers are recommended to apply in order to increase the 

oil flow in the wells under expoitation. They absorb water and swell as soon as they join it; as a result they 

increase 100 times in volume. Applcation of polymers BHP-415 has a number of advantages compared with 

widely used cementing and polymer compositions used for different purposes. Once contacting with water they 

block the bed channels where water bursts in. 

           At the same time they are solid, never have negative influence on the oilbearing zone. 

           Application of these polymers for bed waters selective izolation is of great importance for increasing the 

oil debit from productive horizons. 

. 

Sesavali 
 

 navTobis sabadoebisa da WaburRilebis 

eqspluataciis yvelaze mTavar problemas war-

moadgens navTobis budobSi myofi wylebi, ro-

mlebic iwveven navTobis Semcveli horizonte-

bis produqtiulobis Semcirebas. fluidSi 

wylis procentuli Semcvelobis gazrda sagr-

Znoblad amcirebs navTobis mopovebas. mniSvne-

lovani raodenobis wylis modena iwvevs did 

arasawarmoo danaxarjebs, romelic dakavSire-

bulia navTobis momzadebasTan gadamuSavebi-

saTvis, rac zrdis navTobis TviTRirebulebas. 

 fenis wylebis efeqturi izolaciisaTvis msoflio sarewao praqtikaSi farTod 

gamoiyeneba WaburRilebis marilmJavebiT damuSavebisa da fenis wylebis seleqciuri iz-

olaciis meTodebi [1-3]. 

 satamponaJo samuSaoebis dros cementis rgolsa da qans Soris rCeba Tixis qer-

qi, misi sisqe gansakuTrebiT didia kavernebis zonaSi, e.i. Tixis SuafenebSi, romlebic 

acalkeveben navTobis Semcvel fenebs wylis Semcvel fenebisagan. Tixis qerqi auaresebs 

cementis qvis qanTan SeWidebas, rCeba ra maT Soris, xels uwyobs arxebis warmoqmnas, 

romliTac wyali Semova WaburRilSi fenisnavTobiani nawilis filtrebis saSualebiT. 

am SemTxvevaSi mJavebis roli imaSi mdgomareobs, rom daSalos da moaSoros Tixis 

qerqi sxva gaWuWyianebul masalebTan erTad, romlebic darCa burRvis Semdeg [4,5]. ma-

rilmJavebiT Semdgomi damuSaveba uzrunvelyofs am zonebis cementis xsnariT advilad 

Sevsebas da daketvas gzis WaburRilSi fenis wylebis Semdgomi SemosvlisaTvis. aseTi 
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mJavebiT damuSavebisaTvis gamoiyeneba Semdegi Sedgenilobis TixamJavuri xsnari: 6-8% 

HCl +10% БФА, sadac БФА aris amoniumis bifToriti, romelic kargad ixsneba wyal-

sa da mJava xsnarebSi. produqtiuli fenis mJavebiT damuSavebisas, Tu maTze damatebu-

lia БФА, TiTqmis 2,5-jer izrdeba fenis SeRwevadoba. 

 

ZiriTadi nawili 
 

 produqtiul horizontebSi fenis wylebis seleqciuri izolaciis Casatareblad 

gamoiyeneba satamponaJo xsnarebi, romelic Sedgeba dizelis saTbobisa da satamponaJo 

cementisagan. es Sedgeniloba wyalTan kontaqtis Sedegad warmoqmnis gamagrebuli cemen-

tis qvas fenis im forebsa da napralebSi, sadac SemoWrilia wyali. SemuSavebuli sata-

mponaJo xsnari xvdeba agreTve produqtiuli fenis im forebsa da napralebSi, sadac 

aris mxolod navTobi, magram masTan Sexebisas satamponaJo xsnari ar myardeba, es gamo-

wveulia navTobis SedgenilobaSi myofi bunebrivi fisis Tvisebebidan, rac gamoixateba 

imiT, rom fiss ar aqvT gamyarebis unari cementis xsnarebTan urTierTqmedebis dros. am 

satamponaJo xsnarebis gamoyenebam gazarda navTobis debiti saqarTvelos navTobSemcvel 

sabadoebze. bolo xanebSi ruseTSi fenis wylebis seleqciuri izolaciisaTvis farTod 

gamoiyeneba maRalefeqturi, wyalSi gajirjvebadi polimerebi. 

 
nax. 1. wyalSTanTqmisa da wylis mineralizaciis urTierTdamokidebuleba  

 

  saeqspluatacio WaburRilebSi fenis wylebis efeqturi izolaciis erT-erT per-

speqtiul meTods warmoadgens poliakrilamidis Sigamolekuluri kavSirebiT Sekruli - 

wyalSi gajirjvebadi polimeris (ВНП) gamoyeneba, romelic wyalTan kontaqtis dros 

STanTqavs mas da gajirjvdeba, ris Sedegad moculobaSi asjer izrdeba. am kompozicias 

ВНП-s bazaze aqvs rigi upiratesoba adre gamoyenebul polimerul SedgenilobebTan Se-

darebiT; es upiratesobebia: erTkomponentiani mSrali Sedgenilobis gamoyeneba, Catum-

bvis teqnologiis gamartiveba (ar moiTxoveba xsnaris gamagreba), gelad warmoqmnis 

drois SezRudvis ararseboba, temperaturuli diapazonis gafarToeba 85-900 С-mde. 

wyalSi gajirjvebadi polimeri ВНП ori formis gamodis: gelisebri da sxvadasxva di-

spersiis mqone granulirebuli saxiT. arsebobs am polimeris ramdenime saxe. isini erT-

maneTisgan gansxvavdeba nawilakebis zomiT da wyalSi gajirjvebis unariT. seleqciuri 
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izolaciis TvalsazrisiT yvelaze metad efeqturia fxvnilisebri ВНП-s tipis polime-

rebi maqsimaluri wyalSTanTqmiT - esaa ori marka: AK 639 ВНП-415 da ДК-639 ВНП-

615. wyalSi es polimerebi farTovdeba da iZens drekad Tvisebebs. ВНП-s intensiuri 

gajirjvebis periodi 1 sT Seadgens, maqsimaluri gajirjveba xdeba 2-2,5 sT ganmavlo-

baSi. wylis STanTqmis Semdeg ВНП-s TiToeuli nawilaki rCeba gelisebr mdgomareobaSi. 

ВНП-s gajirjveba an STanTqmuli wylis raodenoba damokidemulia polimeris markaze 

da, gansakuTrebiT wylis mineralizaciaze. wyalSTanTqmisa da mineralizaciis (nax.) 

urTierTdamokidebuleba gamoisaxeba mrudiT 4-7 g/l diapazonSi, e.i. 4 g/l mineraliza-

ciamde gajirjveba xdeba didi moculobaSi (150 %); 7 g/l da meti mineralizaciis 

dros gajirjvebas adgili aqvs mcire moculobiT (40%). maqsimalur wyalSTanTqmas 

adgili aqvs distilizirebul wyalSi marilebis ararsebobis dros. laboratoriuli 

gamokvlevebis Tanaxmad, mtknar wyalSi 100%-iani gajirjveba xdeba, rodesac wyalSi 

ВНП koncentracia 0,6-0,7%-s aRwevs, xolo mineralizebul wyalSi polimerebis ga-

jirjvebas adgili aqvs, rodesac ВНП-s koncentracia 2-2,5%-is tolia. ВНП-s simtki-

cis Tvisebebi Seswavlil iqna reagentis reologiuri mrudebis mixedviT da filtraci-

uli gamokvlevebis Sedegad. reologiuri mrudebi gansazRvrul iqna Roto Visko1 

reoviskozimetris saSualebiT Zvris siCqareebis 0,1-500 wm-1 diapazonSi, kompoziciis 

momzadebis sxvadasxva pirobebSi. wyalSi gajirjvebadi polimerebis reologiuri mrude-

bi mtknar wyalSi naCvenebia me-2-3 naxazebze. rogorc reologiuri mrudebis analizidan 

Cans, ВНП polimerebi konsistenciis sidideebze damokidebulebiT miekuTvneba sxvadas-

xva tipebs. ВНП-615 Txevad siTxes aqvs dinebis fsevdoplastikuri xasiaTi. mcire de-

formaciis farglebSi aqvs 600 santipuazi siblante, maRali deformaciis farglebSi 

ki - 170 santipuazi siblante. ВНП-615 reologiuri maxasiaTeblebis mixedviT warmo-

adgens maRalkoncentrirebuli polimeruli kompoziciebis analogs. ВНП-615-gan gans-

xvavebiT ВНП-415 warmoqmnis calkeuli Jelesebri nawilakebis masas, romelTac ara 

aqvT dineba da ufro metad emsgavseba myar nivTierebebs. aqedan gamomdinare, ВНП-615-s 

reologiuri mrudeebi ar emorCileba cnobil reologiur modelebs, romlebic siTxee-

bis dinebebs aRweren da Zvris daZabulobis damokidebulobas Zvris siCqareebTan axasia-

Teben xarisxovnebis kanoniT an sworxazovnebis tolobiT. 
 

 
nax. 2. ВНП-615-is reologiuri mrudi 

 
nax. 3. ВНП-415-is reologiuri mrudi 
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  ВНП-615-is reologiur mrudebs aqvT eqstremaluri xasiaTi, rac Cans maT defo-

rmaciul da simtkicis Tvisebebidan, mrudis sawyis ubanze gadaRunvis wertilamde Seim-

Cneva xazobrivi damokidebuleba hukis kanonis Sesabamisad. daZabuloba gadaRunvis wer-

tilSi warmoadgens drekadobis zRvars. datvirTvis Semdgomi gazrdisas drekadi Semad-

genelis garda Cndeba blantdenadi da maRalelastikuri Semadgeneli. ВНП-415-s aqvs 

unari meqanikuri daZabulobis zemoqmedebis Sedegad polimeruli masalis deformireba 

ganicados da winaaRmdegoba gauwios daSlas. amis garda, ВНП-415 gelisebr sistemas 

aqvs maRali siblante. dabali deformaciebis dros siblante 47 paqsis tolia, xolo 

maRali deformaciebis dros - 1,2 paqss aRwevs, es orjer metia ВНП-615 polimerTan 

SedarebiT. amrigad, fenis wylebis seleqciuri izolaciisaTvis yvelaze ufro misaRebia 

wyalSi gajirjvebadi ВНП-415 markis polimeris gamoyeneba, radgan is warmoadgens 

ufro mtkice satamponaJo masalas. 

  ВНП-415 gelisebr sistemebs midrekileba aqvT ganicadon rigi destruqciuli 

faqtorebis zegavlena, esenia temperatura, meqanikuri daSla da a.S. ВНП-415-ze 

Termuli da meqanikuri destruqciis zemoqmedeba naCvenebia me-4 nax-ze. 

 
nax. 4. ВНП-415-is 1% xsnaris dinamikuri siblantis Zvris siCqaresTan damokidebuleba 

 

 nawilobriv meqanikurad destruqtirebuli ВНП-415 nimuSis reologiuri mrudi 

gviCvenebs nimuSis pirvelsawyisi mdgomareobidan umniSvnelo gansxvavebas, rac mowmobs 

polimeruli hidrogeologiuri nawilakebis maRalmeqanikur simtkices. garda amisa, 

meqanikuri dispergirebis dros xdeba ВНП-s msxvili konglomeratebis ufro wvril 

nawilebad damsxvreva wylis gamoyofis (sinerizis) gareSe, rac agreTve aCvenebs am 

polimeris dabal meqanikur destruqcias. 

 ВНП-415-is Termodestruqcia Seiswavleboda am polimeris 800C temperaturaze 

gaCerebiT 15 dRe-Ramis ganmavlobaSi. gamokvlevebis Tanaxmad, nimuSis Termodestruqcia 

ar iwvevs polimeris drekadi Tvisebebis Semcirebas. siblante, gansakuTrebiT maRali, 

deformaciis farglebSi praqtikulad ar icvleba. dabali deformaciis dros SeimCneva 
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siblantis Semcireba. unda aRiniSnos isic, rom ВНП-s mier STanTqmuli wyali Ter-

mostatirebis dros ar gamoiyofa. 

 ВНП-s Sedgenilobebis filtraciuli Tvisebebis Sesaswavlad Catarda eqsperimen-

tebi rogorc wyliT gajerebul, aseve navTobiT gajerebul grZiv, kernis modelebze, 

(nimuSebze), agreTve didi tevadobis nimuSze araerTgvarovani SredaSris modelirebisa-

Tvis satamponaJo Sedgenilobis ganawilebis seleqciurobis Seswavlis mizniT. tevadi 

(moculobiTi) nimuSi warmoadgens orgrZivi nimuSis naerTs sxvadasxva SeRwevadobiTa 

da gajerebis unariT. mas aqvs rogorc saerTo, ise calke Sesasvleli siTxis asaRebad. 

eqsperimentebis Sedegebi naCvenebia cxrilSi. 

 

fenis modeli 

(nimuSi) 

modelis 

SeRwevadoba, 

mkm2 

wyalgajereba 

% 

datumbvis 

(daWirxnis) 

wneva, mpa/m 

Seqmnili 

kompoziciis 

winaRoba, 

erTeuli 

narCeni 

winaRobis 

faqtori 

erTeuli 

wyliT 

gajerebuli 
1,800 100,0 6,4 1086 205 

navTobiT 

gajerebuli 
0,1365 32,87 43,9 225 13 

moculobiTi 

0,4528 100,0 30,7 7130 1426 

0,0676 34,02 31,4 2,3 2,5 

 

 ВНП xsnaris daWirxna mimdinareobs maRali wnevebis dros. amasTan, navTobiT ga-

jerebul kernSi ВНП-s Seyvana gaZnelebulia hidrofoburi qanebisa da ВНП-s hidro-

filuri Sedgenilobis sxvadasxva dasvelebadobis gamo. 

 geluri sistemebi xasiaTdeba zRvruli Zvris daZabulobiT, romlis gazrdisas 

xdeba gelis dineba da nawilobrivi daSla, amasTan filtracias adgili aqvs wnevis gan-

sazRvruli gradientis miRwevisas, e.w. sawyisi wnevis gradientis dros, romelic war-

moadgens wnevaTa sxvaobas kernis sigrZis erTeulis mimarT. 

 Catarebuli gamokvlevebis Tanaxmad, ВНП-s Zvruli daSla 1,800 mkm2 absolutu-

ri SeRwevadobis mqone wyliT gajerebul kernSi adgili aqvs 0,24 mpa/m dros, rac 24-

jer aRemateba wylis filtraciis wnevas. ВНП Zvruli daSla 0,136 mkm2 absoluturi 

SeRwevadobis mqone navTobiT gajerebul kernSi SeimCneva 0,73 mpa/m dros, rac 7,3-jer 

aRemateba navTobis filtracias. parametruli monacemebis Sedarebidan Cans, rom wyliT 

gajerebul kernSi ВНП SenarCunebulia mtkiced da misi Zvruli daZabuloba maRalia, 

rac mowmobs, rom ВНП-s aqvs efeqturi seleqciuri izolaciis unari. wyliT gajere-

bul kernSi ВНП-415 amcirebs fazur SeRwevadobas wyalSi filtraciis sawyis momen-

tSi 1085-jer. Zvruli daSlis Sedegad iSleba agreTve gelisebri struqtura da misi 

nawilakebi kernidan gamoidevneba. amis Semdeg narCeni winaRobis faqtori wyliT gajere-

bul kernSi 205 erTeuls Seadgens. 
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 ВНП-s seleqciuri moqmedebis dasadgenad Catarebul iqna eqsperimenti fenis mo-

culobiT modelze, romelic Sedgeba ori grZivi svetisagan, romelTagan erTi aris ma-

RalSeRwevadi wyliT gajerebuli, meore dabalSeRwevadi navTobiT gajerebuli qanis ni-

muSi. am svetebis absolutur SeRwevadobaTa Sefardeba 7 erTeuls Seadgens. mocemul 

modelSi saerTo Sesasvlelis meSveobiT Seyvanil iqna ВНП-s kompozicia. Sedegebi mo-

cemulia cxrilSi. 

 wyliT gajerebul svetSi ВНП-s daWirxnisas masSi Sevida orjer meti po-

limeri, vidre navTobiT gajerebul svetSi. 

 ВНП-s Zvruli daSla wyliT gajerebul svetSi mimdinareobs wnevis ufro maRal 

gradientebze, vidre navTobiT gajerebul svetSi. navTobiT gajerebul svetSi filtra-

cia iwyeba praqtikulad navTobiT daWirxnis dros, kompoziciis Casxmamde. narCeni wina-

Robis faqtori, romelic gviCvenebs SeRwevadobis Sefardebas Catumbvamde da Semdeg 

gansazRvravs ВНП-s tamponirebis unars. ase, magaliTad, wyliT da navTobiT gajerebul 

svetebSi ВНП-415-is erTdroulad daWirxnisas polimeri zemoqmedebs praqtikulad 

mxolod wyliT gajerebul svetze da qmnis masSi winaRobas, romelic 1500 erTeulis 

tolia. amave dros navTobiT gajerebul svetSi fazuri SeRwevadoba navTobis mimarT 

2,5-jer mcirdeba. 
  

daskvna 
 

 saeqspluatacio WaburRilebSi fenis wylebis seleqciuri izolaciisaTvis 

saqarTveloSi farTod gamoiyeneba satamponaJo narevi dizelis saTbobisa da cementi-

sagan. es Sedgeniloba wyalTan kontaqtis Sedegad qmnis cementis qvas im forebsa da 

napralebSi, sadac SemoWrilia wyali. es cementis qva droTa ganmavlobaSi SeiZleba da-

iSalos da misi gamoyenebis efeqturoba Semcirdes. amitom ufro saimedod migvaCnia 

ВНП-415 polimeruli danamatis gamoyeneba, romelic wyalTan Sexebisas gajirjvdeba da 

moculobaSi SeiZleba gaizardos 100-jer da gadaketos is arxebi, sadac imyofeba wya-

li, amasTan xangamZlea da myari nivTierebaa. ar axdens negatiur gavlenas navTobSe-

mcvel zonaze, uZlebs gamodevnebuli siTxis maRal filtraciul winaRobebs, ВНП nak-

lebad ganicdis TermomJavur da meqanikur destruqciul zemoqmedebas, romelsac didi 

mniSvneloba aqvs misi maRaltemperaturul pirobebSi gamoyenebis dros. 
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polimeruli sarecxi siTxeebiT sangrevis gawmenda 

gaburRuli qanis nawilakebisagan da maTi amotana 

WaburRilis pirze burRvis procesSi 

 

Key words: pseudoplastic liquids, polymer fluid, drilling fluid, slime. 

Abstract:  Cleaning the well face from the drilled out bed Tiny particles and removal on the well surface by 

means of polymer drilling fluid while drilling. 

             The effective cleaning of the well face from the driled out bed tiny particles is quite an actual problem. 

It needs timely solvation in order to better the drilling tool activity and the drilling process. The polymer drilling 

tools that relate to pseudoplastic liquid group can remove the slime and then use it. Applying the slime while 

drilling considerably increases technical and economic indexes of drilling. 

 

Sesavali 
 

 WaburRilis sangrevis efeqturi 

gawmenda mongreuli qanis nawilakebisa-

gan (Slamisagan) friad aqtualuri saki-

Txia, romlis drouli gadawyveta xels 

uwyobs saburRi iaraRis muSaobis gaum-

jobesebas da satexis cveTamedegobis am-

aRlebas, WaburRilebis burRvis siCqa-

ris gazrdas da a.S. 

WaburRilebis sangrevisa da lu-

lis Slamisagan gawmendis gamokvleva da 

recxvis reJimebis dadgena erT-erTi 

mTavari faqtoria WaburRilebis warma-

tebiT gayvanisa, romelic gavlenas axdens sarecxi siTxis 

optimaluri xarjis SerCevaze sxvadasxva geologiur-teqnikur pirobebSi burRvisas. 

rogorc  Teoriul, aseve eqsperimentul gamokvlevebSi WaburRilebis burRvisas lulis 

efeqtur gawmendaze sxvadasxva faqtorebis gavlena Seiswavleboda cirkulaciaSi myofi 

polimeruli sarecxi siTxis iseTi mTavari parametris gaTvaliswinebis gareSe, rogori-

caa efeqturi siblante, romelic Zvris daZabulobis, Zvris siCqaresTan Sefardebis 

funqcias warmoadgens.   

 

ZiriTadi nawili 

 

rTul geologiur pirobebSi burRvis moculobebis gazrdis gamo Slamisagan Wa-

burRilis lulis gawmendis amocanis gadawyveta konkretul pirobebSi iZens sul ufro 

did mniSvnelobas. teqnikuri rRvevebi, anomaliurad maRali fenis wnevebi, kedlebidan 

qanebis Camoqceva, gajirjveba da maTi gadasvla sarecx siTxeebSi mkveTr gavlenas ax-

dens burRvis reJimis parametrebsa da hidrodinamikuri wnevis sidideze, rac, Tavis mx-

riv, iwvevs sxvadasxva saxis garTulebebs, zogierT SemTxvevaSi WaburRilebis likvida-
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ciasac, amitom mongreuli qanis nawilakebis WaburRilis luliT hidrotransportire-

bis procesis Seswavlas didi mniSvneloba aqvs burRvis srulyofilad warmarTvisaTvis. 

WaburRilebis burRvisas farTod gamoiyeneba polimeruli sarecxi siTxeebi. sa-

qarTveloSi sarecx siTxeebs amzadebdnen polimerebis: hipanis, ГПАА-is К-4-is, ПД-5-is, 

KOK-is stakrilat - 1-is bazaze. polimerebi burRvis procesSi aregulireben sarecxi 

siTxeebis parametrebs, zrdian qanebis ngrevis efeqturobas, amaRleben siTxis antifreq-

ciul Tvisebebsa da sagrZnoblad aumjobeseben WaburRilebis recxvisas sarecxi siTxe-

ebis reologiur maxasiaTeblebs. 

polimeruli siTxeebis Slamis amotanis unari izrdeba, rac aixsneba polimerebis 

TvisebebiT gazardos siTxeebis siblante. 

 bolo xanebSi didi yuradReba eqceva sarecxi siTxeebis reologiuri Tvisebebis 

gamokvlevas, miRebuli monacemebi warmoadgenen mniSvnelovan faqtorebs, romlis mixe-

dviT msjeloben ama Tu im siTxeebis efeqturobaze WaburRilebis burRvisas. gamokvle-

vebis [2,3] mixedviT yvelaze vargisia polimeruli sarecxi siTxeebi, romlebsac axasia-

TebT fsevdoplastikuri siTxeebis Tvisebebi, kerZod, siTxeebis efeqturi siblante 

mcirdeba Zvris siCqareebis gazrdisas. aqedan gamomdinare, yvelaze efeqturia is poli-

meruli sarecxi siTxeebi, romelTac miaxloebiT aqvT 2-3 mpa.wm efeqturi siblante 

25000 wm-1 Zvris siCqarisas (es Seesabameba siTxis moZraobis pirobebs qanmomngrevi 

iaraRis sarecx arxebSi) da icvlis siblantes 50-60 mpa. wm-mde da iwvevs Zvris siCqa-

ris Semcirebisas 100 wm-1-mde (es Seesabameba siTxis moZraobis pirobebs milgare siv-

rceSi). mocemuli sarecxi siTxis efeqturi siblantis sididesa da misi cvlilebis 

codnis mixedviT Zvris siCqaris gazrdisas (sxva Tanabari pirobebis dros) SeiZleba 

gakeTdes daskvna siTxis tipis efeqturobis Sesaxeb WaburRilebis recxvisas, agreTve 

miRebul iqnes monacemebi hidravlikuri angariSebis sawarmoeblad. polimeruli siTxe-

ebis gamoyenebam sawarmoo pirobebSi WaburRilebis gayvanisas sagrZnoblad gazarda bur-

Rvis meqanikuri siCqare. 

WaburRilis gayvanisas polimeruli sarecxi siTxeebiT mongreuli qanis nawila-

kebisagan lulis efeqturad gawmendis procesis gamosakvlevad gamoyenebul iqna speci-

aluri eqsperimentuli danadgari [1,4], romlis principuli sqema naCvenebia 1-el naxa-

zze. danadgari Sedgeba Semdegi kvanZebisagan: 1-muSa mili; 2-rgoluri sivrce; 3-31-indu-

qciuri koWebi; 4-4-1-manometrebi; 5-moqnili Slangi; 6-mcire avzi; 7-SlamdamWeri; 8-

Slammimwodebeli mowyobiloba; 9-muSa milisagan Camosasxami mowyobiloba; 10-13-ventil-

onkanebi; 14-tumbo; 15-Semwovi xazi; 16-avzi; 17-Camosasxami mowyobiloba; 18-damWirxni 

xazi; 19-УТЧ-1 xelsawyo; 20-TviTmweri miliampermetri. tumbos 14 CarTvis win ven-

til-onkanebi 10,11,13, romlebic moTavsebulia damWirxn xazze unda gaixsnas, xolo 

ventil-onkani 12 daiketos, tumbos 14 CarTviT warmoebs sarecxi siTxis cirkulacia. 

avzSi 16 Casxmulia garkveuli moculobis sarecxi siTxe. Slammimwodebeli mowyobilo-

bis 8 saSualebiT garkveuli diametris da formis xelovnuri Slami (romelic warmoa-

dgens mongreuli qanis nawilakebis imitacias) miewodeba muSa mils, sarecxi siTxe 

SlamTan erTad moZraobs rgolur sivrceSi gansazRvruli wnevis qveS, romelic regi-

strirdeba 4-41 manometriT. moqnili Slangis 5 saSualebiT tovebs ra Slams Slamda-

mWerSi 7 sarecxi siTxe Caisxmeba mcire moculobis avzebSi 6, aqedan SlangiT sarecxi 
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siTxe isxmeba avzSi 16 da grZeldeba cirkulacia sistemaSi Slamis xelaxla Seyvanamde. 

ventil-onkanis 13 daxmarebiT, romelic dayenebulia tumbos sagdebze avzSi 16 

regulireba siTxis xarji. 

aRmavali nakadis sxvadasxva siCqareebis dros gansxvavebuli zomis nawilakebis 

amotanis siCqare  ganisazRvreba ori induqciurobis koWis 3-31 daxmarebiT. isini See-

rTebulia TanamimdevrobiT da moTavsebulia erTmaneTisagan 3,65 m  daSorebiT. 

nawilakebis (romelTac aqvT feromagnituri Tvisebebi) gavlisas rxevebi koWebis 

velidan gadaecema УТЧ-1 tipis tenzometrul maZlierebels 19, romelsac aqvs 

maZlierebeli arxi da balansirebis bloki, maZliereblis gamosasvlelTan CarTulia M-

375 tipis TviTmweri miliamperi 20 skalis Sua nawilSi nuli niSnuliT. 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 1.  WaburRilis lulis Slamisagan 

efeqturad gawmendis procesis gamosakvlevi 

eqsperimentuli danadgari 

 

fromagnituri Tvisebebis mqone nawilakebis moZraobis dros sarecxi siTxis 

nakadis pirvel koWaSi gavlam gamoiwvia (adgili aqvs) Camweri xazis mkveTri gadaxra 

erT mxares (Semdgomi dabrunebiT Sua nawilSi), meore koWaSi gavlis dros Camweri 

xazi gadaixreba meore mxares. viciT ra qaRaldis moZraobis siCqare W , koWebs Soris 

arsebuli manZili L  da manZili kalmis gadaxrebs Soris diagramaze Sg , aRmavali naka-

dis 1,0 da 1,6 m/wm siCqareebis dros ganisazRvreba 1 mm diametris nawilakebis (burTu-

lebis) amotanis siCqare Semdegi formuliT: 

Sg

LW
V  , m/wm; 
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sadac L  koWebs Soris manZilia, 65,3L m; W -qaRaldis moZraobis siCqare 0,015 m/wm 

(15 mm/wm); Sg -kalmis gadaxrebs Soris manZili, m. 

miRebuli eqsperimentuli monacemebis safuZvelze ganisazRvreba sarecxi siTxis 

optimaluri efeqturi siblante, romelic aucilebelia xelovnuri Slamis amosatanad, 

angariSi warmoebs Semdegnairad: 

Tavdapirvelad ganisazRvreba Zvris daZabuloba 

L

PR

2


 , pa; 

sadac R  milis radiusia, 085375,0R m; P -wnevis sxvaoba, pa; 

Semdgom ganisazRvreba Zvris siCqare 

D

V8
 , wm-1; 

sadac V  Slamis amotanis siCqarea, m/wm; D -milis Siga diametri, m; Cven SemTxvevaSi 

17075,01366,030735,01  dDD m,  

sadac 1D  milis gare diametria, m; d -milis sisqe, m. 

efeqturi siblante 




 ef , mpa.wm 

gamokvlevebis Casatareblad Cven mier SerCeul iqna optimaluri Semcvelobis 

polimeruli danamatebis hipani ((4%), ГПАА-s (4%)KOK-is (1,5%)) da stakrilat-1-is 

0,3%-iani wyalxsnarebi [5]. am siTxeebiT mongreuli qanis nawilakebisagan WaburRilis 

lulis efeqturi gawmendis Sesaswavlad zemoT aRniSnuli meTodikis mixedviT Catare-

bul iqna eqsperimentebi, romelTa Sedegebi Setanilia pirvel cxrilSi. 

gamokvlevebis Sedegad miRebuli mniSvnelobebis analizi gviCvenebs, rom efeqturi 

siblante yvelaze metad Semcirda stakrilat-1 (0,3)-is wyalxsnarebis gamoyenebisas, 

Semdeg ГПАА-(4%)-isa da hipani (4%)-is wyalxsnarebi. 

cxrili 1 

sarecxi si-

Txis efeq-

turi rece-

ptura, % 

aRmavali 

nakadis 

siCqare, 

m/wm 

manZili kalmis 

gadaxrebs Sor-

is diagramaze 

Sg , m 

wnevaTa sxvaoba 

21 PPP  , 

pa 

Zvris da-

Zabuloba 

 , pa 

Zvris 

siCqare 

 , wm-1 

efeqturi 

siblante, 

ef , mpa.wm 

Slamis 

amotanis 

siCqare 

V , m/wm 

hipani - 4 

+ wyali 

1 0,16407 264767,52 3097,78 15,6345 198,13 0,3337 

1,6 0,05864 308125,64 3605,07 43,7457 82,41 0,9341 

ГПАА-4 + 

wyali 

1 0,16422 264282,05 3092,10 15,6205 197,95 0,3334 

1,6 0,05866 307645,29 3599,45 43,7317 82,31 0,9334 

KOK-1,5 + 

wyali 

1 0,164365 266986,32 3123,74 15,6065 200,15 0,3331 

1,6 0,05876 308951,28 3614,73 43,6567 82,79 0,9316 

stakrilati 

- 1-0,3 + 

wyali 

1 0,16402 263287,17 3080,46 15,6413 196,94 0,3338 

1,6 0,05860 30367,52 3596,20 43,7785 82,14 0,9346 
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sarecxi siTxeebi polimerebis damatebiT iZenen fsevdoplastikuri siTxeebis Tvi-

sebebs. wynar mdgomareobaSi am siTxeebs polimerebis grZeli Zewkvebi uwesrigodaa gan-

lagebuli, am dros struqturebi ar warmoiqmneba, radgan molekulebs Soris upirate-

sad moqmedeben ukumbiZgavi eleqtrostatikuri Zalebi, roca xsnari iwyebs moZraobas. 

Zewkvebs aqvT tendencia Camwkrivdnen dinebis mimarTulebis paralelurad. es tendencia 

Zlierdeba Zvris siCqaris gazrdasTan erTad, amitom efeqturi siblante mcirdeba [3,4]. 

fsevdoplastikur siTxeebs ara aqvT zRvruli Zvris dinamikuri daZabuloba, maTi 

konsistenciis grafiki gadis koordinatTa saTaveze (dasawyisze). es grafikebi araswo-

rxazovania, magram maRali Zvris siCqareebis dros uaxlovdebian sworxazovans. Tu daZa-

bulobis mniSvnelobebi, romlebic gazomilia maRali Zvris siCqareebze moaxdenen eqs-

trapolirebas ordinatTa RerZamde, SeiZleba mogveCvenos, rom am siTxeebs iseve, ro-

gorc blantplastikur siTxeebs aqvT zRvruli dinamikuri daZabuloba, amiT aixsneba 

dasaxeleba `fsevdoplastikuri siTxeebi~. 

fsevdoplastikuri siTxis modelis konsistenciis grafiki ganisazRvreba empi-

riuli tolobiT, romelic cnobilia `idealuri xarisxobrivi kanonis~ saxelwodebiT: 
nK  , 

sadac   Zvris siCqarea, wm-1; K  da n -mudmivebi, romlebic axasiaTeben moZravi siTxis 

moqmedebas (K -konsistenciis maCvenebeli, romelic asrulebs niutonisebri siTxis sib-

lantis rols, magram dinebisas gamoisaxeba kvadratul santimetrebSi; n -arasworxa-

zovanebis maCvenebeli, romelic axasiaTebs niutonis siTxidan gadaxris xarisxs). 

fsevdoplastikur siTxeebSi ( n <1)efeqturi siblante mcirdeba Zvris siCqaris 

gazrdis dros. es damokidebuleba SeiZleba gamoisaxos Semdegi tolobiT: 

  lglglg nK  . 

Zvris daZabulobis damokidebulebis grafiki Zvris siCqaresTan logariTmul mas-

StabSi sworxazovania da es grafiki emorCileba idealuri xarisxovnebis kanons (nax.2). 

 
nax. 2. Zvris siCqaris Zvris daZabulobasTan damokidebulebis logariTmuli grafiki 

 

me-2 naxazidan Cans, rom swori xazis daxra n -s gansazRvravs, xolo swori 

xazis gadakveTa Zvris daZabulobis RerZTan, roca 1  gviCvenebs K  sidides (radgan 

01lg  ), n  da K  SeiZleba Sefasdes uSualod grafikis saSualebiT an gamoTvlil iq-

nes Zvris daZabulobis ori mniSvnelobis mixedviT 
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












21

21

lglg
lglg




n ; 

11 lglglg  nK  ; 

nK
1

1




 ; 

siTxis efeqturi siblante emorCileba idealuri xarisxovnebis kanons da gani-

sazRvreba formuliT: 

    1


n
KK 

ef , 

sadac K  ganisazRvreba dinebisas kvadratul santimetrebSi,  -wm-1, ef -puazebSi. 

n  da K  sidideebis gaangariSeba warmoebs oTxniSna maTematikuri cxrilis, lo-

gariTmuli grafikis agebisa da kompiuteruli teqnikis gamoyenebiT. Catarebuli samuSa-

oebiT miRebuli Sedegebi (cxrili 2 da 3) gviCvenebs rom polimeruli danamatebiT da-

muSavbul xsnarebs aqvT fsevdoplastikuri siTxeebis Tvisebebi. maTi efeqturi siblan-

te mcirdeba Zvris siCqareebis gazrdisas. am siTxeebs aqvs (60 mpa.wm da meti) efeqturi 

siblante 100 wm-1 Zvris siCqareebisas da mcirdeba efeqturi siblante 2-3 mpa.wm-mde 

Zvris siCqareebis gazrdisas 25 000 mpa.wm-1-mde. am mxriv gansakuTrebiT efeqturia sta-

klirat-1 (0,3%-iT) damuSavebuli siTxe. amrigad, aRniSnuli siTxeebi tipuri fsev-

doplastikuri siTxeebia da miekuTvneba xarisxobrivi siTxeebis jgufs. 

WaburRilis lulis Slamisagan efeqturad gawmendis procesis gamosakvlev eqspe-

rimentul danadgarze Catarebuli cdebis Sedegebi da fsevdoplastikuri siTxeebis re-

ologiuri maxasiaTeblebis gansazRvris formulebis gamoyenebiT miRebuli ricxviTi 

mniSvnelobebi praqtikulad TiTqos ar gansxvavdeba erTmaneTisagan. 

cxrili 2 

sarecxi siTxis reologiuri 

maxasiaTeblebi 

sarecxi siTxis Sedgeniloba 

wyali+0,3% 

stakrilati 

wyali+1,5% 

KOK 

wyali+4% 

hipani 

wyali+4% 

ГПАА 

Zvris daZabuloba siTxis 1 m/wm siCqariT 

moZraobis dros 1 , pa 
3080,46 3123,74 3097,78 3092,1 

Zvris daZabuloba siTxis 1,6 m/wm siCqariT 

moZraobis dros 2 , pa 
3596,2 3614,73 3605,07 3599,45 

Zvris siCqare siTxis 1 m/wm siCqariT 

moZraobis dros 1 , wm-1 
15,641 15,6065 15,635 15,621 

Zvris siCqare siTxis 1,6 m/wm siCqariT 

moZraobis dros 2 , wm-1 
43,779 43,675 43,746 43,732 

siTxis konsistenciis maCvenebeli, K  13,64 14,74 13,81 13,85 

siTxis qcevis xarisxis  maxasiaTebeli n  0,340 0,352 0,346 0,345 

efeqturi siblante siTxis 1 m/wm siCqariT 

moZraobis dros 1 , mpa.wm 
196,94 200,15 198,13 197,95 

efeqturi siblante siTxis 1,6 m/wm 

siCqariT moZraobis dros 2 , mpa.wm 
82,14 82,79 82,41 82,31 
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cxrili 3 

Zvris 

siCqare 

1 , wm-1 

sarecxi siTxis Sedgeniloba 

wyali+0,3% 

stakrilati 
wyali+1,5% KOK wyali+4% hipani 

wyali+4% 

ГПАА 

Zvris 

daZabuloba 

1 , pa 

efeqturi 

siblante 

1 , 

mpa.wm 

Zvris 

daZabuloba 

1 , pa 

efeqturi 

siblante 

1 , 

mpa.wm 

Zvris 

daZabuloba 

1 , pa 

efeqturi 

siblante 

1 , 

mpa.wm 

Zvris 

daZabuloba 

1 , pa 

efeqturi 

siblante 

1 , 

mpa.wm 

10 2984 298,4 3392 339,2 3063 306,3 3065 306,5 

100 6529 65,29 7456 74,56 6795 67,95 6787 67,87 

1000 14283 14,28 16769 16,77 15079 15,08 15012 15,01 

10000 31247 3,1 37714 3,8 33434 3,34 33224 3,32 

25000 42669 2 52068 2,1 45907 2 45576 2 

100000 68362 0,7 84820 0,8 74164 0,7 73527 0,7 

 

daskvna 
 

yovelive zemoT aRniSnulidan SeiZleba davaskvnaT, rom Cven mier Catarebuli eq-

sperimentebiT Seswavlil polimeruli danamatebiT damuSavebul wyalxsnarebs aqvT 

fsevdoplastikuri siTxeebis Tvisebebi da am polimerebiT damzadebuli sarecx siTxeebs 

maRali Slamis amotanis unari. maTi gamoyeneba warmoebaSi WaburRilebis burRvisas 

sagrZnoblad aumjobesebs sangrevis gawmendas mongreuli qanis nawilakebisagan, yovelive 

es ki mniSvnelovnad zrdis burRvis teqnikur-ekonomikur maCveneblebs. 
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COMBINING MPD TECHNOLOGY WITH HORIZONTAL 
DRILLING CREATES NEW OPPORTUNITIES IN MATURE 

ONSHORE FIELDS 
 

Key words: MPD, onshore, underbalance, nearbalance, mature, depleted, re-exploit, oil-saturated, invasive. 

Abstract:  Combining MPD Technology With Horizontal Drilling Creates New Opportunities In Mature Onshore 

Fields.   

          The article deals with the problem of re-exploitation of marginal fields onshore applying a complex 

well/MPD application,. The BHP management at targeted levels is given. Alll these add value to the specific 

assets. 

           First Horizontal MPD well and second Horizontal well technologies are also discussed in the article. 

           Operational problems and critical observations are considered as well. 

           The key-finding from the mentioned two similar field cases include the fact that considerable re-

exploitation potential exists in the numerous marginal and depleted oil and gas fields in the lower - 48 states. 

 

 

 CALGARY–The global oil and gas 

industry is experiencing a paradigm shift in 

respect to the true applicability, capability and 

operational risks associated with managed 

pressure drilling (MPD), with a major focus on 

offshore applications. It is now accepted that as 

the dynamic plays out, these methods will 

become more common and standard in many 

varied applications globally, including mature 

and low-cost assets onshore.  

 Since the introduction of flow-drilling 

horizontal wells in the Austin Chalk, the 

industry has been developing many novel 

underbalanced (UBD) and near-balance well 

construction methodologies. Efforts have been 

initiated over the past few years to help 

standardize terms, and a global effort is under 

way to group all these novel methods of 

nonconventional well construction under the 

term MPD.  

 Significant value-adding potential 

remains untapped in the lower-48, where on the order of 2 million vertical wells exist in mature and 

depleted oil and gas fields. If only 10 percent of these wells are viable candidates for re-exploitation 

with modern MPD and complex (nonvertical) well technology, a pool exceeding 200,000 

opportunities may await.  

 The majority of these mature assets are operated by relatively small independent companies, 

and this potential remains untapped since many of the smaller independents inappropriately view 
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both complex well design and MPD as “high end” technology suited only to the major 

multinationals exploiting elephant- sized fields offshore.  

 There are independent operators re-exploiting marginal fields onshore the lower-48 that 

have successfully customized a complex well/MPD application adding value to their specific assets. 

Two such applications were in south-central Illinois in old depleted light oil fields in the 

Waltersburg sand member. 

 

First Horizontal MPD Well 

 

 The operator applied a combination of MPD and horizontal well technology to exploit the 

uppermost four to eight feet of oil-saturated sand in an 80-foot thick section that had been watered 

out during primary production from vertical wells. The original 10-acre spaced wells (circa 1950) 

would achieve initial productivities in the range of 50 barrels of oil a day, but would then rapidly 

decline and water out. 

 Figure 1 provides a type log of a vertical infill well, illustrating the higher oil saturation 

remaining in the upper four-five feet of sand just below the shale cap. This new vertical pilot well 

was drilled conventionally overbalanced, cored and logged and put on production after a drill stem 

test. The reservoir pressure was measured at 500 psi, very slightly depleted at this true vertical 

depth of ±2,000 feet. The new vertical pilot well would only achieve an initial productivity of an 

average of 5-10 bbl/d, declining rapidly over the first two months of production. This low inflow 

performance is believed to be the result of extreme drillinginduced invasive damaged occurring in 

the relatively higher-permeability oil-saturated upper interval.  
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 A simple horizontal well, analytical reservoir screening model (Resmod-4™) was then 

employed to history match the new infill vertical well behavior, then predict the potential of a 1,100 

foot-long horizontal well drilled with MPD as close to balance as possible to mitigate the invasive 

damage. A very comparable vertical well history match was accomplished with reservoir 

parameters similar to the data gained from the pilot well’s log and core description, and reservoir 

pressure. The model predicted that a properly placed and undamaged (skin of 2) horizontal well 

should achieve an initial oil productivity of 180 bbl/d, declining to about 10 bbl/d after 18 months.  

 Based on these predictions, a new 1,100-foot horizontal infill well was placed between 

abandoned vertical wells. A simple KCl water-based drill-in fluid was lightened with air injection to 

keep the bottom-hole pressure as close to the reservoir pressure as possible. The MPD mode was 

chosen to both reduce invasive damage and mitigate inherent well construction challenges such as 

lost circulation and stuck pipe risks related to drilling horizontal intervals overbalanced in a 

depleted sand section. Corrosion was controlled at acceptable levels with the addition of corrosion 

reducers.  

 The well was placed along the top of the reservoir as planned by skipping below the top 

shale seal without any form of logging- while-drilling monitoring or e-log evaluation. Geosteering 

was based primarily on observations of oil/water inflow, cuttings staining and description, rate of 

penetration and bit response, etc. Very good oil-saturated samples were observed while drilling with 

a trace of light oil in the returned drill-in fluid. The well was completed as a six-inch open-hole 

below seven-inch casing landed in the sand target at 90-degree hole inclination just below the shale 

cap. A sucker rod pump was run and landed just above the “kick-off point” in the seven-inch casing 

and the well was put on production.  

 Figure 2 shows a comparison of the predicted (by the Resmod screening model) and actual 

horizontal well oil production over the first eight months. Note that the oil production and decline 

are very close to the predictions. Resmod is a simple singlephase model and does not consider water 

production. High water production and other unrelated operational issues led to occasional 

operational shutdowns illustrated in the decline curve. After 24 months of operation, the well had 

produced more than 24,000 barrels of oil and had paid out all capital and operating costs (about 

$750,000). The well is still producing 10 bbl/d at a very slight decline of both oil and water (800 

barrels of water a day), and is projected to produce more than 28,000 barrels of total oil recovery at 

economic limits at current oil prices. 

 Many planning and operational lessons were learned on this application, but the key point is 

that a very small independent operator has generated value in an old depleted asset by properly 

applying complex MPD re-exploitation technology in a very low-cost environment.  

 Historically, drilling a well for only 28,000 barrels of total oil recovery from a five-foot 

thick depleted interval would have been considered economically unviable and highly risky. This 

field history demonstrates the potential to add value in this setting. It is expected that there are many 

similar settings and opportunities in many of the mature basins in the lower-48 states. However, 

there continues to be a number of applications where MPD attempts have failed or gained less than 

optimal results, from a technical and/or commercial standpoint, as was seen in the second project 

targeting the Waltersburg Sand. 

 

Second Horizontal Well 

 

 Based on the success of the first horizontal well project, the operator pursued a similar re-

exploitation tactic in a nearby field with a near identical reservoir setting in the same sand unit. This 
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is a larger field with a similar production history from vertical wells drilled on 10-acre spacing and 

waterflooded as field pressure declined. Over its operating life, the field had produced 9 million 

barrels of oil, 200 million barrels of water and approximately 35 million barrels of river water had 

been injected. It was anticipated that the waterflood had preferentially swept the lower section of 

the 50-foot thick sand interval, leaving the upper four to six feet relatively unswept.  

 The objective was to place 2,100 feet of horizontal openhole interval along the top of the 

sand, skipping below the shale seal with MPD to keep the BHP in a near-balance to underbalanced 

condition while drilling. Similar to the first case, no LWD or evaluation logging would be 

employed other then the addition of a pressure-while-drilling sensor on the BHA to confirm that the 

near-balance BHP target was being achieved.  

 Based on the historical data of individual well production and injected fluid volumes, the 

optimal location for an infill horizontal well was selected based on the area illustrating the best 

produced oil/water ratios. In efforts to confirm the lateral distribution of the target sand and to 

confirm that acceptable oil saturation still existed in the upper five feet of the sand interval, a 

vertical pilot was drilled within the planned horizontal well placement fairway, then cored and 

logged for reservoir description. 

 
 

 This vertical well was drilled conventionally overbalanced, the target sand interval was 

penetrated and the reservoir properties were observed as expected. This field has slightly superior 

properties than seen in the first case history, and the measured reservoir pressure was around 350 

psi, a greater degree of depletion compared to the first well. Resmod predictions suggested a similar 

production response as seen in the first case if 2,000 feet of interval was properly placed and 

undamaged during construction.  

 After evaluating the vertical pilot, the horizontal well was drilled with a similar design as the 

first well. One alteration employed on this project was to use nitrogen instead of air to lighten the 

KCl drill-in fluid with a closed-loop surface separation system. This is a more intense and 

complicated arrangement of surface equipment than simple air injection and a large gas buster, and 

the amount of surface equipment and personnel required was significantly out of the ordinary for 

drilling activity in this area, as shown in the surface setup in Figure 3. 

 From an MPD application design perspective, and in hindsight, this setup was 

overengineered for what is required in an IADC MPD Level 1 setting (where the well is incapable 

of natural flow to surface, is “inherently stable” and is a low-level risk from a well control point of 

view).  
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 Based on the low pressures, gas and oil in-flow rates observed during the construction of 

this well, the operator will either revert back to the more basic and less costly air injection/gas 

buster system in future wells in this field, or employ only produced water as the drill-in fluid and 

drill the well in a controlled overbalanced condition. The logic in this second option is an 

expectation that invasion by filtered connate water will result in an acceptable level of damage, but 

would significantly reduce capital costs and operational complexity. However, this would also 

present a well construction risk related to lost circulation and stuck pipe events, etc.  

 

Operational Problem 

 

 In general, well construction activities went as planned once a series of closed-loop 

equipment setup issues were settled, (where/how to monitor produced gas and fluid volumes, how 

to collect surface samples, etc.). The one key operational problem experienced on this well was 

related to geosteering. Because of a series of operational errors and misunderstanding of long-term 

trajectory goals, the first portion of horizontal productive interval was placed 10-15 feet below the 

planned target TVD in the sand interval. This created a low spot at the heel and a slight slantup 

design along the six-inch open-hole horizontal interval. 

 This geosteering error occurred in about six hours of rig activity, but may be the pivotal well 

design attribute that led to the possible economic failure of the well. This is a good illustration of 

the critical geosteering challenge faced in most horizontal infill applications, and is a dominant 

failure mode in many cases. Geosteering is not simply the use of high-end LWD tools and the 

employment of a “pay zone drilling specialist” in the horizontal construction phase. Properly 

applied, it demands a fully integrated and highly communicative team approach during all 

directional drilling phases to both find the moving geologic target, and also to effectively respond 

and properly modify the planned path as site-specific structural/geologic surprises are encountered. 

 One cannot express adequately the degree of geologic surprises encountered when placing 

horizontal intervals in “known” fields, and the resultant geosteering challenges that must be faced 

and overcome during these critical few days of complex well construction. This type of infill 

horizontal well cannot be drilled based solely on following a smooth line in a planned well 

trajectory plot. Any operator pursuing such an application should be ready to respond to surprises, 

and have the team prepared with contingency options considered and reviewed before field 

operations commence. 

 One interesting field observation in this case was the production of whole drilling mud in the 

return drill-in fluid as the productive interval passed within 60 feet laterally of the vertical pilot 

bottom-hole location. Since the horizontal interval was drilled with a water based drill-in fluid in a 

near balanced BHP condition, the only viable explanation of this whole mud observation is lateral 

invasion of this mud from the nearby pilot well, which had only three days of open-hole 

overbalance exposure during construction and testing. There were some thin intervals of sand seen 

in the pilot logs and cores, illustrating up to 900 milliDarcy of horizontal permeability. 

 It is believed that such an interval was invaded by mud while drilling the pilot to a depth of 

lateral invasion exceeding 60 feet, and this was the mud observed when the horizontal interval 

passed that distance away from the pilot well’s bottom-hole location. This illustrates the extreme 

susceptibility to invasive damage this depleted sand interval has when using conventional 

overbalance well construction methods. This experience strongly supports the motivation to drill in 

a near-balance mode to mitigate this relatively irrevocable damage mechanism in horizontal well 
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applications in depleted settings. Effectively managing this damage mode will be a critical factor of 

success in any such horizontal well infill application  

 The maintaining of a near-balanced pressure condition while drilling the horizontal interval 

was confirmed by BHA/BHP sensor readings and observations of water and oil inflow (up to 300 

barrels of water a day was observed while drilling). However, detailed metering and measurement 

of produced oil and water volumes was difficult to impossible given the closed-loop surface system 

design, so the actual degree of underbalance generated at any one point along the well, or the actual 

inflow potential exposed at any given point was difficult to quantify. 

 

Critical Observations 

 

 A series of critical observations were noted in this field case that relate to the true ability to 

manage the BHP at targeted levels during horizontal well construction with multiphase drill-in 

fluids in pressure-depleted settings. Figure 4 offers an illustration of the predicted and actual BHP 

levels observed while drilling. There are two critical realities represented in this plot. The BHP was 

fluctuating dramatically in early time (left side of plot), showing BHP variation from a low of near 

100 psi to a high exceeding 500 psi. This is an unavoidable result of compressive phase surging and 

slugging within the well during connections, tripping or other variations of drilling parameters 

necessary in all MPD operations. 

 All horizontal wells behave as very effective separators, so the surging dynamics can 

increase as well length is extended and varying reservoir quality is exposed. Note that as field 

activity progressed, optimum MPD parameters were defined and applied to better control the BHP 

surges. This learning experience is clearly expressed by the smoothing of the BHP surges seen at 

the end section of the well (right side of plot). 

 
  

 This BHP pressure dynamic may be unavoidable when constructing horizontal intervals in 

an MPD mode. Site-specific field trial and error is required in every case to get control of this 

dynamic. The level of field experience of the MPD provider is critical in this respect, and this core 

competency varies significantly among service provider field staff. The vast majority of smaller 

independent staff is not versed in the site-specific trial-and error required in any complex well MPD 

application. 
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 A detailed prespud meeting is a must, including training and safety orientation sessions for 

all field staff. As part of this planning effort, an MPD model prediction should be reviewed, with 

contingencies and maximum acceptable parameter levels preset (i.e., maximum acceptable surface 

back pressure, oil and gas release rates, etc.) for any such application to be conducted safely and 

have a chance of economic success. Even with this preplanning, trial-and-error of operational 

parameters on site will always be necessary to get as close as possible to the intended conditions. 

The uncontrollable BHP dynamic is one reason maintaining a truly underbalanced BHP condition 

while constructing horizontal intervals is an elusive, if not impossible, objective in many cases. 

 Another critical reality is illustrated in respect to the accuracy of modeling or predicting the 

BHP dynamic. Note in Figure 4 that the actual BHP levels (magenta) are consistently above the 

predicted values (red/orange) all along the well. Even when running sensitivities to water inflow, 

various friction factors and operating parameters, the model could never match the actual BHP 

conditions observed with the bottom-hole pressurewhile-drilling sensor. The author has observed 

similar results in many MPD applications monitored globally. 

 There are many commercial multiphase models available in the industry. All have specific 

strengths and weaknesses, and all have a degree of accuracy dependent on site-specific parameters 

and the setting. None are perfect for all settings, and none can exactly predict the BHP dynamic in 

any given setting because of all the downhole unknowns and site-specific operational variables. The 

operator must be aware of this modeling constraint when planning any application, and be prepared 

to alter operational parameters and BHP targets as site-specific trial and error is conducted in the 

field. 

 It must be noted that this application was very successful in obtaining reasonable levels of 

BHP control, particularly at the end of the well. The targeted BHP of 350 psi was only obtained by 

reducing the fluid pumping rate while maintaining constant backpressure and gas injection rate. In 

fact, the water injection rate was reduced below the minimum recommended by the mud motor 

provider, and the model predicted lower limit for good cuttings transport along the horizontal 

section. Even with the reduced liquid rate, the motor preformed adequately and hole cleaning was 

effective. 

 The well was drilled to target length with good oil-stained cuttings, water and oil inflow 

observed all along the productive interval. Regular pipe movement and short trips were employed to 

ensure good hole cleaning and reduce torque and drag to workable levels. The independent operator 

employed a thirdparty field supervisor with extensive horizontal MPD experience in both field 

cases. Having this experience onsite is a critical resource to successfully implement this form of 

complex well MPD re-exploitation. 

 

Heel ‘Short Circuit’ 

 

 Finally, and most importantly, is the lesson learned on this well regarding the optimum 

MPD strategy as well construction activities vary from the base plan. The goal was to maintain a 

BHP of 350 psi to be near-balance with the reservoir pressure to avoid invasive damage. However, 

maintaining this BHP at the toe of the well as productive length was extended meant that the heel of 

the well must be exposed to an ever-diminishing BHP condition. This is caused by the increasing 

equivalent circulating density (ECD) effect as length is extended. If the extended length ECD effect 

is 70 psi, the heel must be exposed to 70 psi less BHP than the toe; thus maintaining a 350 psi BHP 
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target at the toe relates to a 280 psi BHP condition at the heel. This can be expressed another way 

by saying that the heel must be exposed to a 70-psi drawdown while maintaining the toe at a 350-

psi BHP at-balance condition. 

 This degree of drawdown, combined with an unavoidable 100 psi variance during 

connections, implies that the low-point heel of the well will see more drawdown while drilling the 

toe than is intended during the initial production of the well. In effect, a short-circuit drawdown 

condition has been deliberately applied at the low heel of the well, encouraging premature water 

breakthrough at that point before drilling operations are completed. This “short circuit” effect may 

have been observed in the field as water inflow increased while the length was extended, but the 

inability to accurately monitor water inflow increase may have masked that observation.  

 In any case, this heel short circuit did occur, as seen in the early production performance of 

the well. The actual production behavior indicates strong water inflow from the heel, possibly 

preventing oil inflow from the slanted-up mid and end sections of the well. An interesting reservoir 

management challenge is raised by this behavior. Should the operator pursue high-volume lift of 

water in hopes that the resultant pressure decline will eventually allow oil to inflow from the farther 

intervals of the well? Or should a workover be performed to try to shut off the heel short circuit? 

 The fact that the well is an open-hole completed design is advantageous, in that numerous 

options are available should the operator attempt to seal the heel of the well (i.e., open-hole packer 

on tubing extension, swell packers or liners of various designs). Before pursuing that option, the 

operator has installed a high-rate ESP to lower reservoir pressure in hopes that the increased relative 

drawdown will eventually lead to increased oil production via an “inverse coning” response. The 

very early well production response to this high-volume lift tactic is encouraging. 

 The key point is that the intent to maintain a near-balance BHP condition along the total 

length of the well may not have been optimum, if not counterproductive, in this particular case. This 

was particularly worrisome once the heel was placed low in the target interval. Better oil production 

may have been gained by allowing a slight increase in BHP to counteract for the ECD effect on the 

low heel as well length was extended. The waterbased drill-in fluid was selected in hopes that it 

would generate less invasive damage versus a conventional drilling mud. 

 Perhaps a slight overbalance BHP condition may have been acceptable at the toe as a trade-

off to avoid the “short circuit” promoting increased drawdown expressed at the low heel. Applying 

MPD may often have a more complex impact than simply reducing pressure overbalance in 

depleted settings. This experience clearly demonstrates that MPD BHP objectives must be 

considered in detail and in connection with planned and actual well profiles, completion attributes 

and contingencies, reservoir management, and long-term production and workover strategies. 

 

Key Findings 

 

 The key findings from these two similar field cases include the fact that considerable re-

exploitation potential exists in the numerous marginal and depleted oil and gas fields in the lower- 

48 states. This potential can be realized by properly applying a combination of complex well infill 

drilling with nondamaging MPD well construction practices. By properly leveraging these 

technologies, and with high commodity prices, even extremely thin and dramatically depleted 

mature fields can be reexploited to add value and increase ultimate reserves. 

 Many of these marginal assets are operated by small independents in very low-cost 

environments. Most of these entities lack core competencies in applying complex MPD well 

construction technologies. These independents are often hesitant to consider the potential based on a 
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belief that this form of well construction is too complicated and expensive for a low-cost setting. 

However, a minimal investment in time, engineering resources and technical training is all that is 

required to arm the small independent with enough technical competencies to pursue these 

applications. Simple analytical models are available that accurately predict potential site-specific 

horizontal infill well performance so that the user can define reasonable net present value goals 

prior to initiating relatively expensive and complex well construction investments. 

 Another key finding is that defining, designing and optimizing MPD operations will always 

require a degree of site-specific trial and error to deal with the unavoidable BHP dynamics. No 

multiphase models are available that can exactly predict and account for all the site-specific 

reservoir and operational variables when applying complex well MPD construction in depleted infill 

applications. The degree of core competency and understanding of the BHP dynamics and required 

field trial and error steps varies dramatically within the ranks of key service providers and 

independent operator field staffs. Properly staged and documented prespud meetings and training of 

rig crews is a critical element for safety and success in these applications. Employing a BHP sensor 

on the BHA and fine monitoring of produced fluids, liquid-to-gas ratios, and applied backpressure 

will provide critical insights to optimize MPD parameters on a site-specific basis.  

 These two projects also demonstrated that geosteering remains a dominant failure mode in 

these applications. Many smaller independents are unaware of the degree of reservoir and structural 

surprises that are encountered when horizontally infill drilling in known fields, and the continued 

misunderstanding and operational errors occurring related to directional drilling standard practices 

versus site-specific geosteering requirements.Choosing and properly communicating the right 

geosteering strategy for a particular application is always a key, as is “keeping it simple” since the 

low-cost setting will normally not support high-end LWD geosteering solutions. The asset team 

must consider all possible observations and contingencies, and be ready to respond to surprises 

during those critical few days of complex well construction.  

 Another important point illustrated in these projects is that MPD can be safely and cost-

effectively applied in low-cost marginal settings. Surface equipment selection and layout is often an 

issue that is overlooked, but must be fully reviewed and planned with all stakeholders prior to 

mobilizing equipment. In many of these re-exploitation applications, an IADC MPD level one 

setting exists, so that air and gas busters may be all that is required (keeping it simple). When using 

air, corrosion mitigation is always an important operational concern. 

 The final consideration is that the concept of constructing a horizontal interval in a 

maintained underbalanced condition in depleted settings is an illusive, if not impossible, goal. One 

key reason for this is the relatively unavoidable BHP dynamic occurring with multiphase fluids in a 

horizontal separator. Given that operational challenge, drilling a productive interval with a slight 

overbalance BHP objective with a nondamaging drill-in fluid may be a better tactic. The optimum 

BHP objectives must be site-specifically determined, and be adjustable given actual well paths, 

operational parameter trial and error variation, and the planned completion and production 

strategies to be applied over the life of the well. 

 

 Editor’s Note: The author acknowledges the support of Maurer Technology and thanks 

Weatherford for providing illustrations and the operator for allowing the field case studies in the 

Waltersburg Sand unit to be published. 
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aa..  ggrriiggaallaaSSvviillii,,  

stu-s magistraturis 

departamentis asistent-

profesori 

uak 622.546.711                                                          a. grigalaSvili 

 

WiaTuris manganumis madnebis Slamebis gamdidrebis 

teqnologiuri sqemis damuSaveba 

 

ssaaqqaarrTTvveellooss  ssaaiinnJJiinnrroo  aakkaaddeemmiiiiss  wweevvrr--kkoorr..,,  pprrooff..  rr..  ssttuurruuaass  mmiieerr  

 

Key words: sludge, settle, float beneficiation. 

Abstract:  Development of the technological scheme of Chiatura manganese  ore slime beneficiation.  

The possibility to beneficiate the "Chiaturmanganets" sludges by means of combined method is considered 

in the article. In particular beneficiation of large fractions applying machines of high frequency settling. 

For beneficiation of small granular sludges the foam separation is recommended to apply. 

The optimal consumption of filtration reagents already applied is defined when foam separation occurs. 

 

Sesavali 
 

WiaTuris manganumis madnis gamdidrebis Sedegad warmoiq-

mneba Slami, romelic 10-12% manganums Seicavs. naSromSi damu-

Savebulia am Slamebis kombinirebuli meTodiT gamdidrebis 

teqnologia, romelic saSualebas iZleva damatebiT manganumis 

mineralebis 15-17% amokrefas da sasaqonlo produqciis mi-

Rebas. 

 

ZiriTadi nawili 

 

manganumis madnebis Slamebis gamdidrebis sakiTxebze 

muSaobda mravali instituti, romelTa kvlevis Sedegebi gaSu-

qebulia sxvadasxva samecniero JurnalebSi. 

dadgenilia, rom manganumis karbonatuli da Jangeuli mineralebis erTad dafqva 

iwvevs am ukanasknelis gadafqvas da izrdeba misi danakargebi flotaciis win Slamis 

Sesqelebisas. aseT pirobebSi mniSvnelovania Slamebis dafqvis gareSe gamdidrebis 

teqnologiis damuSaveba. 

 rogorc “WiaTurmanganumis” madnis Slamebis fraqciuli analizidan Cans, (cxri-

li 1), igi Seicavs 55% 0,16 mm msxvil fraqcias, romlis gamdidreba SeuZlebelia meqa-

nikur flotaciur manqanebSi dafqvis gareSe. 

Cven mier Seswavlil iqna am fraqciis Slamebis gamdidrebis SesaZlebloba. samu-

Saoebi Catarda laboratoriul-diafragmul saleq manqanaze, romelic aRWurvili iyo 

mudmivi denis eleqtroZraviT, rac pulsaciis da sixSiris regulirebis SesaZleblobas 

iZleoda. dadgenil iqna damokidebuleba daleqvis efeqtianobasa da pulsaciis sixSires 

Soris. SeirCa daleqvis sxva teqnologiuri parametrebi (wylis xarji, sagebis optima-

luri sisxo, Semosuli Slamis ganzavebis xarisxi da sxva). 
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cxrili 1 

WiaTuris manganumis Slamebis fraqciuli daxasiaTeba 

klasebi, mm 
gamosavali, % Semcveloba, % 

amokrefa, % 
operaciidan jamuri Mn CaO 

+1,0 3,1 3,1 14,9 3,0 3,6 

-1,0+0,5 3,4 6,5 11,8 4,1 3,1 

-0,5+0,2 22,1 28,6 13,0 4,2 22,4 

-0,2+0,16 26,3 54,9 13,0 3,5 26,6 

-0,16+0,074 32,1 87,0 12,8 2,8 32,1 

-0,074+0,0043 9,8 96,8 11,8 3,0 8,8 

-0,0043 3,2 100,0 12,7 4,2 3,1 

Semosuli 

Slami sul 100,0 - 12,8 3,1 100,0 
 

rogorc cdebiT dadginda, WiaTuris manganumis madnis Slamebidan SesaZlebelia 

daleqviT amoikrifos Jangeuli mineralebis 75-80% da miRebul iqnes mesame xarisxis 

Jangeuli koncentrati 33-35% manganumis SemcvelobiT, kudebSi manganumis Semcveloba 

3-5% ar aRemateba. 

-0,16 mm fraqciis Slamebis flotaciuri meTodiT gamdidrebisas Seswavlil iqna 

mineralis hidrofobizaciis xarisxi, romelic mniSvnelovnadaa damokidebuli pulpis 

kondencirebis droze (nax. 1). 

 
nax. 1 pulpis arevis intensiurobis gavlena mineralis buStulaze miwebebis droze 

V1= 5,1 m/wm;       V2= 5,8 m/wm;    V3= 6,5 m/wm. 

 

radgan kondicirebis dros mniSvnelovania pulpis simkvrive, igi icvleboda 10, 

20 da 45% Semcvelobis farglebSi. pulpis amrevis yvela brunvis siCqaris dros 10%-

dan 20%-mde pulpis simkvrivis zrdisas SeimCneoda mineralis buStulakze miwebebis 

drois Semcireba. 

vinaidan qafiani separaciis meTodi warmoadgens flotaciis iseT srulyofil me-

Tods, romliTac SesaZlebelia SedarebiT msxvilfraqciuli Slamebis gamdidreba, rac 
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ganpirobebulia gasamdidrebeli produqtis uSualod qafis fenaze miwodebiT da gaadvi-

lebulia sasargeblo komponentis qafis buStulakze dakavebis SesaZlebloba, samuSao 

Catarebul iqna 10l moculobis qafiani separaciis manqanaze. dadgenil iqna saflota-

cio reagentebis optimaluri xarji. 

Slamebis koleqtiuri qafiani separaciis Sedegebi mocemulia cxrilSi. 

                                                                  cxrili 2 

manganumis Slamebis koleqtiuri qafiani separaciis Sedegebi 

produqti 
gamosavali, % Mn-is Semcveloba, % Mn-is amokrefa, % 

1. koncentrati 33,6 24,2 67,5 

K   kudebi 66,4 5,09 32,5 

Ggasamdid. Slami 100,0 12,03 100,0 

2. koncentrati 34,5 26,2 74,8 

    kudebi 65,5 4,7 25,2 

Ggasamdid. Slami 100,0 12,1    100,0  
 

rogorc cxrilidan Cans, koleqtiuri qafiani separacia saSualebas iZleva miRe-

bul iqnes koncentrati 26% da 74% manganumis Semcvelobis amokrefiT. 

kvleviT miRebul Sedegebze dayrdnobiT SemuSavebul iqna WiaTuris manganumis 

Slamebis gamdidrebis optimaluri kombinirebuli sqema, romelic mocemulia me-2 nax-ze. 

 
nax. 2.  WiaTuris manganumis Slamebis gamdidrebis kombinirebuli sqema 
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unda aRiniSnos, rom SemoTavazebuli teqnoligia ver wyvets WiaTuris manganumis 

Slamebis sruli gamdidrebis sakiTxs, radgan rCeba uwvrilesi Slamebi, romelnic 

mTeli Slamebis 15-20% Seadgens da misi gamdidreba SesaZlebelia mxolod qimiuri 

meTodiT. 

D 

daskvna 
 

Ddadgenil iqna manganumis msxvilfraqciuli Slamis (2-0,16mm) gamdidrebis SesaZ-

lebloba daleqvis meTodiT. 

Seswavlil iqna flotaciis dros mineralis hidrofobizaciis xarisxi da misi 

damokidebuleba saflotacio pulpis simkvriveze. DdamuSavebul iqna Slamebis gamdidre-

bis optimaluri kombinirebuli sqema. 

 

literatura 

 

1 Сан М. Ч.,  Моррис И. Е. Флотация низкосортной марганцевой руды //Сб. 

“Механобр”, вып. 126. Л., 1959 г.  

2. Богданов Ш. С.,  Хайман В. Я. Зависимость скорости флотации от крупности 

минеральных частиц. 1953 г., №5. 



saerTaSoriso samecniero-teqnikuri sainformacio Jurnali ̀ ssaaqqaarrTTvveellooss  nnaavvTToobbii  ddaa  ggaazzii~ 

SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL  ,,GGEEOORRGGIIAANN  OOIILL    AANNDD      GGAASS" 

МЕЖДУНАРОДНЫЙ НАУЧНО-ТЕХНИЧЕСКИЙ, ИНФОРМАЦИОННЫЙ ЖУРНАЛ ,,ННЕЕФФТТЬЬ  ИИ  ГГААЗЗ  ГГРРУУЗЗИИИИ" 
 

 

cfmfhsdtkjc vbythfkehb htcehct,b  

112200           
 

 119, 2006 

yy ff dd ss jj ,, bb cc   vv jj gg jj dd tt ,, ff   cc ff ,, ff ll jj tt ,, bb cc   vv bb [[ tt ll dd bb ss     
  

cf,flj 
fs7 n7 vjgjdt,ekb  

yfdsj,b  @))^ II rd7 

fs7 n7 vjgjdt,ekb  

yfdsj,b  @))^ III rd7 

!7 vbhpffyb 0,971 0,962 

@7 gfnfhf ibhfmb 0,033 0,037 

#7 yjhbj 0,125 0,122 

$7 ceacf 0,0705 0,0685 

%7 cfw[tybcb 0,0053 0,0067 

^7 fqv7 zfkflblb _ _ 

&7 cfvujhb 10,112  

*7 nfhb,fyf 0,299 0,227 

(7 ihjvbce,fyb 0,4495 0,3065 

!)7 stktsb 3,132 3,111 

!!7 cfvu6 cfv[h7 sfqb 0,783  

!@7 lfc7 hecsfdb 0,4856  

!#7 yfpfhkt,b 0,095 0,081 

!$7 vofht[tdb _ _ 

!%7 ,fblf 0,0053 0,0058 

cek 

 

16,5662 4,9275 

    uu ff pp bb   !! )) ## vv ##  3938,506 3865,888 

!7 ybyjovbylf  3938,506 3865,888 

@7 hecsfdb 0 0 
 

 

yy ff dd ss jj ,, bb cc ff   ll ff   uu ff pp bb cc   aa ff cc tt ,, bb   
  

22000066  wwlliiss  ooqqttoommbbrriiss  ssaa eerrTTaaSSoorriissoo  ffaasseebbii  eerrTT  ttoonn aa  nnaa vvTToobbpprroodduuqqtteebbzzee ,,  

rroommlliiTTaacc  xxoorrccii eellddeebb aa  ssaa qq aarrTTvv eellooSSii  ii mmppoorrttii  
  

ggee nnuuiiss  bbiirrJJ aa  

პროდუქტი  ღირებულება (US$)  

ბენზინი (Premium Gasoline 50 PPM) 494.75 (- 4.25) 

ნაფთა (NAFTA) 483.25 (- 4.00) 

ნავთი (Jet Fuel (max)) 579.75 (- 11.00) 

დიზელი (Gasoil.0.2%) 549.50 (- 3.00) 

მაზუთი (Maze) 254.25 (- 7.50) 

ნავთობი (Brand) 58.43 (- 0.60) 

ნავთობი (Urals) 55.20 (- 1.39) 

mailto:!@7
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

cv!

cv9
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  eeyywwbbff  aaeeyynnbb  vvjjkkttrr77oojjyyff  uuhhffvvbb  rrbbkkjjuuhhffvvbb  nnjjyyff  
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uuhhffvvbb  ))66))##%%  ))66))))@@@@  !!66!!  EE--^̂  2222222222  ))66))))!!  !!EE--^̂  
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oo yy tt dd ff 
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ffnnvvjjccaatthhjj  ~~rruu22ccvv@@`̀  2222222222  ))66))^̂@@%%  ##66!!@@%%EE--%%  
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vv jj ww ee kk jj ,, ff   
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aaeennbb##  !!&&@@**  2222222222  ))66!!&&**  @@66**##EE++&&  @@66**##EE++$$  ))66))@@**##  
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vv##  ^̂!!))@@$$  ##%%66##!!%%  ^̂66@@((  !!EE++((  !!EE++^̂  2222222222  
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~_C) wtkcbecbs ~_F-#@`*%!)9 

~_F) afhtyutbnbs ~_C`*)!%+#@8 

AABBPPBBRREEHHBB  VVEELLVVBBDDTT,,BB  
  
 

uhfdbnfwbekb velvbdf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 G       -@@ ruvy  11106720,6  

cbyfskbc cbxmfht dfreevib 8 8 8 8 8 8 8 8 8 8 8 8 8 c        -!ovv  81099792458,2  

vfuybnehb velvbdf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
0

       -!vuy  61042566370614,1  

tktmnhekb velvbdf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
0

       -!va  121085418782,8  

gkfyrbc velvbdf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 h      ov]  3410626176,6  

tktmnhjybc e'hfj,bc vfcf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 tm      ru3110109534,9   

                                            v8f8t84104858026,5   

ghjnjybc e'hfj,bc vfcf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 gm      ru27106726485,1   

                                            v8f8t8 007276470,1  

ytbnhjybc e'hfj,bc vfcf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 ym      
v8f8t8 @^%_!!7__(^

ru27106749543,1 
 

tktmnhjybc ve[nb ~f,cjkenehb vybidytkj,f` 8 8 88 e       r19106021892,1   

vfcbc fnjvehb thstekb                             ru271086665655,1   

fdjuflhjc velvbdf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 fN      -!vjkb231002245,6   

afhfltbc velvbdf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 F      -!vjkbr 56,96484  

vjkehb ufpehb velvbdf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 R      -!-! rvjkb] 31441,8  

,jkwvfybc velvbdf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88 K      -!r]  2310380662,1  
bltfkehb ufpbc yjhvfkehb  
vjkehb` vjwekj,f yjhvfkeh gbhj,t,ib 

 rgf325,101,0t 0  pC 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
0

V      vjkbv#210241,2   

yjhvfkehb fnvjcathekb oytdf 8 8 8 8 8 8 8 8 8 8 8 8 y8fnv7P     gf101325  

sfdbceafkb dfhlybc fxmfht,f ~yjhvfkehb` 8 8 8 8 8 8 yg      @ovv980665  

tktmnhjybc e'hfj,bc tythubf 8 8 8 8 8 8 8 8 8 8 8 8 8 2cmt     vtd511034,0  

ghjnjybc e'hfj,bc tythubf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 2cmg     vtd2796,938  

ytbnhjybc e'hfj,bc tythubf 8 8 8 8 8 8 8 8 8 8 8 8 8 2cmy     vtd5731,939  

o.fk,flbc fnjvbc vfcf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 H1     vft07825036,1  

ltbnhjybc fnjvbc vfcf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 H2     v8f8t80141011795,2  

/tkbevbc fnjvbc vfcf 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 H4     v8f8t8002603267,4  

,jhbc jh,bnbc hflbecb 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 
0

a     v11102917706,5   
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mmaaggiissttrraalluurrii  mmiillssaaddeenneebbiiss  sseeqqcciiaa 

 

uak 677.1/.5                                                           
milsadenebis struqturuli mTlianobis monitoringi boWkovan-

optikuri gadamwodebiT (Tanamedrove mdgomareoba da ganviTrebis tendenciebi). 

jj..  bbaaxxttaaZZee,,  gg..  vvaarrSSaalloommiiZZee,,  ii..  ggoogguuaaZZee,,  mm..  ssaammaaddaaSSvviillii,,  ee..  qqrriisstteessiiaaSSvviillii.. 

`saqarTvelos navTobi da gazi~. Tbilisi, 2006, #19, gv. 25-40 (qarT.)   

ganxilulia magistraluri milsadenebis struqturuli mTlianobis monitoringisa-

Tvis boWkovan-optikuri gadamwodebis gamoyenebis Tanamedrove mdgomareoba da ganviTare-

bis tendenciebi. 

mocemulia boWkovan-optikuri gadamwodebis klasifikacia, maTi Seqmnis istoria, age-

bis meTodebi da principuli sqemebi, samrewvelo gamoyenebis sfero. yuradReba gamaxvile-

bulia milsadenebis struqturuli mTlianobis monitoringisaTvis Seqmnil meTodebsa da 

sqemebze. naCvenebia aseTi sistemebis gamoyenebis didi perspeqtivebi. il. 19, bibl. 12 (1 

qarT., 7 rus., 4 ing.). 

sakvanZo sityvebi: magistraluri milsadeni, struqturuli mTlianoba, monitoringi, opti-

kur-boWkovani gadamwodi. 

  

ggeeoollooggiiiiss  sseeqqcciiaa  

  

uak 552.43+549.643.3 

beCasinis metamorfuli kompleqsis glaukofaniani fiqlebi. ss..  ggvveelleessiiaannii,,  

nn..  ffooffoorraaZZee.. `saqarTvelos navTobi da gazi~. Tbilisi, 2006, #19, gv. 41-49 

(qarT.).  

beCasinis kompleqsis xasauTisa da Cegemis seriis metamorfitebis detaluri minera-

logiur-petrologiuri kvlevis Sedegad dadginda, rom beCasinis kompleqsis metamorfite-

bi miekuTvneba maRaltemperaturul aratipur glaukofanian fiqlebis faciess. regionalu-

ri metamorfizmi prograduli xasiaTisaa. beCasinis kompleqsis amfibolebi xasaiTdeba 

ONa2  amaRlebuli SemcvelobiT, rac gapirobebulia metamorfizmis wnevis matebiT. Na  _ 

amfibolebTan erTad (glaukofani, krositi, vinCiti, baruaziti, ekermaniti) paragenezisSi 

ganviTarebulia fengiti, paragoniti, albiti, granati, qloriti, epidoti, rac regionalu-

ri metamorfizmis dros maRal wnevaze miuTiTebs. dadgenilia, rom regionaluri metarmo-

fizmis dros mineralTa gardaqmnebi mimdinareobs rogorc myarfazuri gardaqmnebiT, aseve 

reaqciuli CanacvlebiT. il. 6, cxr. 1, bibl. 4 (rus.). 

sakvanZo sityvebi: natriumiani amfiboli, paragoniti, granati, glaukofani, rentgenospeqt-

raluri, heterogenuli qimiuri Sedgeniloba. 

 

uak 398(47.93)56.11.622.75 

axali monacemebi kaxeTis sarmatuli naleqebis foraminiferebis 

gavrcelebis Sesaxeb. ll..  mmaaiissuurraaZZee,,  kk..  qqooiiaavvaa.. `saqarTvelos navTobi da 

gazi~. Tbilisi, 2006, #19, gv. 50-62 (qarT.). 

sarmatuli naleqebi kaxeTis teritoriaze navTobSemcvelia. ukanasknel wlebSi nav-

Tobisa da gazis daZiebis mizniT gaburRilia araerTi WaburRili. am WaburRilebis Slamu-

ri masalis Seswavlam saSualeba mogvca sarmatul naleqebSi dagvedgina foraminiferebis 

kompleqsebis cvla droSi. 
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Seswavlili iyo Semdegi WaburRilebis Slamuri da kernuli masala: vaSliani #1, 

vaSliani #10, taribana #39, taribana #40. 

amgvarad, foraminiferebis kompleqsebis mixedviT WaburRilebSi dadgenilia Sua, qve-

da sarmati da konki. Suasarmatuli naleqebi nawildeba samad, xolo qveda sarmatuli - 

orad. qvedasarmatulis qveda nawili gardamavali xasiaTisaa, xolo misi Semcveli fauna 

miuTiTebs konkuri da sarmatuli faunis naTesaur kavSirze. il. 2, bibl. 13 (1 qarT., 1 ing., 

11 rus.). 

sakvanZo sityvebi: sarmatuli, mikropaleontologia, foraminiferebi, aRmosavleT saqarTve-

lo, biostratigrafia. 

 

uak  552.43+549.643.3 

axali monacemebi beCasinis metamorfuli kompleqsis (Crdilo kav-

kasia) glaukofaniani fiqlebis Sesaxeb. ss..  ggvveelleessiiaannii,,  nn..  ffooffoorraaZZee..  

`saqarTvelos navTobi da gazi~. Tbilisi, 2006, #19, gv. 63-68 (qarT.).  

beCasinis kompleqsis glaukofaniani metamorfitebi miekuTvneba aratipur glaukofa-

niani fiqlebis faciesis maRaltemperaturul safexurs, ganviTarebulia Siga kontinentur 

pirobebSi da gancdili aqvs baikaluri dabalgradientuli da maRali wnevis prograduli 

regionaluri metamorfizmi. il. 1, bibl. 19 (12 rus., 7 ing.). 

sakvanZo sityvebi: natriumiani amfiboli, paragoniti, granati, glaukofani, lavsoniti, Ja-

deiti, subfaciesi, mineraluri wonasworobebi, rentgenospeqtruli. 

 

uak 398(47.93)56.11.622.75                                            

saqarTvelos karaganuli da konkuri naleqebis stratigrafiisa-

Tvis. ss..  xxuucciiSSvviillii.. `saqarTvelos navTobi da gazi~. Tbilisi, 2006, #19, 

gv. 69-74 (qarT.). 

 Cveni axali geologiuri da paleontologiuri monacemebi, rigi geologebis mosaz-

rebis sawinaaRmdegod, savsebiT adastureben karaganuli da konkuri naleqebisaTvis e. 

JRentis (1991) mier SemoTavazebul stratigrafiul sqemas, romelic ase gamoiyureba: kara-

ganuli regiosarTuli iyofa or nawilad – arxaSenisa da varnul qvesarTulebad. damou-

kidebel stratonad miCneuli qarTveluri – xobisa da muxuris qvesarTulebad; konkuri – 

sarTaganul da veseliankur qvesarTulebad. il. 1, bibl. 9 (rus.). 

sakvanZo sityvebi: stratigrafia, moluskuri fauna, parateTisi. 

 

uak 621.396:665.5 

Tanamgzavruli kavSirgabmuloba da kosmosuri geologia. nn..  ssoollooRRaaSSvviillii,,  

ll..  xxiiTTaarriiSSvviillii,,  gg..  kkeelleeppttrriiSSvviillii.. `saqarTvelos navTobi da gazi~. 

Tbilisi, 2006, #19, gv. 75-79 (qarT.).  

kosmosuri xomaldebidan warmoebuli foto- da telegadaRebebi saSualebas iZleva 

Seswavlil iqnes atmosferos, liTosferos, hidrosferos, biosferos da mTlianad Cveni 

planetis landSaftis ZiriTadi struqturuli, regionaluri, zonaluri da globaluri 

Taviseburebebi da savaraudod dadgindes sasargeblo wiaRiseulis sabadoebis adgilmdeba-

reoba. am mizniT farTod gamoiyeneba geologiuri obieqtebis distanciuri Seswavlis 
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meTodi. am meTodis danergvam SesaZlebeli gaxada gamovleniliyo navTobis, gazis, spilen-

Zis da sxva sasargeblo wiaRiseulis budobebi da dazustebuliyo geologiuri struqtu-

rebis gavrcelebis mimarTulebebi. il. 2, bibl. 3 (rus.). 

sakvanZo sityvebi: Tanamgzavruli kavSirgabmuloba, kosmosuri geologia, distanciuri 

Seswavla. 

 

 

bbuurrRRvviiss  aaxxaallii  tteeqqnniikkiissaa  ddaa  tteeqqnnoollooggiieebbiiss,,  

mmaarrTTvviiss  aavvttoommaattiizzaacciiiiss  sseeqqcciiaa  

 

uak 622.24+532.5 

kolongareTa gamovlinebis grifonebSi an sxva garTulebaTa 

saxeobebSi gadasvlis prognozireba saxeobaTa gamocnobis meTo-

diT. gg..  vvaarrSSaalloommiiZZee,,  ii..  ggoogguuaaZZee,,  aa..  WWiiWWiinnaaZZee,,  ii..  TTaavvdduummaaZZee,,  SS  xxaarreebbaavvaa.. `saqa-

rTvelos navTobi da gazi~. Tbilisi, 2006, #19, gv. 80-88 (qarT.).  

 ganxilulia kolongareTa gamovlinebebis gadasvlis prognozireba grifonSi an ga-

rTulebaTa sxva saxeobebSi, saxeobaTa gamocnobis meTodiT. igi eyrdnoba faqtiur ma-

salas, statikur monacemebs (WaburRilis Jurnalis): WaburRilis siRrmes ( H ) wina kolo-

nis CaSvebis siRrmes ( H  ), fenis wnevisa ( P f) da hidrostatikuri wnevis gradients ( P f), 

romlidanac dgeba monacemebis Semswavleli SerCevis sia gadamwyveT wesTa (gw) Sesadgenad. 

gadamwyvet wesTa safuZvelze valdis Tanamimdevruli procedurebi gamoTvlilia diagnos-

tirebis da informaciulobis koeficientebiT. Catarebuli kvlevebis safuZvelze ninowmin-

dis sabadoze #43 WaburRilis Semswavleli SerCevis safuZvelze prognozirebulia 4 gri-

foni da garTulebis, kerZod, gaWianurebis, iaraRis mosalodneli CaWeris, STanTqmebis, am-

osrolis da sxva avariebis faqtebi. gansakuTrebiT #100 WaburRilze prognozirebulia 

katastrofuli amosrola, ramac sagroZnoblad daabinZura garemo. cxr. 3, bibl. 2 (rus.). 

sakvanZo sityvebi: kolongareTa gamovlineba, grifoni, iaraRis CaWera, STanTqma, gaWianure-

ba-amosrola. 

 

uak 622.243.24                                 

portlandcementis warmoebis mtvris rentgenofazuri da rentge-

nofluorescenciuli analizi. gg..  vvaarrSSaalloommiiZZee,,  ee..  mmiimmiinnooSSvviillii,,  mm..  oonniiaaSSvviillii.. 

`saqarTvelos navTobi da gazi~. Tbilisi, 2006, #19, gv. 89-93 (qarT.). 

satamponaJo xsnaris Tvisebebi mniSvnelovnad aris damokidebuli mis komponentebze. 

xsnarisTvis Semsubuqebuli da gafarToebadi Tvisebebis misaniWeblad SemoTavazebulia 

cementis qarxnis mbrunav RumelSi klinkeris gamowvis dros miRebuli mtveri. Catarebulia 

mtvris rentgenofazuri da rentgenofluorescenciuli analizi. dadgenilia, rom igi Sei-

cavs sawyisi nedleulis narevs, xolo mcire raodenobiT – klinkeris mineralebs. mtvris 

nawilakebi warmoadgens mikrosferoebs. maT aqvT dabali kuTri wona da SedarebiT maRali 

zedapiruli simtkice. il. 2, cxr. 1, bibl. 7 (2 qarT., 3 rus., 2 ing.). 

sakvanZo sityvebi: cementi, satamponaJo xsnari, rentgenofazuri analizi, rentgenofluore-

scenciuli analizi, difraqtograma, mikrosfero. 
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uak 622.323                                                             

navTobis sabadoebze produqtiul horizontebSi fenis wylebis 

seleqciuri izolacia wyliT gajirjvebadi polimerebis gamoye-

nebiT. vv..  xxiiTTaarriiSSvviillii,,  tt..  ssaarrjjvveellaaZZee..  `saqarTvelos navTobi da gazi~. 

Tbilisi, 2006, #19, gv. 94-99 (qarT.).  

fenis wylebis seleqciuri izolaciisaTvis saeqspluatacio WaburRilebSi navTobis 

modenis gazrdis mizniT rekomendebulia ВНП-415 polimerebis gamoyeneba, romlebic 

wyalTan kontaqtis dros STanTqavs mas da gajirjvdeba. es polimeruli nivTiereba sxva 

daniSnulebiT gamoyenebul satamponaJo narevebsa da kompoziciebTan SedarebiT, wyalTan 

kontaqtis dros moculobaSi SeiZleba 100-jer gaizardos, gadaketos fenis arxebi, sadac 

SemoWrilia wyali. amasTan xangamZlea, gavs myar nivTierebas, ar axdens negatiur gavlenas 

navTobSemcvel zonaze. ВНП-415 polimerebis gamoyenebas fenis wylebis seleqciuri izo-

laciisaTvis didi mniSvneloba aqvs produqtiuli horizontebidan navTobis debitis gazr-

dis mizniT. il. 4, cxr. 1, bibl. 5 (1 qarT., 2 rus., 2 ing.). 

sakvanZo sityvebi: fenis wylebi, seleqciuri izolacia, polimerebi, gajirjveba. 

 

uak 622.244.441:532                                                       

polimeruli sarecxi siTxeebiT sangrevis gawmenda gaburRuli 

qanis nawilakebisagan da maTi amotana WaburRilis pirze burR-

vis procesSi. gg..  vvaarrSSaalloommiiZZee,, vv..  xxiiTTaarriiSSvviillii..  `saqarTvelos navTobi da 

gazi~. Tbilisi, 2006, #19, gv. 100-106 (qarT.).  

WaburRilis sangrevis efeqturi gawmenda gaburRuli qanis nawilakebisagan aqtu-

aluri sakiTxia, romlis drouli gadawyveta sagrZnoblad aumjobesebs saburRi iaraRis 

muSaobas da burRvis process. polimeruli sarecxi siTxeebi, romlebic miekuTvnebian fse-

vdoplastikuri siTxeebis jgufs, aqvT maRali Slamis amotanis unari da maTi gamoyeneba 

WaburRilebis gayvanisas mniSvnelovnad zrdis burRvis teqnikur-ekonomikur maCveneblebs. 

il. 2, cxr. 3, bibl. 5 (2 qarT., 3 rus.). 

sakvanZo sityvebi: fsevdoplastikuri siTxeebi, polimeruli xsnarebi, efeqturi siblante. 

 

uak 622.24:05(031):551.46                                                                                   

MPD teqnologiis CarTva horizontaluri burRvis dros qmnis 

axal SesaZleblobebs zRvispira sabadoebis damuSavebis dros. rr..  

`̀""bboobb~~  nnoollii.. `saqarTvelos navTobi da gazi~. Tbilisi, 2006, #19, gv. 107-115 

(ing.). 

 ganxilulia ganapira zRvispira sabadoebis kvleva-eqspluataciis sakiTxi, sadac 

iyeneben WaburRilis MPD kompleqsur mowyobilobas. mocemulia ВНР menejmenti miznobriv 

doneze. yvelaferi es zrdis Rirebulebas. 

 mocemulia pirveli horizontaluri WaburRilis da meore horizontaluri WaburRi-

lis teqnologiebi, agreTve muSaobis dros warmoqmnili problemebi da kritikuli dakvi-

rvebebi. il. 4. 

sakvanZo sityvebi: MPD, zRvis napiri, balansamde damuSavebuli, gaRaribebuli, kvleva-eqsp-

luatacia, navTobiT gaJRenTili. 
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ssaassaarrggeebblloo  wwiiaaRRiisseeuulliiss  ggaammddiiddrreebbiiss  sseeqqcciiaa 

  

uak 622.546.711                                                           

WiaTuris manganumis madnebis Slamebis gamdidrebis teqnologiu-

ri sqemis damuSaveba. aa..  ggrriiggaallaaSSvviillii.. `saqarTvelos navTobi da gazi~. 

Tbilisi, 2006, #19, gv. 116-119 (qarT.) 

 ganxilulia “WiaTurmanganumis” Slamebis gamdidrebis SesaZlebloba kombinirebuli 

meTodiT. kerZod, msxvili fraqciis (2-0,16 mm) gamdidreba maRali sixSiris saleqi manqane-

biT. wvrilmarcvlovani Slamebis gamdidrebisaTvis rekomendebulia qafiani separaciis ko-

leqtiuri sqema. 

 gansazRvrulia qafiani separaciis dros gamoyenebuli saflotacio reagentebis 

optimaluri xarji. SemoTavazebulia Slamebis daleqva – flotaciuri (qafiani separaciiT) 

gamdidrebis sqema. il. 2, cxr. 2, bibl. 2 (rus.). 

sakvanZo sityvebi: Slami, daleqva, flotacia. 
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SSEECCTTIIOONN  OOFF  MMAAIINN  PPIIPPEELLIINNEESS  
 

UDC 677.1/.5 

PPIIPPEELLIINNEE  SSTTRRUUCCTTUURRAALL  WWHHOOLLEENNEESSSS  MMOONNIITTOORRIINNGG  BBYY  MMEEAANNSS  OOFF  FFIIBBRREE--OOPPTTIICC  

TTRRAANNSSMMIITTTTEERRSS.. G. Bakhtadze, G. Varshalomidze, I. Goguadze, M. Samadashvili, E. 

Christesiashvili. ,,Georgian oil and gas". №19, pp. 25-40, Tbilisi, 2006, (Georgian). 

 The article deals with the problem of applying the fibre-optic transmitters, their up-to-date state and 

tendency of development for monitoring the main pipeline structural wholeness. 

 The fibre-optic transmitter classification, the history of creation, methods of building and principle 

schemes, the sphere of its application in indrustry are given. 

 The particular attention is given to the methods and schemes created for the pipeline structural 

wholeness monitoring. The perspectives to use such systems are illustrated. 19 il., bibl. 12 (1 in Georgian, 7 

in Russian, 4 in English). 

Key words: main pipeline, structural wholeness, monitoring, optic fibre-transmitter. 

 

 

SSEECCTTIIOONN  OOFF  GGEEOOLLOOGGYY 

 

UDC 552.43+549.643.3 

GGLLAAUUCCOOPPHHAANNEE  RROOCCKKSS  OOFF  TTHHEE  BBEECCHHAASSIINN  CCOOMMPPLLEEXX.. S. Gvelesiani, N. Poporadze. 

,,Georgian oil and gas". №19, pp. 41-49, Tbilisi, 2006, (Georgian). 

On the basis of long-term mineralogical-petrological investigations of metamorphites of the Khasaut 

and Chegem Series of the Bechasyn complex has been established, that  metamorphites of the complex 

were metamorphosed in higher pressure conditions of green schist facies. Zonality of marking minerals of 

the subfacies points to prograde character of metamorphism. The Bechasyn complex amphiboles are 

characterized by high content of 2Na O  which is conditioned by temperature increase when regional 

metamorphism occurs.Attendance of phengite, paragonite, albite, chlorite, epidote, garnet in Na amphibole 

parageneses testifies to regional metamorphose of high baric type. It is determined that mineral formation 

takes place both by reactional substitution and steadyphase transformation when regional metamorphism 

occurs. Minerals of glaucophane group are developed in the suits of Khasaut and Chegem series in the 

basin of the Kuban river and its tributaries as well as in the basin of the Baksan river and its tributaries. 6 il., 

tab. 1, bibl. 4 (in Russian). 

KKeeyy  wwoorrddss:: sodium amphibole, paragonite, garnet, glaucophane, x-ray spectral, heterogenous chemical 

composition. 

  
UDC 398(47.93)56.11.622.75 

NNEEWW  DDAATTAA  OONN  DDIISSTTRRIIBBUUTTIIOONN  OOFF  SSAARRMMAATTIIAANN  FFOORRAAMMIINNIIFFEERRAA  IINN  TTHHEE  SSEEDDIIMMEENNTTSS  OOFF  

KKAAKKHHEETTII  L. Maisuradze, K. Koiava. ,,Georgian oil and gas". №19, pp. 50-62, Tbilisi, 2006, (Georgian). 

Sarmatian sediments on the territory of Kakheti are oil-bearing. In recent years, for the purpose of 

prospecting oil and gas, deep oil wells have been bored. Processing the muddy material allowed the 

foraminifera complexes in alternation in the sediments revealed by the wells. 
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The material was studied  in the oil wells: Vashliani No.1, Vashliani No.10, Taribana No.39, 

Taribana  40. 

So middle and lower Sarmatian and Konkian are determined according to foraminifera complexes 

in oil wells. Middle Sarmatian sediments are divided into three parts, and lower Sarmatian – into two. The 

lower part of lower Sarmatian is transitional, and its fauna complex proves successive connection between 

Konkian and Sarmatian faunas. 2 il., bibl. 13 (1 in Georgian, 1 in English, 11 in Russian). 

Key words: Sarmatian, Micropaleontology, Foraminifera, Eastern Georgia, Biostratigraphy. 

  

UDC 552.43+549.643.3 
NNEEWW  DDAATTAA  OONN  GGLLAAUUCCOOPPHHAANNEE  SSCCHHIISSTTSS  OOFF  TTHHEE  BBEECCHHAASSYYNN  MMEETTAAMMOORRPPHHIICC  

CCOOMMPPLLEEXX  ((TTHHEE  NNOORRTTHHEERRNN  CCAAUUCCAASSUUSS)).. S. Gvelesiani, N. Poporadze. ,,Georgian oil and gas". 

№19, pp. 63-68, Tbilisi, 2006, (Georgian). 
 Glaucophane - bearing metamorphites of the Bechasyn complex belong to the higher-temperature 

stage of non-typical facies of glaucophane schists. They developed in intercontinental conditions and 

underwent Baikalian lawgradient and high-barite prograde regional metamorphism. 1 il., bibl. 19 (12 in 

Russian, 7 in English). 

Key words: sodium amphibole, paragonite, garnet, glaucophane, lawsonite, jadeite, subfacies, mineral 

equilibriums, x-ray spectral. 
  

UDC 398(47.93)56.11.622.75 

FFOORR  TTHHEE  SSTTRRAATTIIGGRRAAPPHHYY  OOFF  KKAARRAAGGAANNIIAANN  AANNDD  KKOONNKKIIAANN  SSEEDDIIMMEENNTTSS  OOFF  GGEEOORRGGIIAA 

S. Khutsishvili. ,,Georgian oil and gas". №19, pp. 69-74, Tbilisi, 2006, (Georgian). 

 Despite several geologists' opinion our new field and paleontological investigation data absolutely 

confirm stratigraphical chart of Karaganian and Konkian sediments given by E. Jgenti (1991), which is as 

follows:Karaganian region layer is subdivided into two sublayers: Arkhashenian and Varnian. An 

independent Kartvelian stratum — in Khobi and Mukhuri sublayers. As for Konkian, it is subdivided into 

Sartaganian and Veselianskian sublayers. 1 il., bibl. 9 (in Russian). 

Key words: stratigraphy, Mollusk fauna, Paratetis.    

  

UDC 621.396:665.5 

SSAATTEELLLLIIEE  CCOOMMMMUUNNIICCAATTIIOONN  AANNDD  SSPPAACCEE  GGEEOOLLOOGGYY..  N. Sologashvili, L. Khitarishvili, G. 

Keleptrishvili. ,,Georgian oil and gas". №19, pp. 75-79, Tbilisi, 2006, (Georgian). 

 The photo - and telephotographs taken from space ships enable to explore zone and global 

peculiarities of atmosphere, lythosphere, gydrosphere, biosphere and totally the landscape of our planet and 

determine the supposed location of the mineral resources fields. For this purpose the geological objects 

distance study method is widely used. Installation of this method allowed to reveal oil, gas, copper and other 

mineral resources beds and track the geologic section structure directions. 2 il., bibl. 3 (in Russian). 

Key words: satellite communication, space geology, distance study. 
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SSEECCTTIIOONN  OOFF  DDRRIILLLLIINNGG  TTEECCHHNNIIQQUUEESS  AANNDD    TTEECCHHNNOOLLOOGGYY;;  

AAUUTTOOMMAATTIIZZAATTIIOONN  OOFF  CCOONNTTRROOLL  

  

UDC 622.24+532.5 

PPRROOGGNNOOSSIISS  OOFF  HHEE  TTRRAANNSSIITTIIOONN  OOFF  OOUUTT  OOFF  CCOOLLOOMMNN  SSYYMMPPTTOOMMSS  IINN  GGRRIIFFFFOONN  OORR  

OOTTHHEERR  FFOORRMMSS    OOFF  CCOOMMPPLLIICCAATTIIOONNSS  BBYY  MMEEAANNSS  OOFF  RREECCOOGGNNIITTIIOONN  MMEETTHHOODD.. G. 

Varshalomidze; I. Goguadze, A. Chichinadze, I. Tavdumadze, Sh. Kharebava. ,,Georgian oil and gas". 

№19, pp. 80-88, Tbilisi, 2006, (Georgian). 

The work deals and analyses the out of colomn symptoms in griffon or other forms of complications 

by forms recognition method. The statistics data of the factual material are obtained from 43 wells of  

Ninotsminda field. On the basis of training selection the decisive code (DC) is drawn up inluding: depth of the 

well (H), depth of the previous colomn (H'), bed pressure (Pn); hydrostatic pressure gradient (P'n). On the 

basis of form recognition by Valda method the following is calculated: diognose and information coefficients. 

As a result griffons of 4 wells and a number of other complications have been revealed including catastrophic 

absorbtions, considerable delays and outbursts. In particular, on well #100 a catastropic oil and gas outburst 

has actually occured. It considerably contaminated the oecology of the region.  Tab. 3, bibl. 2 (in Russian).  

Key words: out of colomn, griffon, absorbtion, delay, burst out. 
 

UDC 622.243.24 

XX--RRAAYY  CCHHAARRAACCTTEERRIIZZAATTIIOONN  AANNDD  XX--RRAAYY  FFLLUUOORREESSCCEENNCCEE  AANNAALLYYSSIISS  OOFF    TTHHEE  

PPOORRTTLLAANNDD  CCEEMMEENNTT  OOCCCCUUPPAATTIIOONNAALL  DDUUSSTT..  G. Varshalomidze,  E. Miminoshvili, M. 

Oniashvili. ,,Georgian oil and gas". №19, pp. 89-93, Tbilisi, 2006, (Georgian). 

 The properties of grouting mortar are considerably governed by its ingredients. In order to lighten the 

mortar and  provide its expanding  feature, the authors propose to use the occupational dust produced 

during clinker sintering in the rotating furnaces of cement works.  An X-ray diffractometric and x-ray 

fluorescence characterization of  the dust is discussed and shown that it consists of  clinker minerals. The 

micro-particles of the dust are of spherical shape with low density and high surface hardness. 2 il., tab. 1, 

bibl. 7 (2 in Georgian, 3 in Russian, 2 in English). 

Key words: cement, grouting mortar, X-ray characterization, X-Ray Fluorescence, powder, micro sphere  
  

UDC 622.323 

SSEELLEECCTTIIVVEE  IIZZOOLLAATTIIOONN  OOFF  BBEEDD  WWAATTEERRSS  AAPPPPLLYYIINNGG  WWAATTEERR  SSWWEELLLLIINNGG  PPOOLLYYMMEERRSS  

IINN  OOIILL  FFIIEELLDD  PPRROODDUUCCTTIIVVEE  HHOORRIIZZOONNSS..  V. Khitarishvili, T. Sarjveladze. ,,Georgian oil and gas". 

№19, pp. 94-99, Tbilisi, 2006, (Georgian). 

 For bed waters selective izolation BHP-415 polymers are recommended to apply in order to increase 

the oil flow in the wells under expoitation. They absorb water and swell as soon as they join it; as a result 

they increase 100 times in volume. Applcation of polymers BHP-415 has a number of advantages compared 

with widely used cementing and polymer compositions used for different purposes. Once contacting with 

water they block the bed channels where water bursts in. 

 At the same time they are solid, never have negative influence on the oilbearing zone. 

 Application of these polymers for bed waters selective izolation is of great importance for increasing 

the oil debit from productive horizons. 4 il., tab. 1, bibl. 5 (1 in Georgian, 2 in Russian, 2 in English). 

Key words: bed waters, selective izolation, polymers, swell. 
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UDC 622.244.441:532 

CCLLEEAANNIINNGG  TTHHEE  WWEELLLL  FFAACCEE  FFRROOMM  TTHHEE  DDRRIILLLLEEDD  OOUUTT  BBEEDD  TTIINNYY  PPAARRTTIICCLLEESS  AANNDD  

RREEMMOOVVAALL  OONN  TTHHEE  WWEELLLL  SSUURRFFAACCEE  BBYY  MMEEAANNSS  OOFF  PPOOLLYYMMEERR  DDRRIILLLLIINNGG  FFLLUUIIDD  WWHHIILLEE  

DDRRIILLLLIINNGG.. G. Varshalomidze, V. Khitarishvili. ,,Georgian oil and gas". №19, pp. 100-106, Tbilisi, 2006, 

(Georgian). 

 The effective cleaning of the well face from the driled out bed tiny particles is quite an actual 

problem. It needs timely solvation in order to better the drilling tool activity and the drilling process. The 

polymer drilling tools that relate to pseudoplastic liquid group can remove the slime and then use it. Applying 

the slime while drilling considerably increases technical and economic indexes of drilling. 2 il., tab. 3, bibl. 5 

(2 in Georgian, 3 in Russian). 

Key words: pseudoplastic liquids, polymer fluid, drilling fluid, slime. 

  
UDC 622.24:05(031):551.46                                                                                   

CCOOMMBBIINNIINNGG  MMPPDD  TTEECCHHNNOOLLOOGGYY  WWIITTHH  HHOORRIIZZOONNTTAALL  DDRRIILLLLIINNGG  CCRREEAATTEESS  NNEEWW  

OOPPPPOORRTTUUNNIITTIIEESS  IINN  MMAATTUURREE  OONNSSHHOORREE  FFIIEELLDDSS..  R.G. “Bob” Knoll. ,,Georgian oil and gas". 

№19, pp. 107-115, Tbilisi, 2006, (English)). 
 The article deals with the problem of re-exploitation of marginal fields onshore applying a complex 

well/MPD application,. The BHP management at targeted levels is given. Alll these add value to the specific 

assets. 

 First Horizontal MPD well and second Horizontal well technologies are also discussed in the article. 

 Operational problems and critical observations are considered as well. 

 The key-finding from the mentioned two similar field cases include the fact that considerable re-

exploitation potential exists in the numerous marginal and depleted oil and gas fields in the lower - 48 states. 

4 il. 

Keywords: MPD, onshore, underbalance, nearbalance, mature, depleted, re-exploit, oil-saturated, invasive.  

  

SSEECCTTIIOONN  OOFF  MMIINNEERRAALL  RREESSOOUURRCCEESS  BBEENNEEFFIICCIIAATTIIOONN  

  
UDC 622.546.711 

DDEEVVEELLOOPPMMEENNTT  OOFF  TTHHEE  TTEECCHHNNOOLLOOGGIICCAALL  SSCCHHEEMMEE  OOFF  CCHHIIAATTUURRAA  MMAANNGGAANNEESSEE    OORREE  

SSLLIIMMEE  BBEENNEEFFIICCIIAATTIIOONN.. Grigalashvili A. ,,Georgian oil and gas". №19, pp. 116-119, Tbilisi, 2006, 

(Georgian). 
The possibility to beneficiate the "Chiaturmanganets" sludges by means of combined method is 

considered in the article. In particular beneficiation of large fractions applying machines of high frequency 

settling. 

For beneficiation of small granular sludges the foam separation is recommended to apply. 

The optimal consumption of filtration reagents already applied is defined when foam separation 

occurs. 2 il., tab. 2, bibl. 2 (in Russian). 

Keywords: sludge, settle, float beneficiation. 
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ССЕЕККЦЦИИЯЯ  ММААГГИИССТТРРААЛЛЬЬННЫЫХХ  ТТРРУУББООППРРООВВООДДООВВ  

 

УДК 677.1/.5 

ММООННИИТТООРРИИННГГ  ССТТРРУУККТТУУРРННООЙЙ  ЦЦЕЕЛЛООССТТННООССТТИИ  ТТРРУУББООППРРООВВООДДООВВ  ВВООЛЛООККООННННОО--

ООППТТИИЧЧЕЕССККИИММИИ  ДДААТТЧЧИИККААММИИ  ((совершенное состояние и тенденции развития). Бахтадзе 

Дж., Варшадомидзе Г.Х., Гогуадзе И.К., Самадашвили М., Кристесиашвили Э. //Нефть и газ 

Грузии. Тбилиси, №19, 2006, с. 25-40 (Груз.). 

 В работе представлен мониторинг структурой целостности магистрального трубопровода с 

применением  волоконно-оптических датчиков, его современное состояние и тенденция развития. 

 Даны классификация волоконно-оптических датчиков, история их создания, методы их 

построения и принципиальные схемы, сфера применения. В работе особое внимание уделено 

созданию методов и схем для мониторинга структурной целостности трубопровода. Показана и 

даказана большая перспектива применения этих схем. Ил. 19, библ. 12 (1 груз., 4 анг., 7 рус.). 

ККллююччееввыыее  ссллоовваа::  магистральный трубопровод; структурная целосность; мониторинг; волоконно-

оптический датчик. 

 

ССЕЕККЦЦИИЯЯ    ГГЕЕООЛЛООГГИИИИ 

 

УДК 552.43+549.643.3 

ГГЛЛААУУККООФФААННООВВЫЫЕЕ  ССЛЛААННЦЦЫЫ  ББЕЕЧЧААССЫЫННССККООГГОО  ММЕЕТТААММООРРФФИИЧЧЕЕССККООГГОО  ККООММППЛЛЕЕ--

ККССАА. Гвелесиани С.Г., Попорадзе Н.Г. //Нефть и газ Грузии. Тбилиси, №19, 2006, с. 41-49 (Груз.). 

В результате детального минералого-петрологического исследования метаморфитов Хаса-

утской и Чегемской серий Бечасынского комплекса установлено, что породы комплекса  относятся к 

высокотемпературной части нетипичной фации глаукофановых сланцев. Установлено, что амфиболы 

комплекса характеризуются повышенным содержанием ONa2 , обусловленным возрастанием темпе-

ратуры при региональном метаморфизме. Сопровождение в Na  - амфиболовых (глаукофан, кроссит, 

винчит, баруазит, экерманит) парагенезисах фенгита, парагонита, альбита, хлорита, эпидота, граната 

свидетельствует о высоком барическом типе регионального метаморфизма. Установлено, что 

минералообразование, при региональном метаморфизме, протекает как реакционным замещением, 

также путем твердофазовых превращений. Ил. 6, табл. 1, библ. 4 (рус.). 

ККллююччееввыыее  ссллоовваа:: натриевый амфибол; парагонит; гранат; глаукофан; рентгеноспектральный; гете-

рогенный химический состав. 

 

УДК 398(47.93)56.11.622.75 

ННООВВЫЫЕЕ  ДДААННННЫЫЕЕ  ОО  РРААССППРРООССТТРРААННЕЕННИИИИ  ССААРРММААТТССККИИХХ  ФФООРРААММИИННИИФФЕЕРР  ВВ  ООТТЛЛОО--

ЖЖЕЕННИИЯЯХХ  ККААХХЕЕТТИИИИ. Маисурадзе Л., Коиава К. //Нефть и газ Грузии. Тбилиси, №19, 2006, с. 50-62 

(Груз.).    

 Сарматские отложения на территории Кахетии являются нефтеносными. В последние  годы, с 

целью поиска нефти и газа, пробурены глубокие скважины. Обработка шламового материала позво-

лила выявить смену комплексов фораминифер в отложениях, вскрытых скважинами.  
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Шламовый и керновый материал был  изучен в скважинах: Вашлиани №1, Вашлиани №10, Та-

рибанa №39, Тарибанa №40. 

Таким образом, по комплексам фораминифер в скважинах установлены средний, нижний сар-

мат и конк. Среднесарматские отложения делятся на три, а нижнесарматские на две части. Нижняя 

часть нижнего сармата имеет переходный характер, а его фаунистический комплекс говорит о преем-

ственной связи между конкской и сарматской фаунами. Ил. 2, библ. 13 (1 груз., 1 анг., 11 рус.). 

ККллююччееввыыее  ссллоовваа:: сармат; микропалеонтология; фораминиферы; Восточная Грузия; биостратигра-

фия.   

  

УДК 552.43+549.643.3 

ННООВВЫЫЕЕ  ДДААННННЫЫЕЕ  ОО  ГГЛЛААУУККООФФААННООВВЫЫХХ  ССЛЛААННЦЦААХХ  ББЕЕЧЧААССЫЫННССККООГГОО  ММЕЕТТААММООРРФФИИ--

ЧЧЕЕССККООГГОО  ККООММППЛЛЕЕККССАА  ((ССЕЕВВЕЕРРННЫЫЙЙ  ККААВВККААЗЗ)).. Гвелесиани С.Г., Попорадзе Н.Г. //Нефть и 

газ Грузии. Тбилиси, №19, 2006, с. 63-68  (Груз.). 

Глаукофансодержащие метаморфиты Бечасынского комплекса принадлежат к высокотемпе-

ратурной ступени нетипичной фации глаукофановых сланцев, они развиты во внутриконтинентальных 

условиях и испытали байкальский низкоградиентный и высокобарический преградный региональный 

метаморфизм. Ил. 1, библ. 19 (12 рус., 7 анг.). 

ККллююччееввыыее  ссллоовваа:: натриевый амфибол; парагонит; гранат; глаукофан; лавсонит; жадеит; субфация; 

минеральные равновесия; рентгеноспектральный. 

 

УДК 398(47.93).56.11.622.75 

КК  ССТТРРААТТИИГГРРААФФИИИИ  ККААРРААГГААННССККИИХХ  ИИ  ККООННККССККИИХХ  ООТТЛЛООЖЖЕЕННИИЙЙ  ГГРРУУЗЗИИИИ.. Хуцишвили С. 

//Нефть и газ Грузии. Тбилиси, №19, 2006, с. 69-74 (Груз.).  

Наши новые данные геологических и палеонтологических исследований, вопреки представ -

лениям некоторых геологов, полностью подтверждают стратиграфическую схему караганских и 

конкских отложений, предложенную Е. М. Жгенти (1991). Схема выглядит следующим образом: 

караганский региоярус подразделяется на архашенский и варненский подъярусы; картвельский – 

на хобский и мухурский подъярусы, а конкский - на сартаганский и веселянский подъярусы. Ил. 1, 

библ. 9 (рус.).     

ККллююччееввннее  ссллоовваа:: стратиграфия; моллюсковая фауна; Паратетис. 

  

УДК 621.396:665.5 

ССППУУТТННИИККООВВААЯЯ  ССВВЯЯЗЗЬЬ  ИИ  ККООССММИИЧЧЕЕССККААЯЯ  ГГЕЕООЛЛООГГИИЯЯ.. Сологашвили Н., Хитаришвили Л., 

Келептришвили Г. //Нефть и газ Грузии. Тбилиси, №19, 2006, с. 75-79 (Груз.).  

Произведенные с космических кораблей фото- и телесъемки дают возможность изучить 

основные структурные, региональные, зональные и глобальные особенности атмосферы, литосферы, 

гидросферы, биосферы и ландшафта нашей планеты в целом, а также предположить месторождения 

полезных ископаемых. В этих целях широко применяются методы дистанционного изучения геоло-

гических объектов. В результате внедрения этого метода стало возможным выявление месторожде-
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ний нефти и газа, медной руды и других залежей полезных ископаемых и прослеживание направ-

ления отдельных геологических структур. Ил. 2, библ. 3 (рус.). 

ККллююччееввыыее  ссллоовваа:: спутниковая связь; космическая геология; дистанционное изучение. 

 

ССЕЕККЦЦИИЯЯ  ННООВВООЙЙ  ТТЕЕХХННИИККИИ  ИИ  ТТЕЕХХННООЛЛООГГИИИИ  ББУУРРЕЕННИИЯЯ,,  ССИИССТТЕЕММ  

ААВВТТООММААТТИИЧЧЕЕССККООГГОО    УУППРРААВВЛЛЕЕННИИЯЯ 

 

УДК 622.24+532.5 

ППРРООГГННООЗЗИИРРООВВААННИИЕЕ  ППЕЕРРЕЕХХООДДАА  ВВ  ГГРРИИФФООННААХХ  ЗЗААККООЛЛООННННООГГОО  ППРРООЯЯВВЛЛЕЕННИИЯЯ  ИИЛЛИИ  

ВВ  ДДРРУУГГИИХХ  ВВИИДДААХХ  ООССЛЛООЖЖННЕЕННИИЙЙ  ММЕЕТТООДДООММ  РРААССППООЗЗННААВВААННИИЯЯ  ООББРРООЗЗООВВ.. 

Варшаломидзе Г.Х., Гогуадзе И.К., Чичинадзе А., Тавдумадзе И., Харебава Ш. Т. //Нефть и газ 

Грузии. Тбилиси, №19, 2006, с. 80-88 (Груз.).    

 В работе рассмотрены и проанализированы заколонные проявления в грифонах и или в 

других видах осложнений методом распознания образов. Статистические данные фактического 

материала взяты из 43 скважин Ниноцминдского месторождения. На основе обучающей выборки 

составлено решающее  правило (РП),  в которое включены: глубина скважины ( H ), глубина преды-

дущей колонны ( H  ), давление пласта ( P П); градиент гидростатического давления ( P П).  На основе 

распознавания образов, методом Валда вычислены: коэффициенты диагностирования и информа-

ции. В результате выявлены грифоны 4-ёх скважин и ряд других осложнений в том числе катастро-

фические поглощения, сильные затяжки и выбросы. В частности, на скважине №100 выявлен и 

фактически произошел катастрофический выброс нефти и газа, что значительно повредило экологии 

данного района.Табл. 3, библ. 2 (рус.). 

ККллююччееввыыее  ссллоовваа::  заколонное проявление; грифон; прихват; погощение; затяжка; выброс.  

  

УДК 622.243.24 

РРЕЕННТТГГЕЕННООФФААЗЗННЫЫЙЙ  ИИ  РРЕЕННТТГГЕЕННООФФЛЛЮЮООРРЕЕССЦЦЕЕННТТЫЫЙЙ  ААННААЛЛИИЗЗ  ППЫЫЛЛИИ  ППРРООИИЗЗВВОО--

ДДССТТВВАА    ППООРРТТЛЛААННДДЦЦЕЕММЕЕННТТАА..  Варшаломидзе  ГГ.Х., Миминошвили Э.Б., Ониашвили М.Г. 

//Нефть и газ Грузии. Тбилиси, №19, 2006, с. 89-93 (Груз.). 

Свойства тампонажного раствора значительно зависят от его компонентов. Для придания 

раствору облегчающих и расширяющих свойств предложено использование пыли, полученной при 

отжиге клинкера во вращающейся печи цементного завода. Проведены рентгенофазовый и 

рентгенофлюоресцентный анализы пыли. Установлено, что она содержит: смесь сырья и минералы 

клинкера. Частицы пыли представляют собой микросферы с низким удельным весом и высокой 

поверхностной твердостью. Ил. 2, табл. 1, библ. 7 (2 груз., 2 анг., 3 рус.). 

ККллююччееввыыее  ссллоовваа:: цемент; тампонажный раствор; рентгенофазовый анализ; рентгенофлюо-

ресцентный анализ; дифрактограмма; порошок; микросфера. 
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УДК 622.323 

ССЕЕЛЛЕЕККТТИИВВННААЯЯ  ИИЗЗООЛЛЯЯЦЦИИЯЯ  ППЛЛААССТТООВВЫЫХХ  ВВООДД  СС  ППРРИИММЕЕННЕЕННИИЕЕММ  ВВООДДООННААББУУХХААЮЮ--

ЩЩЕЕГГОО  ППООЛЛИИММЕЕРРАА  ННАА  ННЕЕФФТТЯЯННЫЫХХ  ММЕЕССТТООРРООЖЖДДЕЕННИИЯЯХХ..  Хитаришвили В.Э., 

Сарджвеладзе Т. Дж. //Нефть и газ Грузии. Тбилиси, №19, 2006, с.  94-99 (Груз.). 

Для селективной изоляции пластовых вод в эксплуатационных скважинах, с целью 

повышения притока нефти, рекомендуется применение полимеров ВНП-415, которые при контакте с 

водой поглощают ее и, разбухая, увеличиваются в объеме в сотни раз. Полимеры на основе ВНП-415 

имеют ряд преимуществ по сравнению с распространенными тампонажными и полимерными 

составами. ВНП-415, разбухая перекрывает каналы пласта, где находится вода, при этом долговечен, 

похоже на твердое вещество и не оказывает негативное влияние на нефтеносную зону. Применение 

этих полимеров для селективной изоляции пластовых вод имеет  большое значение для повышения 

дебита нефти из продуктивных горизонтов. Ил. 4, табл. 1, библ. 5 (1 груз., 2 анг., 2 рус.). 

ККллююччееввыыее  ссллоовваа:: пластовые воды; селективная изоляция; полимеры; набухание. 

  

УДК 622.244.441:532 

ООЧЧИИССТТККАА  ЗЗААББООЯЯ  ССККВВААЖЖИИННЫЫ  ООТТ  ВВЫЫББУУРРЕЕННННЫЫХХ  ЧЧААССТТИИЦЦ  ГГООРРННЫЫХХ  ППООРРООДД  ИИ  ИИХХ  

ВВЫЫННООСС  ННАА  ППООВВЕЕРРХХННООССТТЬЬ  СС  ППООЛЛИИММЕЕРРННЫЫММИИ  ППРРООММЫЫВВООЧЧННЫЫММИИ  ЖЖИИДДККООССТТЯЯММИИ  ВВ  

ППРРООЦЦЕЕССССЕЕ  ББУУРРЕЕННИИЯЯ.. Варшаломидзе Г.Х., Хитаришвили В. Э. //Нефть и газ Грузии. Тбилиси, 

№19, 2006, с. 100-106 (Груз.). 

Эффективная очистка забоя скважины от выбуренных частиц горных пород является актуаль-

ной задачей, решение которой значительно улучшает работу бурового снаряда и процесса бурения. 

Полимерные промывочные жидкости, которые входят в группу псевдопластичных жидкостей, имеют 

высокую выносную способность шламов, и их применение при проводке скважины значительно 

повышает технико-экономические показатели бурения. Ил. 2, табл. 3, библ. 5 (2 груз., 3 рус.). 

ККллююччееввннее  ссллоовваа:: псевдопластические жидкости; полимерный раствор; эффективный; вязкость.  

 

УДК 622.24:05(031):551.46 

ННООВВЫЫЕЕ  ВВООЗЗММООЖЖННООССТТИИ  ВВККЛЛЮЮЧЧЕЕННИИЯЯ  ТТЕЕХХННООЛЛООГГИИИИ  MMPPDD  ДДЛЛЯЯ  ГГООРРИИЗЗООННТТААЛЛЬЬ--

ННООГГОО  ББУУРРЕЕННИИЯЯ  ППРРИИ  РРААЗЗРРААББООТТККЕЕ  ППРРИИММООРРССККИИХХ  ММЕЕССТТООРРООЖЖДДЕЕННИИЙЙ.. Р.Боб Ноль. 

//Нефть и газ Грузии. Тбилиси, №19, 2006, с. 107-115 (Англ.). 

 Рассмотрен вопрос исследования - эксплуатации месторождений в прибрежной морской зоне, 

где применяют комплексное оборудование MPD для скважин. Приводится менеджмент ВНР на 

целевом уровне. Все это повышает стоимость. 

Рассмотрены технологии разработки первой и второй горизонтальных скважин. Рассмотрены 

также проблемы, возникшие в процессе работы и критические наблюдения. Главные находки, в 

случае рассмотрения двух одиноковых месторождений. содержат тот факт, что значительный 

потенциал исследования - эксплуатации существует в ряде прибрежных и разобранных нефтяных и 

газовых месторождений в низких условях. Ил. 4. 

ККллююччееввннее  ссллоовваа:: MPD; берег моря; истощенные; разработка до баланса; исследование - 

эксплуатация; пропитанные нефтью. 
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ССЕЕККЦЦИИЯЯ  ООББООГГААЩЩЕЕННИИЯЯ  ППООЛЛЕЕЗЗННЫЫХХ  ИИССККООППООЕЕММЫЫХХ  

  

УДК 622.546.711 

РРААЗЗРРААББООТТККАА  ТТЕЕХХННООЛЛООГГИИЧЧЕЕССККООЙЙ  ССХХЕЕММЫЫ  ООББООГГААЩЩЕЕННИИЯЯ  ШШЛЛААММООВВ  ЧЧИИААТТУУРРССККООЙЙ  

ММААРРГГААННЦЦЕЕВВООЙЙ  РРУУДДЫЫ.. Григалашвили А. //Нефть и газ Грузии. Тбилиси, №19, 2006, с. 116-119 

(Груз.). 

Рассмотрена возможность обогащения шламов чиатурского марганца комбинированным 

методом, в частности, обогащение крупных фракций с использованием высокочастотных осадочных 

машин. Для обогащения мелких зернистых шламов рекомендовано использование коллективной 

схемы пенистой сепарации. 

Определен оптимальний расход фильтрационных реагентов, использованных при пенистой се-

парации. Предложена отсадка шламов – флотационная (пенная сепарация)  схема обогащения. Ил. 

2, табл. 2, библ. 2 (рус.). 

ККллююччееввииее  ссллоовваа: шлам; отсадка; флотация. 


