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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 nabeWdi 5-7 gverdiT, naxaze-

bis, 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) naSromi Sesrulebuli unda iyos 2 enaze (erT-erTi aucileblad inglusur 

enaze); 

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

enebze Sesrulebuli naSromi ki-Times New Roman SriftiT. 

v) 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 termino-

logiis 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  bbyyddttccnnbbwwbbtt,,bbcc  vvjjppbbllddff  ff[[ffkkbb  ccff,,fflljjtt,,bbcc  ffqq--

vvjjxxttyybbccff  llff  ffssddbbcctt,,bbccffssddbbcc66  hhffssff  ttaattmmnneehhffll  uuffvvjjddbb..ttyyjjss  ccffmmffhhssddttkkjjcc  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  CCOOUUNN--

TTRRYY  IISS  IINNTTEERREESSTTEEDD  IINN  PPRROOCCEESSSSIINNGG  TTHHEE  EEXXTTRRAACCTTEEDD  OOIILL  LLOOCCAALLLLYY..    
 

 Наша основная стратегия-привлечение инвесторов для выявления, 

освоения новых месторождений нефти и газа, эффективного использова-

ния 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  ccff--
aaee''ddttkkpptt  uuttjjkkjjuubbeehhbb  hhttcceehhcctt,,bb  ccffmmffhhssddttkkjjiibb  iittfflluuttyycc  @@$$____  vvkkyy88  nn  yyffddssjj,,cc  
~~[[vvttkkttsspptt  !!@@))__  vvkkyy88  nn77  ffrrddffnnjjhhbbffiibb  !!!!%%__  vvkkyy88  nn--cc`̀88  ccffmmffhhssddttkkjjcc  yyffddssjj,,bbccff  
llff  uuffppbbcc  rrjjhhggjjhhffwwbbffiibb  ffhhcctt,,eekkbb  uuttjjkkjjuubbeehhbb  vvjjyyffwwttvvtt,,bb  wwffkkccff[[ffll  vvbbeessbb--
sstt,,cc  yyffddssjj,,bbccff  llff  uuffppbbcc  ccff,,fflljjtt,,bbcc  ffqqvvjjxxttyybbcc  llbbll  ggtthhccggttmmnnbbddffpptt88  ffvv  vvbbppyybbcc  
vvbbccffqqoottddffll  ccffmmffhhssddttkkjjcc  yyffddssjj,,bbccff  llff  uuffppbbcc  rrjjhhggjjhhffwwbbbbcc  ff[[ffkkbb  [[ttkkvv''qqddff--
yyttkkjj,,ff  ''ffkk--qqjjyyttcc  ffhh  bbiieehhtt,,cc88  

ccffmmffhhssddttkkjjiibb  llqqttbbccssddbbcc  wwyyjj,,bbkkbbff  yyffddssjj,,bbcc  !!$$  ~~vvbbhhppffffyybb77  nnffhhbb,,ffyyff77  ggffnnff--
hhff  iibbhhffmmbb77  yyjjhhbbjj77  ccffww[[ttyybbccbb77  ssttkkttssbb77  ccffvvuujjhhbbcc  ccffvv[[hhttssbb  ssffqqbb77  cceeaaccff77  ffqqvvjjccffddkk--
ttss  zzffkkffllbbllbb77  iihhjjvvbbccee,,ffyybb77  yyffppffhhkktt,,bb77  vvooffhhtt[[ttddbb77  ,,ffbbllff77  llffccffddkkttss  hheeccssffddbb`̀77  uuffpp--
yyffddssjj,,bbcc  !!  ~~ccffvvuujjhh--ggffnnffhh''tteekkbb  --  yybbyyjjoovvbbyyllff`̀  llff  uuffppbbcc  !!  ~~hheeccssffddbbcc`̀  ccff,,fflljj88  

ffqqyybbiiyyeekkbb  ccff,,fflljjtt,,bbllffyy  cceekk  vvjjggjjddtt,,eekkbbff  llffff[[kkjjtt,,bbss  @@**  vvbbkkbbjjyybb  
nnjjyyff  yyffddssjj,,bb  llff  __77%%  vvbbkkbbffhhllbb  rree,,eehhbb  vvttnnhhbb  uuffppbb88  ssbbssmmvvbbcc  ..ddttkkff  ccff,,fflljj  
llqqttcc  llffvveeiiffddtt,,bbcc  ,,jjkkjj  ccnnffllbbffppttff88  

..ddttkkff  ccffkkbbwwttyyppbbjj  ,,kkjjrrpptt  ccffmmffhhssddttkkjjcc  yyffddssjj,,bbccff  llff  uuffppbbcc  rrjjhhggjj--
hhffwwbbbbcc  vvbbtthh  vvjjvvppfflltt,,eekkbbff  bbyyaajjhhvvffwwbbeekkbb  yyffhhrrddttddtt,,bb77  hhjjvvkktt,,iibbww  uuffyy[[bbkkeekkbbff  
yyffddssjj,,bbccff  llff  uuffppbbcc  hhttcceehhcctt,,ssffyy  llffrrffddiibbhhtt,,eekkbb  ccffrrbbss[[tt,,bb88  

ffqqyybbiiyyeekkbb  vvffccffkkbbcc  uuffwwyyjj,,ff  eesseejjll  llffffbbyynntthhttcctt,,cc  fflluubbkkjj,,hhbbdd  llff  
eeww[[jjttkk  bbyyddttccnnjjhhtt,,cc88  vvffss  vvbbtthh  ffvv  llffhhuuiibb  xxfflltt,,eekkbb  rrffggbbnnffkkllff,,ffyylltt,,tt,,bb  rrbb  
uuffyyffggbbhhjj,,tt,,cc  hhttccggee,,kkbbrrffiibb  yyff[[iibbhhoo..ffkk,,fflltt,,bbcc  ccffvvhhttooddttkkjj  vvffhhffuutt,,bbcc  uuffvvjjdd--
kkttyyffcc  llff  vvjjggjjddtt,,bbcc  vvjjwweekkjj,,bbcc  vvyybbiiddyyttkkjjddffyy  uuffllbblltt,,ffcc88  

ffvv;;ffvvffll77  rrjjvvggffyybbff  33rrffyyffhhuujj--]]jjhh]]bbff44  ff[[jjhhwwbbttkktt,,cc  uuffpppptt  ,,eehhqqddffcc  rree--
vvbbccbbcc  ccff,,fflljjpptt77  ccffllffww  eerrddtt  uuffbb,,eehhqqff  ((____  vv--vvlltt88  eeff[[kkjjttcc  [[ffyytt,,iibb  iittccff''kktt,,ttkkbbff  ffvv  ccff,,fflljjpptt  
vvbbddbbqqjjss  uuffppbbcc  ccffuuhh''yyjj,,bb  hhffjjllttyyjj,,ff77  hhffww  xxddttyy  mmddtt..ffyyffcc  ''ffkkpptt  ttccffzzbbhhjjtt,,ff  ffvv;;ffvvffll88  
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О ПРОШЛОМ И НАСТОЯЩЕМ ТРАНЗИТА 

УГЛЕВОДОРОДНОГО СЫРЬЯ ИЗ БАКУ К БЕРЕГАМ 

ГРУЗИНСКОГО СЕКТОРА ЧЕРНОГО МОРЯ 
 

1. Введение 

 

В настоящее время  Грузии  уделяе-

тся исключительное внимание как кратчай-

шему пути транзита нефти, нефтепродук-

тов и углеводородных газов из Баку через 

грузинский сектор Черного моря в Европу. 

По перспективным прогнозам к 

2015 г. транзит нефти и нефтепродуктов 

через грузинский сектор Черного моря в 

европейские страны достигнет 50-60 млн.т 

в год. 

Следует отметить, что это направле-

ние создает широкие возможности для торговли нефтью и 

нефтепродуктами за пределами Азербайджана. 

Известно, что каждое новое поколение, развивая мате-

риальную и духовную культуру, опирается на опыт, полученный 

от предшествующих поколений.  

Исходя из сказанного, в данном сообщении, приводятся краткие сведения из истории 

транзита углеводородных энергоресурсов из Баку к берегам грузинского сектора Черного 

моря и изменениях, имеющих место при этом. 

 

2. Основная часть 

 

История транспортировки нефти через территорию Грузии теснейшим образом свя-

зана с развитием нефтедобывающей и нефтеперерабатывающей промышленности в Азербай-

джане. 

Не случайно говорится: если нефть королева, то Баку - ее трон. 

Известно, что промышленная добыча нефти кустарным способом в Азербайджане 

началась на Апшеронском полуострове, в районе г. Баку. 

В середине XIX века в Азербайджане основным видом транспортировки нефти и ке-

росина был гужевой транспорт. Жидкие топлива возили при помощи тулухов (мешки, изго-

товленные из шкур домашных животных, емкостью до трех пудов нефти), которые 

перевозились на верблюдах и двухколесных возках. Они доставлялись в различные районы 

Азербайджана, Дагестана, Грузии, Армении, Средней Азии, России и т.п. 



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" 
 

 

bbyyaajjhhvvffwwbbff  

31 
 

#22, 2008 

Такие примитивные способы транзита нефти и керосина были дороги и малоэффекти-

вны. 

Во второй половине XIX века бакинские нефтяные промыслы и нефтеперерабаты-

вающая промышленность по своему технологическому уровню далеко ушли от кустарной 

добычи и переработки нефти. 

В 1862 г. в Баку массовая добыча нефти резко пошла вверх, но способы ее транспор-

тировки оставались  по-прежнему примитивными [1]. 

В интересах сокращения транспортных расходов своего предприятия «Товарищество» 

братьев Нобель в 1878 г. построило первый в Баку трубопровод с насосной станцией для пе-

рекачки нефти. В 1901 г. в бакинском районе действовали 39 трубопроводов общей протя-

женностью 335 км. Почти одновременно с появлением первого нефтепровода, с целью сое-

динения нефтяных источников с заводами, было начато строительство Бакинско-Бала-

ханской железной дороги. Она было пущена в эксплуатацию в 1879г. За короткое время 

железнодорожная сеть густо покрыла всю территорию бакинского района. 

Для создания широких возможностей для торговли нефтью внутри страны и за её 

пределами, в 1883 г. была построена Закавказская  железная дорога, а несколько позже - в 

1907 г. вдоль этой дороги был пущен в эксплуатацию керосинопровод протяженностью 830 

км, который соединил Баку с берегом грузинского сектора Черного моря и его портовым 

городом, сталицей Аджарии-Батуми. 

Пуск в эксплуатацию этого величайшего в то время в мире сооружения содействовал 

резкому снижению расходов на перевозку керосина, что намного подняло его конкуренто-

способность на мировом рынке и имело большое значение для развития бакинской неф-

тедобывающей и нефтеперерабатывающей промышленности. 

К началу XX века по темпам своего развития и по объему выпускаемой продукции 

нефтяная промышленность Азербайджана выдвинулась на первое место в мире, давая в 

1901г. более половины мировой и 95% общероссийской добычи нефти [2,3]. 

Если в 1906 г. транзит нефтяных продуктов через Батуми составлял 26 млн.пудов (в 

том числе керосина 19 млн.пудов), то в 1910 г. было вывезено 38 млн.пудов (керосина-26 

млн.пудов). 

Последующий промышленный экономический кризис нанес огромный ущерб 

бакинской нефтяной промышленности, от которого она так и не смогла оправиться вплоть до 

установления советской власти в Азербайджане. 

В 1920 г. объем переработки нефти составил 2,8 млн.т в Азербайджане. Перераба-

тывающие заводы в основном вырабатывали керосин и котельное топливо [4]. 

Неуклонно возрастающий объем добычи нефти и развитие нефтеперерабатывающей 

промышленности, низкая эффективность керосинового трубопровода и железной дороги, 

ограниченность рынков для сбыта вырабатываемых нефтепродуктов диктовали необхо-

димость оперативного строительства нефтепровода от Каспия к берегам Черного моря. 

Д.И. Менделеев первый подал мысль о строительстве магистрального нефтепровода 

Баку-Батуми, который должен был дать выход азербайджанской нефти на мировой рынок 

[5]. 
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Нефтепровод в этот период уже стал считаться самым быстрым, дешевым и 

надежным видом транспорта нефти. Ему не была страшна непогода, вместо многих тысяч 

людей, обслуживающих на всей протяженности железную дорогу, подземную магистраль 

обслуживает несколько сот человек. 

Особенно возросло значение нефтепровода в наше время. Таким образом , если нефть-

кровь нефтепромышленности, то нефтепровод - её могучие артерии, важнейший источник 

экономической мощи страны. 

В 1925 г. президиум бывшего Госплана СССР рассмотрел вопрос о сооружении неф-

тепровода Баку-Батуми и утвердил проект 10-дюймого нефтепровода на трассе 

существующего керосинопровода. 

17 марта 1925 г. Совет нефтяной промышленности под председательством профессора 

И.М.Губкина решил, что батумский порт по своим возможностям вполне способен 

обеспечить экспорт бакинской нефти на Европейский рынок, а нефть должны были подавать 

трубопроводом из Баку. 

По тому времени это был крупнейший трубопровод в мире, который протянулся на 

883 км, имея 17 насосных станций и перекачивая 800 тысяч тонн жидкого топлива в год. 

В 1927-1930 гг. был построен Батумский нефтеперерабатывающий завод (БНПЗ). В 

связи с распадом Советского Союза в 1992 г. прекратил функционирование БНПЗ, а в 1998-

1999 гг. был проведён нефтепровод Баку-Батуми. 

В настоящее время на Батумский терминал поступают невозобновляемые энерго-

ресурсы, также из азиатских стран через Баку железнодорожным транспортом. 

На данный период Азербайджан признан обладателем колоссальных ресурсов «чер-

ного золота» и углеводородных заводов и в XXI веке превратился в один из крупнейших 

нефтедобывающих и нефтеперерабатывающих регионов мира, а также в экспортёра. 

Согласно договоренности между руководством Грузии и Азербайджана, в 2002 г. 

взамен нефтепровода Баку-Батуми, в эксплуатацию вошел нефтепровод Баку-Супса. 

В 2007 г. Государственная нефтяная компания Азербайджанской республики 

(SOCAR) стала обладателем современного нефтяного терминала в Кулеви. 

По сообщению Генерального директора “SOCAR Energy Georgia” господина Маир 

Мамедова, указанная компания получила от Министерства экономического развития Грузии 

разрешение на эксплуатацию Кулевского терминала. 

Рядом с терминалом построена железная дорога длиной 14 км, при помощи которой 

будет возможным до терминала довести 168 железнодорожных цистерн. Нефть в терминал 

будет доставляться железнодорожным  транспортом из Азербайджана и поступать по 

нефтепроводу Баку-Супса. 

Предусмотрено строительство нефтеперерабатывающего комплекса. 

Кулевский терминал рассчитан на хранение и погрузку на танкеры 3 млн. т нефтесыр-

ца, 3 млн.т диз. топлива и 4 млн. т мазута. 

На начальном этапе терминал сможет принять до 10 млн.т нефти в год с последую-

щим увеличением её объема до 35 млн.т, что позволит компании стать серьёзным и 

надёжным поставщиком нефти и нефтепродуктов на мировой рынок. 
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3. Заключение 

 

Из вышеизложенного следует, что транзит нефти и нефтепродуктов из Баку к берегам 

грузинского сектора Черного моря имеет большое значение для развития экономики обоих 

государств. 
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gg..  vvaarrSSaalloommiiZZee,,  mm..  ggaajjiieevvii--SSeennggeelliiaa.. 

saukuneze meti gavida mas Semdeg, rac baqodan baTumSi ganxorcielda navTobisa da 

navTis tranziti. am periodSi am mimarTuelbiT moxda didi cvlilebebi. mocemul naS-

romSi moyvanilia mokle cnobebi baqodan Savi zRvis saqarTvelos seqtoris napirebamde 

naxSirwyalbadis nedleulis tranzitis istoriidan da cvlilebebi am periodSi. 

sakvanZo sityvebi: tranziti, transportireba. 

 

OONN  TTHHEE  PPAASSTT  AANNDD  PPRREESSEENNTT  OOFF  HHYYDDRROO--CCAARRBBOONN  RRAAWW  MMAATTEERRIIAALL  TTRRAANNSSIITT  FFRROOMM  

BBAAKKUU  TTOO  TTHHEE  GGEEOORRGGIIAANN  SSEECCTTOORR  OOFF  TTHHEE  BBLLAACCKK  SSEEAA  SSHHOORREE.. G. Kh. Varshalomidze, 

M.K. Gajieff-Shengelia. 

 More than a century has passed since oil and kerosene transition from Baku to Batumi. For 
the mentioned period great changes have happened in this direction. In the persent article short 
information from the history of transit of hydrocarbon raw material from Baku to the Georgian 
Sector of the Black Sea Shore is dealt, also the changes that had taken place.                                                                                            

Key words: transit, transportation, kerosene, hydrocarbon. 
 

О ПРОШЛОМ И НАСТОЯЩЕМ ТРАНЗИТА УГЛЕВОДОРОДНОГО СЫРЬЯ ИЗ БАКУ 
К БЕРЕГАМ ГРУЗИНСКОГО СЕКТОРА ЧЕРНОГО МОРЯ. Г. Х. Варшаломидзе. Гаджиев-

Шенгелия М. К.  

Прошло более века со времени транзита керосина и нефти из Баку в Батуми. За указанный 

период произошли большие изменения в этом направлении. В данном сообщении приведены краткие 

сведения из истории транзита углеводородного сырья из Баку к берегам грузинского сектора Черного 

моря и изменениях, имеющих место при этом. 

Ключевые слова: транзит, транспортировка. 



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                                        --                                                    yyffddssjj,,nnttmmyyjjkkjjuubbbbcc  bbccnnjjhhbbff                                                        --                                              SSCCIIEENNCCEE 

34 
 

122, 2008 

  

z. megreliSvili, 
SoTa rusTavelis saxelmwifo 

universiteti, sruli profe-

sori, teq. Mmec. doqtori, sa-

inJinro akademiis wevr-kores-

pondenti, sainJinro teqnolo-

giuri fakultetis teqnolo-

giebisa da sainJinro menejmen-

tis departamentis xelmZRva-

neli 
 

  

z. gogitiZe,  
S.p.s. “baTumis navTobis 

terminalis” saswavlo 

centris meTodisti 

  

r. kaxiZe,  
SoTa rusTavelis saxelmwi-

fo universiteti, sruli 

profesori, teq.Mmec. doq., 

sainJinro teqnologiuri fa-

kultetis inJineriisa da 

mSeneblobis departamentis 

xelmZRvaneli 

uak 622.27                                        z. megreliSvili, z. gogitiZe, r. kaxiZe  

 

baTumis navTobmrewvelobis ganviTareba (1883-1913 ww.) 

 

1. Sesavali 
 

saqarTvelos evroatlantikuri 

integraciis gzaze evropul da sxva 

qveynebTan axali urTierTobebis dam-

yarebis aucileblobasTan erTad, sa-

gulisxmoa da sasargeblo ukve arse-

buli navTobmrewvelobis ganviTarebis, 

sxvadasxva dargisa Tu urTierTobebis 

istoriis Seswavla, misi siRrmiseuli 

kvleva, raTa istoriuli gamocdileba 

safuZveli gaxdes axali myari urTie-

rTobebisaTvis, aseve ar daikargos is 

Zafi, romelic saqarTvelos akavSire-

bda gare samyarosTan mecxramete saukunis bolo meoTxedSi. 

am mxriv ki gansakuTrebul yuradRebas imsaxurebs aWa-

ris regioni, kerZod baTumi, radgan swored is warmoadgenda 

da warmoadgens karibWes evropaSi.  
 

2. ZiriTadi nawili 
 

kacobriobis progresma, samecniero teqnikurma revoluciam ganapiroba navTobze 

didi moTxovnileba. XIX saukunis meore naxevarSi azerbaijanSi didi masStabiT daiwyo 

navTobis mopoveba da eqsporti. baqos navTobis satranzito-saeqsporto msoflio 

mniSvnelobis portad da did savaWro-samrewvelo centrad 

gadaqcevam didi interesi gamoiwvia rogorc saqarTvelos 

mezobel, aseve masze teritoriulad daSorebul saxelmwi-

foebSi. baTumi ucxoel vaWar-mrewvelTa yuradRebis centrSi 

moeqca. mcire droSi baTumSi damkvidrdnen nobelis, rot-

Sildis, manTaSevis, simensis, salamandras, zingeris da sxva 

msxvili Tu wvrili finansuri magnat-wreebi.  ucxoelTa 

damkvidrebam da maTi saqmianobis warmatebiT warmarTvam gana-

piroba Sesabamisi biznes-saqmiani, politikuri da diploma-

tiuri urTierTobebis damyareba. qalaqSi mokle droSi gaix-

sna sazRvargareTis 20-ze meti qveynis sakonsulo, maT So-

ris: amerikis SeerTebuli Statebis, TurqeTis, niderlande-

bis, iranis, saberZneTis, italiis, belgiis, inglisis, safran-

geTis, daniis,  Sveciis, norvegiis, avstria-ungreTis, germani-

is, espaneTis, iaponiis..., romlebic diplomatiur kavSirs am-
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yarebdnen xelisuflebasTan, icavdnen TavianTi moqalaqeebis mewarmeobiT interesebs [1]. 

baTumis navsadguri gamoirCeoda da gamoirCeva Tavisi geostrategiuli da 

bunebrivi upiratesobiT [2]. amis Sesaxeb jer kidev baTumis osmaleTis uRel qveS 

yofnis dros, 1811 wels, SeniSna imereTis mmarTvelma gen. simonoviCma: “baTums aqvs 

kargi navsadguri” [3].  

me-19 saukunis meore naxevarSi mimdinare globaluri ekonomikuri qselebis for-

mirebisas, baqos navTobis industriis aRmavlobisas baTumis samrewvelo ganviTarebi-

saTvis 1879-1886 wlebSi xelsayrel pirobas qmnida porto-franko (navsadguri, romel-

ic sargeblobs nawarmis ubaJod Semozidvisa da gazidvis uflebiT). amas adasturebs is 

faqti, rom navTobis saeqsporto WurWlis sawarmoebi mxolod navsadguris porto-fra-

nkos teritoriul farglebSi (Sua qalaqSi) gaSenda[4]. baTumi baqos navTobis mrewve-

lobasTan erTad ruseTisa da msoflio kapitalisturi meurneobis sistemaSi moeqca [5]. 

1870-ian wlebSi afSeronis naxevarkunZulze navTobis msxvili sabadoebis aRmoCe-

nebma  didi daintereseba pova saqmian wreebSi, maT CarTvam am sferos saqmianobaSi gana-

piroba navTobis industriis mZlavri ganviTareba. Seiqmna mZlavri vertikalur-inte-

grirebuli struqturebi:  

1874 wlis 18(30) ianvars ruseTis imperatorma aleqsandre II “umaRlesad daa-

mtkica” “baqos navTobis sazogadoebis” (БНО) wesdeba - pirveli saaqcio sazogadoeba 

ruseTis navTobis mrewvelobaSi, sawesdebo kapitali – 7500 aTasi rubli [6]; 1879 

wlis 18 (30) maiss imperator aleqsandre II mier “umaRlesad damtkicebuli” iqna “Zme-

bi nobelebis amxanagobis” wesdeba, ZiriTadi kapitali - 3 mln rubli [7]; 1883 wlis 1 

(13) ivliss damtkicebul iqna “baTumis navTobsamrewvelo da savaWro sazogadoeba” 

(БНИТО) [8], romlis sakontrolo paketi 1886 wels gadavida parizeli bankir rot-

Sildebis saxlis xelSi saxelcvlili dasaxelebiT “kaspiis-Savi zRvis navTobsamrewve-

lo da savaWro sazogadoeba”[9]; 1883 wlis 2(14) oqtombers “umaRlesad damtkicebu-

li” iqna “rusuli amxanagoba-“neft”-i navTobis produqtebis mopovebis, gadatvirTvisa 
da SenaxvisaTvis, ZiriTadi kapitali 2 mln rubli[10]; 1884 wlis 28 seqtembers (9 oq-

tomberi) Seiqmna “rusuli mineraluri zeTebisa da sxva qimiuri produqtebis warmo-

ebis amxanagoba “s. Sibaevi daKko”[11]; 1886 wlis 8(20) seqtembers dafuZnda “navTobsamre-

wvelo da savaWro sazogadoeba “kaspiis amxanagoba”, ZiriTadi kapitali – 2,5 mln ru-

bli [12]; 1899 wels Seiqmna “navTobsamrewvelo da savaWro sazogadoeba “a. manTaSevi 

da ko”[13] da “navTobsamrewvelo da savaWro sazogadoeba i. ter-akofovi”[14]. 

1889 wlisaTvis afSeronis naxevarkunZulze navTobmrewvelobis mopoveba-momsaxurebis 

sferoSi daregistrirebuli iyo 28 firma da 41 individualuri mewarme. 5 vertikalurad 

integrirebuli kompaniis mier amoRebul iqna 85038 aTasi fuTi navTobi, mopovebis 44,2%[9]. 

baqos navTobis industrializacias daemTxva 1878 wels baTumis ruseTTan Seer-

Teba, ramac ganapiroba baqos navTobis mrewvelobaSi CarTuli kompaniebis umetesobas 

mopovebuli navTobisa da damuSavebuli produqciis ZiriTadi nawilis eqsporti ro-

gorc rusul, aseve msoflio bazrebze baTumis gavliT ganexorcielebina. 

1882 wlis 4 aprils gamoica mefis brZanebuleba rkinigzis baTumis navTis ubni-

saTvis miwisa da sxva qonebis gamosayofad, imave welsve inJiner palaSkovskim baTumSi 

pirvelad aago navTobproduqtebis taris – yuTebisa da kasrebis qarxana.    
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mefis xelisuflebis gadawyvetilebiTa da, ZiriTadad, navTobmrewvel rotSildis 

kapitaliT 1883 wlis maisSi dasrulda baqo-baTumis rkinigzis mSenebloba. rkinigzis 

gaxsnis dros palaSkovskim peterburgSi gagzavna Txovna baTumis navTobsamrewvelo da 

savaWro sazogadoebis wesdebis damtkicebis Taobaze, romelic gegmavda navTobisa da 

navTobproduqtebis saerTaSoriso bazrebze gatanas. rogorc zemoT ukve aRiniSna, 

palaSkovskis es Txovna gaiTvaliswines peterburgSi da sazogadoebis wesdeba  “umaR-

lesad damtkicebul” iqna 1883 wlis 1 ivliss, romelic oficialurad iTvleba baTumSi 

navTobis mrewvelobis daarsebis TariRad. 

1883 wlis 11 ivliss xelisuflebasTan xelSekrulebiT palaSkovskim baTumis 

yuresTan (buxta) axlos ijariT aiRo miwis nakveTi, sadac imave wels navTobproduqte-

bis Sesanaxad aago pirveli rkinis rezervuari (konstruqtori, cnobili inJineri v. Su-

xovi), romlis tevadoba iyo 25-30 fuTi (daaxloebiT 525 kg). sami wlis Semdeg pa-

laSkovskim Tavisi warmoeba mihyida a.rotSildis parizul firmas. am periodSi pala-

Skovskis mier agebuli sawarmos gverdiT aRmocenda mTeli “navTobis qalaqi”[15].  

am faqtebTan dakavSirebiT metad sayuradReboa da saintereso aWaris x. axvle-

dianis saxelobis muzeumSi daculi dokumentebi: “masalebi rotSildis qarxnis is-

toriisaTvis (muSaTa mogonebebi)”, sadac vkiTxulobT: “rotSildis qarxana aSenebulia 

bunges da palaSkovskis mier 1882 wels. bunge yofila erovnebiT germaneli, ruseTis 

qveSevrdomi, cnobili finansisti, ruseTis finansTa ministri 1880 – 1886 ww. (niko-

loz bunge 1823-1895 ww. rusi ekonomisti, saxelmwifo moRvawe. 1881 – 1886 wlebSi 

iyo ruseTis imperiis finansTa ministri. misi iniciativiT ganviTarda ruseTis sarkini-

gzo qselebis mSenebloba [16])... palaSkovski poloneli inJineria. faqtiurad qarxana 

aSenebulia cnobili foTi-Tbilisis rkinis gzis mSenebel inJiner vasilievis mier, 

romelsac swavla-ganaTleba miRebuli hqonda amerikaSi. muSebi da zeinklebi Camouyvani-

aT amerikidan manqanebis dasadgmelad da muSaobis gasamarTavad. manqanebic amerikidan 

CamoutaniaT... qarxanas erTxans marTavda vasilevi, Semdeg inJineri zr-o-dl-ovski 

stanislav ivanes Ze, erovnebiT poloneli. am formiT qarxanas uarsebia 1886 w-mde. am 

wlidan gadasula cnobili pariJeli bankir rotSildis xelSi, romlis yidvaSi 

mxurvale monawileoba miuRia im dros cnobil mweralsa da sazogado moRvawes niko 

nikolaZes, radgan ucxoels ruseTis kanonmdeblobis ZaliT ar hqonda ufleba samre-

wvelo qarxnebis daarsebis an SeZenis. dauarsebiaT saaqcionero sazogadoeba – kaspiis, 

Savi zRvis navTis samrewvelo da savaWro sazogadoeba...”[17]. 

baqos navTobis tranzitma baTumis gavliT da foTi-Tbilisis magistralTan 

baTumis dakavSirebam mniSvnelovnad aamaRla baTumis navsadguris tvirTbrunva. porto-

frankos periodSi sul gatanil iqna (navTobi, sacxebi da mineraluri zeTebi, navTobis 

narCeni produqtebi): 1881 wels 926 405 fuTi navTobproduqti, 1882 wels – 985 130 

fuTi[1], 1883 wels – 3 348 900 fuTi, 1884 wels - 6 200 800, 1885 wels - 

10 408 900, 1886 wels ki - 14 397 100 fuTi [18].  

finansTa saministros angariSis mixedviT sazRvargareT navTis gatanam Seadgina 

1884 w. 4 mln fuTamde, xolo 1885 w. - 7 1/4 mln fuTi[19]. maT Soris: 
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 1884 w. 1885 w. 

evropis sazRvris gavliT 

fineTSi 

aziis sazRvriT  

sul 

maT Soris: TurqeTSi 

rumineTSi 

safrangeTSi 

avstriaSi 

sparseTSi 

serbeTSi 

did britaneTSi 

747 aTasi fuTi 

53  ,, 

3149  ,, 

3949  ,, 

744  ,, 

678  ,, 

667  ,, 

434  ,, 

138  ,, 

- 

- 

1463 aTasi fuTi 

243  ,, 

5543  ,, 

7249  ,, 

2377  ,, 

- 

211  ,, 

656  ,, 

162  ,, 

1039  ,, 

350  ,, 

 

1881 – 1885 wlebSi ruseTis wili msoflio samrewvelo warmoebaSi Seadgenda 

3,4%[20]. saarqivo cnobebi gansxvavebul suraTs iZleva 1884 wlisaTvis, romelic miu-

TiTebs, rom am droisaTvis baTumis portidan sazRvargareT gagzavnil iqna 3 745 653 

fuTi navTi da navTobproduqti, navTi - 2 753 157 fuTi, sacxebi zeTi - 634 616 fuTi, 

navTobis narCenebi - 352 450 fuTi da 5 430 nedli navTobi[21]. 

1890 wels ruseTidan eqsporti Seadgenda 41 mln fuTs, maT Soris rusuli 

navTi evropis bazarze realizebul iqna 28,7 mln fuTis raodenobiT[22]. 

 

1886 wlis 1 ianvari – 1 oqtomberi (fuTobiT) 

    baTumis gavliT navTobproduqtebis gatana    baTumidan navTobproduqtebis gatana 

         samxreT-ruseTis portebSi                 sazRvargareT [19] 

 

Tve 

 

navTi 

 

sacxebi 

zeTi 

navTobis 

narCenebi 

jami 

 

 qveynebi navTi sacxebi 

zeTi 

navT. nar-

Cenebi 

sul 

ianvari 

Tebervali 

marti 

aprili 

maisi 

ivnisi 

ivlisi 

agvisto 

seqtemberi 

459226 

252228 

185856 

18120 

126546 

53172 

337887 

411565 

186207 

- 

2520 

23328 

25738 

3433 

12366 

14806 

19280 

13006 

- 

- 

3750 

1280 

10280 

3000 

600 

- 

220 

459226 

254748 

212934 

40138 

140259 

68538 

353298 

430845 

199433 

avstria 

inglisi 

alJiri 

belgia 

germania 

holandia 

saberZneTi 

dania 

egvipte 

espaneTi 

italia 

rumineTi 

TurqeTi 

safrang. 

896676 

257100 

53800 

305550 

173000 

- 

83700 

40150 

153000 

61600 

639099 

901584 

1946965 

291680 

26000 

441933 

- 

71050 

121500 

24000 

350 

- 

- 

- 

104480 

71330 

23671 

237009 

413400 

8000 

- 

86010 

25540 

- 

- 

- 

- 

- 

157160 

4500 

200 

82298 

1336076 

707033 

53800 

462610 

320040 

24000 

84050 

40150 

153000 

61600 

900739 

977414 

1970836 

610987 

     jami 1612507 114477 19130 1746114 

                                             sul:      4803904   1121323   777108   7702335 
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    specialuri  daniSnuleba  yvela am  taris qarxnisa da navTobis sawyobisa iyo na-

vTobis produqtebis eqsporti. firmebi baTumSi orTqlis ZravebiT amzadebdnen sxvada-

sxva gvaris taras navTobis nawarmisaTvis: 1. Tunuqis bidonebs, 2. xis yuTebs bidonebis 

Casawyobad. 

navTobproduqtebi ucxoeTis bazarze sami meTodiT igzavneboda: 1. Casasxmeli 

gemebiT, 2. Tunuqis bidonebiT – TiToeuli 36 fuTi tevadobiT (netto) da 3. xis kas-

rebiT. 

produqcia Casasxmeli gemebiT igzavneboda, umTavresad, evropul qveynebSi: 

inglisSi, safrangeTSi, germaniaSi, italiasa da avstria-ungreTSi; bidonebiT –osmale-

TSi, indoeTSi, CineTSi, Soreul aRmosavleTSi; xis kasrebiT gazidva dRiTidRe karga-

vda Tavis mniSvnelobas da TandaTanobiT uTmobda adgils bidonebiT da CasxmiT 

eqsports[24]. 

gazidvis umTavres nawils Seadgenda gawmendili navTi – daaxloebiT 75%, meore 

adgili eWira sacxeb zeTebs. danarCeni produqtebidan mniSvnelovan rols baTumis 

eqsportSi asrulebda navTobis narCenebi, romelsac Txevad saTbobad iyenebdnen. 

baTumidan navTobisa da navTobproduqtebis eqsports 1902 wlisaTvis operirebda 

gemTflobelTa 24 sazogadoeba, romlebic momsaxurebas uwevdnen baTumis firmebs. 

arsebiTad yvelaze ufro moqmed eqsportiorebad iTvleboda ucxouri msxvili 

firmebi: nobelis, rotSildis da sxva, romelTac hqondaT saukeTesod organizebuli 

savaWro qseli ucxoeTis bazarze, ris SemweobiTac advilad Caigdes xelSi navTis eq-

sporti da Caayenes wvrili firmebi gamouval mdgomareobaSi. 

msoflio bazris moTxovnilebis droulad dakmayofilebis mizniT baTumel 

eqsportiorebs mudmivad hqondaT navTobis nawarmTa gansakuTrebuli maragi, romelsac 

inaxavdnen rkinis rezervuarebSi. 

1900 wlis 1 ianvrisaTvis  baTumSi iyo 130-ze meti rkinis rezervuari, 20 

milioni fuTi navTis saerTo tevadobiT, rac Seadgenda wliuri eqsportis 25%-s [25]. 

1902 wlisaTvis oficialuri statistika firmebis mier baTumidan navTobproduq-

tebis gatanisa da baTumSi arsebuli rezervuarebis ricxvisa da tevadobis (wylis 

tevadoba fuTebSi) Sesaxeb Semdegnairia[25]:  

mocemuli firmebis garda, sakvlev periodSi, baTumSi fiqsirdeba navTobis 

warmoebasa da eqsportTan dakavSirebuli Semdegi sawarmoebi: neimani (naSauri),  Zmebi 

goldiustebi, Seberi da grote, angelidi,  fon - Smidti – fon-altenStadti, krisini, 

mnacakanovi, deneisi (Sleeri)- ko, abramoviCi, bikogski, totina, sefonidi, polidi,  

tairovi, mutafovi, melkonianci[23, 27]. 

am periodis baTumis navTobis mrewvelobis ganviTarebis faqts adasturebs 

mwerali daviT kldiaSvili, romelic 1882 wlidan baTumSi moRvaweobda. igi asabuTebs, 

rom baTumSi “navTis qalaqi”-s dasaarseblad dainiSna komisia, romelmac Seqmna mcire 

komisia zabuginis TavmjdomareobiT da gamogzavna baTumSi adgilobrivi saqmis 

gamosarkvevad da saWiro informaciis Sesakrebad.  

d. kldiaSvili mimoixilavs am droisaTvis baTumSi arsebul navTobsamrewvelo 

obieqtebs: “cnobebi qarxnebis mdgomareobisa, Seexeba 1899 weliwads. 
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baTumis navTis qarxnebi moTavsebuli iyo aRmosavleT mxareze da TiTqmis 

uerTdeboda qalaqs. im adgilebis sivrce, romelzec agebuli iyo qarxnebi, 105 

desetinaze meti iyo...  

 

 

# 

 

 

firmebi 

 

gatanili navTobproduqtebi 

(aTasi fuTi) 

rezervuarebi 

 

sazRvar- 

gareT 

ruseTSi 

 

sul raode-

noba 

tevadoba 

(fuTi) 

1. 

2. 

 

 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

23. 

24. 

 

Zmebi nobelebis amxanagoba 

kaspiis-Savi zRvis navTobsamrew-

velo da savaWro sazogadoeba 

(bnito-rotSildi) 

manTaSevi da ko
 

navTisa da zeTis warmoebis amxanag. 

Tumaevi da ko
 

kaspiis amxanagoba 

Sibaevi 

sideridisi 

rilski 

burgardti 

ruseT-kavkasiis navTobsamrewvelo 

sazogadoeba 

xaCatrianci 

vagstafi da blei 

Sxianci 

malari 

Sutci da cimermani 

nanoiani 

gilerti 

Zmebi wovianovebi 

matieviCi 

vaCianci 

rixneri da ko
 

amierkavkasiis rkinigza 

mcire gamgzavni  

22.267,4 

 

 

19.750,3 

10.241,2 

6.898,4 

3.423,5 

3.115,8 

3.006,3 

3.082,9 

1.750,8 

1.690,9 

 

1.001,3 

942,4 

699,3 

67,7 

151,7 

180,7 

49,7 

18,3 

- 

- 

- 

- 

- 

- 

3.126,8 

 

 

- 

2.125,5 

124,6 

- 

- 

79,6 

- 

- 

- 

 

5,9 

25,5 

5,2 

189,9 

68,3 

- 

54,5 

- 

- 

- 

- 

- 

- 

41,2 

 

25.394,2 

 

 

19.750,3 

12.366,7 

7.023 

3.423,5 

3.115,9 

3.085,9 

3.082,9 

1.750,8 

1.690,9 

 

1.007,2 

967,9 

704,5 

257,6 

220. 

180,7 

104,2 

18,3 

- 

- 

- 

- 

- 

41,2 

22 

 

 

25 

11 

12 

3 

4 

6 

3 

4 

3 

 

3 

2 

4 

1 

2 

3 

1 

- 

2 

2 

2 

2 

11 

- 

2.962.526 

 

 

4.258.293 

2.449.940 

2.866.934 

540.301 

1.087.169 

1.075.135 

134.285 

1.163.773 

577.106 

 

396.000 

419.955 

598.325 

4.694 

11.000 

180.000 

2.500 

- 

254.294 

553.953 

23.021 

252.114 

1.824.821 

- 

                                                            sul    128      21.636.139 

 

am sivrceze mcire komisias dauxvda navTis 11 qarxana da navTis gasagzavni 

Tunuqis yuTebisa da kasrebis 9 saxelosno. qarxnebi da saxelosnoebi ekuTvnodnen: 

xazinas – 1, ucxoelebs – 8, somxebs – 6; danarCeni sxvadasxva pirebs...  
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gasazidad momzadebuli navTi droebiT, gagzavnamde inaxeboda rezervuarebSi, 

uzarmazar qvabebSi, romelSic Tavsdeboda 25000 – 30000 fuTamde. 1899 wels am 

rezervuarebis ricxvi iyo 172, romelSic SeiZleboda 14 milioni fuTi navTis 

Senaxva”[26].     

sainteresoa baqo-baTumSi moRvawe kompaniebis saerTasoriso bazris dapyrobisa da 

msxvil kompaniaTa konkurenciis istoriis detalebi: 1885 wlidan “nobelebis amxanago-

bis” mier gayiduli navTobis raodenoba sagrZnoblad gaizarda. avstriaze miyidul iqna 

16 000 tona navTobi, inglissa da germaniaze – TiToeulze 8 000 tona. 1888 wels 

inglisur bazarze rusuli navTis wili gaizarda 2-dan 30%-mde. nobelis eqspansias 

gamudmebiT mohyva amerikeli navTobmagnatis rokfeleris kontrSeteva, romelic ako-

ntrolebda amerikis eqsportis 90% da dominirebda mTel msoflio bazarze, garda 

ruseTisa. rokfeleris “standart oil”-ma dawia fasebi navTze. amerikelebi yvela 

Rones iyenebdnen imisaTvis, rom diskreditacia gaewiaT rusuli produqciisaTvis. imav-

droulad “standart oil”-is agentebi molaparakebas awarmoebdnen nobelebTan ruseTSi, 

Semdgom alfred nobelTan parizSi. 

1890 w. baqoSi gamoCndnen iseTi saxelganTqmuli pirovnebebi, rogorebic iyvnen 

fred leini, romelic iyo londonis firmis “leini da mak-endriu” Tanamflobeli da 

“briTiS petrolium”-is erT-erTi organizatori da navTobis eqsportiori markus sa-

mueli. isini Tanxmdebian bnitosTan navTobis eqsportze Soreul aRmosavleTsa da indo-

eTze sueciis arxis gavliT, sadac batonobdnen amerikelebi.   

“standart oil”-ze gamarjvebis mosapoveblad saWiro iyo ufro iafi navTobi da 

didi tevadobis tankerebi, romlebic Seesabamebodnen sueciis arxis usafrTxoebas. 

samuels hqonda gemebi, rotSilds ki navTobi da kavSiri inglisis mTavrobasTan. 1875 

w. rotSildebis bankirTa saxli daexmara britaneTis imperias sueciis arxis aqciebis 

meti wilis miRebaSi. 

samuelis satransporto sindikati aformebs kontraqts “bnito”-sTan da 1892 

wels tanker “miureqs’-iT pirvelad moxda gadazidva baTumidan singapurSi. Semdeg mox-

da samuelis kompaniis reorganizacia “Selis savaWro-satransporto kompaniaSi” (Shell 

Transport & Trading Co.), romelic gaerTianda holandiur “roial datC”-Tan (Royal 

Dutch) da omi gamoucxada “nobeli’-s firmas. 15 wlis Semdeg, 1907 wlidan yovelwli-

urad sueciis arxiT gadioda 2 mln tonaze meti navTobi, romlis 90 % “samueli”-s 

gemebiT gadaizida. 

ingliselebisaTvis bazris SesazRudavad “standart oil”-ma SesTavaza “bnito”-s 

nobelebis sawinaaRmdegod kavSiri samuelTan kontraqtis gawyvetiT da aRmosavleTis 

bazrebis dayofiT. 1894 wels amerikelebma Zalzed dawies fasebi navTobze, ramac kata-

strofulad avno baTumSi warmoebis saqmes. amiT mcire momwodeblebi gakotrdnen, “bni-

to”-m dakarga 1,2 milionamde maneTi. mogebuli darCa “nobelebis amxanagoba”, man amiT 

moigo 3 mln maneTi da nikoloz manTaSevi, romelmac SeZlo mravali kompaniis gaerTia-

neba. somexi mewarme manTaSevi krizisis Semdgom uceb mogvevlina multimilionerad 

nobelebisa da rotSildis Semdeg. 
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am qaosidan Tavis aridebis mizniT manTaSevma Seqmna asociacia, romliTac aiTvisa 

axlo aRmosavleTi da indoeTi, xolo “nobel”-ma – evropa, “bnito”-m SeinarCuna Zveli 

bazrebi. 

1895 wlis martSi ludvig nobelis Svilma emanuelma da ruseTis navTobis 

mrewvelobis warmomadgenelma Jiul aronma amerikuli mxaris warmomadgenelTan uiliam 

libisTan xeli moaweres bazrebis dayofis SeTanxmebaze. aqedan amerika Rebulobda 75 

%, xolo ruseTi 25 %. es SeTanxmeba 2 welze met xans ar gagrZelebula[28]. 

XIX-XX saukuneebis mijnaze msoflio bazarze gatanili baqos navTobis 67 % 

nobelis, rotSildisa da manTaSevis wilad modioda. nobeli da rotSildi navTobs 

umTavresad evropaSi asaRebdnen, manTaSevi ki savaWro operaciebs ZiriTadad azia-afri-

kis qveynebSi awarmoebda. es umsxvilesi firmebi gabatondnen baTumis mrewvelobaSic. 

SedarebiT wvrili sawarmoebi ver uZlebda konkurencias da ixureboda. 

nobelebis iniciativiTa da inJiner v. Suxovis proeqtSi monawileobiT 1906 

wels moqmedebaSi Sevida baqo-baTumis navTsadeni (wliuri gamtarunarianoba 60 mln 

fuTi; sigrZe 833 km). afSeronis navTobis saeqsporto navsadguri – baTumi navTobis 

gadamamuSavebeli da misi saeqsporto WurWlis mwarmoebeli ZiriTadi punqti gaxda, 

ramac ganapiroba swored baTumis did savaWro-samrewvelo centrad gadaqceva[5].  

1900-1913 wlebSi baTumidan gazidul iqna sul 448,7 mln fuTi navTobi; aqedan 

gem-cisternebiT – 309 079 627 fuTi (68,9 %), xolo Tunuqis bidonebiT – 

139 620 373 fuTi (31,3 %), navTobis eqsporti baTumidan umaRles wertils 1903 

wels aRwevs, SemdgomSi, gansakuTrebiT 1905 wlidan, Zlier mcirdeba. amasTan, 

eqsportis saerTo raodenobaSi SeiniSneba Tunuqis bidonebiT navTis gatanis metad 

sagrZnobi Semcireba, ramac bolos da bolos navTis WurWlis mwarmoebeli qarxnebis 

didi umetesobis likvidacia gamoiwvia. 

 
navTobis fasebis istoria msoflioSi 1860 – 2000 ww. 

 mimdinare fasebi $ / bareli                 moyvanili fasebi $  2000 / bareli 

msoflio movlenebi: 1- pensilvaniis navTobis bumi, 2- ruseTidan navTobis eqsportis dasawyisi, 3– sumat-

raze navTobis mopovebis dasawyisi, 4- texasis navTobis sabados gaxsna, 5- aSS-Si navTobis deficiti, 6- 

venesuelaSi warmadobis momateba, 7- ist-teqsasis sabados gaxsna, 8- omisSemdgomi rekonstruqcia, 9- mosa-

dikis nacionalizacia iranSi, 10- sueciis krizisi, 11- israel-arabeTis omis periodi, 12- iranis islamuri 

revolucia,  13– erayis mier kuveitis dapyroba  



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                                        --                                                    yyffddssjj,,nnttmmyyjjkkjjuubbbbcc  bbccnnjjhhbbff                                                        --                                              SSCCIIEENNCCEE 

42 
 

122, 2008 

1903 wlisaTvis baTumSi darCa mxolod navTis saeqsporto WurWlis 5 qarxana, 

romelTa mowyobiloba da nedleulis maragi 12,5 mln maneTad iyo Sefasebuli. Tunuqis 

bidonebisa da xis yuTebis warmoeba koncentrirebul iqna nobelis, rotSildis da 

manTaSevis firmaTa xelSi. xaCatriancisa da sideridisis qarxnebi mTlianad nobelis 

dakveTiT muSaobda. 

1904 wlisaTvis baTumis mxolod 4 sawarmoSi 4031 muSa iyo dasaqmebuli. aqedan man-

TaSevis qarxanaSi – 1 742 (43 %), rotSildisa – 1 500 (37,3 %), xaCatriancisa – 

466 (11.5 %), sideridisa – 325 kaci (8 %). kapitalisa da muSaxelis aseTi kon-

centracia ganpirobebuli iyo samrewvelo krizisiT, romelic amierkavkasiasac moedo[5]. 

 

3. daskvna 
 

 amrigad, Cven mier mokvleuli da damuSavebuli saarqivo, werilobiTi, presisa da 
literaturis masalebiT irkveva revoluciamdeli baTumis 30-wliani periodis udidesi 
roli kavkasiisa da msoflio navTobis idustrializaciis saqmeSi. samecniero-teqnikuri 
revoluciis mier XIX saukunis meore naxevarSi ganpirobebulma moTxovnam navTobsa da 
navTobproduqtebze, afSeronis naxevarkunZulze didi masStabiT warmoebulma navTobma 
da misma eqsportma msoflio bazarze moiTxova umoklesi satranzito magistralis 
Seqmna, rac baTumis  saqarTvelosTan SeerTebis (1878 w.)  Semdeg ganxorcielda. baqo - 
baTumis  rkinigzis eqspluataciis SeyvanisTanave baTumis portidan SesaZlebeli gaxda 
navTobproduqtebis didi nakadis eqsporti msoflio bazrebze umoklesi marSrutiT da 
1888 wels baTumidan eqsportirebulma navTobis produqciam im wlisaTvis msoflioSi 
moxmarebuli navTobproduqtebis 21,2% Seadgina, umalve daiWira msoflio bazrebis 
udidesi nawili. 1883-1913 wlebSi baTumidan gazidul iqna 1,4 miliard fuTamde nav-

Tobproduqti. 
 baqos navTobis warmoeba-eqsportSi wamyvani adgili daikava vertikalurad integ-
rirebulma struqturebma: “Zmebi nobelebis amxanagoba”, rotSildis firma, manTaSevis 
kompania, romlebmac sxvebTan erTad (Sibaevis, sideridisis da sxva 20-ze meti firma) 
baTumis navTobis industriaSi aqtiuri roli Seasrula. nobelebis iniciativiTa da 
cnobili inJinrebis monawileobiT 1906 wels amoqmedda imdroisaTvis msoflioSi 
udidesi magistrali baqo-baTumis navTsadeni (sigrZe 833 km wliuri gamtarianoba 60 
mln fuTi), ramac kidev ufro gazarda eqsporti da baTumis roli. 
 azerbaijanis navTobis saeqsporto porti – baTumi navTobis gadamamuSavebeli  da 
misi saeqsporto WurWlis mwarmoebeli umTavresi punqti gaxda, ramac ganapiroba 
swored baTumis did savaWro-industriul centrad gadaqceva. 
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UDC 622.27                                                                                   Z. Megrelishvili, Z. Gogitidze, R. Kakhidze  

 

DEVELOPMENT OF BATUMI OIL IDUSTRY (1883-1913) 
 

1. Introduction 

 

On the way to Euro-Atlantic integration for the establishment of new relations with  

European  and other countries, it is desirable and useful to study the existing history of oil industry 

development, different branches and interrelation, its deep investigation. The historical experience 

should become the basis of new mutual relation. It gives the opportunity to save the thread which 

useed to connect Georgia with outer world  in the last quarter of 19th century. In this respect 

Adjarian region deserves particular attention, in particular, to Batumi, as the very Batumi was and is 

the gate to Europe.  

 

2. The Body 

 

Humanity progress , scientific and technical revolution defined great demand for oil. In the 

second half of the 19th century in Azerbaijan production and export of oil began  on a large scale. 

Export and transit of Baku oil turned Batumi into the port of international significance and essential 

trade industrial center that provoked  great interest both in neighbor countries and in territorially 

remote states. Batumi turned out to be the center of attention for foreign merchants –producers. For 

the short period of time small and large  tycoon societies such as Nobel, Rothschild, Mantashev, 

Siemens, Salamndra, Singer and others settled down in Batumi. The settlement of foreigners and 

their success in business stipulated the establishment of corresponding business, political and 

diplomatic relations. For the short period of time the consulates of more than 20 foreign countries 

including the USA, Turkey, Netherlands, Iran, Greece, Belgium, England, France Denmark, 

Sweden, Norway, Austro-Hungery, Germany, Spain , Japan were opened. They established 

diplomatic relations with the government and defended industrial interests of their citizens. [1].   

Batumi port was distinguished  and is distinguished by its geostrategic and natural advantage 

[2].  “Batumi has a very good harbour” noted the ruler of Imereti, general Simonovich in 1811 

when Batumi was under the yoke of osman empire [3]. In the second half of the 19th century 

during the formation of global economic nets and the increase of oil industry in Baku, favorable 

conditions were created by porto-franco ( harbor which uses the right of duty-free importation 

and exportation of goods) for industrial development in Batumi. It is confirmed by the fact that 

enterprises for producing export vessels for oil were located within the limits of porto-franco 

territory ( in the center of the town) [4]. 

Batumi together with Baku oil industry appeared in the capitalist economic system of 

Russia and the world [5]. 

In 1870 the discovery of massive oil pools on Apsheron  peninsula provoked great interest in 

business circles. Their involvement in this sphere caused the great development of oil industry. 

There were created the powerful vertically - integrated systems.  In 1874 18(30)th of January 

Russian emperor Alexander II “ approved royally” the charter of  “Baku Oil Society”. (BOS) – the 
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first incorporated society of Russian oil industry with authorized capital of 7500 thousand rubles 

[6]; in 1879, 18(30)th May Alexsander II “approved royally” the charter “ Association of Brothers 

Nobel” with the authorized capital of 3million rubbles [7]; in 1833, 1(13)th July “Batumi oil 

industry and trading company “ (BOATC) was Approved [8], the controlling block of which in 

1886 passed into the hands of Paris bank of the Rothschild house with the changed name  “Caspian 

–Black Sea Oil industry and Trading Company” [9];  in 1883, 2nd(14) “October Russian 

Association- Oil” “was” “approved royally” for introduction , transfer and keeping petroleum 

products, with the authorized capital 2million rubles [10]; in 1884, September 28th,  (October,9) 

Russian partnership for producing mineral oils and other chemical products “S.M.Shibayev and 

КО” was established [11]; in 1886, September 8(20),  the society of oil industry and trading 

“Caspian Partnership” with authorized capital 2.5 million rubles was established [12]; in 1899 

the society of oil industry and trading “A.I.Mantashev and Ко  “ and “ Oil industry and trading 

company I.N. Ter-Akopyan” was established [14]. By 1889, 28 firms and 41 individual producers, 

were registered in the sphere of introduction and service in oil industry on Apsheron peninsula. Five 

vertically integrated companies produced  85038 thousand poods of oil, 44,2 % of production [9]. 

 Idustrialization of Baku oil industry coincided with the reunion of Batumi with Russia in 

1878. This gave the opportunity to most companies included to Baku oil industry to export the basic 

part of oil  and petrolium products to Russian and world markets via Batumi.  In 1882  the decree of 

the tsar was issued on allocating the site and other property for Batumi railway  oil district. In the 

same year an engineer Palashkovski built a  container plant  for petrolium products –boxes and 

tanks. By the tsar govenment decision and at the expence of Rothschild’s capital construction of 

Baku-Batumi railway was completed in May, 1883. During the opening of the railway Palashkovski  

sent a request to Peterburg for approval the Charter of Batumi oil industry and trading company, 

which planned  export of oil and petrolium products to inernational markets. As it was above 

mentioned Palashkovski’s request was taken into consideration and on  July 1st,1883 the Charter 

was “royally approved”. This date is officially considered the date of  oil industry foundation in 

Batumi.  On the eleventh of July  with the consent of government, Palashkovski took on lease the 

plot of land at the bay in Batumi and in the same year he built the first metallic reservoir with the 

capacity of 25-30 poods (the designer-a well known engineer  V.Shukhov) for keeping petroleum 

products. In three years Palashkovski sold his enterprise to A. Rothschild’s Paris firm. In this period 

near Palashkovski enterprise there appeared whole “Oil small town”[15]. 
 In connection with these facts the documents kept in the museum of Kh, Akhvlediani  

deserve attention and are of great interest: “Materials for the history of Rothschild’s plant (workers’ 

memoirs), it reads: “Rothschild’s plant was built by Bunge and Palashkovski in 1882. Nikolai 

Bunge was German by nation but subject of Russia and a well known financist, Minister of Finance 

of Russia, 1880-1886. Nikolai Bunge – russian economist, 1823-1895 - minister of Finance of the 

Empire of Russia, 1881-1886. It was  his initiative that the construction of railway network 

developed [16]. Pashkovski  is a Polish engineer. In fact the plant was built by Vasilyev- an 

engineer and builder of railway Poti-Tbilisi. He got the education in America. Workers and turners 

were brought from America for installation and adjustment of machines. Machines were also 

brought from America. For some period of time the plant was managed  by Vasilyev and then by 

Polish engineer Stanislav Ivan Zrodlovski. Since 1886 the plant was passed into the hands of well-
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known banker Rothschild. A well-known writer and a public figure Niko Nkoladze took an active 

part in perchazing the plant. As according to Russian laws  a foreigner couldn’t found or perchase  

industrial enterprises the joint stock company “Caspian, Black Sea oil industry and trading society “ 

[17] was founded.   

Transit  of Baku oil via Batumi and connection of Batumi to the main road Poti-Tbilisi-

Batumi considerably increased the freight turnover of Batumi port. Within the period of porto-

franco everything was exported (oil, lubricants and petroleum oils, oil waste products): in1881 -  

926 405 poods of petroleum products, in  1882- 985 130 poods [1], in 1883 – 3 348 900 poods, 

in1884  – 6 200 800, in 1885  – 10 408 900  and in 1886 – 14 397 100 poods[18]. According to 

calculations the reports of Ministry of Finance the export of oil was up to 4 million poods in1884, 

and in 1885 - 7,25 million poods [19]. Including: 

 

     1884 w. 1885 w. 

Via European 

boarders 

Finland 

Via Aisian boarders 

In all 

including: Turkey 

Romania 

France 

Austria 

Persia 

Serbia 

Great Britain 

747 thousand poods 

53  - ,,- 

3149  - ,,- 

3949  - ,,- 

744  - ,,- 

678  - ,,-, 

667  - ,,- 

434  - ,,- 

138  - ,,- 

- 

- 

1463 thousand poods 

243  - ,,- 

5543  - ,,- 

7249  - ,,- 

2377  - ,,- 

- 

211  - ,,- 

656  - ,,-, 

162  - ,,- 

1039  - ,,- 

350  - ,,-, 

 

 In 1881-1885 years the share of Russia in the world industrial oil production was  3,4 % 

[20]. For 1884 archives data give another information, that show that at that time from Batumi 

3 745 653 poods of oil and petroleum products were exported: kerosene - 2 753 157 poods, 

lubricating oil - 634 616 poods, oil waste 352 450 poods and crude oil 5 430 poods [21]. In 1890 

Russian export made up 41 million poods, including European market where 28.7 million poods of 

Russian oil was sold [22].     

The purpose of all these container plants and oil stocks was export of petroleum products. 

Companies using steam engines  produced different types of containers: tin-plate cans  and wooden 

boxes for putting cans. Petroleum products were delivered to foreign markets by two ways: 1.by 

tankers, 2.by tin-plate cans with the capacity of 36 poods (net ) 3. by wooden boxes. By tankers the 

production was delivered particularly to European countries: England, France, Germany Italy and 

Austro-Hungary. Almost completely the production by cans was exported to Persia, India, China 

and Far East. The export by wooden boxes was gradually reducing, letting the place to export by 

cans and in bulk [24]. 
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Table. 1 

1886,  1 January – 1 October (in poods) 

                                                                            

export of petrolium products to south  

Russia ports via Batumi 

 export of petrolium products abroad via Batumi 

month oil 

 

Lubrica

ting oil 

Oil 

waste  

sum 

 

country kerosene Lubrica

ting oil 

Oil 

waste 

total 

January 

February 

March 

April 

May 

June 

July 

August 

September 

459226 

252228 

185856 

18120 

126546 

53172 

337887 

411565 

186207 

- 

2520 

23328 

25738 

3433 

12366 

14806 

19280 

13006 

- 

- 

3750 

1280 

10280 

3000 

600 

- 

220 

459226 

254748 

212934 

40138 

140259 

68538 

353298 

430845 

199433 

Austria 

England 

Algeria 

Belgium 

Germany 

Holland 

Greece 

Denmark 

Egypt 

Spain 

Italy 

Romania 

Turkey 

France 

896676 

257100 

53800 

305550 

173000 

- 

83700 

40150 

153000 

61600 

639099 

901584 

1946965 

291680 

26000 

441933 

- 

71050 

121500 

24000 

350 

- 

- 

- 

104480 

71330 

23671 

237009 

413400 

8000 

- 

86010 

25540 

- 

- 

- 

- 

- 

157160 

4500 

200 

82298 

1336076 

707033 

53800 

462610 

320040 

24000 

84050 

40150 

153000 

61600 

900739 

977414 

1970836 

610987 

sum       1612507 114477 19130 1746114 

Total:           4803904     1121323    777108  7702335 

 

The main part of export was refined kerosene, approximately 75 %, the second place was 

taken by lubricating oil. In comparison with other products the most significant in Batumi 

export were oil waste, which was used as liquid fuel. The export of oil and petroleum products 

from Batumi was operated  by 24 societies of ship-owners that were servicing Batumi firms. The 

most active exporters were big foreign firms of Nobel, Rothschild and others, who had well 

arranged trading net in foreign markets. Thanks to this they easily conquered oil export and  drove 

small firms into the corner (desperate situation). In order to serve the need of the market on time, 

Batumi exporters always had prospected petroleum products reserves, which were kept in iron 

reservoirs. By the 1st of January 1900  in Batumi there were more than 130 iron reservoirs with total 

capacity of 20 million poods of kerosene, that made up 25 %  of annual export [25]. By 1902 the 

official statistics on exporting petroleum products from Batumi by the companies and existing 

reservoirs and their capacity (capacity in poods by water) in Batumi was as follows [25]:  

Except listed firms in the research period in Batumi the following enterprises are fixed 

connected with production and export of oil: Nieman (Nashauri), Brothers Goldiust,, Sheberi and 

Grote, Angelid, fon-Shmidt  – fon-Altenshtadt, Krisin, Mnatsakanov, Deneis (Shleer) - Ко, 

Abramovich, Toton, Sephonidi, Polidi, Tairov, Metafov,  Melkonyants [23,27]. 
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    Table. 2 

Export data. 

 

 

# 

 

 

Firm 

 

Exported petroleum products 

(thousands poods) 

Reservoirs 

 

Abroad To Russia 

 

Total Quantity Volume 

(poods) 

1. 

2. 

 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

23. 

24. 

Partnership of Brothers Nobel 

Caspian- Black seas oil industry and 

trading society (Rothschild) 

Mantashev and ko
 

Partnership in producing kerosene and oil. 

Tumayev ko
 

Caspian partnership 

Shibayev 

Sideridis 

Rilsk 

Burgardt 

Russian-Caucasus oil industry society. 

Khachaturiants 

Vagstaf and Blei 

Shkhiants 

Mapartalari 

Shuts and Tsimerman 

Nanoyan 

Gipertgilerti 

Brothers Tsovyanovi 

Matiyevich 

Gachiants 

Rikhner and ko
 

Transcaucasian railway 

small supplier  

22.267,4 

 

19.750,3 

10.241,2 

6.898,4 

3.423,5 

3.115,8 

3.006,3 

3.082,9 

1.750,8 

1.690,9 

1.001,3 

942,4 

699,3 

67,7 

151,7 

180,7 

49,7 

18,3 

- 

- 

- 

- 

- 

- 

3.126,8 

 

- 

2.125,5 

124,6 

- 

- 

79,6 

- 

- 

- 

5,9 

25,5 

5,2 

189,9 

68,3 

- 

54,5 

- 

- 

- 

- 

- 

- 

41,2 

25.394,2 

 

19.750,3 

12.366,7 

7.023 

3.423,5 

3.115,9 

3.085,9 

3.082,9 

1.750,8 

1.690,9 

1.007,2 

967,9 

704,5 

257,6 

220. 

180,7 

104,2 

18,3 

- 

- 

- 

- 

- 

41,2 

22 

 

25 

11 

12 

3 

4 

6 

3 

4 

3 

3 

2 

4 

1 

2 

3 

1 

- 

2 

2 

2 

2 

11 

- 

2.962.526 

 

4.258.293 

2.449.940 

2.866.934 

540.301 

1.087.169 

1.075.135 

134.285 

1.163.773 

577.106 

396.000 

419.955 

598.325 

4.694 

11.000 

180.000 

2.500 

- 

254.294 

553.953 

23.021 

252.114 

1.824.821 

- 

                                                                                                                                    Total:     128     21.636.139 

 

David Kldiashvili, the writer, who worked in Batumi since 1882 confirms the fact of the 

development of oil industry at that period of time. He documented that for the foundation of “Oil 

small town” the committee was organized and this head committee founded a small committee 

under the chairmanship of Zabugin and sent it to Batumi for examining the matters on the place and 

for collecting necessary information.  D. Kldiashvili made a survey of existing objects of oil at that 

time in Batumi industry. The survey “Information on the plant’s condition” belongs to 1899.  

 Batumi oil refineries were situated on the east side and were nearly connected with the 

town. The place where the plants were located  was more than 105 dessiatinas  …. On this space 11 
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kerosene plants and 9 shops were fixed on producing boxes for plate cans for oil and barrels. Plants 

and shops belonged to: treasury – 1, foreigners -8, Armenians – 6, the rest to different people.…The 

kerosene prepared for delivery was temporary kept in huge tanks in which up to 25000-30000 

poods of kerosene was housed. In 1899 the number of reservoirs was 172 in which 14 million poods 

of kerosene could be kept [26].  

The details of the competition history are of great interest, particularly the competitions with 

huge companies and the penetration into the world markets of companies working in Baku- Batumi 

Since 1885 the quantity of oil sold by “Nobel Partnership” essentially increased, 16000 tone of oil 

was sold to Austria, 8000 tone was sold to England and Germany, to each. In the English market the 

share of Russian oil increased from 2 to 30%. Nobel’s activity was constantly accompanied by 

counter-attack of oil tycoon Rockefeller, who was controlling 90% of American export and was 

dominating in the world market except Russian one. Rockefeller’s “Standard Oil” dropped prices on 

oil. Americans made every effort to discredit Russian production. At the same time agents of 

Rockefeller’s “Standard Oil” conducted negotiations  with Nobel in Russia  and then with Alfred 

Nobel in Paris. In 1890 in Baku there appeared such kind of well-known people as Fred Lein  who 

was  joint owner of London firm  “Lein and Mack-Andrew” and one of the organizers of “British 

Petroleum” and oil exporter Marcus Samuel. They conclude the agreement  with (BOIATS) on oil 

export to the far east and India via the Suez Canal where Americans’ influence was overwhelming. 

In order to win the “Standard Oil” it was necessary to have cheap oil and tankers with large 

capacity  which had to meet safety of Suez Canal . Samuel had such kind of ships and Rothschild 

had oil and relations with the government of England. In 1875  The Bank House of Rothschild 

helped Britain Empire to get the most of Suez Canal stocks.  Transport syndicate of Samuel 

conclude the contract with “BOIATS” and in 1892 for the first time the oil was exported from 

Batumi to Singapore by tanker “Miureks”. Then Samuel’s company was reconstructed  to trading – 

transport company (Shell Transport & Trading Co.), which joint  to Holland company ”Royal 

Dutch” and announced war to Nobel’s firm. 15 years later since 1907 every year more than 2 

million tone of oil had been delivered via Suez Canal, 90% of which was transported by “Samuel’s” 

ships. 

In order to limit the market for the English, “Standard Oil” proposed “BOIATS” to conclude 

alliance with Samuel against Nobel. The alliance supposed to cancel the contract with the English 

and to divide the east market. In 1894 the Americans dropped the price on oil  and that 

catastrophically  affected    industrial business in Batumi. Small suppliers were ruined. “BOIATS” 

lost up to 12million rubles. “Nobel Partnership” derived benefit winning up to 3million rubles and 

Nikolai Mantashev managed to unite most of the companies. After this crisis armenian industrialist 

Mantashev suddenly became a multimillionaire after Nobel and Rothschild. With the purpose to 

overcome this chaos Mantashev  formed the association  with the help of which he developed East 

and India. Nobel Europe, and “BOIATS” kept old markets. In March, 1895 the son of Ludovic 

Nobel  Emanuel  and the representative of oil industry of Russia  J.Aron signed with the 

representative of American side William Libis the agreement on market sharing. America got  75% 

and Russia 25% of the market. This agreement lasted not more than 2 years [28]. 
 On the boundary  of XIX-XX  centuries 67 % of Baku oil exported to the world markets 

fell to the share  of Nobel, Rothschild and Mantashev. The oil of Rothschild and Nobel  was 
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generally sold in Europe, as for Mantashev he basically carried out his trading operations in the 

countries of Asia and Africa. These large firms domininated over Batumi oil industry too. 

Comparatively small enterprises couldn’t stand the competition  and used to close down. 

By Nobel initiative and with the participation of the engineer V. Shukhov  in the project in 

1906.  Baku-Batumi (with the annual passing capability of 60 million poods, the length -833km.) 

oil pipe-line was put into operation. The export port of Apsheron oil- Batumi became the main 

producer of export containers, that made just Batumi to become a large trading industrial centre[5]. 

In 1900 – 1913  448.7 million of poods were exported from Batumi. From here 309 079 627 poods 

(68, 9 %) by tankers, 139 620 373 poods by cans (31,3 %). The peak of oil export from Batumi was 

reached in 1903, then, especially since 1905 it significantly reduced and finally it became the reason 

of liquidation of most of the  plants producing oil containers.   

By 1903 in Batumi only five plants remained on producing export containers, the equipment 

of which and the reserve of materials was evaluated at 12.5 million rubles. Production of plate cans 

and wooden boxes concentrated in the firms of Nobel, Rothschild and Mantashev. The plants of 

Khachatryants and Sideridis worked completely under the orders of Nobel. By 1904, 4031 workers 

were engaged only in 4 enterprises in Batumi, out of them– 1 742 (43 %) in the plants of 

Mantashev, Rothschild - 1 500 (37,3 %), in 466 (11,5 %) Khachatryants, Sideridis325 (8%). Such 

kind of capital concentration and manpower caused industrial crisis in which the Caucasus  was also 

found.   

 
The history of oil prices in the world  1860 – 2000   

 Current prices $ / barrel                   Given prices $  2000 /barrel 

World events: 1 – oil boom in Pensilvania,  2- beginning of Russian oil export, 3 – beginning of oil production in 

Sumatra, 4 - opening of oil deposits in Texas, 5 – oil deficit in USA, 6 – increase of debit in Venezuela, 7 – 

opening of oil deposits in East-texas, 8 – post-war reconstruction, 9 – nationalization of  Mosadik in Iran,  10 – the 

Suez crisis,  11 – the period of Arab- Israel war,  12 – Islam revolution in Iran,  13 – the conquer of Kuwait by Iran.  

 

3. Conclusion 

 

 Thus, from collected and processed archive literary materials and press it is clear that post-

revolution Batumi played an essential role in the development of oil industry within 30 year period. 
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The demand for oil and petroleum caused by scientific and technical revolution in the second part of 

the 19 th century, extracted oil in large scales  on Apsheron peninsula and its export  to world 

markets required the shortest transit main. This was implemented only after the reunion of Batumi 

and Georgia (1878). Soon after putting the railway Baku-Batumi  into service the export of the large 

flow of petroleum products to the world markets by the shortest route from Batumi port became 

possible. In 1888 the oil production exported from Batumi made up to 21,2 % from the consumed 

petroleum products in the world and immediately conquered the significant part of the world 

market. In 1883-1913 up to 1.4 milliard poods of petroleum products were exported from Batumi. 

In production-export of Baku oil the leading place was taken by vertically-integrated 

structures: “Brothers Nobel Partnership”, Rothschild’s firm and Mantashev company.  They 

together with the others (Shibayev, Sideridis and others, more than 20 firms) played an active role 

in Batumi oil industry. By Nobel initiative and with the participation of well-known engineers in 

1906 the largest for that time oil pipe-line Baku-Batumi (the length-833km, the annual passing 

capability 60 million poods) started operating and that caused the increasing of export and role of 

Batumi.    

The export port of Azerbaijan oil – Batumi became the main place on refining oil and 

producing export containers that predetermined particularly Batumi to become a large trading and 

industrial centre. 
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baTumis navTobmrewvelobis ganviTareba (1883-1913 ww.). zz..  

mmeeggrreelliiSSvviillii,,  zz..  ggooggiittiiZZee,,  rr..  kkaaxxiiZZee..  

saarqivo, literaturuli, statistikuri monacemebis bazaze warmodgenilia baTumis 

navTobmrewvelobis ganviTarebis 30-wliani periodis istoria. ganxilulia baTumis roli 

da mniSvneloba azerbaijanuli navTobis msoflio bazarze eqsportis aRmavlobaSi; im 

droisaTvis msoflioSi udidesi baqo-baTumis navTobmagistralis mSeneblobis aspeqtebi. 

dasabuTebulia pirobebi, romlebmac gamoiwvia baTumis did savaWro-industriul centrad 

gadaqceva. mocemulia baqo-baTumSi moRvawe vertikalurad integrirebuli struqturebis 

mier saerTaSoriso bazris dapyrobisa da msxvil kompaniaTa konkurenciis istoriis deta-

lebi. aRniSnulia msoflio donis navTobmrewvelebis: rokfeleris, samuelis, Zmebi nobele-

bis, rotSildis, manTaSevis da sxva moRvaweebis damsaxureba msoflio navTobindustriis 

ganviTarebaSi. warmoCenilia saqarTvelos evro-atlantikur da sxva qveynebTan axali urTi-

erTobebis Camoyalibebis istoriuli realoba, romelic saqarTvelos akavSirebda gare 

samyarosTan XIX-XX saukuneebis mijnaze. 

sakvanZo sityvebi: saarqivo monacemebi, statistikuri monacemebi, navTobmrewveloba, 

konkurencia, saerTaSoriso bazari. 

 

TTHHEE  DDEEVVEELLOOPPMMEENNTT  OOFF    BBAATTUUMMII  OOIILL  IINNDDUUSSTTRRYY  ((11888833--11991133)).. Megrelishvili Z., Gogitidze Z., 

Kakhidze R.  

On the basis of archives, literary and statistic data, the five year period of oil industry development in 

Batumi are presented. The role and the significance of Batumi in the increasing of the export of Azerbaijan 

oil on the world market are considered in the article, the aspects of the greatest construction in the world for 

that time of the oil main Baku-Batumi are also given. The conditions which promoted Batumi to become a big 

commercial and industrial centre are documented. Historical details of capture the international markets and 

the competition of big companies of vertically integrated structures functioning in Baku-Batumi are given. 

The services of the world level oil makers are recorded such as the Rockefellers, the Samuels, the 

Nobels, the Rothschilds, the Mantashevs and other outstanding figures in developing world oil industry. 
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Hystorical realities of forming new relations between Georgia and Euroatlantic and other countries are given 

which connected Georgia with the external world on the boundary of XIX and XX centuries 

Key words: archive data, statistic data, oilindusty, competention, international market. 

  

РРААЗЗВВИИТТИИЕЕ  ННЕЕФФТТЕЕППРРООММЫЫШШЛЛЕЕННННООССТТИИ  ББААТТУУММИИ  ((11888833--11991133  ГГГГ..))..  Мегрелишвили З., 

Гогитидзе З., Кахидзе Р.  

 На основе архивных, литературных и статистических данных представлен 30-летний период 

развития нефтепромышленности города Батуми. Рассмотрены роль и значение Батуми в увеличении 

экспорта азербайджанской нефти  на мировой рынок, аспекты самой большой в мире для того 

времени нефтяной магистрали Баку-Батуми. Документированы условия, которые способствовали 

превращению Батуми в крупный торгово-индустриальный центр. Приведены исторические детали 

проникновения на международный рынок и конкуренции крупных компаний вертикально 

интегрированных структур, действующих в Баку-Батуми. Отмечены заслуги производителей нефти 

мирового уровня: Рокфеллеров, Самуэля, братьев Нобель, Ротшильдов, Манташевых и других 

деятелей в развитии мировой нефтяной индустрии. Представлены исторические реалии 

формирования новых отношений между Грузией,  евроантлантическими и другими странами, которые 

связывали Грузию с внешним миром на рубеже XIX-XX веков. 

ККллююччееввыыее  ссллоовваа::  архивные данные; статистические данные; нефтепромышленность; конкуренция; 

международный рынок. 
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jj..  zzuurrooSSvviillii,,  

ffiizz..--mmaaTT..  mmeeccnn..  

kkaannddiiddaattii  

 
 

ll..  zzuurrooSSvviillii,,  

ssrruullii  pprrooffeessoorrii  

 
 

nn..  xxuunnddaaZZee,,  
`navTobisa da gazis sabado-

ebis damuSavebis, navTobgazsa-

denebis da navTobgazsacavebis 

eqspluataciis~ mimarTulebis 

xelmZRvaneli, geol.-min. mecn. 

doqtori, profesori 

uak 551.54+550.348                               j. zuroSvili, l. zuroSvili, n. xundaZe 

 

saqarTveloSi grZelperiodiani (30 wT  T  4 sT)  

seismologiis kvlevebis Sesaxeb 

 

wwaarrddggeenniilliiaa  ssaaiinnJJiinnrroo  aakkaaddeemmiiiiss  aakkaaddeemmiikkoossiiss  ii..  ggoogguuaaZZiiss  mmiieerr 

 

1. Sesavali 
 

saqarTveloSi grZelperiodiani (30 wT T 

 4 sT) seismuri rxevebis mecnieruli kvlevebi 

gasuli saukunis 80-ian wlebSi daiwyo, mas 

Semdeg, rac Tbilisis yofil seismur sadgurSi 

damontaJda grZelperiodiani seismometruli arxi  

(nax. 1). 

 

2. ZiriTadi nawili 

 

am arxis saSualebiT SesaZlebeli gaxda grZelperiodiani (30 

wT  T  4sT) seismuri rxevebis registrireba. am rxevebs mogvianebiT seismogravita-

ciuli rxevebi ewoda [1; 2]. 

 

 
nax. 1. grZelperiodiani seismometruli arxis zogadi sqema 

 

TbilisSi registrirebuli rxevebis Sedgeniloba naC-

venebia me-2 nax-ze. Canaweris xangrZlivoba uzrunvelyofs 

amoxsnadobis saimedoobas, romelic toli iyo 0,003 rad/wT. 

vertikaluri xazebiT naCvenebia dedamiwis rxevebis dabal-

sixSiruli speqtris struqtura, gansazRvruli realizaciis 

ansambliT Sesabamis literaturaSi [3]. 𝑜𝑆2 modis aris, 

rogorc naxazidan Cans, speqtrSi aRmoCenilia multipletis 

sami mdgenelis arseboba. am rxevis calkeuli analizi 

TiToeulis realizaciiT moiTxovs specialur meTodikas, 

romelic saSualebas gvaZlevs gamovyoT axlos mdgomi da 

erTmaneTTan  urTierTmoqmedi sixSireebi [4]. 
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nax. 2. TbilisSi registrirebuli rxevebis speqtris Sedgeniloba 

 

me-3 da me-4 naxazebis agebisas TbilisSi sxvadasxva dros miRebuli eqsperimen-

tuli masalaa gamoyenebuli. orive droiT diapazoni erTi _ 1-2 sT, meore 2-4 sT 

damuSavebulia [5] meTodiT. 

 

  
nax. 3. TbilisSi registrirebuli seismogravitaciuli rxevebis speqtri 1-2 sT SualedSi 
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nax. 4. TbilisSi registrirebuli seismogravitaciuli rxevebis speqtri  2-4 sT SualedSi 

 

statistikuri speqtri, romlis mixedviTac keTdeba albaTuri daskvna procesSi 

araSemTxveviTi mdgenelebis arsebobis Sesaxeb warmoadgens amorCeuli speqtrebis gada-

mravlebis Sedegs. gamoTvlilia ganawilebis kvantilebi, romlebsac uqvemdebareben sta-

tistikuri speqtris mniSvnelobebs yovel sixSireze. statistikuri daskvna emyareba 

nulovani hipoTezis Semowmebis Sedegs, romlis azri SemdegSi mdgomareobs: Tu amorCe-

uli speqtrebis ansambli aris SemTxveviTi procesis realizaciis furie gardaqmna, 

maSin analizsdaqvemdebarebuli statistikuri speqtri aris agreTve “TeTri xmauris” 

speqtri. aseTi speqtris Teoriuli Sefaseba aris 𝑌 saSualo ariTmetikuli mniSvnelo-

ba, romelic gansazRvrulia mTeli speqtriT. hipoTezis moqmedebis sidide  ganisazRv-

reba saimedoobis intervaliT, romelic dgindeba 𝑌-is mimarT. aqedan gamomdinare, al-

ternatiuli hipoTeza gviCvenebs, Tu rogori albaTobiT Sedis  is araSemTxveviTi pro-

cesebi, romlebic gamodian am intervalis sazRvrebs gareT. 

naxazebis (2, 3, 4) agebisaTvis gamoyenebulia TbilisSi sxvadasxva dros regis-

trirebuli masala. maTi erTmaneTTan SedarebiT da sxva dros miRebuli Sedegebis ga-

TvaliswinebiT SeiZleba vTqvaT, rom seismogravitaciul rxevebs  droSi ucvleli speq-

tri axasiaTebs. 

seismogravitaciuli rxevebis intensivobis miwisZvrebze damokidebulebis Seswav-

lisaTvis ganvixileT 1989 wlis 5-24 seqtembris TbilisSi miRebuli Canawerebi. dasa-

muSaveblad am periodis arCeva ganapiroba maRalma seismurma aqtivobam. moxda 13 miwisZ-

vra magnitudiT 6,0-dan 6,8-mde (cxrili 1) (monacemebi aRebulia yofili ssrk-s  seis-

muri biuletenidan). imisaTvis, rom warmodgena gvqonoda seismuri signalis intensivo-

baze avageT dispersiuli mrudebi. am mrudebis asagebad gamoviyeneT Sesabamisi periodi-

saTvis winaswar gaangariSebuli speqtrebi, romlebic gamoTvlili iyo 0,05-0,12 rad/wT. 

me-5 nax-ze vertikalur RerZze gadazomilia rxevebis amplituda fardobiT erTeuleb-

Si, xolo horizontalurze – dReebi. miwisZvrebi isrebiTaa aRniSnuli. rogorc naxazi-
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dan Cans, rom I da V miwisZvrebi xdeba maSin, rodesac seismogravitaciuli rxevebis in-

tensivoba aRwevs maqsimums. II, III, IV, VIII, XII – miwisZvrebi xdeba xdeba maSin, roca 

seismogravitaciuli rxevebis intensivobis cvlilebis mrudi droebiT eSveba. VII, X, 

XII miwisZvrebisas seismogravitaciuli rxevebis intensivoba izrdeba. VI, XI miwisZvra 

xdeba maSin, roca seismogravitaciuli rxevebis intensivoba mcirdeba. klasikuri seis-

mologiis Tanaxmad, Zlieri miwisZvrebi iwvevs seismogravitaciuli rxevebis intensivo-

bis gazrdas, magram es WeSmariteba irRveva Cven SemTxvevaSi, radganac I, II, III, IV, V, 

VI, VII, XII (yvelaze didi miwisZvraa 𝑀 = 6,8 mocemul periodSi) miwisZvrebis Semdeg   

 

 cxrili 1 

 
 

adgili dro magnituda 

talaudis kunZulebi, indonezia 

4.29N  127.60E  68km. 

05. 09. 89. 

5 sT. 52 wT. 

6.5 

moluskis arxi 

1.15N  125.93E  51km 

06. 09.89. 

14 sT. 46 wT 

6.5 

andrianovis kunZulebi. aleutebi 

51.42N  176.00W  56km 

09. 09. 89. 

10 sT. 38 wT 

6.3 

iavas kunZulebi. indonezia 

8.99S  110.49E  33km 

12. 09. 89. 

8 sT. 56 wT 

6.0 

halmaheras kunZulebi, indonezia 

1.58N  127.29E  52km 

14. 09. 89. 

19 sT. 10 wT 

6.6 

kaspiis zRva 

40.39N  51.60E  49km 

16. 09. 89. 

2 sT. 05 wT 

6.5 

Cipiasi. meqsika 

16.92N  93.59W  33km 

16. 09. 89. 

23 sT. 21 wT 

6.8 

kaspiis zRva 

40.17N   51.77E  49km 

17. 09. 89. 

00 sT. 54 wT 

6.3 

honsiu, kunZulis dasvleT sanapiro, iaponia 

37.13N   137.02E  198km 

18. 09. 89. 

21 sT. 43 wT 

6.0 

solomonis kunZulebi 

5.3S  154.04E  36km 

19. 09. 89. 

16 sT. 48 wT 

6.5 

krisis kunZulebi 

51.24N  178.85E  45km 

20. 09. 89. 

13 sT. 20 wT 

6.5 

siCuani, CineTi 

31.54N  102.58E  31km 

22. 09. 89. 

2 sT. 25 wT 

6.5 

kunZul taivanis raioni 

22.83N  122.02 E  33km 

23. 09. 89. 

17 sT. 51 wT 

6.3  
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nax. 5. seismogravitaciuli rxevebis intensivobasa da miwisZvrebs Soris kavSiri 

 

seismogravitaciuli rxevebis intensivoba mcirdeba.  

 

3. daskvna 
 

me-5 naxazis analizidan Cans, rom seismogravitaciuli rxevebi arseboben 

yovelTvis imisgan damoukideblad xdeba Tu ara Zlieri miwisZvra. maTi intensivobebi 

damoukidebelia miwisZvrebisagan. 
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УДК 551.54+550.348                                                                   Д.Зурошвили, Л. Зурошвили, Н. Хундадзе 
 

ИССЛЕДОВАНИЕ ДЛИННОПЕРИОДНОЙ (30 МИН<Т<4Ч) 

СЕЙСМОЛОГИИ В ГРУЗИИ 
  

ППррееддссттааввллееннаа  ааккааддееммииккоомм  ИИннжжееннееррнноойй  ааккааддееммииии  ИИ..  КК..  ГГооггууааддззее    
  

1. Введение 
 

С 80-ых годов прошлого века в Грузии начали изучать длиннопериодные 

(30мин<Т<4ч) сейсмические колебания, после того как на сейсмической станции вмонтиро-

вали длиннопериодный сейсмометрический канал. 
 

2. Основная часть 
 

С помощью канала стало возможно регистрировать длиннопериодные (30 мин<Т< 4ч) 

сейсмические колебания, которые были названы сейсмогравитационными колебаниями [1,2].  

 
Рис.1. Общая схема длиннопериодного сейсмометрического канала. 

 

На рис.2 показан состав регистрационных колебаний в Тбилиси, длина записи равна 

0,003 рад/мин. Вертикальные линии показывают структуру низкочастотного спектра 

колебаний Земли [3], a S2  проходит непосредственно через Тбилиси. Как видно из рисунка, в 

спектре обнаружены 3 составляющие мультиплета. 

Каждый анализ колебаний требует специальной методики, что дает возможность 

выделить близкостоящие и взаимодействующие колебания [4]. 

Рис.2. Состав спектра колебаний, зарегистрированных в Тбилиси. 
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Рис. 3 и 4 построены по экспериментальным данным, полученным в Тбилиси в разное 

время, диапазон времени 1-2 часа и 2-4 часа; они разработаны по методу, описанному в [5]. 

 
Рис. 3. Спектр сейсмогравитационных колебаний, зарегистрированный в Тбилиси в промежутке 1-2 ч. 

 

 
Рис. 4. Спектр сейсмогравитационных колебаний, зарегистрированных в Тбилиси между 2-4 часами. 

 

Статистический спектр существующих данных о неслучайных составляющих, на 

основании которых делается вероятное заключение представляет умножение выбранных спе-

ктров. Вычислены квантилы распределения, которые подчиняют значение статистических 

спектров по каждой частоте. Статистическое заключение, основывается на проверке резуль-
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тата нулевой гипотезы, обоснование которого заключается в следующем. Если ансамбль 

выбранного спектра - случайный процесс реализации превращения Фурье, то статистический 

спектр, подлежащий анализу, представляет также спектр «белых шумов». 

 Теоретическая оценка такого спектра является средним арифметическим значением 

Y; она определена целым спектром. Величина действия гипотезы определяется интервалом 

достоверности; она вычисляется по Y.  

Исходя из этого, альтернативная гипотеза показывает, по какой вероятности входят те 

неслучайные процессы, которые выходят за пределы этих интервалов.  

Для составления рис. 2, 3 и 4 были использованы данные, зарегистрированные в раз-

ное время в Тбилиси. Сопоставляя эти данные и принимая во внимание данные, полученные 

в  разное время, делаем соответствующий вывод: сейсмогравитационные  колебания характе-

ризуются неизменяющимся спектром во времени. 

Чтобы исследовать интенсивность сейсмогравитационных колебаний на основании 

землятрясений, мы использовали записи, полученные 5-24 сентября 1989г. в Тбилиси. Выбор 

этого периода был обусловлен высокой сейсмической активностью. Произошло 13 землет-

рясений магнитудой от 6,0 до 6,8 (см. табл.). (Данные взяты из сейсмического бюллетеня). 
 

Место Время Магнитуда 

Индонезия 

4.29N  127.60E  68км 

05. 09. 89. 

5 ч. 52 мин. 

6.5 

Канал Моллюск 

1.15N  125.93E  51км 

06. 09.89. 

14 ч. 46 мин 

6.5 

Алеуты. Острова Андрианов 

51.42N  176.00W  56км 

09. 09. 89. 

10 ч. 38 мин 

6.3 

Острова Явы, Индонезия 

8.99S  110.49E  33км 

12. 09. 89. 

8 ч. 56 мин 

6.0 

Острова Галмагера, Индонезия 

1.58N  127.29E  52км 

14. 09. 89. 

19 ч. 10 мин 

6.6 

Каспийское море 

40.39N  51.60E  49км 

16. 09. 89. 

2 ч 05  мин 

6.5 

Чипиас, Мексика 

16.92N  93.59W  33км 

16. 09. 89. 

23 ч. 21  мин 

6.8 

Каспийское море 

40.17N   51.77E  49км 

17. 09. 89. 

00 ч. 54  мин 

6.3 

Хонсю, западный берег острова, Япония 

37.13N   137.02E  198км 

18. 09. 89. 

21 ч. 43 мин 

6.0 

Соломоновые острова 

5.3S  154.04E  36км 

19. 09. 89. 

16 ч. 48 мин 

6.5 

Острова Криса 

51.24N  178.85E  45км 

20. 09. 89. 

13 ч. 20 мин. 

6.5 

Сичуань, Китай 

31.54N  102.58E  31км 

22. 09. 89. 

2 ч. 25 мин 

6.5 

Район острова Тайвань 

22.83N  122.02 E  33км 

23. 09. 89. 

17 ч. 51 мин 

6.3  
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Чтобы иметь представление об интенсивности сейсмического сигнала, построили дис-

персные кривые. Для составления этих кривых использовали вычисленные ранее спектры 

для соответствующего периода 0,05-0,12 рад/мин. На рис.5 по вертикальной оси вычислена 

амплитуда вероятных чисел; по горизонтальной – дни. Землетрясения обозначены стрелка-

ми. Из рис.5 ясно,что I и V землетрясения происходят в момент достижения максимума сейс-

могравитационных колебаний. II, III, IV, VIII, XII землетрясения происходят, когда кривая 

интенсивности изменения сейсмогравитационных колебаний временно уменьшается. В пе-

риод VII, X, XII землетрясений интенсивность сейсмогравитационных колебаний повышает-

ся, при VI, XI землетрясениях происходит уменьшение интенсивности сейсмогравитацион-

ных колебаний.  

 

3. Заключение 

 

Согласно классической сейсмологии, сильные землетрясения вызывают рост интен-

сивности сейсмогравитационных колебаний, но эта закономерность нарушается в данном 

случае, потому, что I, II, III, IV, V, VI, VII, XII - это самые сильные землетрясения (М= 6,8) в 

данный период. 

 

 
Рис. 5. Связь между интенсивностью сейсмогравитационных колебаний и землетрясениями. 

 

После землетрясения интенсивность сейсмогравитационных колебаний падает. Из 

анализа рис.5 видно, что сейсмогравитационные колебания существуют всегда, независимо 

от того, происходит ли землетрясение или нет. Их интенсивность не зависит от землетрясе-

ний. 
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saqarTveloSi grZelperiodiani (30 wT  T  4 sT) seismologiis 

kvlevebis Sesaxeb.  jj..  zzuurrooSSvviillii,,  ll..  zzuurrooSSvviillii,,  nn..  xxuunnddaaZZee..   

eqsperimentuli masalis safuZvelze dadgenilia: seismogravitaciul rxevebs aqvT 

mdgradi speqtri da maTi intensivoba miwisZvrebisagan damoukidebelia. D 

sakvanZo sityvebi: seismogravitaciuli rxevebi, speqtri, intensivoba.  

  

OONN  LLOONNGGPPEERRIIOODD  ((3300  MMIINN<<AA<<44HH))  SSEEIISSMMOOLLOOGGIICCAALL  RREESSEEAARRCCHH  IINN  GGEEOORRGGIIAA.. D. 

Zuroshvili, L. Zuroshvili, N. Khundadze.  

On the base of the experimental data it is established: seismic-gravitational oscillations have stable 

spectrum and their intensity doesn’t depend on the earthquake. 

Key words: seismic-gravitational oscillations, spectrum, intensity.  

  
ИИССССЛЛЕЕДДООВВААННИИЕЕ  ДДЛЛИИННННООППЕЕРРИИООДДННООЙЙ  ((3300  ММИИНН<<ТТ<<44ЧЧ))  ССЕЕЙЙССММООЛЛООГГИИИИ  ВВ  ГГРРУУЗЗИИИИ..  

Зурошвили Д., Зурошвили Л., Хундадзе Н. 

  Экспериментально установлено: сейсмогравитационные колебания имеют устойчивые 

спектры. Интенсивность этих спектров не зависит от землетрясения. 

ККллююччееввыыее  ссллоовваа::  сейсмогравитационные колебания; спектры; интенсивность 
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mmiirriiaann  ggaaggnniiZZee,,  

geologia-mineralogiis me-

cnierebaTa kandidati, gaTa-

nabrebuli doqtoris akade-

miur xarisxTan; kavkasiis 

mineraluri nedleulis in-

stitutis ufrosi mecnieri 

TanamSromeli 

 

uak 553.689                                                                  m. gagniZe  

 

xaiSis barit-kalcituri sabados 

morfostruqturis Sesaxeb 

  

wwaarrddggeenniilliiaa  ssaaqqaarrTTvveellooss  mmeeccnniieerreebbaaTTaa  eerroovvnnuullii  aakkaaddeemmiiiiss  wweevvrr--kkoorreessppoonnddeennttiiss  dd..  SSeennggeelliiaass  mmiieerr  

  

1. Sesavali 

  

xaiSis barit-kalcituri sabado mdebareobs kavkasionis 

naoWa sistemis ukidures samxreT gagra-javis teqtonikur-

metalogenur zonaSi, romelic CrdiloeTidan esazRvreba ami-

erkavkasiis mTaTaSueTs  [1]. 

aRniSnuli zona svaneTSi farTodaa warmodgenili md. 

enguris xeobis Sua welSi da aRmosavleTi mimarTulebiT Tan-

daTan isoleba. igi agebulia baiosuri andezit-bazalturi la-

vebis, lavuri breqCiebis da tufebis mZlavri wyebebiT, agreTve 

sinvulkanuri da baTuri subintruziuli sxeulebiT. 

qanebis kompleqss gancdili aqvT mravalgzis disloka-

cia, rac gamoixateba rigi xazovani da braqiformuli subgane-

duri naoWebis da sxvadasxva rangis rRveviTi (da napralovani) 

struqturebis formirebaSi. 

gagra-javis zonis svaneTis segmentis farglebSi fiqsi-

rebulia: rkinis, polimetalebis, vercxliswylis, baritis da 

gogird-kolCedanuri mineralizacia; SqenaSis da rcxmeluris polimetalur madangamo-

vlinebebze ki aRiniSneba oqros Semcvelobebi [2]. CamoTvlil gamadnebebs ukavia farTo 

dispersiis sxvadasxva hifsometruli doneebi. 

gogird-kolCedanuri gamovlinebebisgan gansxvavebiT, romlebic formirdebian bai-

osuri efuziuri vulkanizmis regionaluri propilitizaciis stadiaze,  endogenuri 

gamadneba dakavSirebulia fluiduri mdnarebis funqcionirebis ufro gviandel–alpuri 

aqtivizaciis etapTan. 

gagra-javis zonis svaneTis regionis farglebSi zemoT CamoTvlili madnebidan 

mniSvnelovani gavrcelebiT sargeblobs polimetaluri da barituli madangamovlineba; 

ukanasknelTagan Yyvelaze ufro perspeqtiulia xaiSis barit-kalcituri sabado. 

 

2. ZiriTadi nawili 
 

xaiSis sabadoze baritul sxeulebs ukavia 1300 m-dan 1500 m-mde hifsometruli 

niSnulebi. sabados zeda nawili erodirebulia, xolo qveda nawilSi igi gadadis kal-

citebSi. barituli sxeulebis kalciturSi gadasvla zogjer aRiniSneba mimarTebis gas-

wvrivac [3]. 
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barituli da kalcituri madnebi warmodgenilia ZarRveuli, linzisebri, iSvi-

aTad - budisebri morfologiuri tipebiT. 

xaiSis sabadoze rogorc baritul, aseve kalcitur sxeulebs axasiaTebs Crdi-

lo-dasavluri da meridianuli mimarTuleba, cicabo daqanebiT Crdilo-aRmosavleT da 

aRmosavleT rumbebSi. isini dakavSirebulia amave orientaciis rRveviT struqturebTan 

da lokalizebulia maT paralelur da SeuRlebul napralTa sistemebSi (nax. 1.); 

sabados struqtura garTulebulia Crdilo-aRmosavleTi mimarTulebis da cicabo 

Crdilo-dasavleTi daqanebis mqone madnisSemdgomi nasxletebiT. 

 

 
 

nax. 1. struqturuli zedapirebis orientaciis diagrama: 

I.1-barituli sxeulebi, izoxazebi 1-5-10-20% (95 pirobiTi ganazomi), I.2-rRveviTi struqturebi, 

izoxazebi 7-20% (14 pirobiTi ganazomi); II-kalcituri sxeulebi, izoxazebi 1-5-10-15% (60 pirobiTi 

ganazomi) 

 

  M madniani sxeulebis formireba da maTi morfostruqturuli Taviseburebebi 

mniSvnelovnad ganpirobebulia madanSemcvel struqturebSi arsebuli sicarieleebis Sev-

sebis dinamikiT; daqvemdebarebul rols asrulebs metasomaturi procesebi, ris Sedegad 

madnebi ZiriTadad masiuria, kontaqtebi Semcvel qanebTan ki - mkveTri. 

   zedapiruli da ZiriTadad miwisqveSa samTo gamonamuSevrebiT daZiebuli 15 

ZarRvidan Tavisi parametrebiT gamoirCeva ZarRvebi #1 da #2. ZarRvi #2 mimarTebaze 

gadevnilia 240 m-mde, xolo daqanebaze igi Seswavlilia miwisqveSa samTo gamonamuSevr-

ebiT 200 m-ze. Bbaritis maqsimaluri simZlavre – 10 m dafiqsirebulia ZarRv #2-ze. 

  Mmadniani sxeulebisTvis damaxasiaTebelia simZlavreebis cvalebadoba; kerZod, ma-

danSemcveli napralovani zonebis farglebSi SeiniSneba rogorc gabervis, aseve gamoso-

lvis ubnebi. 
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    Mmadniani sxeulebis simZlavreebis ganawilebis histogramaze (nax. 2) aSkarad 

Cans, rom xaiSis sabadoze baritebisTvis damaxasiaTebelia simZlavreebi 0,25 m-dan 1,25 

m-mde, rac ganazomTa saerTo raodenobis 75%-s aWarbebs; arasamrewvelo simZlavris 

(0,25 m-ze naklebi) sxeulebis raodenoba 8 %-mdea, xolo 1,25 m-ze meti simZlavris 

sxeulebi, romlebic egreT wodebul madnian svetebs Seesabamebian, raodenobrivad 17 %-

mde aRwevs. rac Seexeba kalcits, sabadoze igi upiratesad mcire ZarRvakebis saxiTaa 

warmodgenili; kalcituri sxeulebis 40% samrewvelo simZlavrisaa (1 m-ze meti), 

maTgan daaxloebiT naxevari 1,5 m-ze simZlavriT meti madnian svetebs warmoadgens. 

nax. 2. madniani sxeulebis simZlavreebis variaciis diagrama: I-bariti, II-kalciti 

 

xaiSis sabadoze SeiniSneba baritis gamadnebiT rogorc gamdidrebuli, aseve gaRa-

ribebuli ubnebi. baritis Semcvelobebis statistika gviCvenebs (nax. 3), rom madnebis-

Tvis damaxasiaTebelia baritis 75-85% Semcvelobebi; arasamrewvelo Semcvelobis (60%-

ze naklebi) SemTxvevebi 11%-mdea. baritis maqsimaluri Semcveloba – 96,3% fiqsirebu-

lia ZarRv #4a-ze. 
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nax.3. baritis Semcvelobebis histograma (xaiSis sabado) 

 

xaiSis baritis madnisaTvis damaxasiaTebelia kuTri wona 3,7-4,1 t/m3.   

baritis madnebis ZiriTadi mineraluri minarevi kalcitebia, romlebic, Tavis 

mxriv, Seicavs SiO2 saSualod 14,7%, Fe2O3 -1,3% (ZarRvi #2). barituli madnebi Sei-

cavs agreTve  Sr-s (saSualod 0,35%). 

xaiSis sabadoze baritis simZlavreebs da Semcvelobebs Soris korelaciuri kav-

Siri ar daikvirveba (nax. 4) da madniani svetebis formirebaSi wamyvan rols struq-tu-

ruli faqtorebi asrulebs. kerZod, madniani svetebi warmodgenilia ara koncen-traci-

uli, aramed morfologiuri tipebiT, romlebic Camoyalibdnen, ZiriTadad, madanSemcve-

li struqturebis gaRunvebis (rogorc horizontuli, ise vertikaluri mimarTulebiT) 

da SeuRlebis ubnebSi. 

nax. 4. baritis Semcvelobebs da simZlavreebs Soris Sefardeba xaiSis sabadoze 
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xaiSis sabados mTavari madniani sxeulis (ZarRvi #2) nasxleti zedapirebis 

wolis elementebis statistikurma analizma Smidtis stereografiul badeze (nax. 5) 

saSualeba mogvca gamogveyo maqsimumebi: saerTod madanSemcveli struqturisTvis – da-

qanebis azimuti Crdilo-aRmosavleTiT 630, daqanebis kuTxe - 700 da madniani svetisa-

Tvis - daqanebis azimuti Crdilo-aRmosavleTiT 560, daqanebis kuTxe - 760. madniani 

svetebis morfologiuri tipebis formirebaSi madanmakontrolebeli struqturuli ze-

dapirebis wolis elementebSi mcire gradusuli gansxvaveba (Cven SemTxvevaSi 6-70) 

damaxasiaTebelia ZarRveuli tipis, kerZod, baritis sabadoebisTvis [4]. 

nax. 5. madniani svetis orientaciis diagrama (ZarRvi #2, xaiSis sabado): 1-ZarRvis orientacia baritis 

mZlavri gamadnebiT, 2-ZarRvis orientacia baritis naklebad mZlavri gamadnebiT 

 

xaiSis sabados (ZarRvi #2-is) SemTxvevaSi uSualod madniani svetia gaSiSvle-

buli zedapirze. 

stereografiuli ekvatorialuri badis saSualebiT (v. CerniSovis meTodiT [5]) 

gansazRvruli madniani svetis wolis elementebia: dayvinTvis azimuti samxreT-aRmosav-

leTiT 1400, yvinTvis kuTxe - 320. madniani svetis aRniSnuli wolis elementebi miu-

TiTebs araerTjerad ganaxlebadi madanSemcveli struqturis madniswina gadaadgilebis 

nasxlet marjvena nawevur xasiaTze; madniani svetis yvinTvis kuTxis sidide ki moaswa-

vebs, rom aRniSnuli gadaadgilebis veqtoris vertikaluri mdgeneli TiTqmis orjer 

aRemateboda Tarazuls. 

msgavsi morfostruqturuli Taviseburebebis mqone sabadoebisTvis, gamomdinare 

deformaciebis talRuri bunebidan, damaxasiaTebelia agreTve madniani svetebis simetri-

ul-riTmuli zonaloba, gamoxatuli madniani svetebis (da gamdidrebuli ubnebis) 

gameorebiT rogorc siRrmeSi, aseve mimarTebaze. 

 

3. daskvna 
 

amgvarad, xaiSis barit-kalcituri sabados baritis nedleuli, zemoT aRniSnuli 

maxasiaTeblebiT,  mniSvnelovani rezervia: qimiuri mrewvelobisTvis, kerZod, liTofo-
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nis TeTri saRebavebis warmoebisTvis; Tixis xsnarebis dasamZimeblad navTobisa da gazis 

sabadoebze burRvisas; medicinisTvis - rentgenuli kabinetebis izolaciisTvis, xolo 

baritis maRali Semcvelobis madnebi egreTwodebuli `fafebis” dasamzadeblad adamianis 

Siga organoebis zondirebisas. sabados morfostruqturis Seswavlas, madniani svetebis, 

maTi tipebis da wolis elementebis dadgenas ki didi mniSvneloba aqvs Ziebis da 

eqspluataciis mimarTulebis gansazRvrisTvis. 
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ON  MORPHOSTRUCTURE OF KHAISHI BARITE-CALCITE 

DEPOSIT 
 

PPrreesseenntteedd  bbyy  DD..  SShheennggeelliiaa,,  AAssssoocciiaattee--mmeemmbbeerr  ooff  tthhee  GGeeoorrggiiaann  NNaattiioonnaall  AAccaaddeemmyy  ooff  SScciieenncceess  

 

1. Introduction 

 

 The Khaishi barite-calcite deposit is situated in the extreme south of the Gagra-Java 

tectonic-metallogenic zone of the folded system of the Caucasus, which from the north, borders the 

transcaucasian intermontane [1].   

             The mentioned zone, in Svaneti, is widely presented in the middle course of the r.Enguri  

gorge and getting thinner to East.  It’s  built up of baiosian andezite-basalt lavas, lava breccias and 

solid tuff series and, synvolcanic and bathian subintrusive bodies as well.   

 The ore system has undergone dislocations many times, that  casued series of linear and 

brachymorphic sublatitudinal folds and destructive structures of different ranks. 

 Mineralization of iron, polymetals, mercury, barite and sulphur-pyrite have been fixed 

within the limit of Gagra-Java zone of the Svaneti segment, but on polymetalic show of ores of 

Shkenashi and Rtskhmeluri, gold contents are noticed [2]. The mentioned mineralizations have 

different hypsometric levels of  wide dispersion.    

 Unlike sulphur-pyrite development (manifestations), which are formed on the regional 

propylitization stage of the baiosian effusive volcanism, the endogenic mineralization is related to 

the later alpian activization  stage of functioning    fluid   rivers. 

 Within the Gagra-Java zone of the Svaneti region, out of above-mentioned ores, 

polymetallic and barite developments are predominantly spread, but among the latters, barite-calcite 

ores can be distinguished as the most perspective. 

 

1. The Body 

 

 On the Kaishi deposit barite bodies have 1300-1500m hypsometric points. The upper part of 

the deposit is eroded, but in lower one, it passes into calcites. Transition of  barite bodies into 

calcite, sometimes are noticed along to  direction [3]. 

 Barite and calcite ores are of vein, lens-shaped, rarely, pocket-like morphologic types. 

 On the Khaishi deposit, both barite and calcite bodies are mostly characterized by NW and 

meridional directions, with steep slope in NE  and E points. They are connected with destructive 

structures of the same orientation and are localized in their parallel and coupled fracture systems 

(fig.1.). The structure of the deposit gets complicated with post-mineral faults of NE direction and 

steep slope of  NW.  
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Fig .1.  Diagram of structural surface orientation: 

 I.1-barite  ore bodies, isolines 1-5-10%  (95 conditional measurement); I.2 – destructive  structures, isolines 7-

20% (14 conditional measurement); II – calcite bodies, isolines 1-5-10-15% (60 conditional measurement). 

 

Formation of ore bodies and their morphostructural  peculiarities is mostly stipulated by     

dynamics fillinginin of available cavities in ore containing structures. Metasomatic processes play 

the subordinate part, as a result, ores are mainly compact, but contacts with containing ores are 

clear.  

 №1 and №2 veins  are distinguished by their parameters (out of 15 explored veins) with 

surface and mainly underground mine working. Vein  №2 runs along about 240m., but on the  

slope, it is explored at-200m, with underground mine workings. The highest thickness of barites-

10m has been fixed on vein №2.  

 Variation of thickness is typical for ore bodies, particularly, within the ore-containing frac-

tural zones swelling and slight thin areas are observed.   

On the distribution histogram of ore bodies (fig.2) thickness it is clearly shown, that on the 

Khaishi deposit, thickness (power) of barites is within 0,25-1,25m, that exceeds the measured total 

quantity-75%; The quantity of bodies of non-minable thickness of bodies  (less than 0,25m)-is 8%, 

but bodies, more than-1,25m of thickness, which are in agreement with so called, ore shoots reaches 

17%.As to calcite, it is mostly represented by small fiberes on the deposit; 40% of calcite ores have 

industrial thickness (more 1m), but ore shoots more than -1,5m.    
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Fig.2. Diagram for variation of thickness of ore bodies: I-barite, II-calcite. 

  

 On the Khaishi deposit, both enriched and exausted areas with barite mineralization are 

noticed. Statistics of barite content shows, that (fig.3) for ores barite content is 75-85%; about cases 

of non-minable contents (less than 60%)-11%. The highest content of barites-96,3 % has been 

found on vein №4a. 

The gravity-3,7-4,1 t/m3  is typical for the Khaishi barite ore. 

The main admixture for barite ores there are calcites, which in their turn contain-  SiO2 in 

average 14,7%,  Fe2O3 -1,3% (vein №2). Barite ores also contain Sr (average contain 0,35  %).  
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Fig. 3. Histogram of barite contents (Khaishi deposit). 

                                                   

 On the Khaishi deposit the correlation between barite thickness and content is not available 

to observe (fig 4) and structural factors take a leading part in formation of ore shoots. In particular 

ore shoots are presented by morphological types, not concentrative ones,  which were mostly 

formed on bending and coupled areas of ore building structures (both horizontal and vertical 

directions). 

Fig.4. Ratio of barite content to thickness on the Khaishi deposit . 

 

The statistic analysis of lying elements of reboundary surfaces of the Khaishi main ore body 

deposit (vein №2) on the Shmidte’s  stereographic net (fig. 5) allowed us to separate maximum 
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values (peaks): in general, for ore-containing structures – NE  azimuth of slope – 630, angle of 

slope -700, but for ore shoot – azimuth of slope NE -560, angle of slope -760. The slightest 

difference in degrees, in our case - 6-70 in lying elements of ore inspecting structure for formation 

of morphological types of ore shoots is common for the vein type, particularly –barite deposits [4]. 

Fig.5. The diagram for orientation of ore column (shoot) (vein №2, Khaishi deposits):1-vein orientation with in 

tensive barite mineralization, 2- vein orientation with less barite mineralization. 

 

In case of Khaishi vein №2 deposit, the ore shoot is exposed on the surface itself. 

Lying elements of ore shoot, defined according to V. Chernishov’s [5] stereographic equato-

rial net, are: azimuth of pitch SE - 1400, angle of pitch-320; Lying elements of the mentioned ore 

shoot point to the repeatedly renewal of the right-bound horizontal character of premineral 

displacement of ore structure; but the value of angle of pitch   ore shoot shows, that the vector 

vertical indicator of the mentioned displacement twice exceeds the horizontal one. 

The symmetric-rhythmic zonality   of ore shoots, expressed by the recurrence of shoots both 

in depth and in direction, typical for the deposits having similar morphostructural features, proceed 

from the wavy deformations (and enriched areas). 

 

3. Conclusion 

 

Thus, barite raw materials of the Khaishi barite-calcite deposit with above mentioned 

characteristics are considered as the important reserves for chemical industry, particularly, - 

production of white, lithophone  paints, having clay liquids for oil and gas field drilling, in 

medicine: for isolation of XR-room, for preparing special “porridges” with high content of barites 

with the aim to sound inner organs of a man. Study of the morphostructure, fixing of ore shoots, 

their types and lying elements are important to define the trends for prospecting and exploitation.  
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xaiSis barit-kalcituri sabados morfostruqturis Sesaxeb. mm..  

ggaaggnniiZZee..  

xaiSis sabadoze baritis da kalcitis ZarRvebi dakavSirebulia Crdilo-dasavleT 

da meridianuli mimarTulebis rRveviT struqturebTan. madniani sxeulebis 

morfostruqtura ganpirobebulia madanSemcveli struqturebis Siga agebulebiT, arsebuli 

sicarieleebis Sevsebis dinamikiT. struqturuli faqtorebi gansazRvravs agreTve madniani 

svetebis morfologiuri tipebis formirebas, rogoricaa madan-Semcveli struqturebis ga-

Runvis (rogorc horizontuli, ise vertikaluri mimarTulebiT) da SeuRlebis ubnebi. mad-

niani svetebis wolis elementebi (dayvinTvis azimuti 1400, yvinTvis kuTxe 320)  miuTiTebs 

madniswina gadaadgilebis nasxlet-marjvena nawevur xasiaTze, sadac gadaadgilebis veqto-

ris vertikaluri mdgeneli TiTqmis orjer aRemateba Tarazuls. 

xaiSis baritis nedleuli Tavisi maxasiaTeblebiT mniSvnelovani rezervia qimiuri 

mrewvelobisTvis, navTobis da gazis WaburRilebis burRvis saqmeSi da medicinaSi. sabados 

morfostruqturis Seswavlas ki didi mniSvneloba aqvs misi Ziebis da eqspluataciis 

mimarTulebis gansazRvrisTvis. 

sakvanZo sityvebi: bariti, madani, morfologiuri struqtura, madnis svetebi. 

 

AABBOOUUTT  MMOORRPPHHOOSSTTRRUUCCTTUURREE  OOFF  KKHHAAIISSHHII  BBAARRIITTEE--  CCAALLCCIITTEE  DDEEPPOOZZIITT.. M. Gagnidze.  

Barite and calcite veins of the Khaishi deposit are connected with rupture structures of  NW and 

meridian directions. The morphostructure of ore bodies is stipulated by the inner texture of ore-containing 

structures, dynamics of filling of cavities. Structural factors define also the formation of morphological types 

of ore shoots (columns)-places of bends (both, in horizontal and vertical directions) and joints of ore- 

containing structures. Condition of elements (azimuth of pitch-1400, angle of pitch-320) of ore shoots show 
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the right – hand strike slip fault of pre-ore replacement, where vertical component of the displacement vector 

nearly twice prevails over the horizontal one. 

Barite raw material of the Khaishi deposit with its indices (showings) is the important reserves for the 

chemical industry, while drilling oil and gas bore holes - in medicine. Study of morphostructure of the deposit 

is of a great significance to find positions for prospecting and exploitation. 

Key words: barites, ore, morph structure, vein body, ore column (shoot).  

 

О МОРФОСТРУКТУРЕ ХАИШСКОГО БАРИТ-КАЛЬЦИТОВОГО МЕСТОРОЖДЕНИЯ. 

Гагнидзе М.  

Баритовые и кальцитовые жилы Хаишского месторождения приурочены к разрывным структу-

рам северо-западного и меридионального направлений. Морфоструктура рудных тел обусловлена 

внутренним строением рудовмещающей структуры, динамикой выполнения пустот. Структурные 

факторы определяют также формирование морфологических типов рудных столбов-участков переги-

бов (как по горизонтали, так и по вертикали) и сопряжения рудовмещающих структур. Элементы 

залегания (азимут ныряния 1400, угол ныряния 320 ) рудных столбов указывают на сбросо-правый 

сдвиг предрудного перемещения, где вертикальная составляющая вектора перемещения почти в два 

раза преобладает над горизонтальной. 

Баритовое сырье Хаишского месторождения по своим показателям представляет значитель-

ный резерв для химической промышленности, при бурении нефтяных и газовых скважин и в меди-

цине. Изучение  морфоструктуры месторождения имеет большое значение для определения напра-

вления  разведки и эксплуатации.    

Ключевие слова: барит; руда; морфоструктура; рудные столбы. 
 

 

 

 

 



saerTaSoriso samecniero-teqnikuri sainformacio Jurnali ̀ ssaaqqaarrTTvveellooss  nnaavvTToobbii  ddaa  ggaazzii~ 

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

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

  

vvttwwyybbtthhtt,,ff                                                                      --                                                                              uuttjjkkjjuubbff                                                                                --                                                        SSCCIIEENNCCEE 

77 

122, 2008 

uak 551. 24. 559 (479. 22)                                         n. jiqia, d. vaxania 

 

navTobis da gazis genezisis ZiriTadi Teoriebis 

fonze amierkavkasiis mTaTaSueTis dasavleTi 

(kolxeTis) daZirvis zonis danaleqi safaris 

navTobgazSemcvelobis zogadi ganxilva 
 

wwaarrddggeenniilliiaa  ssttuu--ss  ggeeoollooggiiuurrii  ddeeppaarrttaammeennttiiss  uuffrroossiiss,,  gg..mm..mm..dd,,  ssrruullii  pprrooffeessoorriiss  nn..  ffooffoorraaZZiiss  mmiieerr  
 

1. Sesavali 
 

navTobgazianobis perspeqtive-
bis Sesafaseblad miRebulia struq-
turul-teqtonikuri, paleoteqtoni-
kuri, paleogeografiuli, liTolo-
giuri, geoqimiuri da hidrogeolo-
giuri kriteriumebi, romelTac av-
sebs danaleq safarSi navTobis da 
gazis Semcvelobis ganawilebis kano-
nzomiereba. am TvalsazrisiT amier-
kavkasiis mTaTaSueTis centraluri 
(imereTis) azevebisa da dasavleTi 
(kolxeTis) daZirvis zonebis mezozour-kainozouri dana-
leqi safaris WrilebSi qvemodan zemoT mizanSewonilia 
gamoiyos: qvedaiuruli, Suaiuruli, zedaiuruli, qveda-

carculi, zedacarculi, paleocenur-eocenuri, oligocenur-qvedamiocenu-
ri, Sua da zeda miocenuri da pliocenuri kompleqsebi, romlebic Seicaven 
rogorc xelsayrel, ise koleqtoruli da hermetuli Tvisebebis mqone 
qanebs. maT erTmaneTisgan mkveTrad gansxvavebuli liTologiuri Sedgenil-
oba da navTobgazSemcveloba axasiaTebT, ris Sesabamisadac unda ganisazRv-
ros navTobgazianobis perspeqtivebi. amasTan erTad saZiebo obieqtebis swo-
rad SerCevas budobebTan erTad mniSvnelovanwilad ganapirobebs navTobis 
da gazis zedapiruli gamosavlebis arseboba da burRvis procesSi maTi 
mravalricxovani gamovlinebebi Tu modenebi. dRes navTobis da gazis axali 
budobebis aRmosaCenad prioriteti eniWeba detalur geofizikur kvlevebs, 
romelTa interpretaciis masalebma da arsebulma faqtiurma monacemebma 
unda gansazRvros pirveli rigis saZiebo WaburRilis adgilmdebareoba. 

 
2. ZiriTadi nawili 

 
navTobgazdagrovebebis formireba xangrZlivi geologiuri procesia 

da xdeba gansakuTrebul sedimentaciur pirobebSi, ris gamoc mopovebis pa-
ralelurad saWiroa daZiebul iqnes axali budobebi. Sesabamisad, saTanado 

 
nn..  jjiiqqiiaa,,  

`navTobisa da gazis saba-

doebis damuSavebis, navT-

obgazsadenebis da nav-

Tobgazsacavebis eqsplua-

taciis~ mimarTulebis 

asistent profesori  

  

d. vaxania, 

geol.-min. mecn. 

doqtori, profesori 
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yuradReba unda mieqces Zebna-Ziebisa da eqspluataciis Tanamedrove meTo-
debs da teqnologiebs, navTobis da gazis fizikur-qimiur Tvisebebs, radgan 
ama Tu im regionis geodinamikuri ganviTarebis procesSi vertikaluri da 
Semdeg lateraluri migracia ganapirobebs sxvadasxva tipis budobebis 
formirebas. antiklinuri tipis budobebSi gazi, navTobi da wyali ganla-
gebulia kuTri wonis mixedviT, sxva tipis budobebis formireba ganpirobe-
bulia qanebis liTofaciesebis cvalebadobiT, pirveladi gamosolvebiT, 
stratigrafiuli uTanxmoebebiT da rRvevebis arsebobiT. garda amisa, 
msoflio praqtikaSi cnobilia, rom navTobisa da gazis dagrovebebi dakav-
Sirebulia metamorful da magmatur qanebTanac [4,5,6,7,8,11]. 

navTobis da gazis budobebis araTanabari ganawileba dedamiwis qer-
qSi gamowveulia calkeuli raionis geologiuri agebulebis TaviseburebiT, 
razedac metyvelebs Zebna-Ziebis dros dagrovili mdidari faqtiuri masa-
la, budobebis formirebis geoqimiuri procesebis Sesabamisad gazi ikavebs 
zeda horizontebs (0,5-1,5 km), qvemoT 1,5 km-dan _ 6 km-mde ganlagebulia 
navTobi, xolo 7-dan _ 10 km-mde bunebrivi meTanis dagrovebis siRrmeebia 
[1,2,4,5,6,7,8,10,11,13,14]. 

navTobis da gazis genezisi rTulia da mis mimarT didi xania 
arsebobs ori gansxvavebuli Teoria: organuli (biogenuri) da araorganuli 
(abiogenuri). TiToeuli maTganis Sesaxeb arsebobs mravali naSromi, magram 
erTpirovnuli damajerebeli aRiareba verc erTma Teoriam ver moipova, ris 
gamoc Camoyalibda mesame Sexeduleba, romelic aerTianebs wina ors da 
cdilobs Seqmnas SedarebiT damajerebeli argumentebi. 

organuli Teoriis Tanaxmad, navTobi warmoiSoba planqtonuri da 
sapropeluri organuli nivTierebebisagan, romlebic tbiuri, zRviuri an 
okeanuri auzis fskerze ileqeba mdinareebis mier Catanil narecx masala-
sTan erTad iseTi intensiurobiT, rom fskerma ar ganicados ucbadi 
daZirva, winaaRmdeg SemTxvevaSi zRvebi da okeaneebi garkveuli periodis 
ganmavlobaSi amoivseboda da xmeleTs gauTanabrdeboda; Tu mxedvelobaSi 
miviRebT, rom zog regionSi danaleqi qanebis simZlavre aTeul kilometrs 
aRwevs, maSin gasagebia, Tu ra siRrmeebze imyofeboda organuli masalis 
Semcveli qanebi, vinaidan zRvis (okeanis) fskeris daZirvis procesi Tanda-
TanobiTia, organuli masala pirveli aTeuli metris siRrmeze anaerobul 
(uJangbado) geoqimiur garemoSi xvdeba da mikroorganizmebis cxovelq-
medebis Sedegad ixrwneba. es procesi fskeris daZirvis gamo bolomde ar 
mimdinareobs, masze temperatura da wneva moqmedebs, rac bitumis warmoSo-
bisaTvis xelsayrel pirobebs qmnis. momdevno stadiebSi ganamarxebuli 
organuli masala mzardi temperaturisa da wnevis gavleniT metamorfizms 
ganicdis, magram arc es procesia uwyveti, radgan organuli masalis 
gardaqmna xelsayrel Termodinamikur pirobebSi mxolod garkveul siRr-
meze xdeba (2-3,5 km-s, temperatura 70-1150-is farglebSi meryeobs). dRes 
navTobis warmoSobis siRrmeebi 2,5 km-dan 6 km-mde meryeobs da damokidebu-
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lia organuli masalis bunebaze, qanebis liTologiur Sedgenilobaze, 
geoTermuli gradientebis sidideze da teqtonikuri procesebis xangrZli-
vobaze, rodesac temperaturisa da wnevis faqtorebi gavlenas axdens 
organuli nivTierebebis gardaqnis intensiurobaze. cxadia, navTobis da 
gazis warmoSoba organuli Teoriis mixedviT, rTuli da xangrZlivi 
procesia, rasac sawinaaRmdego debulebad iyeneben araorganuli Teoriis 
momxreebi. maTi azriT, navTobis da gazis warmoSobis mTavari faqtori 
dedamiwis siRrmeSi anu mantiaSi arsebuli Termodinamikuri procesebia. 
organuli Teoriis mixedviT dadgenilia, rom parafinis da gogirdis Sem-
cveli navTobi 2500 temperaturis zemoT iSleba, rac gamoricxavs 
naxSirwyalbadiani naerTebis warmoSobas maTi temperaturis Sesatyvisi 
siRrmeebis qvemoT. daZirvis Sedegad organuli nivTierebac ganicdis 
gardaqmnas da sawyis stadiaze (qimiuri cvlilebebis garda) iwyebs gamkvri-
vebas, xolo temperatura da wneva axdens maT erTian danaleq qanad garda-
qmnas. liTogenezisis es procesi mimdinareobs TandaTan da gavlenas axdens 
Tixovan naleqebze, ris gamoc naxSirwyalbadebi qanSi CarCenil zRvis wyal-
Tan erTad gamoiwureba da forovan an napralovan qanebSi gadainacvlebs; 
aseT qanebs, pirvel rigSi, miekuTvneba qviSaqvebi, kirqvebi da vulkanoge-
nuri qanebi. amasTan, gamkvrivebuli Tixa hermetul saxuravs warmoadgens da 
aseT Sreebs Soris moqceul koleqtorebSi iwyeben jer vertikalur, Semd-
gom lateralur migracias maRali da dabali wnevebis areebamde. migraciis 
procesi intensiuri xdeba teqtonikuri procesebis gaaqtiurebiT da damoki-
debulia danaoWebis fazisebis gamovlinebis simZlavreebze. zRvis (okeane) 
fskeris xangrZlivi da mdgradi daZirvis zonebi, sadac aTeuli kilome-
tris simZlavris danaleqi qanebi grovdeba, dedamiwis qerqis labilur 
(moZrav) regionebs warmoadgens da danaoWebis Sedegad danaleqi qanebi 
horizontaluri mdgomareobidan xmeleTis saxiT amomzeurdeba, xolo zRvis 
(okeanis) akvatoriaSi _ kordilierebi da wyalqveSa qedebi yalibdeba. 

danaoWebis procesSi koleqtorebSi dagrovili navTobi da gazi, 
maRali wnevis gavleniT, iwyebs migracias gamtar SreebSi manamde, sanam 
xelsayrel hidrodinamikur pirobebSi ar moeqceva, ris Semdeg struqturu-
li agebulebis mixedviT formirdeba sxvadasxva tipis budobebi. amave dros 
antiklinebis mosazRvre sinklinebs avsebs fenis wyali, romelic geos-
tatikuri donis mixedviT wnevis qveS amyofebs navTobs da gazs. cxadia, rom 
es wneva xelsayrel pirobebs qmnis maT zemoT amosvlisaTvis rogorc 
reliefis zedapize, ise WaburRilis burRvis procesSi. zedapirul piro-
bebSi navTobis da gazis bunebrivi gamosavlebi zogjer imdenad intensiu-
ria, rom patara nakadulebis saxiT (wyalTan erTad) moedineba. aseTi 
gamosavlebi cnobilia saqarTvelos teritoriaze _ kaxeTSi, raWaSi, 
imereTis da TrialeTis qedebze, guriaSi da afxazeTSi. navTobi da gazi 
aRwevs zedapirs rRvevebis saSualebiT, romlebic siRrmeSi vertikalurad 
an odnav daxrili sibrtyiT kveTs navTobgazSemcvel qanebs. aseT movlenas-
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Tan dakavSirebulia talaxis vulkanebic, riTac mdidaria azerbaijanis 
aRmosavleTi nawili, kaxeTi da guria-aWaris mimdebare Savi zRvis akva-
toria. navTobis da gazis zedapirulma gamosavlebma mniSvnelovani roli 
Seasrula budobebis aRmoCenis saqmeSi, radgan pirvelad maT mixedviT 
daiwyo Zebna-Zieba [1,2,4,5,7,8,9,10,11] da aRmoCenil iqna mravali budobi (maT 
Soris saqarTveloSic). 

araorganuli Teoriis mixedviT navTobis da gazis warmoSoba 
SeiZleba Semdegnairi iyos: [6, 7, 11]. 

1. d. mendeleevis karbiduli Teoria; 
2. kosmosuri hipoTeza, romlis Tanaxmad navTobi warmoiSoba deda-

miwis pirveladi atmosferos naxSirwyalbadebisagan (STanTqmulia 
magmaSi), xolo miwis myari qerqis Camoyalibebis Semdeg gamoiyofa 
da qmnis navTobisa da gazis dagrovebebs. 

3. magmaturi hipoTeza _ navTobis naxSirwyalbadebi genetikurad 
dakavSirebulia magmasa da magmur movlenebTan; 

4. hipoTeza, romelic amtkicebs, rom dedamiwis mantiaSi arsebobs mza 
navTobi, romlisaganac miwis qerqSi xdeba dagroveba sabados 
saxiT; 

5. hipoTeza, romelic navTobis (gazis) warmoSobas ukavSirebs deda-
miwis qerqis qanebis da mineralebis warmoqmnis process. aqedan 
gamomdinare, araorganuli Teoriis momxreebs ar sWirdebaT orga-
nuli nivTierebebis dagrovebis da geoqimiuri gadamuSavebis rTu-
li procesebis ganxilva. 

yovelive zemoT Tqmulidan SeiZleba gakeTdes Semdegi daskvna: 
1. biogenuri Teoriis Tanaxmad, navTobi warmoiSoba planqtonuri da 

sapropeluri organuli nivTierebebisagan, romlebic qanebis narecx masa-
lasTan erTad ileqeba zRviuri auzis fskerze. Tu gaviTvaliswinebT imas, 
rom dasavleT saqarTvelos sxvadasxva regionSi danaleqi safaris simZ-
lavre cvalebadobs 2-3 km-dan (imereTis azeveba) 8-10 km-mde (kolxeTis daZi-
rva) da mimdebare Savi zRvis akvatoriaSi aRwevs 15 km-mde, maSin dazustebas 
iTxovs Tu ra cvlilebebs ganicdida wnevisa da temperaturis gavleniT na-
vTobis da gazis warmoSoba. Ees ukanaskneli ganpirobebulia struqturul-
teqtonikuri agebulebidan gamomdinare organuli nivTierebebis bunebaze, 
qanebis liTologiur Sedgenilobaze, geoTermuli gradientis sidideze, 
temperaturisa da wnevis zemoqmedebis xangrZlivobaze, radgan organuli 
nivTierebebis Semcvel qanebze wnevebis zemoqmedeba iwvevs naxSirwyal-
badiani fluidebis gamodevnas (zRvis wyalTan erTad) navTobis warmoSobis 
adgilidan zemoT mdebare gacilebiT forovan an napralovan qanebSi [1-13]. 

2. siRrmuli (abiogenuri) koncefciis mixedviT navTobis warmoSoba 
ganixileba, rogorc dedamiwis degazaciis bunebrivi procesis Sedegi. mag-
ram navTobis, gazis da wylis dedamiwis qerqSi ganawilebis kanonzomiereba 
da naxSirwyalbadovani fluidebis Sedgeniloba miuTiTebs, rom navTobisa 
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da gazis warmoSobisaTvis saWiroa rogorc mantiuri nivTiereba, ise 
qanebSi gabneuli organuli nivTiereba. liTosferos filaqnebis teqtonikis 
Teoriis mixedviT, navTobis da gazis warmoSoba SeiZleba xdebodes naxSir-
wyalbadebis generaciis Sedegad subduqciis zonebSi organuli nivTierebe-
bis Termolizis xarjze [6,7,11]. 

orive zemoT aRniSnuli koncefcia kargad xsnis navTobgazSemcvel 
auzSi danaleqi qanebis navTobmbad potencialTan SedarebiT navTobis 
bevrad didi budobebis arsebobas. amJamad eWvs ar unda iwvevdes is faqti, 
rom navTobgazdagrovebis ZiriTad areebs warmoadgens dedamiwis qerqis 
msxvrevis msxvili zonebi (siRrmuli rRvevebi). 

navTobis da gazis dagrovebebis niSnebia: 
1. navTobis da gazis gamosavlebi dedamiwis zedapirze; 
2. modena an gamovlineba WaburRilSi an samTo gamonamuSevrebSi; 
3. bitumebis arseboba qanebSi; 
4. Txevadi da gazobrivi naxSirwyalbadebis arseboba fenis wylebSi; 
5. mZime naxSirwyalbadebis arseboba gazebSi; 
6. danaleqi safaris WrilebSi navTobgazwarmomSobi da koleqtoru-
li Tvisebebis mqone qanebis arseboba; 

7. naoWebis konfiguraciidan gamomdinare navTobis da gazis dagrove-
bebisTvis saWiro hermetuli damWeri qanebis arseboba. 

saukuneze meti xnis ganmavlobaSi saqarTvelos teritoriaze geolo-
giuri agebulebis Seswavlam da warmoebulma Zebna-ZiebiTma samuSaoebma 
Tavisi Sedegi gamoiRo: aRmoCenil da aTvisebul iqna sasargeblo wiaRiseu-
lis mravali saxeoba, maT Soris navTobisa da gazis budobebi.  

imisaTvis, rom danaleq safarSi ganisazRvros naxSirwyalbadebis 
Semcvelobis xarisxi, saWiroa vimsjeloT: 

1. sedimentaciuri auzis daZirvis tempis, wnevebis, temperaturis, fe-
nis wylis cirkulaciis reJimis, mineralizaciisa da siTburi 
nakadebis ganawilebis kanonzomierebis Sesaxeb; 

2. naleqdagrovebis geoqimiur pirobebze; 
3. naxSirwyalbadebis Semcvelobaze, pirveladi kerogenis qimiur 

Sedgenilobaze, katagenezsa da gardaqmnis xarisxze; 
4. navTobisa da gazis warmoSobisaTvis xelsayreli qanebidan migra-

ciul gzebsa da SesaZlo dagrovebebze. 
mTaTaSueTis dasavleT (kolxeTis) daZirvisa da centraluri (imere-

Tis) azevebis zonebis farglebSi mezozouri asakis kompleqsebidan navTob-
gazSemcvelobiT gamoirCeva zedacarculi karbonatuli, zedaiuruli kar-
bonatul-terigenuli (SesaZloa vulkanogenuric), baiosur-baTuri da aale-
nuri terigenuli qanebi, xolo saZiebo obieqtebis SerCevis TvalsazrisiT 
dRes aSkarad gamoisaxeba oqumis struqturuli koncxi, oCamCiris, galis, 
zugdidis, yulevis, malTayvis, foTis, aRm. da das. Waladidis, qvalonis, 
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saRvamiCaos, xobis, maRlakis, farcxanayanebis, samtrediisa da mTisZiris 
antiklinebi [1-10, 13]. 

mTaTaSueTis dasavleTi (kolxeTis) daZirvis samxreT zolSi navTob-
gazSemcveloba SesaZloa dakavSirebuli iyos lesis antiklinis baremul-
aptur naleqebTan. qanebSi navTobgazSemcvelobis ganawilebis kanonzomie-
rebis mixedviT baremul-apturi naleqebi Zebna-Ziebis Tanmxleb kompleqsad 
unda CaiTvalos oCamCiris, galis, zugdidis, yulevis, samtrediis antikli-
nebze; xolo mTisZiris, malTayvis da foTis struqturebze ZiriTadad nav-
TobgazSemcvel kompleqsad. kolxeTis zonis mimdebare Savi zRvis akvato-
riaSi, geofizikuri monacemebiT, gamoisaxeba malTayva-zRvis, das. mal-
Tayvis, das. grigoleTis, yulevi-zRvis antiklinebi, oCamCirisa da soxumis 
Selfuri TaRebi, sadac perspeqtivebi ZiriTadad dakavSirebulia mezozour 
naleqebTan (zedacarculi, zedaiuruli, baTuri da zedabaiosuri), xolo 
molasuri formacia Tanmxleb saZiebo kompleqsad unda miviCnioT [1_11]. 

centraluri (imereTis) azevebis zonis farglebSi, pirvel rigSi, 
yuradRebas imsaxurebs daxurul hidrodinamikur pirobebSi ganlagebuli 
toarsuli da aalenuri naleqebi, xolo navTobgazianobis perspeqtivebi 
ganisazRvreba qveda da Suaiuruli naleqebidan navTobisa da gazis rogorc 
zedapiruli gamosavlebis, ise burRvis procesSi da (samTo gamonamuSe-
vrebSi) maTi gamovlinebebisa da modenebis siuxviT. organuli nivTierebebis 
SemcvelobiT gamoirCeva qvedaiuruli Tixa-fiqlebi da qveda baTuri Tixebi, 
romelnic navTobgazwarmoSobisaTvis xelsayrel qanebad aris miCneuli, 
xolo mis zemoT ganlagebuli toarsuli, aalenuri, zedabaiosuri da 
zedabaTuri qviSaqvebi navTobSemcvel qanebad. 

 okribis amowevis msxvil antiklinur struqturebze toarsuli da 
aalenuri naleqebis mixedviT detaluri geofizikuri kvleva-Zieba pirvel 
rigSi unda ganxorcieldes. amasTan (imereTis) azevebisa da gagra-javis 
zonebis iuruli naleqebis zedapiruli Wrilebis dazusteba gadamwyvet 
rols asrulebs perspeqtivebis gansazRvraSi, magram arsebuli masala jer 
kidev Txoulobs damajerebel argumentacias da Sesabamisi kvleva-Ziebis 
Catarebas. amasTan, dasadgenia iuruli naleqebis sruli simZlavreebisa da 
liTofaciesebis ganawilebis kanonzomiereba rogorc dasavleT (kolxeTis) 
daZirvis zonis, ise mimdebare Savi zRvis akvatoriis farglebSi [1_11]. 

savsebiT dasaSvebia, rom qvedaiuruli asakis Tixian naleqebSi war-
moqmnilma naxSirwyalbadianma fluidebma migraciis Sedegad toarsul-
aalenur qviSaqvebSi ganicada lateraluri gadanacvleba da dagroveba 
sxvadasxva tipis budobebis saxiT. amave dros qvedaiuruli qanebi Secvli-
lia katagenezis stadiis mixedviT, romelic Seesabameba navTobis warmo-
Sobis mTavar fazas (siRrme _ 2-3 km-dan 4,5 km-mde, temperatura _ 100-1800, 
xolo vitrinitis arekvlis unari 0,5-1,7 %-mde), amasTan pelituri warmona-
qmnebi xasiaTdeba sapropeluri tipis organuli masalis mdidari Semcvelo-
biT, romelic dagrovda geoqimiurad aRdgeniT garemoSi [6,10,13,14]. 
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kolxeTis (dasavleTi) daZirvis zonis saerTo liTologiur-stratigrafiuli 

sqema (d. vaxania, 1998) 
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qvedabaiosuri vulkanogenuri da zedaiuruli lagunuri feradi 
(okribis) wyeba da oliviniani baza-
ltebi ver akmayofilebs navTobgazwar-
moSobisaTvis xelsayreli qanebis kri-
teriumebs. am mxriv sayuradReboa zeda 
baiosis da qveda baTuris Tixiani 
qanebi, rac gamowveulia imiT, rom 
quTaisis SemogarenSi sxvadasxva daniS-
nulebis WaburRilebSi baTuri nale-
qebidan miRebul iqna gazis Zlieri mo-
dena da navTobiT gajerebuli  wyali,  
xolo zedabaiosuridan maRlaki _ far-
cxanayanebis moedanze miRebul iqna 
gazi [3,6]. zemoT aRniSnulidan gamomdi-
nare, SeiZleba daisvas sakiTxi amave 
asakis Tixian qanebSi navTobgazwarmo-
SobisaTvis xelsayreli qanebis arsebo-
bis Sesaxeb, rac gamowveulia imiT, rom 
SeeZlo ki marto qvedaiurul Tixian 
qanebSi warmoqmnil naxSirwyalbadebs 
daekmayofilebina toarsuli, aalenuri, 
baiosuri, baTuri, zedaiuruli asakis 
koleqtorebi, razedac metyvelebs kol-
xeTis daZirvisa da imereTis azevebis 
zonebis farglebSi burRvis procesSi 
amave naleqebidan dafiqsirebuli mrava-
lricxovani navTbgazgamovlinebebi. 

 Tu gavaanalizebT navTobisa da 
gazis Zebna-ZiebiTi samuSaoebidan miRe-
bul monacemebs, davrwmundebiT, rom 
dasavleT saqarTveloSi arsebobs axa-
li navTobgazdagrovebis aRmoCenis rea-
luri SesaZlebloba. dRevandeli Seswa-
vlis doneze navTobgazSemcveli komp-
leqsebidan, SedarebiT ukeT aris ganxi-
luli oligocenur-pliocenuri mola-
suri formacia, zedacarculi da zeda-
iuruli naleqebi. 

rogorc zemoT aRniSnulidan Ca-
ns, navTobgazSemcveloba dasavleT sa-
qarTvelos danaleqi safaris TiTqmis 

yvela liTologiur-stratigrafiul erTeulTan aris dakavSirebuli, xolo 
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naxSirwyalbadovani fluidebis bunebaze unda migvaniSnos Savi zRvis 
akvatoriis fskeridan meTanSemodinebisa da talaxis vulkanis breqCiebidan 
amoRebulma analizebma, agreTve guriis sanapiro zolSi heliumisa da 
argonis maRalkoncentraciuli ubnebis arsebobam. aSkaraa, rom siRrmidan 
wamosuli emanaciebi ereva qanSi gabneul organul nivTierebas da sawyis 
masalas aZlevs navTobisa da gazis budobebis formirebisaTvis [6,7,10,11,12]. 

 
3. daskvna 

 
dabolos, amierkavkasiis mTaTaSueTis dasavleT (kolxeTis) daZirvi-

sa da centraluri (imereTis) azevebis zonebSi navTobis da gazis dagro-
vebebi SesaZlebelia dakavSirebuli iyos toarsul-aalenuri, zedabaiosur-
baTuri, zedaiuruli da oligocenur-pliocenuri asakis qviSaqvebTan da 
agreTve aalenuri, zedaiuruli da zedacarculi asakis kirqvebTan. 

 

   

dasavleT saqarTvelosTan mimdebare Savi zRvis akvatoriis fargle-
bSi: soxumis, oCamCiris da yulevis Selfur TaRebze navTobisa da gazis 
dagroveba SesaZlebelia dakavSirebul iyos zedabaiosur-baTur qviSaqveb-
Tan, zedaiurul da zedacarcul kirqvebTan, xolo oligocenur-pliocenu-
ri molasuri formacia unda miviCnioT Tanamgzavr saZiebo kompleqsad. 
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 UDC 551.24.559(479.22)                                                                                           N. Jikia, D. Vakhania 

 

GENERAL OVERVIEW OF GAS AND OIL SETURATION OF 

SEDIMENTARY COVER OF THE WEST (KOLHIDA) ZONE OF 

SINING, TRANSCAUCASIA INTERMOUNTAIN REGION 

AGAINST THE BACKGROUND OF OIL AND GAS GENERATION 

PROBLEMS 
  

pprreesseenntteedd  bbyy  NN..  PPooppoorraaddzzee  ffuullll  pprrooffeessssoorr,,  DDooccttoorr,,  GGeeoollooggiiccaall  SScciieenncceess,,  HHeeaadd  ooff  GGeeoollooggiicc  DDeeppaarrttmmeenntt,,  GGTTUU  

  

1. Introduction 
   

 Geology of the West (kolkhida) sinking zone of Transcaucasia Intermountain Region and 

adjacent water area of The Black Sea is given in numerous works [1-17], based on analysis of 

geological-geophysical, hydrogeological-geochemical researches (including drilling data) of 

different expeditions of Georgia and The Black Sea countries, which deserve interest in defining 

geology and degree of oil-and gas saturation of the sedimentary cover. Especially as, oil- and gas 

accumulations are exposed all over The Black Seacoast (Rize, Supsa, Shromisubani, Chaladidi, 

Okumi, Semenovskoe, Serebrianskoe, Golitsina, Lebedo et al.). Numerous surface outflows, oil- 

and gas shows and flows during drilling from multi-aged rocks of the sedimentary cover [1-17] 

should be also taken into account. 

To avoid repeating of basic questions of geology and oil- and gas content, there are adduced 

the basic variants of oil- and gas accumulations below, which are the most promising exploration 

objects for deep drilling ( to 5 km). 

On the land of West Georgia oil accumulations are exposed in the upper Jurassic (Okumi), 

upper cretaceous (Chaladidi), upper Miocene (Supsa) and the lower Pliocene (Shromisubani) 

deposits, and abundant oil- and gas shows during drilling together with geochemical analysis allow 

to determine perspectives of oil-gas content and develop further recommendations [2,3,4,5,12,13]. 

Besides that, from the bottom of the Black Sea, methane intensive release and separations and zones 

of gas hydrates concentration are registered [3, 9, 10, 12, 13, 14, 15]. It is evident from the actual 

data that clayee rocks of the lower Jurassic, lower bathonian, carbonate suite of the upper Jurassic, 

clays of albian-senomanian, Paleocene-the lower Eocene flysch and lower clayee parts of 

Oligocene-Miocene molasse complex are the most favorable rocks for oil- and gas generation, 

while sandstones of toarsian-aalenian, upper bajocian and bathonian, limestone and sandstones of 

the upper Jurassic and the lower cretaceous, limestone of the upper cretaceous and sandstones of 

Oligocene-lower Pliocene are oil- and gas containing ones. It should be mentioned that detailed 

geological-geophysical researches have been carried out by “Anadarko», an American Oil 

Company in the southeast of the black Sea, in the result of which several considerable promising 

structures came into sight.  
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2. The Body 
 

According to geology, in the Black Sea water area, adjacent to the West Georgia, in the top 

of the upper cretaceous there are distinguished elevated (1500-1700 m from the sea bottom) 

Gudauta-Sukhumi and Ochamchire-Kulevi underwater domes, where Oligocene-the lower Eocene 

deposits are of comparatively low thicknesses. Thickness of Paleocene-Eocene deposits increases 

from land the towards Black Sea. In the central and the southeast parts of the top of lower Miocene 

and Eocene deposits, they are deposited at 3-4 and 5-6 km, respectively, and of the upper cretaceous 

– at up to 7-8 km, which indicates to the sea bottom bending during Cenozoic. At that, continental 

slope of the Eat-Black Sea depression is steep, composed of cretaceous-paleogene rocks and formed 

from the beginning of the Paleocene [3, 5, 16]. Depth of the lower cretaceous and the Jurassic rocks 

deposition is being established by separate seismic lines. Length and width of underwater domes in 

the top of the upper cretaceous form 50 and 35 km, respectively, where there are distinguished a 

number of anticline folds. A sub-meridional fault (500 m amplitude) passes from north to south, 

reflecting Sukhumi-Trabzon deep fault. In the south-east part of the Black Sea water area, 

dislocations with a break of continuity are connecting with the structures of the West Georgia land 

directly [2, 3, 4, 5, 16], but fault tectonic schemes of the West Georgia and the Black Sea water area  

should be matched with the top of the upper cretaceous. It should be mentioned that thickness of the 

lower cretaceous deposits increases from land to sea from 1,5 km to 3 km [2, 3, 17]. The maximal 

thickness of the upper cretaceous within the Black Sea water area forms 600-700 m, but it blows out 

at 4 km deep to the south direction. In the central part of the west (Kolkhida) zone, according to 

drilling data, thickness of the upper cretaceous carbonated suite does not exceed 200-300 m, and in 

the north part it increases up to 800 m [2, 3, 4, 5, 16]. It can be supposed that in the later cretaceous, 

there existed a continental slope, separating territory of West Georgia from the East Black Sea 

depression [2, 3, 16]. 

Seismic data of Jurassic deposits is rather poor in the Black Sea water area. Relatively clear 

picture comes into the sigth in the top of upper Jurassic. Reflecting seismic horizons are well 

distinguished by volcanogenic rocks of the lower bajocian and the upper Jurassic [2, 12]. It can be 

supposed that thickness of the upper Jurassic in the water area does not exceed 1-1,5 km, and of all 

Jurassic complex – is up to 3-4 km [3, 4, 5, 16]. According to the geological survey and deep 

drilling data, carbonated-terrigenous rocks of the upper Jurassic are facially replaced by lagoon-

continentals [2, 3, 4, 12, 17], beneath which, in the central part of the West (Kolkhida) zone of 

sinking there are deposited olivinic basalts [2, 3, 12]. Established thicknesses of three suites of the 

upper Jurassic, mentioned above, form 1000-1200, 800 and 500 m, respectively.  

In the southeast part of the Black Sea, there are clearly distinguished surfaces of conditional 

seismic horizons of Oligocene-Pliocene malasse formation.  Here come into sight perspective oil 

anticline folds [2, 17], their length and width are 10 to 30 km and from 3 to 8 km, respectively 

(altitude from 300 up to 500 m.). In the southeast part of the Black Sea there accumulates thick (5 

km) Oligocene-Miocene molasse formation, which gradually decreases sideways the land of the 

West Georgia [2, 4, 5, 17]. Coastal part of the West Georgia experienced the maximum of sinking 

during Oligocene-Miocene, but beginning with the later sarmatian starts rising. Post-Oligocene 

structures experienced strong deformation. Thickness of Pliocene deposits varies from 500 up to 

2000 m. 

Loss of seismic waves in the southeast part of the Black Sea indicates to deep rupture 

availability. Length and width of folds in Paleocene-Eocene deposits are 15-25 km and 5-8 km, 

respectively. Paleocene-Eocene flysch, volcanogenic rocks of the middle Eocene and the upper 
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cretaceous limestones are promising complexes for oil- and gas exploration on the land of the West 

Georgia. Sideways the Black Sea they deepen, which determines first priority of oil- and gas 

deposits exploration in molasse formation of Oligocene lower Pliocene, with which, are connected 

both of oil deposits (Supsa and Shromisubani), and numerous oil- and gas shows on the land of 

West Georgia, during drilling. 

In the northeast part of the Black Sea area, the upper cretaceous carbonated, the upper 

Jurassic terrigenous-carbonated and the upper bajocian-bathonian terrigenous deposits are of 

exploration interest. Forming of the main structures is conditioned with the activity of tectonic 

processes in deep ruptures [2, 3, 5, 12, 13, 14, 17].  

The West Georgia experienced irregular deepening at the early Jurassic-aalenian stage. 

Thick (up to 3000 m) deposits of black clayey shales, siltstones and quartz-arkozic sandstones with 

conglomerate and limestone interlayers accumulated in reducing medium. At that, all suites of the 

lower Jurassic are connected with each other by gradual transition. The early Jurassic transgression 

was gradually taking power up to aalenian, when it changed into regression, provoked by Donetsk 

(the later aalenian) phase of folding. During the early bajocian, the West Georgia territory 

experienced a steady deepening, where there accumulated thick (up to 2500 m) deposits of 

limestone-alkaline composition at the expense of products of lavas underground outflows, and in 

bajocian – normal-sea terrigenous deposits ( up to 1000 m). According to I. Gamkrelidze [5] their 

formation is related with functioning of subduction zone along the north edge of relict Paleotetice. 

Regression initiated in the later bajocian was lasting in bathonian as well, when the middle Jurassic 

basin was broken up into small freshwater ponds, where there accumulated sandstone-clayey coal-

bearing deposits from 200   to 600 m, which was caused by strong Chegemi (the later bathonian) 

phase of folding. To it also should be connected partition of the Georgian territory in separate 

tectonic blocks (zones, bending and risings) and forming of thick local folds. Besides that, it 

determined division of Jurassic complex into two structural stages [2, 4, 5, 12]. 

Transgression, initiated in the earlier Callovian was increasing up to the Tithonian age, when 

it changed into short-term regression, provoked by Andian (the later Tothonian) phase of folding. In 

the north the sub-platform formation of shallow sandstone-clayey and carbonate deposits of 

thickness from 600 up to 1500 m are developed. According to G. Nadareishvili [12], an intra-arch 

rift was formed in the central part of the West Georgia at the beginning of the later Jurassic, where 

at the beginning of Callovian and the earlier Oxfordian the olivinic basalt outflows were taking 

place, whereas the Kimmeridgian-Tithonian are presented by variagated saliferous clays, sandstones 

and conglomerates, with breccias, gypsum and halite interlayers. At that, carbonated-terrigenous 

deposits of the upper Jurassic are in unconformity over different rocks of the middle Jurassic. 

Thickness of the upper Jurassic saliferous suite, in different areas varies from 100 up to 1000 m [2, 

4, 12]. In consequence with the Andian phase of folding, previous structural elements went through 

wash out and additional folding [2, 4, 5, 12]. 

Owing to the earlier cretaceous transgression within the West Georgia, a carbonated 

complex began to form – dolomites and dolomitized limestones of the Berriasian-Barremian stages, 

thinly laminated marlstoned limestones of the Aptian stage and clayey marlstones with 

volcanogenic rocks interlayer of the Albian stage. At that, thickness of the lower cretaceous in the 

north part is 1300m, in the east – up to 400-500 m, and in the south there increase thicknesses of the 

albian-senomanian formations. Primary pinching-out is conditioned by increasing of the earlier 

cretaceous regression, which was developing to Albian, then it changed into regression,  provoked 

by Austrian (the later Albian) phase of folding [2, 4, 5, 12].  
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Carbonate and volcanogenic rocks (up to 800 m) formed in the later cretaceous within the 

West (Kolkhida) zone. At that, transgression began at that earlier senomanian, and it changed into 

regression at the end of the Danian age, which was connected with Laramian phase of folding [2, 4, 

5, 12]. 

During Paleocene-Eocene, carbonate deposits accumulated (limestone, marlstone, clayey 

marlstone and sandstones), which thickness does not exceed the first hundreds of meters. Summary 

deepening over a period of cretaceous and Paleocene-Eocene does not exceed 2500-3000 m. 

Unconformity between Thanetian and Danian stages, the upper and the middle eocene, oligocene 

and the upper eocene are conditioned by Laramian, Trialetian and Pyrenean phases of folding, 

respectively [2, 4, 5, 12]. 

Oligocene-Pliocene molasse formation accumulated in the sea, freshwater and continental 

conditions, at the expense of older rocks products wash out. In the coastal part of the West Georgia, 

summary thickness of the given formation reaches 4000 m, and in the rest of the territory, it remains 

only in separate depressions. A tectonic rate inversion is connected with the beginning of 

Oligocene, but thiere began to form folded structures, neotectonic movements from the later 

Sarmatian, which conditioned the final forming of the West Georgia modern structure. At that 

thickness of clayey deposits of the Oligocene-the lower Miocene varies from 200 up to 1000 m, 

above which there follow clays with middle Miocene marlstone and sandstone interlayers. At that, a 

transgressive deposit of Chokrakian stage is connected with Shtirian phase, and with the beginning 

of transgression, there accumulated clays, siltstones and sandstones with conglomerates, marlstone 

and limestone interlayer of Chokrakian, Karaganian, Konkian and Sarmatian stages. Transgression 

changes into regression in the later Sarmatian, which conditioned the final division of the Central 

(Imereti) zone of rising into the West (Kolkhida) and the East (Kartli) bays of the Black and the 

Caspian seas, respectively [2, 3, 4, 5, 14, 17].  

In the complete sections, above Miocene there follow Meothian and Pontian, Kimmerian 

and Kualnikian stages, that are in unconformity with different older deposits. At that, summary 

thickness of Pliocene deposits increases to western direction (to the Black sea) and exceeds 3000 m 

according to drilling data [2, 3, 4, 12, 14, 17]. Unconformity between Sarmatian and Meothian, 

Kimerian and Ponthian stages, the upper Pliocene and the Post Pliocene, is connected with Attian, 

Rodanian Valakhian phases of folding, respectively. Consequently deep faults were reviving and 

ancient folds were going through additional folding. 

According to I. Gamkrelidze [5], a period of total compression of the Greater Caucasus at 

orogenic stage may be attributed to subduction zones activities, provoked by subduction of more 

missing southern plates under relatively uplifted ones of the Southern slope of the Greater 

Caucasus.  

Areas of intensive methane separation, zones of high concentration of gas hydrates, 

diapyrizm, and mud volcanism in the water area, and concentration of helium and argon in the 

coastal part of Adjara and Guria indicate to the availability of deep faults [1, 2, 3, 5, 6, 8, 9, 10, 15]. 

Available hydrogeological and geochemical analysis show that rocks of the West Georgia 

sedimentary cover and the East-Black sea depression, at separate ages of geological development, 

were situated at different depth, which determines the ways of hydrocarbon fluids migration.  

According to regularities of distribution  of lithofacies and thicknesses and saturation with 

hydrocarbons, at different stages of geological development, fluids were migrating to different 

directions – from the Black sea to the land of the West Georgia and vice versa. 
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3. Resume 

 

  In West (Kolkhida) Depression zone of Transcaucasia Intermountain Region, oil and gas 

accumulations can be connected with toarsian-aalenian, upper bajocian-bathonian, upper Jurassic 

and Pliocene age sandstones, the upper Jurassic and the upper cretaceous carbonate rocks, and in 

the south zone – with baremian-aptian terrigenous-carbonate rocks.  
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navTobis da gazis genezisis ZiriTadi Teoriebis fonze 

amierkavkasiis mTaTaSueTis dasavleTi (kolxeTis) daZirvis 

zonis danaleqi safaris navTobgazSemcvelobis zogadi ganxilva.  

nn..  jjiiqqiiaa,,  dd..  vvaaxxaanniiaa  

navTobgazianobis perspeqtivebis Sesafaseblad miRebulia struqturul-teqtonikuri, 

paleoteqtonikuri, paleogegrafiuli, liTologiuri, geoqimiuri da hidrogeologiuri kri-

teriumebi, romelTac avsebs danaleq safarSi navTobis da gazis Semcvelobis ganawilebis 

kanonzomiereba. am TvalsazrisiT amierkavkasiis mTaTaSueTis centraluri (imereTis) azevebisa 

da dasavleTi (kolxeTis) daZirvis zonebis mezozour-kainozouri danaleqi safaris WrilebSi 

qvemodan zemoT SeiZleba gamoiyos qvedaiuruli, Suaiuruli, zedaiuruli, qvedacarculi, 

zedacarculi, paleocenur-eocenuri, oligocenur-qvedamocenuri, Sua da zedamiocenuri da 

pliocenuri kompleqsebi, romlebic Seicaven rogorc navTobgazwarmoqmnisaTvis xelsayrel, 

ise koleqtoruli da hermetuli Tvisebebis mqone qanebs. maT erTmaneTisagan mkveTrad 

gansxvavebuli liTologiuri Sedgeniloba da navTobgazSemcveloba axasiaTebT, ris Sesaba-

misad ganisazRvreba navTobgazianobis perspeqtiuloba. amasTan, saZiebo obieqtebis SerCevas 

mniSvnelovanwilad ganapirobebs, arsebuli budobebTan erTad, navTobis da gazis zedapiruli 

gamosasvlelebis da burRvis procesSi dafiqsirebuli mravalmxrivi gamovlinebebi Tu 

modenebi. navTobis da gazis budobebis aRmosaCenad dRes prioriteti eniWeba detalur geofi-

zikur kvlevebs, romelTa interpretaciam, faqtiur monacemebTan erTad, unda gansazRvros 

pirveli rigis saZiebo obieqtebze WaburRilis adgilmdebareoba.    

sakvanZo sityvebi: navTobi, gazi, budobi, damWeri, qani, antiklini, sinklini, akvatoria, xme-

leTi, struqtura, amoweva, WaburRili, geofizika. 
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GENERAL OVERVIEW OF GAS AND OIL SETURATION OF SEDIMENTARY COVER 

OF THE WEST (KOLHIDA) ZONE OF SINING, TRANSCAUCASIA INTERMOUNTAIN 

REGION AGAINST THE BACKGROUND OF OIL AND GAS GENERATION PROB-

LEMS. N.Jikia, D. Vakhania.  

In oil and gas content estimation the structural-tectonic, paleotectonic, paleogeographic, lithological, 

geochemical and hydrogeological criteria are accepted which are filled in by oil and gas distribution 

regularities in sedimentary cover. With this point of view in Mesozoic-Cenozoic sedimentary cover of the 

Central (Imereli) zone of uplift and the West (Kolkhida) zone of sinking from bottom to top there can be 

distinguished: lower Jurassic, middle Jurassic, upper Jurassic, Paleocene-Eocene, Oligocene-lower Mioce-

ne, middle and upper Miocene and Pliocene complexes, which contain both favorable for oil and gas genera-

tion rocks and collector-capable (traps) and leak proof (cover) rocks, they are definitely distinguished from 

each other by lithological composition and oil-gas content, which determines the oil and gas-bearing 

prospects. At selecting the exploration objects oil and gas seepages and their shows or flows are of primary 

importance during drilling. Today in oil and gas new discovery detailed geophysical researches prevail after 

which interpretation should be established for the first-rate structures and allocation of exploratory wells. 

In the given article against the background of oil and gas generation theory here is presented analy-

sis of oil and gas content prospects of sedimentary cover of the West (Kolkhida) zone of sinking of Transcau-

casia intermountain, indicating probable time of oil and gas generation. 

Key words: oil, gas, deposit, trap, rock, anticline, syncline,waterarea,land, structure, uplift, well, geophysics. 

 

ОБЩИЙ ОБЗОР НЕФТЕГАЗОНАСЫЩЕННОСТИ ОСАДОЧНОГО ЧЕХЛА ЗАПАД-

НОЙ (КОЛХИДСКОЙ) ЗОНЫ ПОГРУЖЕНИЯ ЗАКАВКАЗСКОЙ МЕЖГОРНОЙ ОБ-

ЛАСТИ НА ФОНЕ ОСНОВНЫХ ВОПРОСОВ ГЕНЕЗИСА НЕФТИ И ГАЗА. Джикия Н., 

Вахания Д. //Нефть и газ Грузии. Тбилиси, №22, 2008, с. (Груз.). 

Для оценки перспектив нефтегазоносности приняты структурно-тектонические, палеотектони-

ческие, палеогеографические, литологические, геохимические и гидрогеологические критерии, кото-

рых восполняют закономерности размещения в осадочном чехле нефти и газа. С этой точки зрения в 

мезозойско-кайнозойском осадочном чехле Центральной (Имеретинской) зоны воздымания и Запад-

ной (Колхидской) зоны погружения снизу вверх можно выделить: нижнеюрский, среднеюрский,  верх-

неюрский, палеоцен-эоценовый, олигоцен-нижнемиоценовый, средне- и верхнемиоценовый и плиоце-

новый комплексы, которые содержат как благоприятные породы для образования нефти и газа, так и 

коллектороспособные (ловушки) и герметичные (покрышки) породы. Они резко отличаются друг от 

друга по литологическому составу и нефтегазонасыщенности, что определяет перспективы нефтега-

зоносности. При выборе поисковых объектов значительную роль играют наличие поверхностных  вы-

ходов нефти и газа и их проявление или притоки в процесе бурения. Сегодня для обнаружения новых 

залежей нефти и газа приоритет имеют детальные геофизические исследования, после интерпре-

тации которых должны определиться первоочередные структуры и местоположения поисковых сква-

жин. 

В данной статье на фоне существующих теорий генезиса нефти и газа даётся общий анализ 

перспектив нефтегазоносности осадочного чехла Западной (Колхидской) зоны погружения Закавказ-

ской межгорной области с указанием предполагаемого времени формирования возможных скоплений 

нефти и газа. 

Ключевые слова: нефть; газ; залежь; ловушка; порода; антиклин; синклин; акватория; суша; структу-

ра; воздымание; скважина; геофизика. 
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profesori  

 
 

ii..  ffaarraaddaaSSvviillii,,  

`stu~-s mineralogiis, 

petrologiis da 

geoqimiis mimarTu-

lebis asocirebuli 

profesori  

 
 

TT..  bbuuttuullaaSSvviillii,,  

 

dargis mowveuli 

specialisti 

uak 550.36                                   g. odikaZe,  i. faradaSvili, T. butulaSvili 

 

rkina da samyaro 

 

wwaarrddggeenniilliiaa  ggeeoollooggiiiiss  mmeeccnniieerreebbaaTTaa  ddooqqttoorrii,,  pprrooffeessoorr  aa..  ooqqrroossccvvaarriiZZiiss  mmiieerr   

 

1. Sesavali 
 

bunebaSi ar arsebobs qimiuri 

elementi, romelsac ar gaaCnia Sesafe-

risi Teoriuli da praqtikuli Rirebu-

leba. magram arsebobs elementebi, rome-

lTa roli civilizaciis ganviTarebaSi, 

kerZod, mecnierul_teqnikur progresSi, 

ganuzomelia. aseTia d. mendeleevis 

cxrilis rigiT 26-e qimiuri elementi 

rkina, romlis erT girvanqaSi, strabo-

nis monacemebiT, uZvelesi afrikuli 

tomebi, aT girvanqa oqros ixdidnen. im-

droindeli rkina, cxadia, meteorituli 

warmoSobisa iyo. gadauWarbeblad SeiZ-

leba iTqvas, rom rkina dResac oqroze 

Zvirfasia ara fulad gamoxatulebaSi aramed Tavisi giganturi 

daniSnulebiT. 

 

2. ZiriTadi nawili 
 

fizikur_qimiuri TvisebebiT rkinas ar Camouvardeba da 

aWarbebs kidec iseTi iSviaTi da Zvirfasi elementebi, rogoric 

aris volframi, reniumi, hafniumi da sxva, magram maTi gavrceleba 

dedamiwis qerqSi da saerTod samyaroSi imdenad mcirea, rom 

Sedarebaze saubari azrs kargavs. rkinis saSualo qimiuri 

Semcveloba dedamiwis qerqSi anu klarki Seadgens 65%, xolo 

volframisa - 1,3.10-4%, e.i. 1,3 g/tonaze. Ees ki daaxloebiT 30 

aTasjer aWarbebs volframis klarks. 

sainteresoa, rom rkina Tavisi gavrcelebiT uklebliv yvela 

liTons Warbobs da ara mxolod Cven planetaze, aramed mTel 

samyaroSi. qvemoT moyvanili cxrilebi naTel warmodgenas iZleva 

am sakiTxze. 
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cxrili 1 

rkinis Semcveloba sxvadasxva tipis meteoritebSi (%) 

 

komponentebi 

enstatituri 

qondritebi 

 

Cveulebrivi 

𝐻-qondri-

tebi 

Cveulebrivi 

𝑖_qondritebi 

naxSirbadiani qondritebi 

tipi III tipi II tipi I 

𝐹𝑒 

𝐹𝑒𝑆 

𝐹𝑒𝑂 

 

rkinis ja-

muri Semcv. 

23,70 

8,50 

0,23 

 

27,50 

15,15 

6,11 

10,21 

 

23,50 

6,27 

5,89 

15,41 

 

20,27 

4,02 

5,12 

24,34 

 

27,00 

0,00 

2,61 

27,34 

 

23,00 

0,00 

5,65 

22,86 

 

24,00 

 

cxrili 2 

 

elementi g.vaSingtonis 

mixedviT 

p.Nniglis 

mixedviT 

a.fersmanis 

mixedviT 

f.smitis 

mixedviT 

b.meisonis 

mixedviT 

r.murtis 

da g.nulis 

mixedviT 

f.klarkis 

mixedviT 

rkina 

Jangbadi 

siliciumi 

alumini 

magniumi 

kalciumi 

natriumi 

kaliumi 

   39,76 

27,71 

14,53 

1,79 

8,69 

2,52 

0,39 

0,11 

36,90 

29,30 

14,90 

3,01 

6,73 

2,99 

0,90 

0,24 

37,04 

28,56 

14,47 

1,22 

11,03 

1,38 

0,52 

   0,15 

34,82 

29,56 

14,67 

1,24 

11,28 

1,40 

0,56 

0,14 

34.63 

29.53 

15.20 

1.09 

12.70 

1.13 

0.57 

0.07 

29.29 

30.73 

14.73 

1.29 

15.70 

1.54 

0.30 

_ 

69.31 

11.45 

6.96 

1.80 

2.12 

1.12 

0.58 

0.09 

Fe+O+Si 79.65 76.10 89.07 79.05 79.66  69.75 

sainteresoa, rom mTel dedamiwaSi rkinis Semdeg - mniSvnelovan adgils Jangbadi 

da siliciumi ikavebs, dedamiwis qerqSi mesame adgils alumini.  

me-2 cxrilSi naCvenebia mxolod rkina da wamyvani ki- petrogenuli qimiuri 

elementebi, romelTa wilad modis dedamiwis saerTo masis daaxloebiT 98%. 

 

cxrili 3* 

rkinis, Jangbadis da siliciumis Sedgeniloba dedamiwis qerqSi da mis kontinentur 

nawilSi (mJave qanebSi) a. vinogradovis mixedviT (1962) 
 

komponentebi Ddedamiwis qerqi 
Kkontinenturi qerqi 

(mJave qanebi) 

rkina 

Jangbadi 

siliciumi 

alumini 

4,65 

47,00 

29,00 

8,05 

2,70 

48,70 

32,70 

7,70 
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rogorc vxedavT, dedamiwis qerqSi, gansakuTrebiT mis kontinentur nawilSi, 

rkinis Semcveloba dedamiwasa da samyaros sxva nawilebTan SedarebiT (39_69%) 10_15-

jer mcirea, rasac mkvlevarTa erTi nawili gravitaciuli mizidulobiT xsnis. Tumca 

arsebobs sawinaaRmdego da sakmaod damajerebeli argumentic, romelic seriozulad 

asustebs gravitaciul mosazrebas. Ffiqroben, rkina dedamiwis Rrma geosferoebSi da 

gansakuTrebiT dedamiwis Siga birTvSi aRmoCnda imitom, rom misi atomis wona maRalia 

da 56 udris. Mmagram arsebobs qimiuri elementebi, romelTa atomuri masa 4_5-jer 

aRemateba rkinis masas, magaliTad Hg, Pb, Au, Th, U da sxvebi. maTi masebi mTlianad Tav-

moyrilia dedamiwis qerqis mxolod zeda nawilSi, kaliumiT mdidari kontinenturi 

qerqis pirobebSi. am SemTxvevaSi elementebis fizikur-qimiuri Tvisebebidan wamyvan ro-

ls asrulebs ara gravitaciuli mizidulobis kanoni, aramed Tavisufali Jangbadis 

maRali eleqtrouaryofiToba, romelic aRniSnul elementebTan qmnis iseT qimiur 

SenaerTebs, rogorebic aris Jangeulebi  UO2 silikatebi ThSiO4 da sxva. 

zemoT moyvanili faqtiuri masala eWvs ar iwvevs, rom rkinas rogorc dedamiwa-

Si, aseve mTel samyaroSi ganuxrelad wamyvani adgili ukavia da amitomac mizanSewonil-

ad migvaCna vTqvaT, rom rkina samyaros  safuZvelTa safuZvelia. Aamas amarTlebs ara 

mxolod rkinis saxelwodeba aramed misi jer kidev gauTviTcnobierebeli SesaniSnavi 

fizikur_qimiuri Tvisebebi.  

Bbunebrivia ibadeba kiTxva: mainc ram ganapiroba rkinis aseTi didi gavrceleba 

bunebaSi, samyaroSi? samarTlianoba moiTxovs pirdapir iTqvas, rom am kiTxvaze 

mecnierul literaturaSi jer pasuxi gacemuli ar aris, imitom, rom is Zalze rTuli 

da Znelad gadasawyveti sakiTxia. magram vinaidan rkina Tavisi udidesi mniSvnelobis 

gamo ar SeiZleba mivakuTvnoT  mTel rig elementTa rigs, am sakiTxze pasuxis gacema, 

Tundac pirveli miaxloebiT SeuZlebelia. es ar aris cnobismoyvareobidan gamomdinare 

sakiTxi: mas sasicocxlo mniSvneloba eniWeba. amitomac werilis avtorebma mizanSewoni-

ld miiCnies SeZlebisdagvarad Rrmad, codnis Tanamedrove doneze, Cawvdnen rkinis da 

misi ojaxis wevrebis geoqimias, maTi atomebis eleqtronuli agebulebis doneze 

mexsierebaSi surT aRadginon rkinis, nikelis da sxva elementebis umTavresi geoqimiuri 

parametrebi da maTi roli migraciaSi, rkinis qimiuri SenaerTebis (mineralebis) 

CamoyalibebaSi, cxadia, Termodinamikuri pirobebis gaTvaliswinebiT. 

rkinis Tvisebebi. atomuri wona 55,84. luwi rigobrivi nomriT (z = 26). 

dawyvilebuli jgufi da ori wamyvani luwi izotopebiT 𝐹𝑒54 5,82% da 𝐹𝑒-5691,66%. 

orvalentiani rkinis ionis radiusia 0,83Å, xolo 𝐹𝑒3+ − 0,67Å. bunebaSi cnobilia 

mxolod valentovnebis ori xarisxiT 2 da 3, Sesabamisi energetikuli potencialebiT 

2,12эv da 5,15 эv. rkinis klarkebze sxvadasxva sferoSi da samyaroSi zemoT ukve iTqva 

da aRar gavimeorebT.  

rkina da misi ojaxis wevrebi qromoforebia, magram am mxriv yvelaze Zlierebia 

rkina, qromi, manganumi, vanadiumi. Yyvela maTgani polivalenturia, raSic mniSvnelovan 

rols asrulebs ara mxolod rogorc qromoforebi, aramed monawileoben mineralTa 

CamoyalibebaSi sxvadasxva Termodinamikuri pirobebi. 

𝐹𝑒2+ kaTionia, da Zalian susti qromoforia, iZleva Ria momwvano_moyviTalo 

fers, 𝐹𝑒3+ ± ruxi momwvano an moyviTalo ruxi_ Zlieri qromoforia. [𝐹𝑒𝑂4] 
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kompleqsuri anioni Ria yviTeli feriT. 𝐹𝑒2+ + 𝐹𝑒3+ ± is erToblioba iZleva lurji 

an Savi_lurji ferebis iers. 𝐹𝑒3+ an [𝐹𝑒𝑂4] zrdasTan erTad SenaerTi gadadis Sav 
ferSi da minerali gaumWiri xdeba. Fe3+ mcire Semcvelobis SemTxvevaSi lurji an 

moyviTalo ferebi gadadis jer mwvane, xolo Semdeg momwvano-lurj ferSi. 

Aamgvarad, daJangvis rigi 𝐹𝑒2+ + 𝐹𝑒3+ jamurad iZleva, Cveulebriv, aseT ferebs: 

Ria momwvano_yviTeli, mwvane, momwvano, lurji, momwvano-cisferi, lurji, ruxi_Savi, 

ruxi_wiTeli, ruxi_moyviTalo, (am ukanasknelSi wamyvania 𝐹𝑒3+ hidroionebi). 

rkinis kompleqsuri anioni SenaerTebSi izomorfulad anacvlebs [𝐴𝑙𝑂4]5− ara 

mxolod silikatebsa da fosfatebSi, aramed sulfatebSic, riTac aixsneba mravali 

sulfatis Ria, zogjer ruxi Seferiloba. 

Zalze saintereso da mniSvnelovania rkinis da misi ojaxis wevrebis roli 

mineralebis optikuri maCveneblebis TvalsazrisiT. rkinis Semcveli mineralebis 

optikuri maCveneblebi (parametrebi) izrdeba orvalentiansa da samvalentianisken, 

kerZod, faialitidan 𝐹𝑒2 … 𝑆𝑖𝑂4 magnetitisaken 𝐹𝑒3𝑂4(𝐹𝑒𝑂 · 𝐹𝑒2𝑂3) da maqsimums aRwevs 

hematitSi 𝐹𝑒2𝑂3. samwuxarod amiT mTavrdeba rkinis mineralebis, da ara mxolod 

rkinis optikuri parametrebis, ganxilva da is Tu ratom, ra iwvevs amas, rogorc wesi, 

gaurkveveli rCeba. es arcTu ise rTul sakiTxad iTvleba da aixsneba 2da 3-valentiani 

rkinis eleqtronuli agebulebis TaviseburebiT: orvalentian rkinas 𝑀 garsze 14 

eleqtroni aqvs 18-is nacvlad, xolo samvalentians – 13, rac optikur maCveneblebze 

seriozul gavlenas axdens. 

warmoudgenelia rkina misTvis damaxasiaTebeli magnituri movlenebis gareSe, 

romelSic wamyvan rols orvalentiani rkina asrulebs, romlis 𝑀 garsze ganlagebu-

lia 14 eleqtroni nacvlad 18_isa. 

Mmagnituri veli damaxasiaTebelia yvela planetisaTvis, gansakuTrebiT dedamiwis 

jgufis planetebisaTvis, imitom, rom maT dedamiwis msgavsad, TavianTi Siga birTvi   

warmodgenili aqvs rkiniT (𝐹𝑒2+) da nikeliT. Eesec erTxel kidev imaze miuTiTebs, 

rom rkina samyaros safuZvelia.  

YzemoT aRniSnuli mdidari faqtiuri masala  gviCvenebs, rom dedamiwaSi, ise, 

rogorc mzis sistemis planetebSi da samyaros sxva sxeulebSi rkinas marTlac wamyvani 

adgili ukavia, rac SesaZleblobas iZleva davaskvnaT: samyaro SeiZleba iyos rkinisa 

miuxedavaT imisa, rom samyaros agebulebaSi monawileobs d. mendeleevis cxrilis 

uklebliv yvela 92 qimiuri elementi. am mxriv isini rkinas ver gauswordebian.  

Bbunebrivia ibadeba saintereso da uaRresad rTuli kiTxva, romelzec dRemde 

mecnierul literaturaSi pasuxi ar aris gacemuli: mainc ratom rkinam da ara sxva 

qimiurma elementma daimsaxura esoden didi gavrceleba bunebaSi, xom unda arsebobdes, 

Tundac pirveli miaxloebiT pasuxi, raSi SeiZleba man gamoxatuleba hpovos? Ddasmul 

kiTxvaze pasuxis gacema Tu dRes saerTod SesaZlebelia, isev da isev rkinis atomis 

eleqtronul agebulebaSi, mis TaviseburebebSi unda veZioT, cxadia, Termodinamikuri 

pirobebis gaTvaliswinebiT. magram, radganac rkinis maRali Semcveloba dadgenilia 

samyaroSi arsebul erTmaneTisgan sruliad gansxvavebul Termodinamikur pirobebSi, isev 

rkinis atomebis kvanturi agebulebis TaviseburebebiT unda vixelmZRvaneloT. Mmagram, 

vidre amas gavakeTebT, saWirod migvaCnia gavixsenoT cnobili mkvlevaris nerstis 
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sityvebi rkinis misamarTiT: “samyaroSi qimiuri elementebis daSlis xangrZlivoba 

SeCerda”. magram, esec xom raRac mizezebTan unda yofiliyo dakavSirebuli, raSi 

gamoixateba es mizezebi? rogorc ityvian, yovel kiTxvaze gacemuli pasuxi uamrav axal 

kiTxvebs badebs. 

miuxedavad sakiTxis sirTulisa, werilis avtorebi Seecadnen CamoeyalibebinaT 

TavianTi Sexeduleba am marTlac mZimed gadasaWrel sakiTxze. amisaTvis ki mizanSewoni-

lad miviCnieT TvalsaCinoebisaTvis rkinis da misi uaxloesi e. w. geoqimiuri analogeb-

is - V, Cr, Mn, Co da Ni atomebis eleqtronuli agebulebis sqemebi warmovadginoT; es 

- saSualebas mogvcems ufro Rrmad gaviazroT rkinis didi gavrcelebis SesaZlo mize-

zebi dedamiwasa da samyaroSi.  

zemoT CamoTvlili rkinis jgufis e.w. asimetriuli agebulebis, qimiuri elemen-

tebis elementebis sqema ase gamoiyureba, v. paulis mixedviT 𝑁 = 2𝑛2 

               

               V  Z=23             Cr Z=24                              Mn 

        K    L   M   N         K     L   M   N                         K    L   M   N 

 

 

 

 

 

      

       

        2  8  8  3          2  8  11  3              2  8  13  2 

          

𝑀 garsze aris wyvili eleqtroni 

 

FFe                                     Co Z=27                        Ni  Z=28 

K K   L   M   N                  K   L   M   N                     K   L    M   N 

 

 

 

 

 

  

  2  8  14 2          2 8  15  2          2  8  16  2               

 

rogorc vxedavT, gansxvavebiT vanadiumisagan, qromisagan, manganumis da kobal-

tisagan, romlebsac TavianT M garsebze aqvT mxolod kenti eleqtroni, rac TavisTavad 

uaryofiT gavlenas axdens qimiuri elementis gavrcelebaze (gavixsenoT odo_garkinqsis 

kanoni), mniSvnelovnad gamoiyureba rkinis da nikelis M garsebze arsebuli luwi rao-

denobis eleqtronebi (Sesabamisad 14 da 16), riTac, Cveni azriT, aixsneba am or qimiur 

elements Soris permanentuli kavSiri bunebaSi, aranakleb mniSvnelovania nikelis maRa-

+ + + 

+ 
+ + 
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li procentuli Semcveloba meteoritebSi (15%_mde). saqme imaSia, rom nikelis maRali 

Semcveloba aRiniSneba orvalentian rkinasTan erTobliobaSi rkiniT mdidar silika-

tebSi, magaliTad, olivinSi (𝑀𝑔, 𝐹𝑒)2𝑆𝑖𝑂4, romelSic nikeli xSirad 0,5%_sac – aRwe-

vs. rkinasTan nikelis aseT mWidro urTierTobas ganapirobebs ara mxolod M garsze 

eleqtronebis luwi raodenoba, aramed nikelis izovalenturoba rkinasTan da rac ara 

nakleb mniSvnelovania, nikelis maRali energetikuli potenciali, Sesabamisad 2,12 эv da 

2,18 эv. 

rogorc vxedavT, verc qromi, verc manganumi da verc kobalti, romlebsac 𝑀 

garsze gaaCniaT mxolod kenti rigobrivi eleqtronebi rkinas ver gauweven iseT 

geoqimiur Tanadgomas, rogorsac uwevs nikeli Tavisi 16-eleqtroniani 𝑀 garsiT. ami-

tomac es mniSvnelovani faqtia da migvaCnia, rom amis gamo, ra Tqma unda, sxva faqto-

rebTan erTad, rkinis ojaxis sxva qimiuri elementebi Seudareblad mcire gavrcelebiT 

sargeblobs ara mxolod dedamiwaSi da mis sxvadasxva geosferoSi, aramed samyaroSi. 

sxvaTa Soris, amasTan dakavSirebiT, sainteresod migvaCnia gavixsenoT rkinis da 

manganumis geoqimiuri da metalogenuri urTierToba dedamiwis qerqSi. rkinis klarki 50_jer 

aRemateba manganumis klarks, magram manganumi arcTu ise iSviaTad warmoSobs sakmaod msxvil 

rogorc endogenur, ise egzogenur sabadoebs_liberia, WiaTura da sxvebi, romelTa maragi 

miliard tonas aRemateba. cxadia ibadeba kiTxva: es rogor? isini xom rkinis ojaxis 

ganuyreli elementebia, geoqimiurad msgavsi da, maSasadame, ganuyrelad erTad myofi. rogorc 

irkveva es mTlad ase ar yofila. Mmanganumi rkinisagan Tavisi geoqimiuri parametrebiT 

sakmaod gansxvavdeba da, pirvel rigSi, Tavisi rigobrivi nomris kentianobiT d. mendeleevis 

cxrilSi, atomuri wonis kentianobiT, aqvs erTaderTi izotopi 𝑀𝑛55 da rogorc vxedavT, 

isic kenti ricxviT, 𝑀-ze 13 eleqtroni aqvs da yvelaferi es manganums aniWebs garkveul 

individualur geoqimiur da metalogenur Taviseburebebs da saSualebas aZlevs Camoayalibos 

sakuTari sabadoebi da, rogorc zemoT iTqva, sakmaod msxvili sabadoebi. 

rogor ucnauradac ar unda mogveCvenos, rkinis ojaxis qimiuri elementebi 

mogvagonebs mravalricxovan did ojaxs, sadac ojaxis TiToeuli wevri gamoirCeva Tavi-

si individualobiT sxva wevrebisagan rac, rogorc wesi, mkafiod aisaxeba maT momaval 

cxovrebaze. aseTia samyaros Seuvali kanoni da mas emorCileba yvelaferi, organuli da 

araorganuli samyaroSi.  

Cveni azriT, es sakmaod mniSvnelovani geoqimiuri faqtia da misi argaTvaliswineba 

rkinis gavrcelebaze msjelobisas dauSvebelia. werilis avtorebs kargad aqvT 

gacnobierebuli, rom am sakiTxze SeiZleba sxvagvari mosazrebac arsebobdes, magram is rac 

aq, ramdenadac viciT pirvelad mecnierul literaturaSi, Camoyalibda mxolod faqtebzea 

damyarebuli da paulis principzea agebuli. rogorc iTqva, es Zalze rTuli da Znelad 

gadasawyveti sakiTxi, romelic unda ganixilebodes ara mxolod geoqimiis principebiT, 

aramed birTvuli fizikis, Termodinamikis da, cxadia, Teoriuli qimiis safuZvlebis 

gaTvaliswinebiT Tumca samarTlianoba moiTxovs iTqvas, rom es ukanaskneli, rogorc 

cnobilia, Tavis safuZvlad atomebis gare garsze arsebul savalento eleqtronebs iyenebs. 

warmodgenil naSromSi avtorebi Seecadnen sakiTxi ganexilaT ara mxolod 

savalento eleqtronebis gaTvaliswinebiT, aramed SedarebiT ufro Siga garsebis, 

magaliTad, 𝑀 eleqtronebis raodenobiT. 
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avtorebi madlierebis grZnobiT miiReben nebismier konstruqciul SeniSvnas an 

Sesworebas, Tumca sasurveli iqneba saTanado alternatiuli variantebi mogvawodon, 

risTvisac winaswar madlobas vuxdiT. 

 

3. daskvna 
 

1. dedamiwis qimiur SedgenilobaSi da mTlianad samyaroSi rkina wamyvan rols 

asrulebs. SeiZleba iTqvas, rom samyaro rkinisaa rogorc pirdapiri, ise gadataniTi 

mniSvnelobiT. 

2. rkinis yvelaze maRali gavrceleba bunebaSi SesaZlebelia aixsnas misi atomebis 

eleqtronuli agebulebis TaviseburebiT, romelsac bunebaSi (liTonebs Soris) 

analogi ar moeZebneba. 

3. rkinis ojaxis arcerT elements ar gaaCnia, maTi atomebis eleqtronuli agebulebe-

bidan gamomdinare, absoluturi msgavseba da amitomac, iSviaTi gamonaklisis garda, 

maT SeuZliaT damoukideblad arseboba. Aamis kargi magaliTia manganumi da misi 

sabadoebi dedamiwis qerqSi. 

4. samyaros metalogenia ZiriTadad ganisazRvreba rkina_nikeliT, razedac damaje-

reblad metyvelebs aRniSnuli elementebis meteoritebi. Tumca gamoricxuli arc 

sxva madanformaciebis arsebobaa. Qqvis meteoritebSi xSirad dgindeba rogorc sul-

fiduri da Jangeuli mineralebi, ise sxva klasebis warmomadgenlebic. 

5. dedamiwis qerqi, gansakuTrebiT ki misi kaliumiani granitebiT mdidari kontinen-

turi nawili, sruliad gansxvavebul geologiur pirobebSi Caisaxa da ganviTarda 

daaxloebiT 4_3,5 mlrd wlis win, amitomac misi qimiuri buneba da, kerZod, rkinis 

dabali (4,65%) Semcveloba warmoadgens marTlac unikalur SemTxvevas mTel samya-

roSi. am faqtis SesaZlo axsna ukve vcadeT zemoT da aq masze aRar SevCerdebiT. 

amasTan dakavSirebiT, ar SeiZleba saintereso ar iyos marTlac sasicocxlo mniSv-

nelobis faqtic, rom am epoqas Tan sdevs ara mxolod kaliumiT mdidari granite-

bis Camoyalibebis dasawyisi dedamiwaze da isic mxolod kontinenturi qerqis 

pirobebSi, aramed Tavisufali Jangbadis da cocxali nivTierebis Camoyalibeba. 

6. aRniSnuli movlenebis SesaZlo axsna CamovayalibeT da gamovaqveyneT JurnalSi 

“saqarTvelos navTobi da gazi”_2006w, ramac saSualeba mogvca, pirvelad same-

cniero literaturaSi, SeZlebisdagvarad, Suqi mogvefina am rTul kiTxvaze. 
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IRON AND THE UNIVERSE 
 

PPrreesseenntteedd  bbyy  AA..  OOkkrroossttssvvaarriiddzzee,,  PPrrooff..,,  DDooccttoorr  ooff  MMiinneerroollooggyy  SScciieenncceess    

 

1. Introduction 

 

Every chemical element in nature has adequate theoretical and practical value. There are 

elements whose role in the development of civilization is great, especially in the scientific-research 

progress. Such is chemical element iron #26 in the D.Mendeleeff table. According to Strabon the 

oldest african tribes paid 10 pounds of gold for one pound  of iron. The iron of that time was 

certainly of the meteorite origine. It goes without saying that iron is more precious even today than 

it used to be not from the money point of view but by its gigantic role. 

 

2. The Body 

 

            Such rare and precious elements as: tungsten, rhenium, hafnium etc are no less by their 

physical-chemical properties than iron, more than that they exceed it, but they are in so little amount 

in the earth crust and in the universe it’s no use comparing them. 

The iron content in the earth crust, that is clark abundance, is 65%, tungsten- 1,3 ·10-4%, that 

is 1,3 gr/t. It exceeds the tungsten abundance aproximately by 30 thousand times. It is interesting 

that  iron exceeds all metals by its propagation not only on our planet but throughout the universe. 

The table below gives quite clear amagination on this issue. 

 

Table1 

Iron content in meteorites of various kinds 

 

Component 
Enstatite 

Chondrites 

Ordinary H-

Chondrites 

Ordinary I-

Chondrites 

Carbon Chondits 

type 1 type 2 type 3 

Fe 23,70 15,15 6,27 4,02 0,00 0,00 

FeS 8,50 6,11 5,89 5,12 2,61 5,65 

FeO 0,23 10,21 15,41 24,34 27,34 22,86 

Iron total 

Content 
27,50 23,50 20,27 27,00 23,00 24,00 
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Table2 

 

Element 
Acc. 

G.Washington       

Acc. 

P.Nighly      

Acc. 

A.Fersman     

Acc. 

F.Smith      

Acc. 

Meison 

B. 

Acc. R. 

Murtand, 

G. Nool 

Acc. 

F.Clark 

Ferum    39,76 36,90 37,04 34,82 34.63 29.29 69.31 

Oxygen 27,71 29,30 28,56 29,56 29.53 30.73 11.45 

Silicium 14,53 14,90 14,47 14,67 15.20 14.73 6.96 

Alluminium 1,79 3,01 1,22 1,24 1.09 1.29 1.80 

Magnezium 8,69 6,73 11,03 11,28 12.70 15.70 2.12 

Calcium 2,52 2,99 1,38 1,40 1.13 1.54 1.12 

Natrium 0,39 0,90 0,52 0,56 0.57 0.30 0.58 

Calium 0,11 0,24    0,15 0,14 0.07 _ 0.09 

Fe + O + Si      79.65 76.10 89.07 79.05 79.66  69.75 

 

It is interesting that oxygen and silicium occupy an important place in the earth after iron 

and alluminium occupies the third place in the crust of earth. 

Table 2 shows only iron and leading petrogenic chemical elements that share 98% of the 

earth total mass. 

 

Table 3 

Iron, oxygen, silicium content in the earth crust and its continental part (sour rocks) 

according A. Vinogradoff (1962) 

 

Component Earth crust Continental Crust (sour rocks) 

Iron 4,65 2,70 

Oxigen 47,00 48,70 

Silicium 29,00 32,70 

Alluminium 8,05 7,70 

 

As we see iron content in the earth crust, especially in its continental part is (39-69%) 10-15 

times less than compared with the earth and other parts of the Universe. One part of the researchers 

explain it by gravitation. Though there exists quite opposite  argument to be believed. It weakend 

the idea. They think that iron appeared in deep geospheres, especially in the inner necleus of the 

earth because of its high atomic weight and it equals 56. There are chemical elements whose atomic 

mass exceeds the iron one by 4-5 times, e.g. Hg, Pb, Au, Th, U etc. Their masses are concentrated 

in the upper part of the earth crust in case of the continental crust rich in pottasium.Chemical- 

physical properties of elements, the free oxygen high electronegativeness play the leading role not 

the gravitation law, but the free oxygen high electro negativeness which with the mentioned 

elements forms such chemical compounds as oxides 
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UO2 , silicates ThSiO4  etc. It goes without saying that the factual material confirms that iron 

occupies the leading place both in the earth and the whole Universe. That is why it is reasonable to 

say that  iron is the basis of bases. It is proved not only by its name but by its physical-chemical 

properties that are unknown yet. 

Naturally a question arises: what conditioned such wide spread of it in the nature all over the 

Universe? It should be said for the sake of  justice that there is no answer yet to this question in the 

scientific literature  because it is a very complicated and difficult question to solve. But as iron is of 

great  importance it could not be attributed to a number of elements. Hence the authors of the letter 

considered reasonable to investigate thoroughly iron and its members geochemistry, meeting the 

up-to-date level of knowledge to restore in memory geochemical parameters of iron, nikel and other 

elements according to their atom electronic structure level and their role in migration, in formation 

of chemical compounds, certainly, considering thermodynamic conditions. 

Iron properties. Atomic weight 55,84 even number (n=26) coupled group and with two 

leading even number isotopes Fe54 5,82% and F-5691,66%. Two valency iron ion radius is 0,83A, 

and Fe+3 -0,67A. It is known only by two degrees of valency 2 and 3 with adequate energetic 

potentials 2,12 эv and 5,15 эv.  

Iron and its group members are chromophores but among them the strongest are: iron,  

chromium, vanadium. All of them are polyvalent. It plays a great role not only as chromophores but 

they take part in formation of minerals in different thermodynamic conditions. 

Fe+2  is cathion and very weak chromophore. It gives light greenish-yellowish colours. 

Fe+3±grey greenish or yellowish grey it is a strong chromophore. (FeO4) complex anion with light 

yellow colours. Fe+2 Fe+3 ± unity gives blue or blue-black colours. Fe+3 or [ FeO4] with growth of 

the compound passes  into black colour and mineral becomes intransparant. In case of small 

consistance of Fe+3 blue or yellowish colours passin in to green, then greenish-blue colour. So 

oxidation line Fe+2 –Fe+3  gives the following colours: light greenish-yellow, green, greenish, blue, 

greenish-light blue, blue, grey-black, grey-red, grey-yellowish ( in the latter Fe+3 hydroions play the 

leading role).  

Iron complex anion replaces [ AlO4]
 -5  isomorphically in compounds not only in silicates 

and phosphates, but in sulphates as well. It explains the pale or grey colouration of sulphate. 

The role of iron and its group members takes a great interest from the optic indicators point 

of view of minerals. It is very important. Optical indicators (parameters) of iron content minerals 

increae towards two valency and three valency, namely from Faialite Fe2  SiO4 towards magretite 

Fe3 O4(FeO·Fe2 O3) and it reaches its maximum in  Hematite Fe2O3 .Unfortunately iron minerals 

optical   parameters discussion finishes on it and not only of iron but other minerals as well. It 

remains unclear what causes it. The question is not considered as difficult one and it can be 

explained by 2 and 3 valency iron electric structure peculiarities: 2 valency iron has 14 electrons on 

m shell instead of 18 and 3 ralency iron has 13 electrons. It makes such serious influence on the 

optic indexes. Iron is unimaginable without magnetic events where 2valency iron plays leading role 

and on its m shell 14 electrons are arranged instead of 18. Magnetic field is characteristic to all 

planets, especially to the earth group planets, because their inner neucleus is presented by iron 



saerTaSoriso samecniero-teqnikuri sainformacio Jurnali ̀ ssaaqqaarrTTvveellooss  nnaavvTToobbii  ddaa  ggaazzii~ 

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

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

  

vvttwwyybbtthhtt,,ff                                                                      --                                                                              uuttjjkkjjuubbff                                                                                --                                                        SSCCIIEENNCCEE 

104 

122, 2008 

(Fe+2) and nickel. It once again shows that iron is the foundation of the Universe. The above given 

factual material shows that iron occupies the leading place in solar system planets and other bodies 

of the Universe. It enables to say that the Universe may be of iron and though in the structure of 

Universe all 92 elements in D. Mendeleev’s table take part still they cannot equal iron. A very 

interesting and rather complicated problem arises: why iron and not other chemical element 

deserved such wide spread in nature? The answer is again in the atomic structure of iron, in its 

peculiarities. 

It is evident we have to follow the peculiarities of the iron atom quantum structure 

considering the thermodynamic conditions as the high iron content is stated in quite different 

thermodynamic conditions existing in the universe. But before that we must recall Nerst’s - famous 

scientist's words reffering iron: “The chemical elements discomposition length in the universe has 

halted”. It should have  been connected with some reasons, what are the reasons? Every answer 

given to the question causes a lot of new questions. 

Inspite of the complexness of the problem the authors of the article tried to form their point 

of view conserning this problem hard to solve. For that we consider it reasonable to present 

schemes of iron and its so called geochemical analogues V, Cr, Mn, Co and Ni atom structures. It 

will enable to think of possible reasons for so wide spread of iron in the earth and universe. 

The sheme is as follows according to V. Paul N=2n2   

               V  Z=23             Cr Z=24                              Mn 

        K    L   M   N         K     L   M   N                         K    L   M   N 

 

 

 

 

 

      

       

        2  8  8  3          2  8  11  3              2  8  13  2 

          

𝑀 On m shell there are two electrons 

FFe                                     Co Z=27                        Ni  Z=28 

K K   L   M   N                  K   L   M   N                     K   L    M   N 
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As we see  unlike vanadium, chrome, manganese and cobalt having only odd numbers of 

electron on their m shells they have negative influence on chemical element  propagation in the 

continental crust ( Oddo-Garking law. ) 

But the even number of electrons on the iron and nickel m covers, accordingly 14 and 16, is 

very important. It explains the permanent link between these two elements in nature. Nickel high 

content in meteorits, about 15% , is no less important. The thing is that nickel high content is 

marked together with iron in silicates rich in iron, e. g. olivine(Mg,Fe)2 SiO4, where nickel often 

reaches 0,5%. The close contact between iron and nickel is conditioned not only by the even 

number of electrons on m shell but nickel isovalency with iron and nickel high energetic potential 

which is of no less importante, accordingly 2,12 эv and 2,18 эv . As we see neither chrome nor 

manganese and neither cobalt who have only even number of ordinal electrons on m shell 

geochemical can help as nickel can do with its 16 - electron m shell. This is very important and we 

find that other elements of the iron group are far less propagated not only in the earth and its 

different geospheres  but in the universe. 

By the way we find it interesting to remember geochemical and metallogenic contact in the 

earth crust. The iron  abundance is more by 50 times than manganese abundance but manganese, 

often forms thick enough ores both endogenic and egsogenic-lyberia, chiatura, etc. The stock 

exceeds a billion tonn. It’s evident a question arises: they are of iron group, aren't they? How is it? 

Geochemically the same and existing together. As it becoms clear it is not quite so. Manganese is 

rather different from iron by its geochemical parameters and firstly by its order number being even 

in the D. Mendeleev’s table; According to its atom weight even number it has only one isotop mn
55 

and it is also an even number, it has 13 elements on m and it all gives manganese individual 

geochemical and metallogenic peculiarities and enables it to form its own ores and quite thick ones. 

It gets strange but chemical elements of the iron group remind of a large multimember 

family where each member of the family is distinguished by its individuality from other members. It 

is clearly reflected, as a rule, on their further life. That is the law of the universe and everything  

obeys it, organic or nonorganic in the universe. 

As to us we think it is a very important geochemical fact and it is impossible to ignore it. 

The authors think that there may exist some other idea but what has been formulated in this work, 

as far as we know, for the first time in the scientific leterature, it is based only on facts and is built 

on Paul principles. As it was mehtioned it is a very difficult problem to solve and complicated. It 

should be discussed not only according to geochemical principbs but considering nucleus physics, 

thermodynamics and, certainly, theoretical chemistry  …. The latter applies valency electrons 

present on the outer shell. 

In the present work authors tried to discuss the problem not only considering the valency 

elements but inner  shells, e. g. m electron number. 

The authors will be thankful and will accept any remarks or corrections. It'll be desirable to 

forward alternative variants for which we thank in advance. 
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3. Conclusions 

 

1. Iron as a whole plays the leading part both in the chemical composition of the earth and in 

the universe. It may be said that the universe is of iron in its direct and indirect meaning. 

2. The wide spread of iron in nature may be explained by its atoms electronic structure 

peculiarities, which has no analogy(within metalls) in nature. 

3. None of the elements of the iron group is absolutely the same as the other, hence their 

atoms electronic structure. That is why they can exist independently despite some rare exception. 

The perfect example of it is, e.g. manganese and its ores in the earth crust. 

4. The metallogeny of the universe is defined by iron-nickel and the meteotits of the 

mentioned elements prove it. Though other oreformations existance is not excluded. As it is stated 

in the stone meteorites both sulfade and acid minerals and other group members are present as well. 

5. The earth crust, especially its continental part rich in pottasium granates has been 

nucleated in quite different geological conditions and developed about 4-3,5 bill years ago. That is 

why its chemical nature and particularly iron low (4,65%) consistance is, indeed, an unique case in 

the whole universe. We have already tried to explain this fact above. In this  connection really the 

vital important interest attracts the fact that not only the beginning of granites formation rich in 

pottasium on the earth accompanies this epoch and not only in continental crust conditions but also 

the free oxygen and living matter formation. 

6. We have formed the mentioned events explanation and published in “Georgian oil and 

Gas”-2006. It enabled to elucidate this complicated problem for the first time in the scientific 

literature. 
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rkina da samyaro. gg..  ooddiikkaaZZee,,  ii..  ffaarraaddaaSSvviillii  ddaa  TT..  bbuuttuullaaSSvviillii..  
mdidari literaturuli da originaluri faqtiuri masalis analizma da miRebuli 

monacemebis Tanamedrove donis Sesabamisma interpretaciam, romelic ganxilul iqna rkinis 

atomis eleqtronuli agebulebis Taviseburebebze, saSualeba mogvca Camogveyalibebina mo-

sazreba, rom rkinas ara marto dedamiwaSi, aramed mTlianad samyaroSi wamyvani adgili 

ukavia da mtkice kavSiri aqvs nikelTan, radgan maT M garsebze aqvT luwi ricxviT warmo-
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dgenili eleqtronebi, rkinas 14 da nikels 16. es avtorTa azriT erT-erTi da mniSvnelova-

ni faqtoria, aRniSnuli elementebis ganuyrelobis faqtori. 

rkina nikelTan erTad warmoadgens samyaros metalogeniis umTavres wyaros, razedac 

mkafiod da damajereblad metyvelebs dedamiwaze arsebuli rkinis meteoritebi, romelTa 

SedgenilobaSi yovelTvis dgindeba nikeli 12-15%. 

sakvanZo sityvebi: rkina, nikeli, eleqtronuli agebuleba, 𝑀-garsi, samyaro, metalogenia, 

meteori. 

 

IIRROONN  AANNDD  UUNNIIVVEERRSSEE.. G. Odikadze, I. Faradashvili. T. Butulashvili.  

Analysis of rich literature and original actual material and interpretation of received data, in which, 

according to contemporary level of Science, peculiarities of iron atom electronic structure is considered, gave 

possibility to express one's view that iron takes the leading place not only  in the Earth Crust but in the whole 

Universe and it is tightly connected with  Nickel because these two elements have even number of electrons 

on the M- atom shell, namely 14 for Iron and 16 for Nickel. According to authors this phenomenon is one of 

the important factors of inseparability of the mentioned elements. Iron together with Nickel is the main source 

of Universe metallogeny and this event is confirmed by Iron meteorites. The Earth always contained Nickel in 

amount of 12-15%. 

Key words: Iron, Nickel, Electronic structure, M-shell, Universe, Metallogeny, Meteorite 

 

ЖЕЛЕЗО И ВСЕЛЕННАЯ. Одикадзе Г., Парадашвили И., Бутулашвили. Т.  

 Анализ богатого литературного и фактического материала и интерпретация данных на совре-

менном уровне дают возможность на современном уровне высказать мнение, что железо не только в 

земной коре, а во всей вселенной занимает ведущее место и имеет тесную связь  с никелем ввиду 

того, что  они на оболочке М имеют четное число электронов, у железа - 14, а у никеля - 16. По мне-

нию авторов, это положение является одним из важнейших  факторов, объясняющих  тесную связь 

этих двух элементов. 

Железо вместе с никелем является главным  металлогеном вселенной, на что ясно указывает 

наличие железных метеоритов на земле, в составе которых содержание никеля колеблется от 12 до 

15%. 

Ключевые слова: железо; никель; эектронное строение; М облочка; вселенная; металогения; метео-

рит. 
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УДК  551.24.559.(479.22)                                                                                      Н.Джикия,   Д.Вахания 

 

ГЕОДИНАМИЧЕСКАЯ ЭВОЛЮЦИЯ ФОРМИРОВАНИЯ 

ЗАЛЕЖЕЙ НЕФТИ И ГАЗА В ПРЕДЕЛАХ ЗАПАДНОЙ 

(КОЛХИДСКОЙ) ЗОНЫ ПОГРУЖЕНИЯ ЗАКАВКАЗСКОЙ 

МЕЖГОРНОЙ ОБЛАСТИ 
 

ППррееддссттааввллееннаа  ааккааддееммииккоомм  еессттеессттввеенннныыхх  ннаауукк  РРФФ,,  ддооккттоорроомм  ггееоолл..--ммиинн..  ннаауукк,,  ппррооффеессссоорроомм  ЗЗ..ММггееллааддззее    

 

1. Введение 

 

Геологическое строение Западной 

(Колхидской) зоны погружения Закавказской 

межгорной области и прилегающей аквато-

рии Черного моря приводится вo многочис-

ленных работах [1-17], составленных на 

основе анализа  геолого-геофизических, гид-

рогеолого-геохимических исследований (с 

данными бурения) разных экспедиций Гру-

зии и  Причерноморских стран, которые зас-

луживают интерес для уточнения геологиче-

ского строения и степени нефтегазонасыщенности осадочного чехла 

Западной Грузии и непосредственно прилегающей к ней акватории 

Черного моря, тем более, что  по всему побережью за последние годы 

были обнаружены нефтегазонакопления (Ризе, Супса, Шромисубани, Чаладиди, Окуми, 

Семеновское, Серебрянское, Голицыно, Лебедо и др.), а для определения перспектив  надо 

учесть также как многочисленные поверхностные выходы, так и проявления или притоки 

нефти и газа в процессе бурения из разновозрастных пород мезозойско-кайнозойского 

осадочного чехла.  

 Остерегаясь повторения основных вопросов геологического строения и нефтегазонос-

ности, в данной статье на примере прибрежной части Зап. Грузии приведены  основные 

варианты нефтегазонакопления, которые являются наиболее перспективными поисковыми 

объектами для глубокого бурения ( до 5 км). 

 Следует отметить, что на суше Зап. Грузии обнаружены скопления нефти в верхне-

юрских (Окуми), верхнемеловых (Чаладиди), верхнемиоценовых (Супса) и нижнеплио-

ценовых (Шромисубани) отложениях, а в процесе бурения многочисленные нефтегазопро-

явления из разновозрастных пород, вместе с гидрогеологическо-геохимическими анализами, 

дают возможность определить перспективы нефтегазоносности и разработать дальнейшие 

рекомендации поисковых работ [2, 3, 4, 5, 12, 13]. Кроме того, в пределах прилегающей к 

Западной Грузии акватории со дна Черного моря, зафиксированы участки интенсивного 

метановыделения   и зоны высокой концентрации газогидратов [3, 9, 10, 12, 13, 14, 15]. Из 

  

Д. Ваханиа, 

ддооккттоорр  ггееоолл..--ммиинн..  ннаауукк,,  

ппррооффеессссоорр  
 

НН..  ДДжжииккииаа,,    

аассccииссттееннтт--ппррооффеессссоорр  

ннааппррааввллеенниияя  ««РРааззррааббооттккии  

ммеессттоорроожжддеенниийй  ннееффттии  ии  

ггааззаа  ии  ээккссппллууааттааццииии  

ннееффттееггааззооххррааннииллиищщ»»  ГГТТУУ    
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накопленного фактического материала видно, что благоприятными породами для образова-

ния нефти и газа являются глинистые породы нижней юры, нижнего бата, карбонатная тол-

ща верхней юры, глины альб-сеномана, флиш палеоцен-нижнего эоцена и нижние (глинис-

тые) части олигоцен-миоценового молассового комплекса, а нефтегазосодержащими порода-

ми являются песчаники тоарс-аалена, верхнего байоса и бата, известняки и песчаники 

верхней юры и нижнего мела, известняки верхнего мела и песчаники олигоцен-нижнего 

плиоцена. При этом возможно, что нефтегазосодержащие породы перекрыты водоупорными 

глинами и залегают в гидродинамически закрытых условиях [2, 3, 4, 13]. Анализ су-

ществующих залежей и наличие многочисленных проявлений нефти и газа дают 

возможность обнаружить новые скопления нефти и газа. Здесь же следует отметить, что в 

юго-восточной части Черного моря за последние годы детальные  геолого-геофизические 

исследования производились американской нефтяной компанией «Анадарко», в результате 

которых вырисовываются несколько крупных перспективных структур. 

 

 

 

 

 
Серебрянское (Украина), Т-Туленова (Болгария), L-Лебедо (Румыния). 

 



saerTaSoriso samecniero-teqnikuri sainformacio Jurnali ̀ ssaaqqaarrTTvveellooss  nnaavvTToobbii  ddaa  ggaazzii~ 

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

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

  

vvttwwyybbtthhtt,,ff                                                                      --                                                                              uuttjjkkjjuubbff                                                                                --                                                        SSCCIIEENNCCEE 

110 

122, 2008 

2. Основная часть 
 

 По геологическому строению, в пределах прилегающей к Зап. Грузии акватории 

Черного моря, по кровле верхнего мела выделяются приподнятые (от уровня моря до 1500-

1700 м) Гудаута-Сухумский и Очамчире-Кулевский подводные своды, где олигоцен-нижне-

миоценовые отложения имеют сравнительно малые мощности. Мощности  палеоцен-эоцено-

вых отложений увеличиваются от суши в сторону Черного моря, в центральной и юго-вос-

точной частях  кровли нижнемиоценовых и эоценовых отложений залегают соответственно 

на 3-4 и 5-6 км, а верхнего мела до 7-8 км, что само собой указывает на длительное прогиба-

ние дна моря в течение кайнозоя. При этом континентальный склон Восточно-Черноморской 

впадины крутой, сложен мел-палеогеновыми породами и сформирован с начала палеоцена 

[3, 5, 16], а  глубины залегания нижнемеловых и юрских пород более или менее устанавли-

ваются по отдельным сейсмическим профилям. Длина и ширина подводных сводов 

восточной части  Черного моря по кровле верхнего мела составляют соответственно 50 и 35 

км, где выделяются ряд антиклинальных складок. С севера на юг проходит субмериди-

ональный разрыв (с амплитудой 500 м), отражающий Сухуми-Трабзонский глубинный 

разлом. В юго-восточной части акватории Черного моря зафиксировано несколько 

разрывных нарушений, которые непосредственно связываются структурами  суши Зап. 

Грузии [2, 3, 4, 5, 16]. При этом   следует согласовать  схемы разломной тектоники Зап. 

Грузии и акватории Черного моря по сейсмическим данным по кровле верхнего мела (до 

континентального склона). 

 Следует отметить, что мощности нижнемеловых отложений от суши в сторону моря 

увеличиваются от 1,5 км до 3 км [2, 3, 17]. Максимальная мощность верхнего мела в преде-

лах акватории Черного моря составляет 600-700 м, а в южном направлении постепенно вык-

линивается на глубине 4 км. Аналогичное явление наблюдается и на суше Зап. Грузии, в час-

тности в центральной части Западной (Колхидской)  зоны погружения Закавказской межгор-

ной области, где по данным бурения мощность  верхнемеловой карбонатной толщи не пре-

вышает 200-300 м, а в северной части увеличивается до 800 м [2, 3, 4, 5, 16]. Можно предпо-

лагать, что в позднемеловое время существовал материковый склон, разделяющий терри-

торию данной зоны Зап.Грузии от Восточно-Черноморской впадины [2, 3, 16].  

По юрским отложениям в акватории Черного моря сейсмическая  информация более 

скудная. При этом сравнительно чёткая картина вырисовывается по кровле верхней юры. В 

Зап.Грузии отражающие сейсмические горизонты хорошо выделяются по вулканогенным 

породам нижнего байоса и верхней юры [2, 12]. Можно предполагать, что в акватории 

мощность  верхней юры не превышает 1-1,5 км, а всего юрского комплекса до 3-4 км [3, 4, 5, 

16]. По данным геологической съёмки и глубокого бурения, карбонатно-терригенные породы 

верхней юры фациально замещаются лагунно-континентальными [2, 3, 4, 12, 17], ниже 

которых в центральной части Западной (Колхидской) зоны погружения залегают оливиновые 

базальты [2, 3, 12]. Установленные мощности выше отмеченных трех свит верхней юры 

соответственно составляют 1000-1200, 800 и 500 м. 
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Рис. 2. Палеотектонические карты акватории Черного моря (А. Кикишин, С. Волотов и пр. 1997): 

1-суша; 2-континентальные осадки и мелкое море; 3-сравнительно глубоководный бассейн; 4-задуговые 

бассейны с океанической или погруженной континентальной корой; 5-остаточный глубоководный бассейн; 

6-акреционные континентальные террейны (к Европе); 7-молассы; 8-внутриплатформенные гранитоиды; 9-

магматизм субдукционных зон; 10-внутриконтинентальные синорогенные вулканиты; 11-рифты; 12-

инверсионные рифтовые бассейны; 13-надвиги; 14-сдвиги; 15-антиклинали; 16-субдукционные зоны; 17-

пассивные континентальные окраины; 18- участки поднятий в позднем триасе-гетанге и в олигоцене; 19-

ааленское и предкелловейское деформационные участки; 20-альпийский ороген. 
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 В юго-восточной части Черного моря отчетливо выделяются поверхности условных 

сейсмических горизонтов молассовой формации олигоцен-плиоцена. Здесь вырисовываются 

перспективные на нефть и газ антиклинальные складки [2, 17], длина и ширина которых со-

ответственно составляет от 10 до 30 км и от 3 до 8 км ( высота от 300 до 500 м). При этом в 

юго-восточной части Черного моря с позднего эоцена накопляется мощная (5 км) олигоцен-

плиоценовая молассовая формация, которая постепенно уменьшается в сторону суши Зап. 

Грузии [2, 4, 5, 17]. В течение олигоцен-миоценового времени максимум погружения испы-

тывает прибрежная часть Зап. Грузии, но с позднего сармата начинается воздымание. При 

этом в раннем плиоцене юго-западная часть акватории Черного моря представляла мелково-

дный бассейн, о чем свидетельствуют частые поверхностные размывы. С позднего миоцена 

формируются до- и послеолигоценовые структуры, которые испытывают  сильную деформа-

цию. При этом мощность плиоценовых отложений колеблется  от 500 до 2000 м. 

В юго-восточной части Черного моря  кровля эоцена залегает ниже 5 км, а потери сейс-

мических волн  отражают наличие глубинного разлома. По палеоцен-эоценовым отложениям 

длина и ширина складок  составляет соответственно 15-25 и 5-8 км. Палеоцен-эоценовый 

флиш, вулканогенные породы среднего эоцена и верхнемеловые известняки являются пер-

спективными комплексами для поисков в них залежей нефти и газа на суше Зап. Грузии, а в 

сторону Черного моря они глубоко погружаются, что ставит вопрос о первоочередности пои-

сков залежей нефти и газа в молассовой формации олигоцен-нижнего плиоцена. Такое пред-

ставление усиливается тем, что на суше Грузии с этой формацией связаны как  залежи нефти 

(Супсинская и Шромисубанская), так и многочисленные нефтегазопроявления в процессе 

бурения. 

 В северо-восточной части акватории Черного моря поисковый интерес заслуживают  

верхнемеловые  карбонатные, верхнеюрские терригенно-карбонатные и верхнебайосско-бат-

ские терригенные отложения. Следует отметить, что формирование основных структур обус-

ловлено активностью тектонических процессов по глубинным разломам, о чем свидетельст-

вуют данные геолого-геофизических работ и бурения [2, 3, 5, 12, 13, 14, 17].  Из работ  И.П. 

Гамкрелидзе [5]  и  Г.Ш. Надареишвили [12] территория Грузии, как часть Кавказа, входит в 

состав Средиземноморского подвижного пояса, возникшего из океана Тетис. В Кавказском 

сегменте выделены Большой Кавказский, Черноморско-Центрально Кавказский и другие 

перемещенные террейны (микроконтиненты), которые отделены офиолитовыми швами. 

Последние в результате поглощения в зонах субдукции или из-за перекрытия осадочным 

чехлом местами лишь предполагаются [5, 12]. В течение позднего докембрия, палеозоя и 

раннего мезозоя эти террейны испытали разнонаправленные перемещения внутри Тетиса, а в 

результате проявления соответствующих фаз тектогенеза были причленены к 

Евроазиатскому континенту [5]. В позднеальпийскую коллизионную стадию северный край 

Центрально-Кавказского террейна и южный край Скифской (Русской) плиты были 

вовлечены в складчастость  Большого Кавказа [5, 12]. 

 



saerTaSoriso samecniero-teqnikuri sainformacio Jurnali ̀ ssaaqqaarrTTvveellooss  nnaavvTToobbii  ddaa  ggaazzii~ 

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

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

  

vvttwwyybbtthhtt,,ff                                                                      --                                                                              uuttjjkkjjuubbff                                                                                --                                                        SSCCIIEENNCCEE 

113 

122, 2008 

 

3. 
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по  Г.Ш. Надареишвили , 2002 г. 

 

 Западная Грузия, являясь частью Черноморско-Центрально - Закавказского  микроко-

нтинента, на раннеюрско-ааленском этапе испытала неравномерное погружение. Море нас-

тупало в основном с севера (частично с запада), и в условиях восстановительной геохимиче-

ской среды, накопились мощные (до 3000 м) отложения черных глинистых сланцев, 

алевролитов и кварцаркозовых песчаников с прослоями конгломератов и известняков. При 

этом  все свиты нижней юры постепенным переходом связаны между собой. Раннеюрская 

трансгрессия постепенно нарастала вплоть до аалена, когда сменилась регрессией, вызван-

ной донецкой (позднеааленской) фазой складчатости. Следует отметить что увеличение пес-

Рис. 4. 
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чанистости снизу вверх по разрезу и в южном направлении  указывает на наличие участков 

суши в пределах Зап. Грузии и прилегающей Черноморской акватории в раннеюрско-аален-

ское время. В течение  раннего байоса территория Зап. Грузии испытала устойчивое пог-

ружение, где  за счёт продуктов подводного излияния лав накопились мощные (до 2500 м) 

известково-щелочного состава породы, а в позднем байосе – нормально-морские терриге-

нные отложения (до 1000 м). Согласно И.П. Гамкрелидзе [5], их образование связано с фун-

кционированием зоны субдукции по северному краю реликтового Палеотетиса. В  

складчатой системе Большого Кавказа нижий  байос  не отличается от песчаноглинистых  

отложений нижней юры и ааленского яруса. При этом байос в целом подвержен значитель-

ным изменениям литофаций и мощностей, одной из главных причин которой, наряду с нера-

вномерным погружением, является различная интенсивность подводного излияния лав из 

глубинных  разломов [2, 4, 5, 12]. Начавшаяся в позднем байосе регрессия продолжается  и в 

батское время, когда среднеюрский бассейн расчленился на мелкие пресноводные водоемы, 

где накопились песчаноглинистые угленосные отложения от 200 до 600 м, что  вызвано мощ-

ным проявлением Чегемской  (позднебатской) фазой складчатости. С ней же следует связы-

вать расчленение территории Грузии на отдельные тектонические  блоки (зоны, прогибы и 

поднятия) и формирование крупных локальных складок. Кроме того, она определила 

разделение юрского комплекса на два структурных этажа [2, 4, 5, 12]. 

 Начавшаяся в раннем келловее трансгрессия нарастала вплость до титонского века, 

когда и сменилась кратковременной регрессией, вызванной андийской (позднетитонской) 

фазой складчатости. На севере развиты субплатформенная формация мелководных песчано-

глинистых и карбонатных отложений мощности (от 600 м до 1500 м). По Г.Ш.Надареишвили 

[12], в центральной части Зап. Грузии в начале поздней юры формируется внутридуговой 

рифт, в котором в течение келловея и раннего оксфорда происходили  излияния  оливиновых 

базальтов, тогда как  в кимеридж-титоне представлены пёстроцветными соленосными 

глинами, песчаниками и конгломератами, с прослоями брекчий, гипса и галита. При этом  

карбонатно-теригенные отложения верхней юры  несогласно залегают на различных породах 

средней юры. Мощность верхнеюрской соленосной  свиты  колеблется от 100 до 1000 м [2, 4, 

12]. Вследствие андийской фазы складчатости, прежние структурные элементы подверглись 

размыву и дополнительной складчаточти [2, 4, 5, 12]. 

 Вследствие  раннемеловой трансгрессии в пределах Зап. Грузии  началось формирова-

ние карбонатного комплекса - доломиты и доломитизированные известняки берриас-барре-

мского ярусов, тонкослоистые мергелистые известняки аптского яруса и глинистые мергели 

с прослоями вулканогенных пород альбского яруса. При этом в северной части мощность 

нижнего мела составляет 1300 м,  в восточной - части до 400-500 м, а в южной возрастают 

мощности альб-сеноманских образований и первичное выклинивание  обусловлено нараста-

нием раннемеловой трансгрессии, которая развивалась до альба и сменилась регрессией, вы-

званной  австрийской (позднеальбской) фазой складчатости [2, 4, 5, 12]. 

 В пределах Западной (Колхидской) зоны погружения Закавказской межгорной обла-

сти в позднемеловое время сформировались карбонатные и  вулканогенные породы (до 

800м). При этом трансгрессия началась в раннем сеномане, а в конце датского века смени-

лась регрессией, связанной с ларамийской фазой складчатости [2, 4, 5, 12].  
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 В течение палеоцен-эоцена накопились карбонатные отложения (известняки, мергели, 

глинистые мергели и песчаники), мощность которых не превышает первых сотен метров (на 

ряде мест выклиниваются под олигоценом), а суммарное погружение за период мела и пале-

оцен-эоцена не превышает 2500-3000 м.  Несогласие между танетским и датским ярусами, 

верхним и средним эоценом, олигоценом и верхним эоценом обусловлено проявлением соот-

ветственно ларамийской, триалетской и пиренейской фаз складчатости [2, 4, 5, 12]. 

 Олигоцен-плиоценовая молассовая формация накопилась в морских, пресноводных и 

континентальных условиях за счет продуктов размыва более древних пород.  В прибрежной 

части Зап. Грузии суммарная мощность данной формации  достигает 4000 м, а на остальной  

территории  уцелела только в отдельных  прогибах. С началом олигоцена связана  инверсия 

тектонического режима, но окончательное формирование современной структуры Зап. 

Грузии обусловлено неотектоническими движениями c позднего сармата, в результате про-

явления  которой начали  формироваться складчатые сооружения. При этом  мощность 

глинистых отложений олигоцен – нижнего миоцена колеблется от 200 м до 1000 м, выше 

которых  следуют  глины   с прослоями мергелей и песчаников  среднего миоцена. При этом 

трансгрессивное  залегание  чокракского яруса связано с штирийской  фазой, а с начала  тра-

нсгрессии накопились карбонатные глины, алевролиты и песчаники с прослоями конгломе-

ратов, мергелей и известняков  чокракского, караганского, конского и сарматского ярусов.  

 В позднем сармате трансгрессия сменилась регрессией, которая обусловила окончате-

льное разделение Грузии Центральной (Имеретинской) зоной воздымания на Западный (Кол-

хидский) и Восточный (Картлийский) заливы, соответственно - Черного и Каспийского мо-

рей [2,3,4,5,14,17]. 

          В полных разрезах выше  миоцена следуют: мэотический и  понтический,  киммерийс-

кий  и куяльнийский ярусы, которые проявляют несогласное залегание на различных более 

древних  отложениях. При этом суммарная мощность плиоценовых отложений увеличивает-

ся  в западном направлении ( в сторону Черного моря )  и по  данным бурения   превышает 

3000 м [2, 3, 4, 12,14,17]. Несогласие между сарматским и мэотическим, киммерийским и по-

нтическим ярусами, верхним плиоценом и постплиоценом, связано с проявлением соответс-

твенно - аттической, роданской и валахской фаз складчатости,  вследствие чего  оживились 

глубинные разломы, а  древние складки подверглись дополнительному сжатию и были несо-

гласно перекрыты. 

 По данным И.П.Гамкрелидзе [5], период общего сжатия Большого  Кавказского на 

орогенном этапе можно связывать с активностью зон субдукции, вызванной пододвиганием 

более опущенных южных плит под относительно приподнятые Закавказской межгорной 

области южного склона Б.Кавказа. На орогенном этапе в зоне субдукции, по южному краю 

складчатой системы Большого Кавказа, пододвигается Закавказская межгорная область. 
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Таблица 1 

Параметры пористости, трещиноватости и плотности пород мезозойско-кайнозойского 

осадочного чехла Западной Грузии 

(по данным исследований  Е.К.Вахания, Г.И.Буачидзе, З.В.Мгеладзе,  А.О.Нанадзе и 

Д.М.Абесадзе и др  ) 

 

Возраст 

отложений 
Литологический состав Пористость в % Плотность в % 

Миоцен и 

плиоцен 

Глины и песчаники с прослоями мергелей, 

известняков и конгломератов 
от 20-22 до 30 от 2,20 до 2.40 

Олигоцен Глины и песчаники до 25 2,10 

Палеоцен-эоцен 
Глинистые мергели и мергелистые 

известняки 
20 2,52 

Верхний мел 
Известняки, мергелистые известняки, а в 

низах песчаники и глинистые мергели 
15 2,61 

Альб 
Глинистые мергели с прослоями туфогенных 

пород 
10 2,50 

Апт Мергели и мергелистые известняки 15 2,55 

Верхняя юра 
Глины, песчаники, конгломераты, мергели и 

известняки 
до 25 от 2,3 до 2,7 

Бат Глины и алевролиты до 20  

Верхний байос Песчаники, глины и аргиллиты до 15 2,53 

Нижний байос Вулканогенные осадочные породы до 15 2,6 

Аален 
Песчаники, аргиллиты, глинистые сланцы, 

известняки и мергели 
до 25 2,50 

Нижняя юра Глины, глинистые сланцы и аргиллиты до 20 2,30 

 

На наличие глубинных разломов в пределах акватории Черного моря указывают учас-

тки интенсивного метановыделения со дна моря, зоны высокой концентрации газогидратов, 

диапиризм, грязевой вулканизм и высокая концентрация гелия и аргона в пребрежней части 

Гурии и Аджарии [1, 2, 3, 5, 6, 8, 9, 10, 15]. Существующие данные гидрогеологических и 

геохимических анализов показывают, что породы осадочного чехла Зап. Грузии и Восточно-

Черноморской впадины на отдельных этапах геологического развития находились на разных 

глубинах, что определяет пути миграции углеводородных флюидов. По закономерности ра-

спределения литофаций и мощностей надо полагать, что как в  акватории Черного моря, так 
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и на  суше Зап. Грузии, созданы благоприятные гидродинамические условия для  формирова-

ния разных типов  залежей нефти и газа. 

По закономерности распределения литофаций и мощностей и насыщенности угле-

водородами пород на отдельных стадиях геологического развития флюиды мигрировали по 

разным направлениям – от Черного моря к суше Зап. Грузии, и наоборот, вследствие чего 

восточная часть Черного моря и территория Зап. Грузии представляли области размыва или 

осадконакоплений. 

 

 Таблица 2 

Возможные типы залежей нефти и газа в пределах суши Западной Грузии и 

прилегающей акватории Черного моря 

 

Возраст Породы Тип УВ Тип залежей 
Тип 

коллектора 

1 2 3 4 5 

Миоценовый и нижне-

плиоценовый 

Терригенный и 

частично 

карбонатный 

Газовые и 

нефтяные 

Сводовые, тектонически 

экранированные и 

литологические 

Поровый 

Олигоцен-

нижнемиоценовый 

Терригенный Газовые и 

возможно 

нефтяные 

Сводовые, литологичес- 

кие и экранированные 

Поровый 

Среднеэоценовый 

 

Вулканогенно-

осадочный 

Нефтяные и 

газоконденсатно-

нефтяные 

Сводовые, экранированные 

и приконтактные 

Трещинный 

Верхний мел с 

датским ярусом 

Карбонатный Нефтяные и 

газоконденсатно-

нефтяные 

Сводовые, стратиграфи-

ческие (связанные с не-

согласием) 

Трещинно-

каверновый 

Верхнеюрский Терригенно-

карбонатный 

Нефтяные и 

нефтегазокон-

денсатные 

Сводовые, литологические 

и стратиграфические (свя-

занные с первичным 

выклиниванием) 

Трещинно-

поровый и 

трещинно-

каверновый 

Верхнебайосско-

батский 

Терригенный Нефтяные и 

газоконденсатно-

нефтяные 

Сводовые, экранированные 

и стратиграфические 

(связанные с первичным 

выклиниванием) 

Поровый и 

трещинно-

поровый 

Тоарский   и 

ааленский 

Терригенный Нефтяные Сводовые Трещинно-

поровый 

 

3. Выводы 

 

Если региональные соображения сопоставить с данными всесторонних исследований 

и бурения [1-17], можно сформулировать следующее:  
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 1. Формирование залежей нефти и газа в тоарс-ааленских песчаниках можно представить 

условно, так как в Западной (Колхидской) зоне погружения Закавказской межгорной области 

пока не вскрыта бурением подошва байоса. Формирование залежей нефти наверно 

происходит с конца поздней юры, а газа – с начала позднего мела (за счет миграции 

углеводородов из нижнеюрских глинистых пород). 

2. В верхнебайосско-батских песчаниках формирование залежей нефти происходит с 

начала позднего мела, а газа – с позднего эоцена. Здесь можно определить пути миграции  из 

более погруженных частей акватории Восточно-Черноморской впадины и  суши Зап. Грузии.   

3. В верхнеюрской карбонатно-терригенной толще нефтяные залежи (на примере 

Окуми) могли сформироваться с  раннего  палеогена  из нижне- и среднеюрских глинистых и 

верхнеюрских битуминозных карбонатных пород.  

4. В верхнемеловой карбонатной толще (на примере Чаладиди) нефтяные залежи мог-

ли формироватся с начала миоцена. Так как подводные своды акватории Черного моря с на-

чала позднего мела испытывают постепенное воздымание, то пути миграции углеводородов 

из более древних пород можно наметить из  более погруженных участков акватории Черного 

моря и суши Зап. Грузии в сторону поднятий. 

5. В юго-восточной части акватории Черного моря мезозойские отложения погружены 

глубоко. Кровля эоцена и верхнего мела залегает соответственно на глубинах 5-6 и 7-8 км. 

На данном этапе первоочередной поисковый интерес заслуживают среднеэоценовые 

вулканогенные породы (ближе к суше) и олигоцен-нижне–плиоценовая молассовая 

формация, а верхнемеловая карбонатная толща, палеоцен-эоценовый флиш интерес заслу-

живают на суше Зап. Грузии. При этом в верхнемеловой карбонатной толще формирование 

залежей нефти могло происходить в раннеэоценовое время, а газовых – с позднего эоцена.   

6. В продуктивных горизонтах олигоцен-нижне-плиоценовой молассовой формации 

формирование залежей нефти и газа могло происходить: а) в олигоцен-нижнемиоценовых 

отложениях: нефти – с середины плиоцена, а газа – с позднего плиоцена; б) в средне- и верх-

немиоценовых отложениях: нефти – с начала плейстоцена, а газа – с середины плейстоцена; 

в) в нижнеплиоценовых отложениях: нефти – с середины плейстоцена. 

На сегодняшний день прогнозирование перспектив нефтегазоносности носит 

условный характер и требует более детальных геолого-геофизических исследований и 

гидрогеолого-геохимических анализов и, тем более, пересмотра фактически всех данных 

биогенного и абиогенного происхождения нефти и газа. В этом аспекте решающую роль 

играют глубинные разломы и блоковое строение доюрского кристалического основания 

Закавказской межгорной области и Восточно-Черноморской впадины.  
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GEODYNAMIC EVOLUTION OF OIL AND GAS DEPOSIT 

GENERATION WITHIN THE WESTERN (KOLKHIDA) ZONE 

SINKING OF TRANSCAUCASIAN INTERMOUNTAIN REGION 
 

PPrreesseenntteedd  bbyy  ZZ..  MMggeellaaddzzee,,  PPrrooff..,,  DDooccttoorr  ooff  MMiinneerroollooggyy  SScciieenncceess,,  AAccaaddeemmiicciiaann  ooff  NNaattuurraall  SScciieenncceess  ooff  RRuussssiiaa  

 

1. Introduction 
 

Regularity of oil and gas content distribution in sedimentary cover is conditioned by 

structural, paleotectonic, lithologic, geochemical and hydrogeological measures. According to them, 

in the West (Kolkhida) Depression zone of Transcaucasia Intermountain Region, in the section of 

Mesozoic-Cenozoic sedimentary cover, it is appropriate to distinguish: lower Jurassic, middle 

Jurassic, upper Jurassic, lower cretaceous, middle cretaceous, upper cretaceous, Paleocene-eocene, 

Oligocene-lower Miocene, middle and upper Miocene and Pliocene complexes, which contain both 

the rocks, favorable for oil and gas generation, and the rocks of reservoir and hermetic properties. 

First priority exploration objects are being selected after general analysis of deposits, oil and 

gas surface outflows and abundant shows during drilling, and detailed geophysical researches are of 

top priority for revealing new accumulations.  

 

2. The Body 

 
Oil and gas accumulation is a long geologic process in specific sedimentary conditions. 

Adequate attention should be paid to present day methods and technologies, physical and chemical 

properties of gas and oil as vertical, geodynamic development, and then lateral migration that 

determines formation of different types of deposits [4, 5, 6, 7, 8, 11]. 

According to geochemical processes of deposits formation, gas occupies upper horizons (0,5-

1,5 km), oil is located below – from 1,5 to 6 km, and from 7 to 10 km is a depth of natural methane 

accumulation [1, 2, 4, 5, 6, 7, 8, 10, 11, 13, 14]. 

There exist two theories of oil and gas generation: organic (biogenic) and inorganic 

(abiogenous). There are numerous works on the issue of each of them, but none of them has 

obtained corroboration, therefore there has generated the third opinion, which combines previous 

two theories and is better reasoned. 

Taking into consideration, that thickness of sedimentary cover reaches tens of kilometers, in 

some regions it becomes clear at what depth were located rocks containing organic substance. In the 

process of bottom sinking, organic substance gets in anaerobic geochemical area and decomposes 

under the impact of microbodies. However, the process does not come to the end because of bottom 

sinking under temperature and pressure influence, which make favorable conditions for bitumen 

generation. As transformation of organic substance in favorable geodynamic conditions takes place 

only at definite depth (2-3,5 km, temperature 70-1150), depth of oil generation varies between 2,5 – 

6 km and depends on the nature of organic substance and values of geothermal gradients.  

According to in organic theory, the basic parameters of oil and gas generation are 

thermodynamic processes, progressing in the mantle. According to organic theory, oil collapses 

above 2500, what rules out generation of hydrocarbon compounds at great depth. As a result of 
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sinking, hydrocarbons press out together with seawater, remaining in rocks and move into porous, 

and cracked rocks. At that, consolidated clay serves as a hermetic roof and in reservoirs, located 

between them, hydrocarbons begin, vertical at first and then lateral migration, becoming intensive 

with tectonic processes activity. In the process of intensive folding, under influence of high pressure 

oil and gas begin migration in permeable layers, until reaching the favorable hydrodynamic 

conditions, after which different types of deposits are formed.  

According to deep (abiogenous) conception, oil generation is considered as a result of natural 

process of Earth degassing. But, regularity of oil, gas and water distribution in the Earth crust  and 

fluids composition indicate, that for oil and gas generation, it is necessary both the mantle substance 

and the organic substance, dispersed in rocks. According to the theory of plate tectonics of the 

lithosphere, oil and gas generation may be the result of organic substances thermolysis in 

subduction zones, at the expence of hydrocarbons generation [6, 7, 11]. 

Opinions mentioned above, explain availability of huge, as compared with oil generating 

potential of sedimentary rocks, accumulations in oil and gas containing basin. Today there can be 

no doubt that main areas of oil and gas accumulations are zones of Earth crust breaking or deep 

dislocations.  

Studies of geological structure of Georgia and exploration and prospecting, carried out during 

more than a century gave its result: there have been revealed and developed many kinds of useful 

minerals, including oil and gas deposits. 

Within the West (Kolkhida) sinking and the Central (Imereti) rising zones, out of Mesozoic 

complexes, upper cretaceous carbonate, upper Jurassic carbonate-terrigenous (probable also 

basalts), bajocian-bethonian and aalenian terrigenous rocks are distinguished by oil and gas content. 

In respect of first priority objects, there are obviously distinguished Okumi structural cape, 

Ochamchire, Gali, Zugdidi, Kulevi, Maltakva, Poti, West and East Chaladidi, Kvaloni, 

Sagvamichao, Khobi, Maglaki, Partskhanakanebi, Samtredia and Mtisdziri anticlines [1-10, 13]. In 

the lower cretaceous deposits, oil and gas content may be connected with Lesa anticline. According 

to distribution of oil and gas shows in rocks, meothian-pontian deposits should be considered as 

accompanying the exploration and prospecting complexes in Ochamchire, Zugdidi, Kulevi, 

Samtredia anticlines. In Mtisdziri, Maltakva and Poti structures – the basic oil-gas content complex, 

Maltakva-sea, West maltakva, West Grigoleti, Kulevi-sea anticlines, Ochamchire and Sukhumi  

shelf domes are distinguished by geophysical data as basic oil and gas containing complexes, where 

pespectives are connected with the upper cretaceous, the upper Jurassic, bathonian and the upper 

bajocian deposits, and mallase formation should be considered as accompanying complex [1-11]. 

It is quite conceivable, that hydrocarbon, generated in the upper Jurassic clayey deposits, after 

migration, experienced lateral movement in toarsian-aalenian sandstones and accumulated in  

different types of deposits. As according to geochemical analysis, the lower Jurassic deposits are 

changed according to the stage of catagenisis, which corresponds to the main phase of oil 

generation (depth – from 2-3 km to 4, 5km, and temperature – 100-1800). At the same time, pelitic 

formations are characterized by high content of sapropelic organic substances, accumulated in 

reducing medium [6, 10, 13, 14]. 

The lower bajocian volcanogenic and the upper Jurassic lagoon and olivinic basalts suites do 

not satisfy parameters of rocks, favorable for oil and gas generation. In this respect, the upper 

bajocian and the lower bathonian clayey rocks are of interest, as in wells, there has been gained 

strong gas flow and water, saturated with oil in bathonian deposits, and in the upper bajocian 

deposits – in Maglaki-Partskhanakanebi squire, there has been gained gas [3,6]. On the basis of the 
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mentioned above, there can be raised the question of availability of rocks, favorable for oil and gas 

generation, in the same-aged clayey rocks.  

Oil and gas content is connected with almost all lithologic-stratigraphic units of the 

sedimentary cover of Georgia, and samples, taken from breccias of zones of methane inflows and 

mud volcanoes on the bottom of Black Sea, and availability of helium and argon high concentration 

areas in Guria coastal part, indicate to the nature of hydrocarbon fluids. Evidently, emanations, 

running from depth, mix with organic substances, scattered in rocks, and give origin to forming 

initial oil and gas accumulations. 

 

Probable types of oil- and gas deposits within the land of the West Georgia and adjacent 

water area of the Black sea 

 

Age Rocks Type of HC Type of deposits 
Type of 

reservoir 

1 2 3 4 5 

Miocene and 

lower Pliocene  

Terrigenous and 

partially carbonate 
Gas and oil 

Roof, tectonic-

screened and lithologic 
Porous  

Oligocene - lower 

Miocene 
Terrigenous 

Gas and 

probably oil 

Roof, lithologic and 

screened  
Porous  

Middle Eocene 
Volcanogenic-

sedimentary 

Oil and gas 

condensate-oil 

Roof, screened and 

near-contact 
Fractured 

Upper cretaceous 

with danian stage 
Carbonate 

Oil and gas-

condensate-oil 

Roof, stratigraphic 

(connected with 

disconformities) 

Fractured-

cavernous 

Upper jurassic 
Terrigenous-

carbonate 

Oil and gas-

condensate-oil 

Roof, lithologic and 

stratigraphic 

(connected with initial 

pinching out) 

Fractures-porous 

and fractured-

cavernous 

Upper bajocian-

bathonian 
Terrigenous  

Oil and gas-

condensate-oil 

Roof, screened and 

stratigraphic 

(connected with initial 

pinching out)  

Porous and 

fractured-porous 

Toarsian and 

Aalenian 
Terrigenous  Oil  Roof  Fractured-porous 

 

3. Conclusion  

 

   According to all-round researches [1-16] the following should be formulated: 
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1. Formation of oil and gas accumulations in toarsian-aalenian sandstones should be 

considered conventionally, as the bottom of bajocian is not penetrated by drilling in the 

West (Kolkhida) zone of sinking of Transcaucasia Intermountain Region. Formation of oil 

accumulations probably has started since the end of the later Jurassic, and of gas – since 

beginning of the later cretaceous. 

2. Formation of oil accumulation in the upper bajocian-bathonian sandstones has started since 

the beginning of the later cretaceous, and of gas – since the later Eocene. Here can be 

determined ways of migration from the deeper laid parts of the West-Black Sea Depression 

and the land of the West Georgia.  

3. Oil accumulation in the upper Jurassic carbonate-terrigenous section (after the example of 

Okumi) with the earlier Paleogene could form from the lower and the middle Jurassic clayey 

and the upper Jurassic  bituminous carbonate rocks; 

4. In the upper cretaceous carbonate section (after the example of Chaladidi), oil accumulation 

could have been formed with the start of Miocene. As underwater domes of the black Sea 

water area experience gradual rising from the start of the later cretaceous, ways of 

migrations of hydrocarbons from older rocks can be considered from deeper areas of the 

Black sea water are and the land of the West Georgia – to the side of rising; 

5. In the southeast part of the Black Sea water area, Mesozoic deposits are sunk deep. The tops 

of Eocene and upper cretaceous are deposited at 5-6 and 7-8 km, respectively. At the given 

stage, the middle Eocene volcanogenic rocks (near to the land) and Oligocene-lower 

Pliocene molasse formation are of the first priority exploration interest, and the upper 

cretaceous carbonate section and Paleocene-Eocene flysch  deserve interest on the land of 

the West Georgia. At that, formation of oil accumulations in the upper cretaceous carbonate 

section could start since the earlier Eocene, and of gas – since the later Eocene; 

6. In producing horizons of Oligocene-the lower Pliocene molasse formation, formation of oil 

and gas accumulations could start since: a) Oligocene-the lower Miocene deposits: oil – 

since the middle Pliocene, and gas – since the later Pliocene; b) in the middle and upper 

Miocene deposits: oil – since the start of Pleistocene, and gas – since the middle Pleistocene; 

c) in the lower Pliocene deposits: oil – since the middle Pleistocene. 

At this time, the given issue has a conventional character and requires more detailed 

geological-geophysical researches and hydro geological-geochemical analysis, especially as 

it is required to review all data of biogenic and  abiogenous origin of oil and gas. In this 

aspect, deep faults and block structure of Pre-Jurassic crystalline basement of Transcaucasia 

Intermountain Region and the East-Black Sea Depression play the decisive role.  
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amierkavkasiis mTaTaSueTis dasavleT (kolxeTis) daZirvis 

zonis farglebSi navTobis da gazis budobebis formirebis 

geodinamikuri evolucia. nn..  jjiiqqiiaa,,  dd..  vvaaxxaanniiaa..   

amierkavkasiis mTaTaSueTis dasavleT (kolxeTis) daZirvis zonis da mimdebare Savi 

zRvis akvatoriis geologiuri agebuleba aRwerilia mravali mkvlevaris SromebSi [1-17], 

romlebic Sedgenilia saqarTvelosa da Savi zRvis mimdebare qveynebis mravali eqspedici-

ebis mier Catarebuli geologiur-geofizikuri, hidrogeologiur-geoqimiuri kvlevebis da 

burRvis monacemebis analizze. es Sromebi interess iwvevs dasavleT saqarTvelos danale-

qi safaris da masTan mimdebare Savi zRvis akvatoriis gelogiuri agebulebis da navTobga-

zSemcvelobis dasazusteblad, miT ufro roca Savi zRvis mTel aRmosavleT sanapiroze 

aRmoCenilia navTobgazdagrovebebi. statiaSi dasavleT saqarTvelos sanapiro zolis 

magaliTze moyvanilia navTobgazdagrovebis SesaZlo variantebi, romlebic warmoadgenen 

yvelaze perspeqtiuls da Rrma burRvisaTvis (5 km-mde) xelmisawvdoms. 

sakvanZo sityvebi: navTobi, gazi, budobi, damWeri, qani, antiklini, sinklini, akvatoria, 

xmeleTi, struqtura, amoweva, WaburRili, geofizika. 

 

GGEEOODDYYNNAAMMIICC  EEVVOOLLUUTTIIOONN  OOFF  OOIILL  AANNDD  GGAASS  DDEEPPOOSSIITT  GGEENNEERRAATTIIOONN  WWIITTHHIINN  TTHHEE  WWEE--

SSTTEERRNN  ((KKOOLLKKHHIIDDAA))  ZZOONNEE  SSIINNKKIINNGG  OOFF  TTRRAANNSSCCAAUUCCAASSIIAANN  IINNTTEERRMMOOUUNNTTAAIINN  RREEGGIIOONN. 

N.Jikia,  D. Vakhania.  

Geological structure of the Western (Kolkhida) zone of sinking of Transcaucasian Intermountain 

region and adjacent territory of The Black Sea water area is presented in numerous works [1-17], composed 

according to analysis of geological-geophysical, hydro geological-geochemical researches (with drilling data) 

of different expeditions of Georgia and  The Black Seaside countries, which deserve interest for specifying 

the geological structure and degree of oil and gas impregnation of the sedimentary cover of The Western 

Georgia and adjacent to it Black Sea water area, especially along the seashore as there have been revealed 

oil- and gas accumulations (Rize, Supsa, Shromisubani, Chaladidi, Okumi, Semenovskoe, Serebrianskoe, 

Golishino, Lebedo and others), for determining the prospects loth the numerous surface seepages and 

shows or flows of oil and gas during drilling from different ages of rocks of Mesozoic-Cenozoic sedimentary 

cover should be taken into account. 

In the given article after the example of the coastal part of the West Gergia, there are reduced basic 

variants of oil and gas accumulation, which are the most promissing prospecting objects for deep drilling (up 

to 5 km). 

Key words: oil, gas, deposit, trap, rock, anticline, syncline,waterarea,land, structure, uplift, well, geophysics. 

 

ГЕОДИНАМИЧЕСКАЯ ЭВОЛЮЦИЯ ФОРМИРОВАНИЯ ЗАЛЕЖЕЙ НЕФТИ И ГАЗА 

В ПРЕДЕЛАХ ЗАПАДНОЙ (КОЛХИДСКОЙ) ЗОНЫ ПОГРУЖЕНИЯ ЗАКАВКАЗСКОЙ 

МЕЖГОРНОЙ ОБЛАСТИ. Джикия Н.,   Вахания Д.  

Геологическое строение Западной (Колхидской) зоны погружения Закавказской межгорной об-

ласти и прилегающей акватории Черного моря приводится вo многочисленных работах [1-17], состав-

ленных на анализе геолого-геофизических, гидрогеолого-геохимических исследований (с данными бу-
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рения) разных экспедиций Грузии и  причерноморских стран, которые заслуживают интерес для уто-

чнения геологического строения и степени нефтегазонасыщенности осадочного чехла Западной Гру-

зии и непосредственно прилегающей к ней акватории Черного моря, тем более, что  по всему побере-

жью за последние годы были обнаружены нефтегазонакопления (Ризе, Супса, Шромисубани, Чалади-

ди, Окуми, Семеновское, Серебрянское, Голицыно, Лебедо и др.); а для определения перспектив  на-

до учесть также как многочисленные поверхностные выходы, так и проявления или притоки нефти и 

газа в процессе бурения из разновозрастных пород мезозойско-кайнозойского осадочного чехла.  

В данной статье на примере прибрежной части Зап. Грузии приведены  основные варианты 

нефтегазонакопления, которые являются наиболее перспективными поисковыми объектами для глу-

бокого бурения ( до 5 км). 

ККллююччееввыыее  ссллоовваа::  нефть; газ; залежь; ловушка; порода; антиклин; синклин; акватория; суша; струк-

тура; воздымание; скважина; геофизика. 
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gg..  CCxxaarrttiiSSvviillii,,  

stu-s `navTobisa da ga-

zis sabadoebis damuSave-

bis, navTobgazsadenebis 

da navTobgazsacavebis 

eqspluataciis~ mimarTu-

lebis magistranti 

  

 
gg..  dduurrgglliiSSvviillii,,  

stu-s `navTobisa da gazis 

sabadoebis damuSavebis, nav-

Tobgazsadenebis da navTo-

bgazsacavebis eqspluataci-

is~ mimarTulebis asocire-

buli profesori 

  

uak 622.276.5:658.0182                                                                   gg..  dduurrgglliiSSvviillii,,  gg..  CCxxaarrttiiSSvviillii 

 

 

horizontalur WaburRilebSi wylis SemoWris 

 zonebis seleqciuri izolacia 

  

wwaarrddggeenniilliiaa  ssaaiinnJJiinnrroo  aakkaaddeemmiiiiss  aakkaaddeemmiikkoossiiss  ii..  ggoogguuaaZZiiss  mmiieerr 

 
1. Sesavali 

 

navTobmompovebeli mrewvelobis 

erT-erT mniSvnelovan problemas war-

moadgens produqtiuli fenis navTobga-

cemis koeficientis gazrda. 

navTobis sabados damuSavebis ef-

eqturoba mniSvnelovnad ganisazRvreba 

WaburRilebis eqspluataciis maRali 

koeficientiT da, Sesabamisad, misi 

muSaobis optimaluri reJimis SerCeviT, 

rac TavisTavad damokidebulia Wabur-

Rilis sangrevispira zonis mdgomareo-

baze da mopovebul produqciaSi wlis 

procentul Semcvelobaze.  

msoflioSi yoveldRiurad moipoveben daaxloebiT 12 

milon m3 navTobs, romelsac 33 milon m3  wyali moyveba [1]. navTobkompaniebi muSaoben 

navTobis mopovebis gazrdisken da rogorc praqtika gviCvenebs wylis SemoWris 

izolacia warmoadgens erT_erT yvelaze swraf da iaf gzas saeqspluatacio xarjebis 

Semcirebisa da navTobis mopovebis gazrdisTvis.  

 

2. ZiriTadi nawili 
 

WaburRilebSi wylis SemoWris saizolacio samuSaoebis ZiriTad mizans warmoad-

gens wylis filtraciis napralebis (“arxebis”) izolacia, navTobgajerebuli fenis 

SeRwevadobis SenarCunebasTan erTad. e.i. nebismierma operaciam wyalmodinebis SezRudvi-

sken zemoqmedeba unda moaxdinos navTobgajerebuli koleqtoris  gawylovanebul nawi-

lze. 

fenSi wylis saizolacio samuSaoebi SeiZleba davyoT or kategoriad: 

1. martivi; 

2. rTuli. 

martivs miekuTvneba WaburRilis lulaSi cementis xidis dayeneba rogorc 

cementis fenSi nawilobrivi CatumbviT, aseve e.w. cementis Wiqis saxiT. 
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rTuli samuSaoebi dakavSirebulia seleqciur saizolacio samuSaoebTan, rac 

gamoisaxeba specialuri wyalsaizolacio xsnaris gamoyenebiT da saSualebas gvaZlevs 

gadavketoT wyliani zonebi, aqedan gamomdinare, SevamciroT fenis wylis Semcveloba mo-

povebul produqciaSi.   

 
 

seleqciuri izolacia mravladaa Catarebuli vertikalur WaburRilebSi. 

saqarTveloSi wylis SemoWris seleqciuri izolacia pirvelad Catarda 1984 wels, mas 

Semdeg, rac moxda samgori_patarZeulis navTobis sabadoze mompovebeli WaburRilebis 

gawylovaneba, rac TavisTavad gamowveuli iyo WaburRilebis maRali debitebiT eqsplu-

ataciis SedegiT [2]. samgori_patarZeulis sabados # 111 WaburRili muSaobda tumbos 

reJimze da iyo 100% gawylovanebuli (moipovebda 600-700m3/TveSi wyals). seleqciuri 

izolaciis Sedegad 05.07.1984 wels WaburRili Sadrevnirebda 14 dRe, mopovebul pro-

duqciaSi fenis wylis Semcveloba Semcirda 8%_mde. TeleTis sabadoze #14 WaburRi-

lze seleqciuri izolaciis Sedegad 1985 wels wylis procenti 99%_dan Semcirda 

0,6%_mde. 1984 wels Catarebuli samuSaoebis Sedegad samgori_patarZeulis da Tele-

Tis sabadoebis 20 WaburRilidan damatebiT mopovebul iqna 29800 tona navTobi[2]. 

yvela zemoT xsenebuli samuSao Catarebuli iyo vertikalur WaburRilebSi.  

bolo 10 wlis ganmavlobaSi didi yuradReba mieqca horizontalur WaburRilebs, 

romelTa saSualebiTac bevrad gaizarda debitebi, amasTanave WaburRilis gawylovanebis 

dros warmoiqmneba mravali axali problema. Tu vertikalur WaburRilSi wylis ko-

nusis amowevis SemTxvevaSi SegveZlo elementalurad cementis xidis dayeneba, ho-

rizontalur WaburRilSi es garTulebulia. didi mniSvneloba aqvs ganisazRvros 

filtrSi wylis SemoWris intervali.  
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zemoaRniSnuli problemis gadasaWrelad konkretul WaburRilSi Catarda kvleva 

wylis SemoWris zonebis dasadgenad, amisaTvis gamoyenebuli iyo xelsawyo Caкмap 7A 

drekadi milebis (CT) saSualebiT. Caкмap 7A warmoadgens kompleqsur xelsawyos, gan-

kuTvnils WaburRilebis geofizikuri kvlevisTvis, masSi gaerTianebulia eqvsi gamzomi 

xelsawyo (Termometri, manometri, rezistivimetri, debitometri, tenmzomi, muftebis 

lokatori). 

miRebul grafikze mocemulia rezistivimetris monacemebi WaburRilis filtris 

zonis gaswvriv. filtris sigrZe warmoadgens 508 metrs. mrudi gviCvenebs rezistivi-

metris Cvenebebs filtris dasawyisidan sangrevamde.  

- mniSvneloba, romelic naklebia 0,1 simensi/m warmoadgens navTobs. 

- mniSvneloba meti 0,75 simensi/m warmoadgens feni wyals. 

- mniSvneloba 0,2_0,45 simensi/m fenis, teqnikuri wylis da navTobis narevs.  

grafikidan gamomdinare SegviZlia gamovyoT Semdegi zonebi:                         

zona A rezistivimetris monacemebis mixedviT pirveli 20 metri SeiZleba iyos: 

1. navTobis, fenisa da teqnikuri wylis narevi, 2. teqnikuri da fenis wylis narevi. 

zona B 20_200m SeiZleba iTqvas, rom WaburRilis CaxSobis dros aq mimdinareob-

da teqnikuri wylis ZiriTadi STanTqma. 70_110 metris intervalSi, rogorc Cans, ar 

aris modineba saerTod. amaze miuTiTebs TandaTanobiTi Semcireba da Semdeg gamtariano-

bis gazrda, miuxedavad xarjisa. 

zona C zona xasiaTdeba mineralizebuli wylis modinebiT. 

zona D 300_320m eleqtruli winaRobis mniSvneloba migvaniSnebs navTobian napra-

lze. 

zona  E 320_380m fenis wylis SemoWris adgili. 

zona F  380_410m navTobis zona. 

zona G  410_440m mineralizebuli fenis wylis SemoWris adgili. 

zona H  440_500m navTobis fenis didi zona, rogorc Cans ZiriTadi. 

zona I  500_508m gaCerebuli zona, sadac navTobisa da wylis narevia. rogorc 

Cans, am zonaSi modena saerTod araa. 

aRsaniSnavia is garemoeba, rom aseTi tipis samuSaoebi tardeba im SemTxvevaSi, 

rodesac WaburRili bunebrivad Sadrevnirebs. 

mocemul variantSi vinaidan WaburRilis produqcia 70-80%-iT iyo gawylovane-

buli fenis energia ver uzrunvelyofda WaburRilis Sadrevnuli meTodiT 

eqspluatacias, amitom fenis drenirebisTvis gamoyenebuli iyo donis daweva gazliftis 

saSualebiT. 

kaJorganuli tamponaJuri nivTierebebi AKOP БH  warmoadgens siTxes moyviTalo–

yavisfridan muq–yavisframde, gayinvis temperatura –50 0C, dinamikuri siblante 1–30 

mpa*wm da simkvrive 980–1100 kg/m3. AKOP_is wyalTan urTierTqmedebis Sedegad 

warmoiqmneba geli, romelic SemdgomSi temperaturisa da sxva faqtorebis zemoqmedebis 

Sedegad warmoqmnis mkvriv nivTierebas, romelic aRar ixsneba wyalSi. AKOP –is 

saSualo xarji erT WaburRil–operaciaze warmoadgens 2_5 tonas. erTi tonis 

Rirebuleba Seadgens 4590 lars. 

saremonto saizolacio samuSaoebis teqnologia AKOP–is gamoyenebiT saSualebas 

gvaZlevs movaxdinoT wylis SemoWris zonebis seleqciuri izolacia rogorc vertika-
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lur, aseve horizontalur WaburRilebSi, rac ganpirobebulia masalis TvisebebiT. sau-

keTeso Sedegis misaRwevad teqnologia SeiZleba adaptirebuli iyos konkretuli geo-

logiur-teqnikuri pirobebisTvis. 
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AKOP-iT wyalgajerebuli xsnaris momzadebis dros wyali SehyavT porciebad. 

wylis pirveli nawilis Seyvanis dros xdeba egzoTermuli reaqcia, romlis Sedegad 

warmoiqmneba reaqciis produqtebi, romlebic ganusazRvreli raodenobiT ixsneba wyalSi 

yovelgvari ganSrevebis gareSe. es wyalgajerebuli kompozicia SemdgomSi temperatu-

ruli da sxva faqtorebis zemoqmedebis Sedegad warmoqmnis gels, romelic aRar ixsneba 

wyalSi. wyalgajerebuli AKOP-is misaRebad SeiZleba gamoyenebul iyos nebismieri 

wyali, Tixis xsnaris CaTvliT. erTaderT winaaRmdegobas warmoadgens garemos mJavian-

oba, igi ar unda aRematebodes pH < 6,5. anu saremonto saizolacio samuSaoebis warmo-

ebis dros aucilebelia gamovricxoT xsnaris tute garemosTan Sexeba, radgan am SemT-

xvevaSi swrafad warmoebs xsnaris gelireba.   

 kompleqsuri samuSaoebi wylis SemoWris zonebis seleqciuri izolaciisaas 

xorcieldeba Semdegi TanamimdevrobiT: 

1. WaburRili aRiWurveba saWiro danadgarebiT, damWirxni xazebi gamoicdeba 

mosalodnelze  1,5-jer met wneviT. 

2. mzadddeba wyalsaizolacio xsnari im raodenobiT, romelic saWiroa wylis 

SemoWris izolaciisaTvis imis mixedviT, Tu ra simZlavrisaa fena da 

savaraudo kvebis konturis radiusi. 

3. gamoiTvleba dro, romelic saWiroa reagirebisTvis. 

4. momzadebuli xsnari Caitumbeba ssm saSualebiT WaburRilSi da gaitumbeba 

winaswar gaTvlili raodenobis gamtumbavi siTxiT. 

5. samuSaoebis warmoebis procesSi mimdinareobs kontroli saizolacio xsnaris 

xarjze, saWirxni nivTierebis, CaWirxvnasa da gatumbvis wnevaze. 

6. WaburRili rCeba 48 saaTi daketili im wnevaze, romelic CaWirxvnis saboloo 

wnevis tolia, sanam ar moxdeba xsnaris gelireba. 

teqnologiuri procesis mimdinareobis dros gamoiyeneba WaburRilis piris 

standartuli mowyobilobebi, meqanizmebi da agregatebi, romlebic gamoiyeneba WaburRi-

lebis miwisqveSa da kapitaluri remontis dros. raodenoba da tipi teqnikuri saSua-

lebebis procesis ganxorcielebisaTvis damokidebulia arCeul teqnologiur sqemaze da 

CasaWirxni reagentis moculobiT. teqnologiuri saSualebebis minimaluri raodenoba - 

2 cementis agregati ЦА-320, 2-3 avtocisterna 8-10m3 moculobiT. 

WaburRilis aTviseba saremonto saizolaco samuSaoebis Semdeg xorcieldeba sa-

badoze miRebuli meTodiT. WaburRili ar saWiroebs meorad perforacias, misi eqsplua-

tacia unda ganxorcieldes im debitiT, romelic ar aRemateba samuSaoebis Catarebamde 

debits, mizanSewonilia, rom igi 20-40% ufro mcirec iyos. depresia ar unda aRe-

matebodes 30 atmosferos. 

wylis SemoWris adgilebis izolaciis dros didi mniSvneloba eniWeba xsnaris 

saizolacio filtraciul  Tvisebebs. AKOP advilad aRwevs wyliT gajerebul fenSi, 

Seereva wyals da warmoqmnis gels. amave dros navTobSemcvel fenSi misi filtracia 

mdovred mimdinareobs da warmoqmnis gels, romelic umniSvnelod amcirebs SeR-

wevadobas. swored amaSi gamoixateba xsnaris seleqciuroba. 
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3. daskvna 

 

saqarTvelos navTobis sabadoebi ZiriTadad damuSavebis bolo stadiazea. navTobis 

mopovebis stabilizaciisa da gazrdis perspeqtivebi dakavSirebulia WaburRilebis 

sangrevispira zonis intensifikaciaze. navTobis debitis Semcireba mravali faqtoriTaa 

gamowveuli (energetikuli mdgomareobiT, damuSavebis tempiT). araswori damuSavebis 

gamo wyalnavTobis kontaqtis gadaadgileba xdeba araTanabrad, rac iwvevs WabuRilis 

produqciis gawylovanebas, aseve wylis SemoWra SeiZleba moxdes napralebidan da 

cudad dacementebuli milgare sivrcidan. navTobze fasebis zrdasTan erTad izrdeba im 

samuSaoebis Catarebis mniSvneloba, romelic xels Seuwyobs arsebuli WaburRilebis 

fondis SesanarCunebas. 
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UDC 622.276.5:658.0182                                                                             G. Durglishvili, G. Chkhartishvili 

 

SELECTIVE ISOLATION OF FLOODED ZONES IN 

HORIZONTAL WELLS 
 

PPrreesseenntteedd  bbyy  II..  GGoogguuaaddzzee  ––  HHoonnoouurreedd  aaccaaddeemmiicciiaann,,  EEnnggiinneeeerriinngg  AAccaaddeemmyy    ooff  GGeeoorrggiiaa  

 

1. Introduction 

 

One of the main problems of oil industry is the increase of petrolfeedback coefficient. 

Exploitation efficiency of oil deposit is defined by  high coefficient of wells exploitation  and 

accordingly by choice of the optimum mode of work, which, of course, depends on the condition of 

the well’s bottom zone and the percent of water content in an extracted fluid. 

 Every year an oil recovery is nearby 12 milion m3, which is accompanied with 33 milion m3  

of water [1].  The oil companies seek to increase oil production and as the  experience shows, 

isolation of flooded zones is one of the fastest and cheap way to decrease charges and increase 

petrolfeedback. 

 

2. The Body 

 

 The basic purpose of flooded zones isolation in wells is isolation of water channel filtration 

keeping the oil-saturated layer permeability. 

Isolation works can be divided in two categories: 

1. Simple, 

2. Complex. 

To simple works can be attributed mounting of the cement bridge in the well both by partial 

cement pumping in a layer and in a way of “cement glass”. 

Complex works are connected with selective isolation, using special isolation mud that 

enables us to block water inflows and accordingly to reduce water content in fluid. 

Selective isolation has been carried out many times in vertikcal wells. Selective isolation in 

Georgia was used for the first time in 1984 after Samgori-Patardzeuli oil field wellholes had been 

flooded caused by wellhole high debit as a result of expoitation [2]. Samgori-Patardzeuli wellhole 

№111 deposit worked in a pump mode and extracted 100 % of water (600-700 m3/a month). Since 

carrying out the selective isolation in may 7th, 1984 the well had been gushing for 14 days, layer 

water content decreased by 8 %. Carrying out selective isolation in Teleti well №14 percent of 

water decreased from 99 % to 0,6 % in 1985. As a result of selective isolation works carried out in 

1984 out of 20 wells on Samgori-Patardzeuli and Teleti deposits 29800 t of oil had been 

additionally extracted. 

All above mentioned works have been carried out in vertical wells. 

During last 10 years a great attention has been turned to horizontal wells by means of which 

debits have grown but with flooding of wells there appear a lot of new problems to be solved. It in 

vertical wells in case of cone raising it was possible to mount a cement bridge easily, in horizontal 

wells it is more complicated. Definition of the interval of water inflow in the filter is of great 

importance. 
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pic. 1 

 

 For the solution of described above problem investigation has been carried out in a concrete 

well for definition of water-inflow zones in the filter. Device “Sakmar” 7A appling of  “ST”  has 

been used. “Sakmar”  7A is the complex device for geophysical researches, 6 measuring devices 

united in it (thermometer, manometer, hydrometer, resistivity meter, locator muffs, flowmeter). 

 On the received schedule resistivity meter data are demonstrated in the filter of the well. 

Length of the filter is 508 meters. The curve shows the resistivity meter data from the beginning of 

the filter up to the well’s bottom. 

- Value  less then 0,1 simens/m is oil 

- Value more than 0,75 simens/m is formation water 

- Value 0,2 – 0,45 simens/m is formation, process water and oil mixture. 

 Proceeding from the schedule it is possible to allocate following zones: 

Zone A   The first 20 meters can be: 1.formation process water and oil mixture, 2. formation water 

and process water mixture. 

Zone B    20-200 m it is possible to tell, that at muffling on this site a basic absorption of technical 

water took place. In an interval of 70 -110 m most likely there is not inflow at all. 

Gradual downturn speaks about it and then increase of conductivity, despite the charge. 

Zone C   The zone is characterized by mineralized water inflow. 

Zone D   300 – 320 m Value of electric conductivity indicates presence of oil seam. 
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pic. 2 
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Zone E   320 – 380 m  The zone is characterized by break of formation water. 

Zone F   380 – 410 m  Oil seam zone. 

Zone G   410 – 440 m The zone is characterized by break of mineralized formation water. 

Zone H   440 – 500 m  Wide zone of oil seam, probably the core. 

Zone  I   500 – 508 m The stagnant zone where there is a mix of oil and water; it is obvious, that in 

this zone there is not any inflow. 

 It is necessary to note, that these works are carried out when a chink is gushing. 

 In this case because of that well production flooding by 70-80 %, energy of a layer could not 

provide exploitation of well by gushing method. For layer drainge the level was brought down by 

means of gaslift. 

 Organic-silicon backfill materials AKOP БH is a liquid from yellow-brown up to dark-

brown color, with temperature freezing below  -50oC, with dynamic viscosity 1-30 mPa*s and 

density of 980-1100 kg/m3. As a result of AKOP БH contact with water a gel is formed which 

forms a solid substance under temperature and other factors impact and it doesnot dissolve any 

more. The average charge of AKOP on one well process constitute 2-5t. Price of one tone is 4590 

Lari.  

 Technology of repair isolation works using AKOP enables to realize selective isolation, 

both in vertical and in horizontal wells, which is characteristics of the material.   

While preparing the AKOP water saturated solution water is injected by portions. At first 

injection of water first portion the exsothermal reaction takes place. The result is that products of 

the reaction dissolve in water by indefinite amount without any separation into layers. The water 

saturated composition forms gel later under the influence of temperature and other factor. The gel 

does not dissolve in water. To obtain the waterse turated AKOP any kind of water could be applied 

including clay solution. The only opposition is invironment acidity, it should not exceed pH <6,5. 

That is, in the process of repair isolation works it is impossible to exclude the solution contact with 

the alkaline invironment. In this case the solution turns into gel very fast. 

Complex works go on in the following succession when water inflow zones selection 

isolation takes place. 

 1. Wellhole is equipped with necessary devices, the pumping lines are examined by 1,5 

times more pressure than expected. 

 2. The water isolating solution is prepared in the amount necessary for water inflow isolation 

according to the thickness of the layer and the supposed feeding contour radius. 

 3. The time necessary for the reaction is calculated. 

 4. The prepared solution is pumped into the wellhole by means of ssm and pumped out by 

precalculated amount of the pumpout liquid. 

 5. In the process of works the isolation solution consumption pumping material, pump in 

and pump out pressure are registered. 

6. The wellhole is closed for 48 hours at the pressure that is equal to the finishing pumping 

pressure untill the solution turns into gel. 

The wellhole arrangements, mechanisms and agregates are applied when the technological 

process is on. They are applied when wellhole underground overhaul is going on. Amount and the 

type for realization of technical means process depends on the technological scheme chosen and the 

pumping reagent volume. The technological means minimum amount: two cement agregates 

, 2-3 autocistern of 8-10m3 volume. 
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The wellhole exploitation takes place after repair-isolation works by the method obtained in 

the field. The wellhole does not need secondary perforation. Its exploitation should be done by the 

debit that does not exceed the one before the works. It is expedient that it were less than 20-40%. 

Depression must not exceed 30 atmospheres. 

At the moment of the water inflow sites isolation a great importance is given to the solution 

isolation filtration properties. AKOP easily penetrates into the watersaturated layer, it mixes with 

water and gel is formed. With it in the oilcontent layer its filtration is going on slowly and forms gel 

that lessens penetratibility. This is the very feature of the solution selectionobility. 

 

3. Conclusion 

  

 Oil deposits of Georgia are at the last stage of development. The prospect of preservation 

and increase in volumes of an oil recovery is connected with intensification of bottom zones of 

wells. Reduction of petroleum production is connected with many factors (basically on energetic  

condition of a layer, rate of development). 

 The higher the prices for oil the greater the importance of the work carried out which will 

allow to keep existing fund of chinks. 
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horizontalur WaburRilebSi wylis SemoWris zonebis 

seleqciuri izolacia. gg..  dduurrgglliiSSvviillii,,  gg..  CCxxaarrttiiSSvviillii..  

dReisaTvis didi mniSvneloba eniWeba WaburRilebSi wylis SemoWris zonebis sele-

qciur saizolacio samuSaoebs, romelTa mizania wylis filtraciis napralebis (“arxebis”) 

izolacia, navTobgajerebuli fenis SeRwevadobis SenarCunebasTan erTad. amisaTvis saWi-

roa dadgindes wylis SemoWris intervalebi da Semdeg Catardes saremonto saizolacio 

samuSaoebi. saremonto saizolacio samuSaoebis teqnologiis AKOP gamoyeneba saSualebas 

gvaZlevs movaxdinoT wylis SemoWris zonebis seleqciuri izolacia rogorc vertikalur, 

aseve horizontalur WaburRilebSi, rac ganpirobebulia masalis TvisebebiT. AKOP advi-

lad aRwevs wyliT gajerebul fenSi, Seereva wyals da warmoqmnis gels. navTobSemcvel 

fenSi igi ar gardaiqmneba gelad, amaSi mdgomareobs misi upiratesoba. aqedan gamomdinare, 

igi Tavisi qimiuri SedgenilobiT ar abinZurebs navTobSemcvel zonebs. swored amaSi gamo-

ixateba xsnaris seleqciuroba. 

sakvanZo sityvebi: navTobi, sabado, WaburRili, eqspluatacia, izolacia, kaJorganuli, 

tamponaJuri, wyali. 
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SSEELLEECCTTIIOONN  IISSOOLLAATTIIOONN  OOFF  WWAATTEERRBBRREEAAKK  ZZOONNEE  IINN  HHOORRIIZZOONNTTAALL  WWEELLLLHHOOLLEE.. G. 

Durglishvili, G. Chkhartishvili. 

Nowadays great attention is given to selective isolation well flooded zones which purpose is isolation 

of water-breaks, keeping thus permeability of oil-saturated layer. . For this purpose it is necessary to define 

zones of water-breaks and then to carry out repair-isolation works.  Technology of  repair-isolation works  

using AKOP enables to carry out selective isolation both in vertical and horizontal wells that is the peculiarity 

of the material. The structure easily gets into the water-saturated layer, mixes up with water and turns into 

gel. During too time in the petrolsaturated layer the substance does not turn to gel. Proceeding from it the 

chemical compound does not pollute the petrosated zones. Selectivity of structure is shown in it. 

Key words: oil, deposit, well, exploit, isolation, organic-silicon, backfill, water. 

 

 

СЕЛЕКТИВНАЯ ИЗОЛЯЦИЯ ОБВОДНЕННЫХ ЗОН В ГОРИЗОНТАЛЬНЫХ 

СКВАЖИНАХ. Дурглишвили Г., Чхартишвили Г.  

На сегодняшний день большое внимание уделяется селективной изоляции обводнённых зон 

скважины, цель которой состоит в изоляции водопритоков и сохранении при этом проницаемости 

нефтенасыщенного пласта. Для этого следует определить зоны водопритоков и потом провести ре-

монтно-изоляционные работы. Технология ремонтно-изоляционых работ с использованием AKOP да-

ёт возможность осуществить селективную изоляцию как в вертикальных, так и в горизонтальных сква-

жинах, что является свойством материала. Состав легко проникает в водонасыщенный пласт, сме-

шивается с водой и превращается в гель. В то же время в нефтенасыщенном пласте вещество не 

превращается в гель. Исходя из этого оно своим химическим составом не загрязняет нефтенасыще-

нные зоны. В этом проявляется селективность состава. 

ККллююччееввыыее  ссллоовваа::  нефть; месторождение; скважина; эксплуатация; изоляция; кремнеорганический; 

тампонажный; вода. 
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iirraakkllii  ggoogguuaaZZee,,  

sainJinro akademiis sapatio 

akademikosi, stu-s `WaburRi-

lebis burRvis teqnikisa da 

teqnologiis~ mimarTulebis 

xelmZRvaneli, fiz.-maT. mecn. 

doqtori, sruli profesori 

 

  
  

gguurraamm  vvaarrSSaalloommiiZZee,,  

saqarTvelos da ukrainis sa-

inJinro akademiebis akademi-

kosi, stu-s `navTobisa da 

gazis teqnologiis~ departa-

mentis Tvmjdomare, teqnikis 
mecnierebaTa doqtori,  

sruli profesori 

uak 622.24                                                   i. goguaZe, g. varSalomiZe 

 

WaburRilebi produqtiul fenSi maqsimaluri kontaq-

tiT MRC da misi inteleqtualuri damTavrebis sis-

temebi IWS 
 

1. Sesavali 

 

 WaburRilebis mwarmoeblob-

lobis gazrdisaTvis ar aris sakma-

risi sxvadasxva saremonto samuSa-

oebis warmoeba. yoveldRiurad 

inergeba axali teqnologiebi. feni-

dan fluidis modinebis marTvisa da 

kontrolisaTvis gamoiyeneba rog-

orc distanciuri, aseve interaqti-

uli sistemebi. rom gavzardoT 

fluidis Semodineba WaburRilSi, 

saWiroa gaizardos misi Sexebis 

kontaqti produqtiul qanebTan. am 

mizniT, iburReba horizontaluri 

WaburRili da misgan fenis daxri-

lobis mimarTulebiT damatebiTi mcire diametris ganStoebebi, `koltubinguri~ 

burRvis xerxiT, rasac uwodeben MRC (Maximum Reservior Contact) (maqsimaluri kontaqti 

fenTan). aseTi horizontaluri ganStoebebi SesaZloa gayvanil iqnes liTologiurad 

warmodgenil yvela produqtiul fenSi, magaliTad, ninowmindis farTobebze zeda, Sua 

da qveda eocenuri fenebi produqtiulia. Cven amJamad gamovWeriT fanjara #98 

WaburRilSi, SevediT horizontalurad da vawarmoebT mxolod Sua eocenuri fenebis 

eqspluatacias. saWirod migvaCnia, rom ninowmindis #98 WaburRilSi SevideT 

koltubinguri burRviT qveda da zeda eocenur fenSi da MRC ganxorcieldeba. ufro 

metic, zogierT sabadoebisaTvis aris gacocxlebis pirdapiri gza, radganac darCenili 

navTobis raodenoba geologiuri maragis 30%-ze metia. amave dros horizontaluri 

WaburRili Tavisi ramdenime mcire diametris ganStoebiT warmoadgens WaburRilis 

aTvisebis inteleqtualuri damTavrebis sistemas (IWS-Inteligent Well System). boWkovan-

optikuri gadamwodebi wnevis, modinebis da temperaturis kontrolisa da marTvis 

sistema navTobis mopovebas maqsimalurad gazrdis. 
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nax.1. a) ninowmindis #98 WaburRili; b) saudis arabeTis #194 WaburRili 𝑴𝑹𝑪 da IWS 

sistemiT 

2. ZiriTadi nawili 

 
 distanciuri kontrolisa da interaqtiuli marTvis sistemebi dainerga pirvelad 

saudis arabeTSi kompania `Saudi Aramco~ #194 WaburRilze, romelSic gaiburRa sami 

horizontaluri ganStoeba produqtiul fenSi maqsimaluri kontaqtiT 4200 m. intele-

qtualuri WaburRili (nax. 1, b) aRWurvilia gamavali saeqspluatacio pakerebiT, rom 

uzrunvelyos izolacia yoveli calkeuli gverdiTi horizontaluri lulisa ZiriTadi 

saeqspluatacio kolonisagan. imisaTvis, rom damoukideblad vareguliroT gverdiTi 

horizontaluri ganStoebebi, mwarmoeblobis optimizaciis mizniT, masSi Cayenebulia 
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sami distanciuri interaqtiuli marTvadi milyeli. amgvari interaqtiuli marTvadi 

milyelebi afarToeben WaburRilis aTvisebis periods, fluidis mudmivi sididiT 

Semodinebas fenis maqsimaluri drenirebis procesSi. 

 boWkovani-optikur komutaciis kontrolisa da marTvis interaqtiuli sistema 

saSualebas iZleva distanciurad vareguliroT mopovebis reJimis ZiriTadi parametrebi 

- wneva, temperatura, modineba da maT Soris wylis Semcveloba navTobSi – yovel 

calkeul lulaSi. yvela es parametri kontroldeba calkeuli lulis milyelis 

optimaluri marTvisaTvis. dabolos, WaburRilis ZiriTad saeqspluatacio lulidan 

xorcieldeba eqspluatacia satumbi danadgariT `ЭЦН~ - 7 duimiani, romelic 

Cayenebulia Rrmad WaburRilSi. igi imarTeba zedapiridan momkveTi sarqveliT. 

amgvarad, WaburRilis konstruqcia, romelic warmodgenilia 1-el, b naxazze, 

saSualebas gvaZlevs warmodgena viqonioT produqtiul qanebTan maqsimalur kontaqtze 

MRC da WaburRilis damTavrebis inteleqtualur sistemaze IWS, romelsac gaaCnia 

maRali debiti, dabali wnevaTa vardnili xangrZlivi drois ganmavlobaSi. aseTi 

strategia iZleva mdgradi, xangrZlivi mopovebis unars, navTobisa da produqtiuli 

fenis optimaluri aTvisebis procesSi [1,2,3]. 

 

horizontaluri WaburRili ramdenime gverdiTi ganStoebebiT 𝑴𝑹𝑪 

 

WaburRils gansakuTrebuli upiratesoba aqvs, maSin rodesac aqvs maqsimaluri 

kontaqti produqtiul fenTan [1]. aqedan gamomdinare, horizontaluri da daxril-

mimarTuli luliT burRva produqtiul fenSi ufro mizanSewonilia sabados ara 

marto sruli aTvisebis mizniT, aramed maqsimaluri mogebisaTvis. miuxedavad yovelive 

amisa, naSromSi dasmuli sakiTxebi saWiroa mniSvnelovnad, farTod gaSuqebul iqnes 

misi farTo gamoyenebisa da danergvisaTvis. 

dabali ganvladobis mqone karbonatul napralovan tufebSi an tufobreqCiebSi 

horizontaluri luliT fenSi Sesvla da horizontaluri lulidan ramdenime mcire 

diametris ganStoebis gayvana an, piriqiT, vertikaluri lulidan ramdenime produqti-

ul fenSi Sesvla, mniSvnelovnad zrdis WaburRilis damTavrebis procesSi produqtiul 

qanebTan Sexebis farTobis kontaqts, rac TavisTavad miuTiTebs produqtiulobis zr-

daze. WaburRilis produqtiuloba bevrad aris damokidebuli mis amorecxvaze, misi 

lulis mTlianad gawmendasa da gamagrebaze, radganac horizontalur lulaSi navTobis 

Semodineba damokidebulia horizontalur fenTan kontaqtis gafarToebaze. mravallul-

iani teqnologia gamoyenebuli iyo swored fenTan kontaqtis gafarToebis mizniT. 

dabali ganvladobis mqone koleqtorebSi kontaqtis farTobis mniSvnelovani 

zrda produqtiul fenSi gvaZlevs produqtiulobis koeficientis mniSvnelovan zrdas. 

calkeuli gverdiTi mcire diametris mqone horizontaluri ganStoebebi, romelTa 

sigrZe SesaZloa SezRudul iqnes, magram Sexebis kontaqtis gafarToeba imdenad 

maRalia, rom misi gamoyeneba sakmao sagrZnob efeqts iZleva. 

Cveulebriv, mravallulian WaburRils 𝑀𝑅𝐶 aqvs sami an, iSviaTad, oTxi 

gverdiTi horizontaluri ganStoebebi, romlebic SesaZloa gaburRil iqnes rogorc 

vertikaluri WaburRilidan, aseve horizontaluridan. yovelive calkeuli horizonta-
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luri gverdiTi ganStoeba moqmedebs, rogorc calkeuli WaburRili. arsebobs gansxvave-

buli ganvladobisa da produqtiulobis mqone horizontaluri gverdiTi ganStoebebi. 

ZiriTadi WaburRilis konstruqciaSi (teqnikur kolonaSi) 𝑀𝑅𝐶 SesaZloa Caye-

nebul iqnes inteleqtualuri 𝐼𝑊𝑆- sistemebi, imisaTvis, rom SevamciroT WaburRilis 

riski fenis maxasiaTeblis cvalebadobis mimarT, romelmac SesaZloa gamoiwvios 

naadrevi gawylovaneba an arasakmarisi navTobis raodenobis mopoveba (saudis arabeTSi). 

#194 WaburRilis SemTxvevaSi igi Sedgeba sami horizontaluri ganStoebisagan 𝑀𝑅𝐶 −
𝑁, xolo damTavrebis inteleqtualuri WaburRiluri sistema 𝐼𝑊𝑆 Sedgeba sami 

pakerisagan, sami marTvis sarqvelisagan da maTi marTvisa da kontrolis interaqtiuli 

sistemisagan. isini damoukideblad awarmoeben wnevis Semodinebas da temperaturis 

kontrols, marTvis boWkovan-optikuri gadamwodebiT, yovel calkeul lulaSi, Wabur-

RilSi yovelgvari sazomi instrumentebis CaSvebis gareSe (ix. nax. 1, b).  

 

WaburRilis inteleqtualuri sistemebis  𝐼𝑊𝑆  gamoyenebis teqnologia 

 

inteleqtualuri WaburRilis sistemebi 𝐼𝑊𝑆  warmoadgenen interaqtiul kon-

trolisa da marTvis sistemas, romlebic saSualebas gvaZlevs distanciurad (Wabur-

RilSi yovelgvari instrumentebis satumbi-sakompresoro milebis 𝐻𝐾𝑇 CaSvebis gareSe) 

ganvaxorcieloT interaqtiuli kontroli da marTva ramdenime zonis gaerTianebiT erT 

WaburRilSi, mopovebis optimizaciis mizniT. yovelive amiT umjobesdeba fenis damuSave-

ba da marTva erTi mxriv da mcirdeba saeqspluatacio saerTo xarjebi navTobis mopove-

bisas. 

 𝐼𝑊𝑆 Tavdapirvelad Camoyalibda da Seiqmna, rogorc specialuri sistema, raTa 

WaburRilebSi minimumamde dasuliyo is xarjebi, romlebic dakavSirebulia mis aTvi-

sebasTan, rTul WebSi sxvadasxva meTodebis, iaraRebis da reagentebis gamoyenebisas wya-

lqveSa Wispira armaturis mowyobilobis marTvis operaciaTa Catarebisas, romelic 

aWarbebs ramdenime 10 milion dolars (Tundac erTi operacia umetes SemTxvevaSi). 

inteleqtualuri WaburRilis sistema gamoiyeneba saeqspluatacio xarjebis Sesamcireb-

lad (rac gamarTlebulia). 

𝐼𝑊𝑆 teqnologiis ganviTarebam miaRwia gacilebiT maRal dones saeqspluatacio 

WaburRilis zRvaze burRvaSi. inteleqtualuri WaburRilis sistemebi gamoiyeneba pro-

duqtiuli fenis ufro ukeTesad drenirebisaTvis da fenis saeqspluatacio maxasiaTeb-

lebis gaumjobesebisaTvis. saudis arabeTSi #194 WaburRilSi 𝐼𝑊𝑆 meSveobiT moipoveba 
fenidan navTobis is maqsimaluri raodenoba, romelic fenis geologiur marags gaaCnia. 

𝑀𝑅𝐶 WaburRilSi Tu erTi gverdiTi lula naadrevad gawylovanda, maSin 

SesaZloa gawylovandes mTeli WaburRili, magram 𝐼𝑊𝑆 amis saSualebiT ar iZleva. 𝐼𝑊𝑆 
moqmedebis Sedegad SesaZlebelia SeCerebul iqnes wylis Semodineba WaburRilSi an 

mTlianad Sekaveba da Caketva. 

misi funqcionirebiT SesaZlebelia gaizardos WaburRilis eqspluataciis xangr-

Zlivoba, radganac normalur reJimSi drenirebis Sedegad izrdeba WaburRilis eqsp-

luataciis xangrZlivoba. 1-el b nax-ze warmodgenilia saudis arabeTis #194 Wabur-

Rilis aTvisebis procesis sqema. 
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nax. 2 

 

nax.2. 

 

fluidi Semodindeba yoveli gverdiTi lulidan ZiriTadad WaburRilis saeqs-

pluatacio kolonaSi. saeqspluatacio pakeri amxoloebs yovel gverdiT ganStoebas da 

aiZulebs fluids yoveli lulidan gavides WabuRilis milyelSi. 

𝐼𝑊𝑆 sistemis mTavar komponents warmoadgens milyelis ketrijis hidravlikuri 

marTva. boWkovani-optikuri sakomunikacio sistemis meSveobiT, saudis arabeTis #194 

WaburRilSi CaSvebul milyels gaaCnia rva muSa mdgomareoba, romelic gansazRvravs mis 

gaxsnis xarisxs: 100; 20; 15; 9; 6,3 da 0%-iT. milyelis poziciis mdgomareobas 

marTavs hidravlikuri ketrijuli Sems-

rulebeli meqanizmi – ori hidravliku-

ri boWkovan-optikuri xaziT, romelic 

amodis WaburRilis Wis piris zedapir-

ze. WaburRilis milyelis erTi mdgoma-

reobidan meoreSi gadaecema wneva, rom-

lic imarTeba interaqtiuli kavSiriT. 

milyelis mdgomaroba mowmdeba fluidis 

Semodinebis raodenobiT, romelic moe-

dineba zedapirze sarqvelis yovel Tana-

mimdevruli zemoqmedebis Sedegad. mily-

elis saerTo xedi naCvenebia me-2 nax-ze. 

 

kontrolisa da marTvis boWkovani-optikuri sistema 

 

boWkovan-optikuri kontrolisa da marTvis inteleqtualuri sistema 

proeqtirdeba sirTulis dabal doneze im gaangariSebiT, rom isini gaTvaliswinebulia 

WaburRilSi CasaSvebad, rogorc pasiuri komponentebi, xolo aqtiuri eleqtronuli 

mafiqsirebeli mowyobilobebi Tavsdeba zedapirze, rom uzrunvelyofil iqnes gazomvis 

maRali sizuste da saimedoobis maRali done. 

 wnevis, Semodinebis da temperaturis boWkovan-optikuri gadamwodebi eSveba Wa-

burRilSi, rogorc mgrZnobiare elementi, breges tipis boWkovan-optikuri diferen-

cialuri gisosi. am elementma, rogorc sensonuri tipis gadamwodma, gauZlo xangrZliv 

Semowmebas. igi xasiaTdeba maRali maCvenebliT. sazogadod cnobilia 160-ze meti aseTi 

gadamwodi. es gadamwodebi uzrunvelyofs realur reJimSi wnevisa da temperaturis 

zonaluri sidideebis kontrols da WaburRilis diagnostirebas. 

#194 WaburRilSi ganTavsebuli iyo orfaziani siTxis xarjTmzomi. am gadamwod-

ma didi roli Seasrula teqnologiuri procesebis ganviTarebaSi [2], romelic realur 

droSi gansazRvravs nakadis Semodinebis ganawilebas WaburRilSi, romelic dayenebulia 

ramdenime horizontalur ganStoebad lulaSi [3]. boWkovan-optikuri xarjTmzomi axali 

tipis gamzomi gadamwodia, xasiaTdeba maRali xarisxis sizustiT, mdgradobiT da koro-

ziamedegobiT. aRniSnul konstruqcias TiTqmis ar aqvs wnevis danakargebi. ufro metic, 

zedapirze myofi aparatura axorcielebs interaqtiul gamokiTxvas, ris gamoc mas ar 

gaaCnia araviTari eleqtruli sistemebi, moZravi nawilebi an birTvuli gamosxivebis 

wyaroebi. xarjTmzomi zomavs or ZiriTad parametrs: Semomavali fluidis saSualo mo-
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culobas da xmis gavrcelebis siCqares. fluidis moZraobis siCqare pirdapirproporci-

ulia saerTo Semodinebis moculobisa, xolo xmis gavrcelebis siCqare _ navTobis 

gawylovanebisa. grafikuli damokidebuleba moyvanilia me-3 nax-ze, saidanac Cans, rom 

1200m/wm xmis siCqare proporciulia gawylovanebis 18%-isa. 

 

nax.3. navTobis gawylovanebasa da xmis gavrcelebis siCqaris proporciuloba  

optikuri xarjTmzomiT gazomvis cdomileba Seadgens ara umetes 1%-s erTfaza 

siTxis moZraobis dros; navTobis da wylis (duRilis wertilze ufro maRlia, rasac 

#194 WaburRilze hqonda adgili) gazomvis cdomileba Seadgenda ±5% mopovebis mTel 

diapazonSi. 

 

 

 

 

 
 

nax.4. koWi, romelzec daxveulia boWkovan-

optikuri kabeli, hidravlikuri marTvis xaziT 

 
nax. 5. saburR danadgarebze marTvis xazebis koWis 

ganTavseba 
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     #194 WaburRilSi Cayenebulia sami sensonuri boWkovan-optikuri 

gadamwodi, raTa gaizomos samive ganStoebidan Semodinebuli nakadis samive parametri: 

wneva, temperatura da moculoba. yvelaze uaxloesi gadamwodi zomavs debitis jamur 

sidides. gazomvis 𝑃𝑉𝑇 sensonuri sistema anxorcielebs gazomili monacemebis miRebas 

da 𝐼𝑊𝑆 sistemaze miwodebas. uzrunvelyofs calkeuli milyelebis inteleqtualur 

marTvas. 

eqspluataciis reJimSi miRebuli wnevisa da temperaturis yvela monacemi 

debitis, gawylovanebis faqtorze saSualebas iZleva cal-calke, calkeuli 

ganStoebidan sworad da maRal doneze awarmoon produqtiuli fenis srulyofili 

damuSaveba, rom maRal doneze uzrunvelyon navTobis mopoveba. aRniSnuli boWkovan-

optikuri teqnologia, maregulirebeli sarqvlebis meSveobiT SesaZlebelobas iZleva 

ganxorcieldes WaburRilis samive ganStoebaSi inteleqtualuri kontroli da marTva. 

  

WaburRilis mSenebloba da inteleqtualuri 𝐼𝑊𝑆 sistemis dayeneba 
 

daxrili WaburRilis mSeneblobisas burRva warmoebda Cveulebriv. fanjrebis 

gamoWrisas ZiriTadi yu

radReba gamaxvilebuli iyo gadamxreli uipstokis gadamyvanebis dayenebaze, rac 

ZiriTadad moicavda 10-18 operacias, romlidanac ZiriTadi iyo: 

 8 1
2⁄ ′′ Ria luliT 3447 m siRrmeSi Sesvla burRviT, gadamyvanis dayenebas 

900 kuTxiT. 

 7′′ kudis CaSveba da dacementeba 1972-3440 m intervalSi. 

 7′′kudis quslis gaburRva da 6 1
2⁄ ′′ lulis gaburRva 4358 metramde da 

Riad datoveba. 

 7′′ kudSi uipstokis dayeneba da frezerireba da burRviT Sesvla 2801-2804 

metrze _ pirveli gverdiTi horizontaluri lula. 

 6 1
8⁄  diumiani Ria lulis gayvana bolo 4023 metr wertilamde. 

 saburRi iaraRis amoReba _ uipstokis amosaRebi instrumentis CaSveba da 

uipstokis amoReba. 

 uipstokis CaSveba fanjris gamoWris mizniT 2182-2185 metrze, meore 

horizontaluri mcire diametris ganStoebisaTvis. 

 6 1
3⁄ ′′ lulis gaburRva 3413 metrze. 

 saburRi iaraRis amoReba _ uipstokis amosaRebi iaraRis CaSveba da 

uipstokis amoReba. 

 lulis amowmenda specialuri mowyobilobiT (xuTi reisi Sesrulda speci-

aluri jagrisebiT da gamwmendi saSualebiT). 

 WaburRilSi 𝐼𝑊𝑆 sistemisa da boWkovani-optikuri kontrolis da marTvis 

𝑃𝑉𝑇 sistemebis CaSveba. 

 7′′ saeqspluatacio kolonis CaSveba mTel sigrZeze. 

 saeqspluatacio kolonis sakidis akrefa. sakidis daxmarebiT misi CaSveba da 

sakidis daxmarebiT marTvis panelis SeerTeba. 
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 saeqspluatacio kolonis dajena sakidze. 

 funqcionirebis gamocda da yvela sarqvelis moqmedebis (wnevisa da 

temperaturis da xarjis sensonuri gadamwodebis) sistemis Semowmeba. 

 WaburRilSi yvela milyelis adgilze dayenebis Semowmeba. 

 wnevis gazrda 1280 metri/duim2, pakeris dayenebis mizniT. 

 4572 metri/duim2 wnevis ganviTareba, romelic moqmedebs pakerze milgare 

sivrcidan. 

 WaburRili mzad aris ukuamorecxvisa da aTvisebisaTvis. 

meore uipstokis amoRebis Semdeg (me-9 operacia) WaburRili mzadaa raTa 

Cayenebul iqnes masSi inteleqtualuri kontrolisa da marTvis sistema 𝐼𝑊𝑆. 
amgvarad, daxril WaburRilSi gaiburRa gverdiTi mcire diametris ganStoebebi. 

Seiqmna 𝑀𝑅𝐶 produqtiul qanTa maqsimalurad maRali kontaqti. CaiSva maTSi boWkovan-

optikuri sakomunikacio sistema Tavis milyelebiT da sensoruli sistemiT – mTeli 

𝐼𝑊𝑆 sistema. 

didi mniSvneloba aqvs WaburRilis amorecxva-gasufTavebas rogorc ganaburRi 

nawilakebisagan, aseve fanjrebis gamoWris dros naqlibisagan, skreperiT da jagrisebiT 

gawmendas, radgan masSi idgmeba WaburRilis inteleqtualuri sistema  𝐼𝑊𝑆. 
Zalze sayuradReboa is, rom CaSvebis operaciebis warmoebis dros klinur 

CamWerSi boWkovani-optikuri kabeli ar unda mohyves, Torem gadaiWreba. amgvarad, 

SesaZlebeli xdeba sanTlebis akrefa da CaSvebis operaciis warmoeba. calkeuli 

operaciis minimumamde dayvanis mizniT milebis SeerTeba da boWkovan-optikuri 

sakomunikacio sistemis CaSveba erTdroulad unda Sesruldes. 

WaburRilis inteleqtualuri 𝐼𝑊𝑆 sistema ikrifeboda qvesistemebad, ramac 

Zalian gaaadvila am ori paralelurad mimdinare operaciis warmoeba WaburRilSi, 

risTvisac Catarebul iqna 12 akrefis sxvadasxva operacia. es operaciebi momzadebul, 

akrefil da CaSvebul iqna WaburRilSi Semdegi mimdevrobiT: 

 akrefa 1 – НКТ, rom daxSul iqnes saeqspluatacio kolonidan konduqtori 

milyelis SemovliT. 

 akrefa 2 – eSveba pakeri da milyeli. saeqspluatacio kolonaSi pakeri 

izolacias ukeTebs saeqspluatacio kolonas. kontrols uwevs siTxis moZraobas 

milyelSi. milyeli gamoyenebulia, rogorc regulatori siTxis moZraobis 

SesaCereblad an gasaSvebad saeqspluatacio kolonisaken, amitom misi muSaobis 

unaris Semowmeba unda Catardes CaSvebis win akrefisas, rom davwrmundeT mis 

funqcionirebaSi. 

 akrefa 3 – aikrifeba mravalfaziani gadamwodi, romelic Sedgeba wnevis, 

temperaturisa da xarjis boWkovan-optikuri gadamwodebisagan (sensorisagan), igi 

akontrolebs wnevis, temperaturis da siTxis Semodinebas kolonaSi da misi 

gawylovanebis sidides. 

 akrefa 4 – Semwovi milis kvanZi, romelic imyofeba pirvel fanjarasTan. igi 

asrulebs koroziisagan dacvis funqcias maRali siCqaris Semodinebis dros 

saeqspluatacio kolonaSi. 
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 akrefa 5 – WaburRilis milyeli pirvel pakerTan erTad gverdiTi 

horizontaluri lulisaTvis. 

 akrefa 6 – boWkovan-optikuri kontrolisa da marTvis sistema wnevis, temper-

aturisa da mravalfaziani siTxis Semodinebis moculobis gadamwodi pirveli 

gverdiTi horizontaluri lulisaTvis. 

 akrefa 7 - 3 1
2⁄ ′′ da 4 1

2⁄ ′′ gadamyvanebis akrefa siTxis mimReb ZiriTad saeqsp-

luatacio kolonisaTvis. 

 akrefa 8 – saeqspluatacio kolonis gamtumbavi milis, marTvisa da kontrolis 

boWkovan-optikuri sistemis akrefa meore horizontaluri lulisaTvis. 

 akrefa 9 – WaburRilis milyelis da pakeris akrefa meore horizontaluri 

lulisaTvis. 

 akrefa 10 – boWkovan-optikuri kontrolisa da marTvis sistemis akrefa mesame 

gverdiTi lulisaTvis. 

 akrefa 11 – meqanikuri mcocavi quros akrefa da WaburRilis Sevseba dizelis 

sawvaviT. 

 akrefa 12 – НКТ-s kolonidan amoReba gadamyvani sarqvlis Casayeneblad da misi 

ganmeorebiTi CaSveba (moTxovnis mixedviT). 

yoveli calkeuli akrefis Semdeg CaiSveba 3 1
2⁄ ′′ da 4 1

2⁄ ′′ saeqspluatacio 

milebi. hidravlikuri da boWkovan-optikuri xazebi gadis saeqspluatacio kolonaSi da 

magrdeba specialuri xamutiT – yovel calkeul qurosTan. 

imisaTvis, rom Semcirdes calkeuli operaciis raodenoba, boWkovan-optikuri 

sistema akrefili unda iqnes adgilze da Semdgom CaeSvas WaburRilSi. yovelive es 

amcirebs montaJis Tanamimdevruli procesis xangrZlivobas. saburR danadgar-

mowyobilobasTan erTad WaburRilSi CasaSvebi milyelis akrefa sruldeba ver-

tikalurad. paralelurad akrefili unda iqnes hidravlikuri kontrolisa da marTvis 

sistema da winaswar gatarebuli pakeris korpusSi. 

yovelive amiT mTavrdeba mosamzadebli samuSaoebi WaburRilis damTavrebisaTvis, 

romlis Sedegad Sesasrulebel operaciaTa ricxvi daiyvaneba minimumamde, riTac 

uzrunvelyofil iqneba maRali saimedooba da sistemis mdgradoba. 

 saeqspluatacio kolonaSi  7′′ milis CaSvebis Semdgom damontaJebul iqna 

sakidi, romlebzedac gadakidebulia boWkovan-optikuri kabeli, romlis CaSvebis 

procesSi didi yuradRebaa saWiro, raTa klinebma ar gadaWras. 

CaSvebis operaciis Semdeg mowmdeba milyelis funqcionireba yvela mdgomareobaSi, 

rom davrwmundeT sarqvlebis muSaobaSi. Semowmebis mizniT #194 WaburRils Cautarda 

boWkovan-optikuri sistemis Semowmeba. Semdgom saeqspluatacio kolonaSi iqmneba 

wnevaTa vardnili, raTa ganxorcieldes jdoma. samive saeqspluatacio pakeris jdomis 

Sedegad rgolur sivrceSi aiweva wneva 4572 metr/duimi2-mde, rom Semowmdes pakeris 

moqmedeba. 

aRniSnuli samuSaoebis Sesrulebis Semdeg samile sakidarze dayenebul iqna uku-

sarqveli, preventoruli bloki, ris Semdeg CaSvebul iqna moqnili НКТ-s milebis 

kolona da gaxsnil iqna Camketi quro. Semdgom saburRi xsnari Secvlil iqna dizelis 

sawvaviT, ris Semdom ganxorcielda fluidis Semodineba [3,4,5,6,7]. 



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                                                            --                                                          bbyyjjddffwwbbeehhbb  nnttmmyyjjkkjjuubbtt,,bb                                                                    --                                                SSCCIIEENNCCEE 

153 

122, 2008 

3. daskvna 
 

WaburRilis momzadebisa da eqspluataciaSi Seyvanis Semdeg samive lulam daiwyo 

moqmedeba, ris Sedegad mopoveba Zalze gaizarda. WaburRilSi marTvisa da kontrolis 

boWkovan-optikuri gadamwodebiT amoqmedebam mogvca WaburRilis inteleqtualuri sis-

tema, romelic maRal Sedegebs gvaZlevs sabados srulyofili damuSavebis mizniT, e.i. 

unda gaizardos WaburRilis kontaqti produqtiul qanebTan 𝑀𝑅𝐶 da dainergos 𝐼𝑊𝑆 
sistemebi. 
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UDC 622.24                                                                                                       I. Goguadze, G. Varshalomidze 

 

WELLHOLES WITH MAXIMUM CONTACT `MRC~ IN THE 

PRODUCTIVE RESERVOIR AND ITS INTELLIGENT 

COMPLETION SISTEMS  `IWS~ 
 

1. Introduction 

 

 In order to increase the wellhole productivity it is not suffice to carry out various kinds of 

repair works. Day by day new technologies are being incalcated. Both remote and interactive 

systems are being applied for cheking and control of fluid flow from the reservoir. To increase the 

fluid inflow in to the wellhole it is necessary to increase its contact with productive reservoir. On 

this purpose the horizontal wellholes are drilled and from it along the direction of the  inclined  

 

 

 

 

 

 

 

 

 

 
 

pic. 1. 
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reservoir the additional slim branching are done.”Coiltubing” drilling that is called MRC 

(Maximum Reservoir Contact). Such horizontal branchings may be run in all lythologically 

presented productive reservoirs, e.g. in Ninotsminda field upper, middle and lower eocen reservoirs 

are productive. We have cut a window in #98 wellhole and are exploiting only middle eocene layer 

reservoir. We consider it necessary to drill #98 Ninotsminds wellhole lower and upper eocene 

layers applying coiltubing drilling and realize MRC. More than that it is the right way to reestablish 

some holes. The oil remains atore is more than 30% of the geologic store. At the same time the 

horizontal wellhole with its slim branchings is the intellegent completion system (IWS-Inteligent 

Well System). Fiber-optical suppliers pressure, inflow and temperature control and regulation 

system can increase the oil production. 

 

2. The Body 

 

 Remote control and interactive control systems first were incalcated in Saudi Arabia “Saudi 

Aramco” company #194 wellhole, where thee horizontal branching have been drilled in productive 

reservioir with maximal contact 4200 m (Pict. 1 b). Intehgent wellhole of 4200 mis equipped with 

experimentation packers for isolation of each side horizontal hole from the principal exploitation 

column. For independent regulation of the side horizontal branchings to optimize the productivity 

three remote interactive controllable branch pipes are placed. The interactive controllable branch 

pipes within the wellhole exploatation period, consistant presence of fluid in the process of 

reservoir maximum drainage. 

Fiber-optic commutation to regulate the basic parametrs of the production regeme: pressure, 

temperature, flow and among them water content in oil – in every separate hole. In the end from the 

hole the exploitation is realized by pump device `ЭЦН~ - 7 inches that is placed deep in the 

wellhole. It is controlled from the surface with the cutting valve. 

So the wellhole structure (pict. 1 a) allows to have some idea on the maximum contact with 

productive revervois on MRC and wellhole finishing inteligent system IWS, that has high debit, low 

pressure drop for a long time. The srtategy of that kind provides stable, long-period yielding 

capability and optimal exploatation process of the productive reservoir [1,2,3]. 

 

Horizontal wellhole with a few side additional branches “MRC” 

  

 Wellhole is especially advantageous when it has maximum of the contact with the 

productive reservoir [1], hance horizontal and directional drilling is more reasonable for maximum 

profit. Despite it is important to consider the problems in the work for application and incalcation in 

industry. 

 In carbonate croky tufts of low conductivity or tuf breccia penetation into the reservoir with 

a horizontal hole and providing a few slim branching or vice versa from vertical hole into a few 

productive reservoir considerably increases the hole space of contact at the finishing stage. It goes 

without saing that productivity increases. The wellhole productivity greathly depends on its 

washing out, cleaning and consolidation of the hole as oil inflow into the horizontal hole greatly 
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depnds on the horizontal contact increase. Multi-hole technology was used just for increasing the 

contact with the reservoir. 

In the collectors of low penetration considerable increase of contact space gives a signiticalt 

increase of the productivity coefficient. The separate horizontal side slim branchings coild be 

limited in length but widening the contact area greatly increases the effect. 

As usual the multyhole wellhole “MRC” has three or seldom four horizontal side branches, 

which could  be drilled both from vertical wellhole and horizontal as well. Each separate horizontal 

side branch acts the same as separate wellhole. 

The are horizontal side branches having different penetration and productivity. 

In the main wellhole structure (technical column) “MRC” there may be installing intelligent 

IWS – systems in order to decrease the risk against the layer characteristic change that can cause 

flooding before the time or insufficient production field. In case of Saudi Arabia #194 wellhole it 

consists of three horizontal branches MRC-N, but finishing intelligent wellhole system IWS 

consists of three parker, three control valves and their checking, regulation interactive systems. 

They carry on pressure independtly, inflow and temperature regulation and control by means of 

fiberoptical suppliers to every hole withaut applying gauge  instrument (pic.1. b). 

 

Wellhole IWS System Application Technology 

 

Intelligent wellhole system IWS is interaction checking and control one which enables to 

realize remote interactive control and regulation for several zones jointly in one wellhole. 

Optimization of production enables on the one side to improve design face and control and decrease 

exploatation total expences while producing oil. 

IWS was initially forced as a spiral system for completion the wellhole. It ment to decrease 

the expenses to minimum that exceeds several 10 millions of dollar. Intelligent wellhole system is 

used for decreasing the exploitation expenses that is reasonable. 

 

pic.2 

IWS technology development achieved far higher level. Wellhole systems are applied for 

better drenage of the productive reservoir exploitation characteristic improvement. In Saudi Arabia 

#194 wellhole IWS enables to produce maximum amount of oil from the geological store reservoir 
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in MRC wellhole if one side hole gets flooded before the time the whole wellhole may get flooded 

but IWS does not allow it. IWS can stop the inflow in the wellhole or lock the water branch. 

IWS functioning may increase wellhole exploiting duration, as at regular regime the 

wellhole exploitating duration increases in all (pic. 1,b) shows Saudi Arabia #194 wellhole 

mastering process scheme. 

The fluid inflows from all side holes mainly in the exploitation column of wellhole. The 

exploitation packer separates every side branch and makes the fluid pass from every hole into the 

wellhole branchpipe. 

The principal component of IWS is branchpipe hydraulic control. By means of fiber-optic 

communicative sytem in Saudi Arabia #194 wellhole the sunk branchpipe has eigth working 

positions that determine its perforation degree: 100; 20; 15; 9; 6; 3 and 0%. The branchpipe position 

is controlled by hydraulic executive mechanism – by two hydraulic fiber-optic lines that rise to the 

wellhole surface. From one position of the wellhole branchpipe the pressure passes to another 

which controlls the branch pipe itself by interactive control. The branchpipe state is controlled by 

fluid inflow amount that flows along the surface as a result of valve successive impact. 

 

Fiber-Optic System of Checking and Control 

 

Fiber-optic checking and control intelligent system are being designed at a low level of 

complexity considering them for sinking into the wellhole as passive components but as active 

electronic fixing devices thy are placed on the surface to provide high accuracy meansurment and 

high level of relibility. Pressure, inflow and temperature fiber-optic sensors discend in the wellhole 

as a sensitive element of Bragg-type fiber-optic differential grating. This element as a sensor-type 

transducer resisted long-time checking. In general more than 160 such transducers are known. 

These transducers provide pressure and temperature zonal values checking and wellhole diagnosis 

in a real regime.  

 

pict. 3. sound spread spead, proportional oil flooding 
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In #194 wellhole twophaze liquid flowmeter was placed. This transducer played a great role 

in the development of technological processes [2], that real by determines the flow distribution in 

time in the wellhole. It is placed in several horizontal branching hole [3]. These fiber-optic 

flowmeters of new type are characterized by high quality of accuracy, stability and corosion 

resistance. The construction has no pressure losses. More than that the apparatus on the surface 

realizes interactive inquiry. Because of that it has no electric system, moving parts or neucleus 

irradiation sources. The flowemeter measures two basic parametrs: iflow fluid average volume and 

sound spread speed. The fluid moving speed is in direct proportion to total inflow activity, but 

sound spread speed is direct proportional to oil flooding. Graphical intercontact of sound spread 

speed and flooding is given in pic. 3. It shows that sound speed of 1200 m/sec is in proportion to 

18% of flooding.  

Optic flowmeter measure is in error by 1% when one-phaze liquid motions; oil and water 

(above boiling point as in #194 wellhole) measuring is in error by ±5% at all ranges of production.  

 

 

 
pic. 4. Coil on what the fiber-optic cabel is wound by means 

of hydraulic control 

 

 
pic. 5. Controlling line coill allocation on the 

drilling devices 

In #194 wellhole there were three flowmeters placed in order to determine the whole flow 

from all three branches. The newest flowmeter measures debit sum total volume. The measuring 

system covers data PVI-system that will provide transduction of all data. 

 All pressure and temperature data obtained from the exploitation regime enables to develop 

the ore or productive reservoir at athigh level. The mentioned fiber-optical technology allows to 

realize intellectual checking and control in all three branchings by means of regulating valve. 

         

Wellhole Construction and Placing the Intelligent System `𝑰𝑾𝑺~ 

 

When constructing the inclined wellhole the drilling was on as usual. At the moment of 

cutting the windows the attention was drawn to placing properly the deflecting whipstock tool and 

the bushing. It covered 10-18 operations out of which the principal ones were: 
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 8 1
2⁄ ′′ with open hole drilling getting down at depth of 3447 m, setting the bushing 

at 900 angle; 

 7′′ tail descending and cementing in the interval of 1972-34-40 m; 

 7′′ tail heel drilling and - 6 1
2⁄ ′′ hole drilling up to 4358 m and leaving open; 

 7′′ setting a whistock in the tail and milling; to get by drilling into the side horizonal 

hole at 2801-2804 m; 

 Running 6 1
8⁄  inches open hole up to 4023m point. 

 Take out of drilling tool – whipstock tool descend and take out; 

 Whipstock tool descend for cutting the window at 2182-2185 m for the second 

horisontal small branching; 

 6 1
3⁄ ′′ hole drilling - 3413 m length; 

 Drilling tool take out – whipstock tool descend and take out; 

 Hole cleaning with a special cleaning equipment (with special brushes and 

detergents); 

 Descend IWS-system and fiber-optic control and managing PVT systems in the 

wellhole; 

 7′′ exploitation column descend along the whole length; 

 Assemblage of exploitation column rank. Descend the column by means of the rank 

and linking the control panelby the rank; 

 Placing the exploitation column on the rank. 

 Examine the functioning and check of valves performance system (presure, 

temperature and expense sensor transmitters); 

 Check of all branch pipes setting in place in the wellhole; 

 Increase of pressure up to 1280 m/inch2 in order to set a packer; 

 Develop pressure up to 4572 m/inch2 that impacts packers from outpipe space; 

 Wellhole is ready for reverse washout and exploitation. 

After taking out the second whipstock (operation 9), the wellhole is ready for the intelligent 

management and control system IWS to be set in. 

So side slim branchings have been drilled in inclined wellhole. Maximum high contact 

between MRC productive reservoirs have been created. Fiber-optic communicative system with its 

branch-pipes and sensor system – IWS-system have been descended in it. Wash-out and cleaning 

both from drilled particles and chips when cutting the window and cleaning with brushes and 

scrapers have a great importance because the intelligent system IWS is set in it. 

Caution should be taken to not to leave the fiber-optic cabel into the wedge clamp when 

descending operations are being carried out other wise it will be cut. To minimize the separate 

operations connection of pipes and descend of fiber-optic communicative system should be done at 

a time. 

The wellhole intelligent IWS-system was being assembled in a way of subsystems. It made 

easy to conduct the two parallel operations in the wellhole. For that 12 assemble various operations 

had been carried out. These operations had been prepared, assembled and descended into the 

wellhole as follows: 
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  Assemblage 1 – НКТ -in order to close the conduction by passing round branch pipe; 

  Assemblage 2 – packer and branching pipe desend. The packer isolates the exploitation 

column, controls the liquid motion in the branch pipe. The branch pipe is used as a regulator for 

halting the liquid or letting its flow towards the exploitation column. So its ability to work should 

be checked before descend while assembling in order to be sure it is functioning; 

  Assemblage 3 – multiphase transmitter is assembled that consists of pressure, temperature 

and fiber-optic transducer (sensor). It controls the pressure, temperature, and liquid inflow into the 

colomn and its flooding amount; 

  Assemblage 4 – sucking pipe unit that is by the first window, carries out the corosion 

security function when the inflow speed is high in the exploitation colomn; 

  Assemblage 5 – wellhole branchpipe with the first packer for the side horizontal hole. 

  Assemblage 6 – fiber-optic control and management system for pressure, temprature and 

multiphase liquid inflow volume sensor the first side horizontal hole; 

  Assemblage 7 – 3 1
2⁄ ′′ and 4 1

2⁄ ′′ bushing assembling for the liquid receiver basic 

exploitation colomn; 

  Assemblage 8 – piping out pipe of the exploitation column management and control fiber-

optic system assembling for the second hole; 

  Assemblage 9 – assemble of wellhole branchpipe and packer for the second horizontal 

hole. 

  Assemblage 10 – assembling of fiber-optic control and management system for the third 

side shaft; 

  Assemblage 11 – assambling mechanic slip clutch and filling the wellhole with diezel 

fuel; 

  Assemblage 12 – take НКТ out of column to set selector valve and discend repeatedly 

(when demanded). 

After each assemblage  3 1
2⁄  and 4 1

2⁄  exploitation pipes are descended. Hydraulic and 

fiber-optic lines pass belt  zone at every clutch connection. 

To minimize the amount of separate operations the fiber optic system must be assembled on 

the site and then inlet into the wellhole. This minimizes length of the mounting sequence process. 

Assemblage of the branch pipe in to be descended is carried out vertically together with the drilling 

equipment in paralel. Hydraulic control and mangement system must be assembled and passed 

through the parcker casing beforehand. 

At this point all the preparation work is finished for the wellhole completion. The amount of 

operations is minimized and that guarantees high reliability and system stability. 

After descending 7′′  pipe the maintenance column casing a rack has been fixed which holds 

the fiber-optic cable. Care should be taken in order wedges  not cut it. After descending operation 

functioning of the branch pipe is checked in all positions to make sure the valves work properly. In 

well #194 fiber-optic cable system was also checked. 

In the next exploitating column the pressure fall takes place to realize sagging in all three 

exploitation packer. As a result of sagging preasure rises in the circular area by 4572 m/inches to 

check paker performance integrity. 
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After carrying out above described work a reverse valve – the preventive block was fixed on 

the pipe rack. Then a flexible НКТ pipe column was discended and the lock clutch was opened. 

Later drilling mud was changed into diesel fuel and fluid infow started. 

 

3. Conclusion 

 

After preparation and starting the  exploitation of the wellhole all trhee hole began to run. As 

a result the production increased. In the wellhole the management and control activition by means 

of the fiber-optic transmitter gave us wellhole intelligence system. That means that contact between 

wellhole and productive reservoir MRC should be increased and IWS systems should be incalcated. 
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WaburRilebi produqtiul fenSi maqsimaluri kontaqtiT MRC da misi 

inteleqtualuri damTavrebis sistemebi  IWS. ii..  ggoogguuaaZZee..  gg..  vvaarrSSaalloommiiZZee..   
ganxilulia WaburRilis damTavrebis aqtivaciuri problema vertikaluri an 

horizontaluri burRviT, romelSic iburReba damatebiTi mcire diametris ganStoebebi 

produqtiul fenSi maqsimaluri kontaqtisaTvis MRC da idgmeba boWkovan-optikuri 
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inteleqtualuri kontrolisa da marTvis sistema IWS mravalfazovani moZravi siTxis 

maqsimaluri aTvisebisaTvis. 

sakvanZo sityvebi: maqsimaluri kontaqti, fena, inteleqtualuri sistema, boWkovan-optikuri 

kontroli da marTva. 

 

WWEELLLLHHOOLLEESS  WWIITTHH  MMAAXXIIMMUUMM  CCOONNTTAACCTT  ““MMRRCC””  IINN  TTHHEE  PPRROODDUUCCTTIIVVEE  RREESSEERRVVOOIIRR  AANNDD  IITTSS  

IINNTTEELLLLIIGGEENNTT  CCOOMMPPLLEETTIIOONN  SSIISSTTEEMMSS    ““IIWWSS””..  I. Goguadze, G. Varshalomidze.   

The work deals with the wellhole finishing problem with vertical or horizontal drilling where additional 

slim branchings are being drilled in the productive reservoir for maximum contact MRC. 

The fiber-optic intelligent management and control system IWS is placed in it for IWS multiphase 

moving liquid fllow maximum exploitation. 

Key words: maximum contact, reservoir, intelligent system, fiber-optic, management and control. 

 

СКВАЖИНЫ «MRC» В КОМБИНАЦИИ С ИНТЕЛЛЕКТУАЛЬНЫМ ЗАКАНЧИВАНИЕМ И 

КОНТРОЛЕМ МНОГОФАЗНОГО ТЕЧЕНИЯ «IWS». Гогуадзе И. К. Варшаломидзе Г. X.  

Рассмотрены актуальные вопросы заканчивания скважин вертикального или горизонтального 

бурения, когда бурят дополнительные разветвления малого диаметра в продуктивном пласте для 

максимального контакта 𝑀𝑅𝐶, в которые опускаются волоконно-оптические интеллектуальные 

системы контроля и управления с целью максимального освоения многофазной подвижной жидкости. 

Ключевие слова: максимальный контакт; пласт; интеллектуальная система; волоконно-оптический; 

контроль и управление. 
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ИННОВАЦИОННЫЕ ТЕХНОЛОГИИ ПО ПОЛУЧЕНИЮ 

МАТЕРИАЛОВ И ИЗДЕЛИЙ ИЗ БОРСОДЕРЖАЩИХ 

КОМПОНЕНТОВ  МЕТОДОМ СВС 
        

1. Введение 

  

На сегодняшний день получение и 

применение материалов, содержащих изо-

топ бора, сдерживается, вследствие высо-

кой  себестоимости и сложности технолог-

ии их производства. Основной потребитель 

материалов, содержащих изотоп бора, это 

атомная энергетика. Развитие атомной 

энергетики во всем мире в настоящее время  

основывается на строительстве преимуще-

ственно ядерных реакторов на быстрых 

нейтронах. Одна из физических особенностей этих реакторов – 

использование в них ограниченного количества стержней упра-

вления и защиты (СУЗ), способных эффективно поглощать ней-

троны с высокой энергией свыше 1 МэВ.  В природе существу-

ют только три химических элемента, которые могут быть для 

этого использованы – бор, европий и тантал. Как показали исследования, два последних 

элемента, хотя и обладают приемлемыми ядерно-физическими свой-

ствами, имеют целый ряд ограничений. Для европия – это, прежде 

всего, высокая активность накапливаемых радионуклидов (152Eu, 

154Eu, 155Eu) с большим периодом полураспада (более 13 лет), что 

создает серьезные проблемы безопасной эксплуатации и обращения 

с отработавшими стержнями. Тантал характеризуется низкой 

радиационной и коррозионной стойкостью. И только соединения на 

основе бора, прежде всего, карбид бора, остаются, по существу, еди-

нственными материалами, от которых реально зависит развитие ато-

мной энергетики на реакторах с быстрыми нейтронами. 

 

2. Инновационные технологии по получению материалов, 

содержащих изотоп бора 

 

Для получения борсодержащих материалов нами были применены энергосберегаю-

щая, высокопроизводительная и экологически чистая СВС (самораспространяющийся высо-

котемпературный синтез) технологии [ 1 ]. СВС в современной науке  и технике заслуженно 

занял одно из ведущих мест в области получения новых материалов и изделий из них. 
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 Разработанные инновационные  СВС- технологии по получению материалов и изде-

лий базируются на применении в качестве составляющей исходного продукта - борсодержа-

щих материалов на основе 10В. Этот выбор основан на том, что по величине сечения захвата 

тепловых нейтронов легкий изотоп бора 10В занимает одно из первых мест среди всех 

элементов и изотопов (используют для защиты от нейтронного излучения), а тяжелый 11В- 

одно из самых последних. Известно, что сечение захвата тепловых нейтронов  составляет 

4010 барн, а у природного бора 750 барн. Материалы на основе обоих изотопов находят 

широкое применение в различных областях науки и техники, а соединения на основе изотопа 
10В остаются единственными материалами, от которых реально зависит развитие атомной 

энергетики во всем мире. В настоящее время  процесс получения  бора является трудоемкой 

и дорогостоящей технологией,  в ряде случаев процесс взрывоопасный, а также приводит к 

потерям ценного изотопного сырья и загрязнению окружающей среды [2, 3, 4]. Создание 

известных и новых материалов с заданными свойствами, способных эффективно поглощать 

нейтроны с высокой энергией свыше1МэВ, с минимальными экономическими затратами,  с 

высокими показателями выхода и извлечения продукта,  и разработка новых методов их 

получения являются одной из основных задач научно-технического прогресса. Одним из 

способов, если не единственным, для решения этой проблемы и получения вышеуказанных 

материалов и изделий из них, является использование технологии самораспространяющегося 

высокотемпературного синтеза. СВС - технология характеризуется минимальными  энерге-

тическими затратами, низкой себестоимостью, высокой производительностью, простотой 

оборудования и возможностью получения материалов и изделий с уникальными свойствами, 

а также экологической чистотой процесса. 

Инновацией разработок  являются технологические решения, которые позволят при 

помощи  методик СВС получить дешевые материалы и изделия, включающие изотопы бора. 

Все материалы и изделия были получены в СВС - реакторе высокого давления [5], 

CВС - литьем в поле массовых сил [6], СВС - компактированием [7] и СВС  в атмосферных 

условиях  [8].   
Особенностью научно-исследовательских работ является то, что методы получения 

борсодержащих материалов проводятся по четырем самостоятельным технологическим нап-

равлениям, при этом получаются и могут получиться  разные по технико-экономическим 

характеристикам материалы и изделия: 

1. СВС – реактор высокого давления. 

2. СВС – литье в поле массовых сил. 

3. СВС – компактирование в режиме горения и теплового взрыва. 

4. СВС – в атмосферных условиях. 

Таким образом, в каждом технологическом направлении получаются разные    мате-

риалы и изделия, а именно, порошковые, литые, компактированные (в том числе   гради-

ентные наноструктурные), а также  пористые и беспористые композиционные  материалы, 

содержащие изотоп бора 10В. 

      Для проведения  процессов СВС исходная смесь, кроме металлов восстановителей, мета-

ллов и оксидов металлов переходной группы, содержит в своем составе борсодержащие 

компоненты изотопов бора. Поэтому ниже приведены основные технологические стадии 
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исходный продукт – конечный продукт по борсодержащим компонентам и короткая 

техническая характеристика полученных материалов и изделий. 
         

                                          СВС – реактор высокого давления 
 

KBF4 ------  порошок В4С; потери бора будут составлять не более 5 %.  

                     порошок бора, извлечение бора после  химико-термической обработки   

                     составляет более 90%. 

          ----- - FeB  металлические гранулы d = < 5 мм; извлечение бора составляет = 55-60 %. 
  

                         СВС – литье в поле массовых сил 
 

KBF4; В2О3 ----- FeB(60%)  FeB2(40%); литой; лигатура; извлечение  В  = 55-60 %;                        

                            ликвации по высоте и сечению образца отсутствуют. 

                     ----- FeB(40%)  FeB2(60%); литой; лигатура; извлечение  В = 60-65 %;                        

                            ликвации по высоте и сечению образца отсутствуют. 

                     ----- Mg2,99Ni7,52B6; литой; лигатура; извлечение  В = 70-75 %;                        

                            ликвации по высоте и сечению образца отсутствуют. 

                     ----- VB2; СrB; CrB2; литой; лигатура; ---- на стадии освоения. 

          При получении лигатур в системе  железо-бор и никель-бор, применяемых при 

выплавке специальных сталей,  конечный продукт не имеет ликваций  по высоте и 

сечению образца, а расходы электроэнергии минимальные. Кроме этого,  побочным 

продуктом является  КF, который идет на производство KBF4. 
 

           СВС – компактирование в режиме горения и теплового взрыва 
 

В2О3; В ------ TiB2              

                                   TiB0,6 монолитные, беспористые таблетки размерами 70х70хh мм. 

                                   TiB0,5  

                                   TiB0,4    

                      TiBx----- металлы (Ti; Al; TixAly) монолитные градиентные материалы  

размерами   70х70хh мм. 

                       ZrB2; HfB2 ------ монолитные, беспористые таблетки размерами 70х70хh мм. 

                      В4Сх х Al2O3  ----- на стадии освоения;  монолитные градиентные   материалы  

размерами    70х70хh мм. 

При получении технологией СВС - компактирования в режиме горения получаются 

уникальные беспористые монолитные, а также градиентные (наноструктурные) материалы. 
           

                             СВС – в атмосферных условиях 
 

В2О3; Н3ВО3 ----- CrB2 x Al2O3  общая пористость до 60%;  

высокопористые материалы ---------------  на стадии освоения. 

СВС - технология при атмосферных условиях позволяет получать пористые, термо-

стойкие и жаростойкие композиционные материалы, при этом газопроницаемость за счет 

технологических особенностей получения продукта можно изменять от 400 условных един-
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иц  до 0. Возможно изготовление изделий в виде цилиндров, втулок, стаканов и пластин, при 

этом потери бора составляют не более 1%. 

На рис. схематически изображены получаемые продукты по четырем технологичес-

ким направлениям. 

           Достоинством предложенных технологий является возможность получения борсоде-

ржащих многофункциональных, в том числе наноструктурных, антирадиационных матери-

алов и изделий из них, а также уменьшения  потерь, повышения выхода бора и получения в 

одну технологическую стадию изделий заданной формы, размеров, свойств и структуры. 

Полученные материалы и изделия будут востребованы в ядерной энергетике  в качестве 

средств защиты от радиационного излучения, в космической технике в качестве защиты от 

метеоритов и радиации и т.п. 

Разработки имеют технологические резервы, которые позволят повысить выход и 

извлечение по бору, качество и номенклатуру материалов и изделий. 

 

                                                           
                                                 а                                                    б 

1- реакционная форма                  1- реакционная форма                   

2- целевой продукт                       2- побочный продукт 

3- побочный продукт                   3- целевой продукт 

                                   

                                          
                                                       в                                                 г 

                                                                                              1- реакционная форма 

                                                                                              2- целевой продукт 

 

Схематическое изображение полученных продуктов: 

                                      а - получение материалов в реакторе высокого давления; 

                                      б - получение материалов в поле массовых сил; 

                                      г - получение материалов компактированием; 

                                      д – получение материалов в атмосферных условиях. 
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3. Заключение 

 

Важно отметить, что применение в качестве борсодержащего компонента в исходной 

смеси включающих 10В всех конечных продуктов, получаемых СВС – технологией, делает 

перспективным их промышленное освоение. Это обусловлено тем, что технология СВС 

позволяет получать материалы по таким параметрам как новизна, качество, выход и 

извлечение целевого продута, которые невозможно получить традиционными способами 

порошковой металлургии, металлотермии и т.д. 
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UDC 669.018.95-978                                      G.Varshalomidze, G.Zakharov, Z.Aslamazashvili, G.Oniashvili 

 

THE INNOVATIVE TECHNOLOGIES FOR SHS PRODUCTION 

OF MATERIALS AND COMPONENTS FROM BORON-

CONTAINING INGREDIENTS 
 

1. Introduction 

 
Production and application of materials containing boron isotope is currently hindered due 

to high production cost and complicated technology. The main customers of the materials are NPPs. 

Currently, the development of nuclear power engineering is predominantly based on the 

construction of fast reactors. One of the peculiarities of such reactors is a limited application of 

control rods capable to effectively absorb high-energy (>1MeV) neutrons. Only three chemical  

elements can be used for this purpose: B, Eu  and Ta.  Although Eu and Ta have acceptable physical 

characteristics, it was shown by several experiments that their application have several limitations. 

In the case of Eu, it  is a high activity of the accumulated radioactive nuclides (152Eu, 154Eu, 155Eu) 

having a considerable half-value period (>13years). This provides serious problems for safe 

operation with the used control rods.  Ta is characterized with low radiation- and corrosion 

resistance.  Thus only the boron compounds, first of all, boron carbide are actually the only 

materials on which really depends the development of NPPs with fast reactors.    

 

2. Innovative technologies of production of materials containing boron isotope 

 

For production of boron-containing materials we used an energy saving, highly productive 

and environmentally safe Self-Propagated High-Temperature Synthesis (SHS) technology [1]. 

Currently, the SHS is a leading technology for production of advanced materials and components 

made from them.  

The proposed innovative SHS technologies for starting mixture use materials containing 

boron isotope 10B.  This choice is also based on the fact that the neutron-capture cross-section of  
10B is one of the biggest among others, while  11B has the smallest.  As it is known the neutron-

capture cross-section of 10B is equal to 4010 barn, while for natural boron it amount to only 750 

barn. The materials based on both isotopes are widely used in science and technology, however, the 

compounds containing 10B are the only materials which actually provide the development of 

nuclear-power engineering worldwide.  At present, production of boron needs a laborious and 

expensive technology. In some cases the process is highly explosive, loss of the valuable isotope is 

considerable, and pollutes environment [2,3,4].  Therefore, design and low-cost production of 

conventional and advanced materials with the desired properties, with high output and yield, 

capable to effectively absorb high-energy (>1MeV) neutrons, and development of new technologies 

of their production is one of the major tasks of technology progress.  
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One of the solutions (if not the only) to this problem is the application of SHS technology. 

The method is simple, environmentally safe, and is characterized by low energy consumption, low 

cost, reliability of the equipment used, high output, and purity of the synthesized product.    

The innovations in the proposed development are the technological solutions which allow to 

produce low-cost materials and components made form them, via SHS, containing boron isotope.   

All the materials and components were produced using a high-pressure SHS reactor [5], 

SHS  centrifugal casting [6], SHS compacting [7], and SHS  under atmospheric conditions [8]. The 

peculiar feature of the research work is that the researches were conducted in four individual 

technological directions which result in four different materials and components: 

1. SHS – high-pressure reactor 

2. SHS – centrifugal casting 

3. SHS – compacting in the modes of combustion and thermal explosion 

4. SHS  under atmospheric conditions 

Thus, each technological direction results in different kinds of materials and components: 

powder, cast, compacted (including graded nanostructured), also porous and pore-free composites 

containing boron isotope 10B. 

For SHS processes the starting mixture, in addition to reducing metals, metals and oxides of 

transient metals, includes boron-containing compounds based on 10B. Below are given main 

technological stages leading from initial products to the end product, and short technical 

characteristics of the obtained materials and components: 

 

SHS – high-pressure reactor 

 

KBF4 ---- В4С powder. Loss of boron, less than 5%. 

                 Boron powder. Extraction of boron after chemico-thermal treatment amounts to 90% 

FeB ------ metallic granules with the d <5mm. Boron extraction, 55-60%. 

  

SHS – centrifugal casting 

 

KBF4; В2О3  ---- FeB(60%)  FeB2(40%). Cast, ligature. Extraction of B, 55-60%. No ingot and 

                            edge-to-center segregation. 

           ---- FeB(40%)  FeB2(60%). Cast, ligature. Extraction of B, 60-65%. No ingot and 

                            edge-to-center segregation. 

           ---- Mg2,99Ni7,52B6. Cast, ligature. Extraction of B, 60-75%. No ingot and 

                            edge-to-center segregation. 

           ---- VB2; СrB; CrB2.  Cast, ligature. Under development.  

 

In the case of ligature production in the systems Fe-B and Ni-B, used for smelting of special steels, 

the end product has  no ingot and edge-to-center segregation. Power comsumpton is minimal, and 

by-product is KF which is used for production of KBF4.  
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SHS – compacting in the modes of combustion and thermal explosion 
 

В2О3; В   --------   TiB2              

                                       TiB0,6                Bulk, pore-free pellets with the dimensions of 70х70хh mm.  

                                        TiB0,5  

                                        TiB0,4    
 

     TiBx ----- metals (Ti; Al; TixAly), bulk graded materials with the dimensions of  

                                           70х70хh mm. 

          ZrB2; HfB2 ----- Bulk, pore free pellets with the dimensions of 70х70хh mm. 

          В4Сх х Al2O3 ----- Under development. Bulk, graded materials with the 

                           dimensions of 70х70хh mm. 
 

This method provides  production of unique, pore-free, bulk and graded (nanostructured) materials.  
  

SHS  under atmospheric conditions 
 

В2О3; Н3ВО3 ----- CrB2 x Al2O3  total porosity, up to 60% 

Highly porous materials ----- under development. 

 

   
a 

1- reaction mould 

2- target product 

3- by-product 

 
b 

1- reaction mould 

2- by-product 

3- target product 

 
c 

 
d 

1- reaction mould 

2- target product 

Figure 1.  Shcematic drawing of the obtained products. 

a- production of materials in high-pressure reactor 

b- production of materials in the field of centrifugal forces 

c- production of materials by compacting 

d- production of materials under atmospheric conditions 
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 This SHS technology provides production of porous, heat resistant and refractory 

composites. The gas permeability of the product may be varied from 400 to 0 (conventional units), 

due to the technology peculiarities. There is a possibility to fabricate components  in the form of 

cylindrs, cartridges, cups and plates. The loss of boron is less than 1%.      

 In Fig. 1  the end products produced via the above four technologies are schematically 

shown. The advantages of the rpoposed technologies are: 1.the possibility to produce boron-

containing, multifunctional, including nanostructured rediation-resistant materials and components, 

2. reduction of loss,  increas in boron yield, 3. production of the material and componets of given 

dimensions, shape, properties and microstructure, in one technological cycle. 

 The developed materials and components will be of great demend in NPP industry as a 

means for radiation shielding, and in space technology as a shield from meteorites and radiation.  

The proposed developments have technological reserves which may allow to increase output  and 

boron extraction, quality and nomenclature of the materials and components. 

 

3. Conclusion 

 

 The emphasis should made that using of  compounds containing 10B isotope in starting 

mixture makes the end products suitable for their manufacturing application. This is due to the SHS 

technology that provides production of the materials with the improved parameters such as novelty, 

quality, output and extraction of target product, which is impossible via conventional technologies 

such as powder metallurgy, metallothermy etc. 
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Tms meTodiT boris Semcveli komponentebidan masalebis da 

nakeTobebis miRebis inovaciuri teqnologiebi. gg..  vvaarrSSaalloommiiZZee,,  gg..  

zzaaxxaarroovvii,,  zz..  aassllaammaazzaaSSvviillii,,  gg..  oonniiaaSSvviillii..  

avtorebis mier SemuSavebuli oTxi damoukidebeli teqnologiuri mimarTuleba 

izotop 10B Semcveli iafi masalebis da nakeTobebis misaRebad. SemoTavazebuli 

teqnologiebis Rirsebaa boris Semcveli, mravalfunqciuri, antiradiaciuli masalebis da 

maTgan nakeTobebis miRebis SesaZlebloba, agreTve danakargebis Semcireba, boris 

gamosavlianobis amaRleba da dasaxuli formis, zomebis, Tvisebebis da struqturis mqone 

nakeTobebis erT teqnologiur stadiaSi miReba. 

sakvanZo sityvebi: antiradiaciuli, boris Semcveli, fxvnili, sinTezi, nano struqturuli. 

 

TTHHEE  IINNNNOOVVAATTIIVVEE  TTEECCHHNNOOLLOOGGIIEESS  FFOORR  PPRROODDUUCCTTIIOONN  OOFF  MMAATTEERRIIAALLSS  AANNDD  

CCOOMMPPOONNEENNTTSS  FFRROOMM  BBOORROONN--CCOONNTTAAIINNIINNGG  IINNGGRREEDDIIEENNTTSS  BBYY  SSHHSS  MMEETTHHOODD.. 
G.Varshalomidze, G.Zakharov, Z.Aslamazashvili, G.Oniashvili.  

Four different technologies for production of inexpensive materials containing boron isotope 10В are 

developed.   The advantage of the proposed technologies is the possibility of production of boron-containing, 

multifunctional, radiation-resistant materials and components made of them in one technological cycle. In 

addition, loss of boron is considerably reduced, output is increased and the final product of the given shape, 

dimensions, properties and microstructure is produced.            

Keywords: radiation resistant, boron-containing, powder, ligature, synthesis, nanostructured 

 

ИННОВАЦИОННЫЕ ТЕХНОЛОГИИ ПО ПОЛУЧЕНИЮ МАТЕРИАЛОВ И ИЗДЕЛИЙ 
ИЗ БОРСОДЕРЖАЩИХ КОМПОНЕНТОВ МЕТОДОМ СВС. Варшаломидзе Г. Х., 

Захаров Г., Асламазашвили З., Ониашвили Г. 

Разработаны четыре самостоятельных технологических направления для получения дешевых 

материалов и изделий, содержащих  изотоп 10В. Достоинством предложенных технологий является 

возможность получения борсодержащих многофункциональных антирадиационных материалов и 

изделий из них, а также уменьшение потерь, повышение выхода бора и получение за одну 

технологическую стадию изделий заданной формы, размеров, свойств и структуры  

Ключевые слова: антирадиационный; борсодержащий порошок; лигатура; синтез; наноструктурный. 
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gg..  mmggeellaaZZee,,  

ddooqqttoorraannttii  

  

e. qristesiaSvili, 

stu-s asocirebuli 

profesori, t.m.k.   

uak 681.586.5                                               g. mgelaZe, e. qristesiaSvili 

 

optikuri boWko da boWkovan-optikuri gadamwodebi 

(sensorebi) 

 

wwaarrddggeenniilliiaa  ssaaqqaarrTTvveellooss  ssaaiinnJJiinnrroo  aakkaaddeemmiiiiss  ssaappaattiioo  aakkaaddeemmiikkoossiiss  ii..  ggoogguuaaZZiiss  mmiieerr  

 
1. Sesavali 

 
mecnierebis swrafi ganviTareba moiTxo-

vs axal xedvas momavlisaken. axali teqnolo-

giebis kontrolisa da marTvis avtomatizebul 

sistemebSi mniSvnelovani adgili ukavia milsa-

denuri struqturis mTlianobis monitorings, 

romelic unda akmayofilebdes gardamqmneli 

funqciis stabilurobas da simdgrades, gazo-

mvebis did diapazons, muSaobas garemo tempe-

raturis farTo zRvrebSi, feTqebad-usafrT-

xoebasa da xanZarsawinaRo mzadyofnas, agre-

siul siTxeSi maRal medegobas, mdgradobas Warbi wnevebis 

mimarT, dabrkolebamedegobas eleqtromagnitur rxevebze, informaciis did manZilze 

gadacemas da kompiuterul sistemebSi SeTavsebadobas. 

aRsaniSnavia, rom dRemde arsebul struqturuli mTlianobis monitoringis 

teqnikur, eleqtrul, pnevmatikur, akustikur, radiosixSirul izotopur sistemebSi 

yvelaze efeqturi da Tanamedrove gaxlavT boWkovan-optikuri sistemebi da, rac 

mTavaria, masSi Cadebuli boWkovan-optikuri gadamwodebi, selsinebi, rogorc misi 

ganuyofeli nawili. 

 

2. ZiriTadi nawili 
 

optikuri boWko (Optical fiber) – minis an plastikis Zafi, romelsac sinaTlis 

gadasatanad iyeneben sruli Siga arekvlis meSveobiT. boWkovani optika aris 

praqtikuli mecnierebisa da manqanaTmSeneblobis dargi. optikuri boWko farTodaa 

gamoyenebuli optikur-boWkovan komunikaciebSi, romelic saSualebas gvaZlevs gadavceT 

farTo monacemTa cifruli informacia did manZilze ufro swrafad, vidre 

komunikaciis sxva (mag., eleqtruli) saSualebebi. boWkoebi gamoyenebulia liTonis 

sadenebis magivrad, radgan signali boWkovan-optikuri komunikaciebis gavliT bevrad 

naklebad ikargeba. optikuri boWko SeiZleba gamoyenebul iqnes, rogorc saSualeba 

Soreuli kavSiris ganxorcielebisa da kompiuteruli qselis Seqmnis saSualeba kargi 

drekadi Tvisebebis meSveobiT da meqanikuri gadabmis SesaZleblobiT. optikuri boWko 

agreTve gamoiyeneba gadamwod sensorebad (datCikebi) da sxvadasxva daniSnulebisaTvis. 
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nax.1. optikuri boWkos kona 

 

 

 
 

 

nax. 2. koneqtori 

  
nax. 3. hidrofoni 

 

Teoriulad mowinave teqnologiebis gamoyeneba, iseTi, rogoricaa PWDM-Pense 

Wavelength Division multiplexing (maRali simkvrivis talRis sigrZeSi multipleqsireba), 

boWkos mcire raodenobiT, romelic warmodgenilia aq, SeuZlia mogvces sakmarisi 

gamtarunarianoba (informaciis, nivTierebebis, moculobis), risi saSualebiTac advilad 

SeiZleba yvela aucilebeli informaciis gadacema, rasac saWiroebs mTeli planeta 

(daaxloebiT 100 terabiti 10-12 wamSi erT optikur boWkoSi). 

 

 

 

 
nax. 4. erTmodiani optikuri boWko 

 

 
nax. 5. mravalmodiani optikuri boWko 

 

sinaTlis gavrceleba mravalmodian 

optikur boWkoSi 

 

 

moqmedebis martivi principi saSualebas iZleva gamoviyenoT sxvadasxva meTodi 

optikuri boWkos SeqmnisaTvis: 

 erTmodiani optikuri boWko; 

 multimodiani optikuri boWko; 

 optikuri boWko gardatexis gradientuli maCvenebliT; 

http://en.wikipedia.org/wiki/Image:Optical-fibre.png
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 optikuri boWko gardatexis maCveneblis ganawileba safexurovani profiliT. 

me-6  nax-ze warmodgenilia gabmiTi boWkovan-optikuri gb-1 (gadamwodi baxtaZe-1) 

muSaobis principi, sadac naTlad Cans, rom sinaTlis sxivi 3 wyarodan 1 – optikuri 

boWkos 2 meSveobiT miewodeba modulators (sinaTlis mils). igi asxivebs sinaTlis 

nakads, romelic vrceldeba `sinaTlis milis~ gaswvriv da meore mxridan 4 optikur 

boWkoTi miewodeba mimReb deteqtors. sinaTlis milze moqmedi gasazomi fizikuri 

sididis (Zala, wneva, temperatura, deformacia da a.S.) cvlileba iwvevs sinaTlis 

nakadis intensiobis cvlilebas. 

optikidan cnobilia, milSi gasuli nakadi 

  𝐹 =
𝐵 ∙ 𝑐𝑜𝑠𝜀1𝑐𝑜𝑠𝜀2𝑆1𝑆2

𝑅2
,                                                                (1) 

sadac 𝐵 wyaros sikaSkaSea; 𝜀1  da 𝜀2 - milis torsebis daxris kuTxe,  𝑆1𝑆2 - Sesavali da 

gamosavali farTobi; 𝑅 – torsebs Soris manZili, radganac gadamwodSi gb-1 torsebi 

geometriuli RerZis marTobulia, amitom maTi daxris kuTxe 𝛼1𝛼2 = 0, ris gamoc 

formula (1) Rebulobs Semdeg saxes: 

                                                                               𝐹 = 𝐵
𝑆

𝑅2
.                                                                             (2) 

 
nax. 6. gare moqmedebis gabmiTi boWkovan-optikuri gadamwodi 

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

 

rigi gardaqmnebis Semdeg nakadis saangariSo formula Rebulobs Semdeg saxes: 

                                                           𝐹(𝑒) =
𝐵

𝑅2
(𝑆𝑜2𝑆1

1 + ∫ 𝑆2𝑑𝑆1

𝑆𝑜1𝑆1
1

).                                                     (3) 

amgvarad, gz-1 gadamwodis sinaTlis nakadis modulacia xdeba boWkos gareT. gare 

moqmedebis fizikuri sidide (deformacia) cvlis sinaTlis xuTi parametridan erTs – 

amplitudas. am naklovanebis gamo igi Secvlil iqna gz-2-iT. 
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nax. 7. gare moqmedebis amreklavi tipis gabmiTi boWkovan-optikuri gadamwodebis optikuri sqema 

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

 

 amerikuli tipis gb-2 gadamwodSi optikuri boWko gamoiyeneba, rogorc kavSir-

gabmulobis xazi sinaTlis wyaros, deteqtors da modulators Soris. 

 gamoyenebis mixedviT boWkovan-optikuri gadamwodebi dayofilia or jgufad: gare 

da Siga moqmedebis gadamwodebad [1,2]. gare moqmedebis gadamwodebSi, boWkoSi gamavali 

sinaTlis modulaciisaTvis gamoyenebulia boWkosagan gansxvavebuli mowyobiloba, 

masala an struqtura. informaciis gadacemisaTvis gamoiyeneba iseTi boWkovan-optikuri 

saSualebebi, romlebic kargad SeigrZnoben fizikuri sidideebis cvlilebas. magaliTad, 

temperaturis, denis Zalis, magnituri velis, wylis xarjis, gadaadgilebis, 

deformaciis donis. 

 Siga moqmedebis gadamwodebi: uSualod optikur boWkoSi, sinaTlis Siga moduli 

ara marto zustad pasuxobs Tavis daniSnulebas, aramed ufro metad stabiluria da 

mgrZnobiare. maTSi mgrZnobiare elementad gamoyenebulia TviT optikuri boWko. masSi 

garedan moqmedebis xarjze xorcieldeba sinaTlis nakadis modulacia. igi pirvelad 

saqarTveloSi gamoyenebul iqna Cais sakref manqanaSi (1962-1966) [3,4,5,6]. saerTod 

rogorc gare, aseve Siga moqmedebis optikur-boWkovani gadamwodebi (sensorebi) iyofa 

sam tipad: 1. gamvleli; 2. amreklavi; 3. antenuri tipis [1,2,4], romelTac qvemoT 

ganvixilavT. 

sinaTlis gadacemis principi optikuri boWkos SigniT pirvelad iyo demon-

strirebuli dedofal viqtorias dros (1837-1901 ww.), magram Tanamedrove optikuri 

boWkoebis ganviTareba daiwyo XX saukunis 50-ian wlebSi. am droidan teqnikurma prog-

resma mniSvnelovnad gazarda optikuri boWkos gamoyenebis diapazoni da gavrcelebis 

siCqare, amave dros Semcirda maTi komunikaciebis Rirebuleba. 

 

 

nax.8 

http://en.wikipedia.org/wiki/Image:Optical_fiber_types.svg
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optikuri boWko SeiZleba gamoviyenoT, rogorc Zabvis gazomvis sensori 

(datCiki), agreTve wnevis, temperaturis, vibraciis da sxva parametrebis gasazomad. 

mcire zoma da faqtiuri eleqtroenergiis aucileblobis ararseboba 

upiratesobas aZlevs optikur-boWkovan sensorebs sxva tradiciul eleqtro-

sensorebTan SedarebiT garkveul sferoebSi. 

optikuri boWko gamoiyeneba hidrofonebSi (nax. 3), seismur da hidrolokaciur 

xelsawyoebSi. Seqmnilia hidrofonebis sistema, sadac boWkovan kabelebze modis 100-ze 

meti sensori (sazomi xelsawyo). hidrofonuri sensorebis sistemebi gamoiyeneba 

navTobmompovebel mrewvelobaSi, aseve ramdenime qveynis sazRvao flotSi (wyalqveSa 

komunikaciebSi). 

 
nax. 9. mowyobiloba magistraluri milsadenis 

struqturuli mTlianobis monitoringisaTvis 

1-magistraluri milsadeni, 2,3-optikuri 

boWko zigzaguri da radialuri damagrebiT, 

4,5,6,7- optikuri boWkos torsebi 

 

nax.10. daZabulobis dasadgeni gadamwodi 

1-optikuri boWko, 2-sferos nawili, 3-Rari, 4-

samagrebi, 5,6-gadamwodebi, 7-mili 

 

germanulma kompaniam `Sennheiser~ SeimuSava lazeruli mikroskopi, romelic 

muSaobs lazeriT da optikuri boWkoTi. 

optikur-boWkovani sensorebi, romlebic zomaven temperaturas da wnevas, 

Seqmnilia navTobis WaburRilebis gazomvisaTvis, optikur-boWkovani teqnologiebis 

gamoyeneba xelsayrelia aseTi garemosaTvis – samuSaod iseT temperaturaze, romelic 

Zalian maRalia naxevrad gamtarul sensorebTan SedarebiT. 

optikuri-boWkovani gazomvebis upiratesobebze (temperaturis pirdapiri gazomva 

kelvinis diagramiT da sxva) sasaubrod saWiroa calke Tavis daTmoba (moculobidan 

gamomdinare). 

optikuri boWko gamoiyeneba usafrTxoebis dacvis mizniT (signalizaciisaTvis) 

gansakuTrebiT mniSvnelovan obieqtebze (mag., birTvuli iaraRi). igi warmatebiT 

gamoiyeneba msoflioSi sididiT meore navTobsadenebze БТС (baqo-Tbilisi-jeihani), 

rogorc dacviTi sistema gaJonvis da milsadenis Sewuxebis SemTxvevaSi (vibracia, Siga 

Tu gare temperaturuli zemoqmedeba da sxva). optikuri boWko gamoiyeneba agreTve 
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ganaTebis sistemebSi, aseve gamosaxulebis formirebisaTvis, samedicino, dekoraciuli da 

komerciuli miznebisaTvis da sxva. 

optikur-boWkovani teqnologiebis efeqturi gamoyeneba energoresursebis 

mopovebisa da transportirebis saqmeSi gansakuTrebiT mniSvnelovania dRes, gazrdili 

globaluri safrTxis (terorizmi, bunebrivi kataklizmebi da a.S.) da mzardi 

energoresursebis moTxovnilebis pirobebSi, gansakuTrebiT globaluri saerTaSoriso 

proeqtebisaTvis. 

 
nax.11. moxrilobis gadamwodi 

1-liTonis mili, 2-optikuri boWko, 3-fisi 

 
nax.12. meTodi siTxis gadamtani milidan gaJonvis 

dasadgenad 

1-mili, 2-siTbogaumtari masala, 3-optikuri boWko, 

4-masala, 5-wyali 

 

misi mravalmxrivi gamoyenebis SesaZlebloba iZleva karg perspeqtivas am dargis 

kidev ukeT ganviTarebisa da gamoyenebisaTvis. 

 
nax.13. optikuri boWkos gadamwodisaTvis 

1-Suaguli fena, 3-meore fena, 3-gare 

damfaravi fena, 4- navTobis mili, 5-

boWkovan-optikuri gadamwodi, 6-sinaTlis 

wyaro, 7-sinaTlis mimRebi mowyobiloba 

 
nax.14. boWkovan-optikuri gadamwodi 

1-milebi; 2-optikuri boWkoebi; 3-makavSirebeli 

koneqtorebi; 4-sinaTlis wyaro; 5-gamtarebi; 6-sazomi 

mowyobiloba 

 

optikur-boWkovani meTodiT gazomvis upiratesoba: 
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 kelvinis skaliT temperaturis pirdapiri gazomva; 

 temperaturis lokaluri ganawilebadi gazomva gamoyenebul ubanze, 

zedapirze an moculobaSi; 

 gansakuTrebiT gacxelebuli adgilebis zusti lokalizacia; 

 Warbi zrdis SesaZlebloba; 

 kompiuteruli analizi, agreTve vizualireba (zomebis parametrireba, zRv-

ruli mniSvnelobebi, Setyobinebis funqcia da signalizacia) da monacemTa 

gadacema; 

 temperaturis droebiTi da lokaluri cvlilebebis Sefaseba; 

 umniSvnelo danaxarjebi teqnikur momsaxurebaze; sistemuri TviTtestire-

ba. 

 
nax.15. gadamwodi siTxis gaJonvis aRmosaCenad 1,2-damcavi milebi; 3-4-optikuri boWkoebi; 5-

gasamJRavnebeli masala; 6-talRisebri TefSi; 7-Ria nawilebi 

 

 iaponeli mecnieris profesori t. ookosi Tavis naSromSi [9] aRniSnavs, rom boW-

kovan-optikur gadamwodebs da gardamqmnelebs uaRresad didi mniSvneloba aqvs inovaci-

uri teqnologiebis SeqmnaSi, romelSic gamoiyeneba optikuri Zafi. batoni t. ookosi 

kmayofilebiT aRniSnavs, rom 1962-1965 wlebSi boWkovan-optikur gadamwodebze kvle-

viTi samuSaoebi saqarTveloSi Catarebul iqna profesor j. baxtaZis mier, romelmac 

gamoavlina maTi potenciuri SesaZleblobis maRali done, romelic sainformacio sa-

idumloebis gamo, mogvianebiT gaxda cnobili, amerikaSi gamoqveynebuli Sromebis 

safuZvelze [2]. am SromebSi aRniSnulia isic, rom gare da Siga moqmedebis gamvleli 

da amreklavi gadamwodebis konstruqciebi pirvelad saqarTveloSi Seiqmna [1, 2, 3, 4, 5, 

6, 7].  qarTuli samecniero skola prof. j. baxtaZis xelmZRvanelobiT msoflio 

gamofenebze sxvadasxva dros demonstrirebuli xelsawyoebiT imsaxurebda: oqros, 

vercxlis da brinjaos medlebs. masze metyvelebs daculi sakandidato da sadoqtoro 

disertaciebi, gamoqveynebuli Sromebi. damuSavebuli da ganxorcielebuli proeqtebi. 

 momavalSi SeiZleba velodoT axali optikuri boWkoebis ara marto Seqmnas, 

aramed misi axal tipis gadamwodebs, amplitudur-fazur gadamwodebs, romlebzec 

mimdinareobs rigi gamokvlevebi, mravalmodian optikur boWkoebs mravalmodiani 

gadamwodebiT, romlebSic miRweulia didi progresi Tavisi metrologiuri maRali 

maCveneblebiT. magram maTi damzadebis Rirebuleba jerjerobiT isev maRali rCeba. 
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3. daskvna 
 

 amgvarad, optikuri boWko da optikur-boWkovani teqnologia farTod gamoiyeneba 

navTobis mrewvelobaSi, gansakuTrebiT  milsadenur transportSi, rogorc marTvisa da 

kontrolis uwyveti saSualeba. boWkovan-optikuri gadamwodebi (sensorebi) iyofa or 

jgufad: Siga da gare moqmedebis gadamwodebad. xolo konstruqciuli Sesrulebis 

mixedviT 1. gamvlel; 2. amreklav da 3. antenuri tipis gadamwodebad. Zalian maRali 

mgrZnobiarobiT gamoirCeva interferentuli gadamwodebi sinaTlis wyaros gawmendiT. 

inergeba axali optikuri boWko, romelic inarCunebs poralizacias, garedan moqmed 

temperaturas da wnevas. didi praqtika aqvs amplitudur gadamwodebs optikuri 

boWkoTi, aseve gare moqmedebis boWkovan-optikuri gadamwodebi mravalmodiani optikur-

boWkovani gamoyenebiT. 

 zemoaRniSnulidan gamomdinareobs, rom boWkovan-optikuri gadamwodebi savsebiT 

misaRebia da mas didi perspeqtiva gaaCnia xazovani milsadenebis transportirebis 

optimizaciis, dacvisa da kontrolis, usafrTxoebis, struqturuli mTlianobis 

monitoringis lokaluri qselis SeqmnaSi. aseve savsebiT SesaZlebelia axleburad 

mivaRwioT milsadenSi struqturuli mTlianobis monitorings da minimumamde 

SevamciroT  mosalodneli avariebi da katastrofebi. 

 

optikur-boWkovani sistemis tipuri sazomi parametrebi temperaturis  

gazomvisas 

 

(SesaZlebeli variantebi gamoyenebis sferoebis mixedviT) 

 

o gazomvis moqmedebis siSore: sxvadasxva – 10 km; 

o lokaluri gadawyveta (nebarTva - Разрешение): sxvadasxva - 3 m-dan 50 sm-
mde; 

o temperaturuli gadawyveta (nebarTva): sxvadasxva ±2𝑜𝐶-dan 0,1𝑜𝐶-mde; 
o optikur boWkos tipebi 𝐺𝐼 50 125⁄  an 𝐺𝐼 62 125⁄  (mravalmoduri boWko) 

o optikur boWkovani amomrTvelebi: opcia (arCeva) 8 arxamde erT xelsawyoze. 

 

datCikebi da gardamqnelebi 

 

o wnevis datCikebi 

 absoluturi wnevis gazovisaTvis 

 fardobiTi wnevis gamzomi 

o temperaturis datCikebi 

 Termowyvilis 

 winaRobis Termometri 

 pirometri 

o vibraciis datCikebi 
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 pizoeleqtrikuli datCiki 

o donis datCikebi 

 tevadobis 

 radaruli 

 zebgeriTi 

 dacema-davardna 

o radioaqtiurobis (koncentraciis) 

 ionizaciis kamera 

 pirdapiri damuxtvis datCiki 

o optikuri sensorebis parametrebi 

 aCqareba da vibracia 

 wneva 

 simZlavre da dawola 

 temperatura 

 magnituri veli 
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OPTICAL FIBER AND FIBER-OPTICAL SENSORS 
 

PPrreesseenntteedd  bbyy  II..  GGoogguuaaddzzee  ––  HHoonnoouurreedd  aaccaaddeemmiicciiaann  eennggiinneeeerriinngg  aaccaaddeemmyy    ooff  GGeeoorrggiiaa  

 
1. Introduction 

 

Rapid development of scince requires  a new  view in future. New technologies management  

and control in automized systems occupy an important place,also pipeline structure integrity 

monitoring that must satisfy stability by means of sensor functions, a large range of measurement , 

the invironment  works in wide range  of temperature, exsplosive(blasting) – security and fire-

prevention readiness, high sturdiness in liquids, stability towards surplus pressures, obstruction – 

sturdiness in electromognetic wavering. long distance information transmission and compatibility in 

computer systems. 

It should   be mentioned that the structural integrity monitoring exists till now in technical, 

electric, pneumatic, occustic, radiofriquency isotop systems. The most effective and up-to-date 

systems are fiber – optic ones and what is most important the fiber-optic sensors in them , as their 

integral parts. 

 
2. The Body 

 

An optical fiber (or fibre) is a glass or plastic fiber that carries light along its length. Fiber 

optics is the overlap of applied science and engineering concerned with the desigh and application 

of optical fibers. Optical fibers are widely used in fiber – optical communication, wich permits 

transmission over longer distances and at higher data rates than other forms   of communications. 

Fibers are used instead of  metal wires because signals travel along them with less loss, and they are 

immune to electromagnetic interference.Optical fibers are also used to form sensors, and in a 

variety of other applications. 

 
pic.1. Optical fiber  

 

 

 
 

 

pic. 2. Connector                      

 
pic. 3. Hydrophone  
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Theoretically, application of advanced technologics  such  as DWDM – Lense Wavelength 

Division  Multipleting with small amount of fiber can be effective (information, substance, volume) 

in transmission of necessery information, all over the world (approximately 100 terrabit every 10-12 

sec. in one optical fibers). 

 

 
pic.4. Singlemode optical fiber 

 

 

 

 

 

 

 
pic.5. The propagation of light through a multi-mode 

optical fiber 

                                                       

For creation of the optical fiber various methods can be applied by means of simple 
principle of  activity. 

 

 Singlemode fiber 

 Multimode fiber 

 Special-purpose fiber 

 Optical fiber with breaking,change gradient indicator 

 Optical fiber with breaking indicator division  

 

step tread profile 

 

 
pic. 6 shows continuous fiber-optic g,b-1(sensor Bakhtadze-1) principle of work. It is clear that light beam z is 

transmitted to the modulator from source 1 (light pipe) by means of optical fiber 2. 

 

The luminous radiation spreads  along the light pipe and from the other side it is transmitted 

to detector-receiver by 4 optic- fiber. The physical quantity to be measured by acting on the light 

pipe (force, pressure, temperature, deformation,etc) causes change of light flow intensity. 

Fiber-optic sensors are divided into two group 8 according to application: inner and outer 

activity sensors(1,2). 
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In outside activity sensors for modulation of the light passing through the fiber the device 

different from fiber is applied , material or structure. For information transmission the fiber-optic 

means are applied that are sensitive enough to the change of physical quantities: temperature, 

electric force, magnetic field, water exspenses displacement, level of deformation. 

Sensors of inner activity are inner module of light right in the optic fiber and they not only 

meet their designation but are more stable and sensitive.The optical fiber itself is used as a sensitive 

element. The light flow modulation is realized at the expense of outer action in it. First it was 

applied in Georgia for  assembage of machine 1962-1966 (3,4,5,6). In general both inner and outer 

activity optical-fiber sensors are divided into three types: 1. passing, 2. reflecting, 3. antenna-live 

sensors(1,2,4). They are given below. 
 

  
                                       pic. 7.                                                                      pic. 8. 

 

The principle of light sensor inside the optic-fiber was demonstrated  for the first time in 

Queen Victoria’s age (1837-1901) but development of nowadays fibers began in the 50-s of XX 

century. Since that time the technical progress has increased the optic – fiber application range, at 

the same time the value of optic-fiber communications decreased. 
 

 

 

 

 

 

 

 

 

 
 

pic. 9 
 

Optic-fiber could be applied as tension sensor (transmitter), also to measure pressure, 

temperature, vibration and other parameters. 

Optical fibers can be used as sensors to measure strain, temperature, pressure and other 

parameters. The small size and the fact that no electrical power is needed at the remote location 

gives the fiber optic sensor an andvatage over a conventional electrical sensor in certain 

applications. 
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Optical fibers are used as hydrophones for seismic or SONAR applications. Hydrophone  

systems with more  than  100 sensors  per fiber cable have been developed. Hydrophone  sensor  

systems are used by the oil industry as well as few countries navies. Both bottom mounted   

hydrophone arrays and towed streamer systems are in use. The german company Sennheiser 

developed a microphone working with a laser and optical fibers. 

Optical fiber can be used as medium for telecommunication and networking because it is 

flexsible and can be bundled as cables. It is especially advantageous for long- distance 

communications, because light propagates through the fiber with little attenuation compared with  

electrical cables. This allows long distance to be spanned  with few repeaters. Additionally, the light 

signals propagating in the fiber can be modulated at rates as high as 40 gb/s. 

Optical fiber sensors for temperature and pressure have been developed for downhole 

measurement in oil wells. 

The fiber optic sensor is well suited for this environment as it is functioning at temperatures 

too high for semiconductor sensors (Distributed Temperature Sensing). 

Another use of the optical fiber as a sensor is the optical gyroscope which is in use in the 

boeing 767 and in some car models (for navigation purposes) and the use in hydrogen microsensors. 

Fiber- optic sensors have been developed to measure co-located temperature and strain 

simultaniously with very high accuracy. This is particularly useful when acquiring information from 

small complex structures. 

 

Advantages of  optic-fiber method measurements  
 

 Measuring of temperature by Kelvin scale 

 Temperature local divisible measure at the applied section, surface or volume. 

 Precise localisation of especially hot places. 

 Possibility of surplus growth. 

 Computer analysis, also visualisation(siszes parametering, information function and 

signalization)and data transmission(sensoring) aveluation of temperature temporary and 

local changes. 

 Insignificant expenses on technical service ; systematic selftesting. 

 

pic. 10. sensor, defensive pipes 1-2 for detection of liquid leak. 

3-4 – optic fibers; 5 – 6 – wave-like plate; 7 – open parts. 

Japanese scientist prof. T. Dokos says in his work (9) that fiber-optic sensors and transformers 

have great meaning in creation of innovation technologies where optic thread is applied. 
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3. Conclusion 
 

Optic-fiber and optic fiber technology is widely applied in oil industry, especially in pipeline 

transport as managing and control means. Fiber-optic sensors are divided into two groups: inner and 

outer ones. According to construction: 1. passing, 2. reflecting, 3. antenna –like sensors. The 

intervent sensors are distinguished with high  sensitivity. A new optic fiber is being  incalcated that 

retains polarization, temperature and pressure acting from outside. Amplitude sensors with optic 

fibers are widely used. 

Hence the fiber-optic sensors are quite acceptable and they are perspective in pipeline trans- 

portation optimization, defence and control, safety, structural integrity monitoring local network, to   

chieve structural integrity monitoring in pipeline in a new way and to minimize the possible 

breakdowns and catastrophes. 

Typical measuring parameters of the optic fiber system when measuring temperature 

(possible versions  according to application sphere) 

 Measurment activity distance; difference – 10km. 

 Local decision (permission): difference ± 20c  - 0.10c 

 Optical –fiber types GI 50/125 or GI62/125 (multi module fiber) 

 Optical – fiber switches : option (choose) about 8 channels on one device. 

 

Sensors and trasducer 

 
  As sensors are a type of transducer, they change one from of energy into another. For this 

reason,sensors can be classified according to the type of  energy transfer that they detect. 

 

Types: 

 Absolute pressure sensors 

 Gauge pressure sensor 

 Vacuum pressure sensor 

 Differential pressure sensor 

 

Temperature sensors: 

 Thermometer  

 Thermocouples 

 Temperature sensitive resistors (thermistors and resistance temperature detectors) 

 Bi metal thermometres and thermostats 

 

      Mechanical sensors 

      Chemical sensors 

      Optical rediation 

      Ionising radiation 

      Level sensors 

 

          Acoustic 

 Acoustic 

 Sound sensors: microphones, hydrophones, seismometers 
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          Vibration sensor 

 Piezoelectrical sensor 
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optikur-boWkovani da boWkovan-optikuri gadamwodebi (sensore-

bi). gg..  mmggeellaaZZee..  ee..  qqrriisstteessiiaaSSvviillii..  

warmodgenilia milsadenur transportSi marTvisa da kontrolis struqturuli 

mTlianobis monitoringSi gamoyenebuli optikur-boWkovani sistemebi da maTSi gamoyenebu-

li boWkovan-optikuri gadamwodebis klasifikacia, struqturuli da konstruqciuli sqe-

mebi da moqmedebis principebi. aRniSnulia maTi gamoyenebis perspeqtivebi navTobsadenebSi, 

gazsadenebSi da boWkovan-optikuri teqnologiis srulyofis mimarTulebebSi. aRsaniSnavia 

agreTve qarTuli mecnieruli skolis damsaxureba optikur-boWkovani teqnologiis daner-

gvaSi navobsadenebisa da gazsadenebis sferoSi. 

sakvanZo sityvebi: boWkovan-optikuri, gadamwidi, sensori erTmodiani, gabmis boWko,  

koneqtori: hidrofoni. 

 

OOPPTTIICC--FFIIBBEERR  AANNDD  FFIIBBEERR--OOPPTTIICC  SSEENNSSOORRSS  ((TTRRAANNSSMMIITTTTEERRSS)).. G. Mgeladze, E. 

Kristesiashvili. 

 Optical-fiber systems and fiber-optic sensors classification, structural and constructive schemes and 

principles of their functioning applied in them are presented in the structural integrity monitoring of checking 

and control in the pipeline transport. Perspectives of their application are given in oil pipelines, gaspipelines 

and fiber-optic technologies perfection directions. It is worth noting that georgian scientific school has done 

great service for incalcation the optic-fiber technology in the field of oil and gas pipe field. 

Key words:fiber-optic, transducer, sensor, onemode, connector hydrophone. 

 

ОПТИЧЕСКО-ВОЛОКОННЫЕ И ВОЛОКОННО-ОПТИЧЕСКИЕ ДАТЧИКИ (СЕНСО-
РЫ). Мгеладзе Г., Кристесиашвили Е.   

Применением волоконно-оптических систем и их классификацией проведен мониторинг струк-

турной целостности управления и контроля на трубопроводном транспорте структурных и конструкци-

онных схем и принципов их действия. Отмечена перспективность использования этих систем в неф-

тепроводах, газопроводах и в направлении совершенствования волоконно-оптической технологии. 

Отмечена заслуга грузинской научной школы в деле внедрения волоконно-оптических технологий в 

сфере нефте – и газопроводов. 

Ключевые слова: волоконно-оптический датчик; сенсор одномодный; линейное волокно; конектор; 

гидроген. 
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iirraakkllii  ggoogguuaaZZee,,  

sainJinro akademiis sapat-

io akademikosi, stu-s `Wa-

burRilebis burRvis teq-

nikisa da teqnologiis~ mi-

marTulebis xelmZRvaneli, 

fiz.-maT. mecn. doqtori, 

sruli profesori 

  
  

gguurraamm  vvaarrSSaalloommiiZZee,,  

saqarTvelos da ukrainis sa-

inJinro akademiebis akademi-

kosi, stu-s `navTobisa da 

gazis teqnologiis~ departa-

mentis Tvmjdomare, teqnikis 
mecnierebaTa doqtori,  

sruli profesori 

 
ttaarriieell  ssaarrjjvveellaaZZee,,  

stu-s `WaburRilebis 

burRvis teqnikisa da 

teqnologiis~ mimrTu-

lebis asistent 

profesori 

uak 622.24                                      g. varSalomiZe, i. goguaZe, t. sarjvelaZe  

 

WaburRilebis damTavrebis intervalebis 

hodrodinamikuri modelireba (logikiT 

ganviTarebuli)  

 

1. Sesavali 

 
  dRes ukve Seqmnilia modeli-

rebis axali meTodebi, romlebic sa-

Sualebas iZleva WaburRilebidan rea-

lur droSi uwyvetad miviRoT infor-

maciuli monacemebi, romelTa damu-

Saveba saSualebas gvaZlevs mudmivad 

vakontroloT da vmarToT navTobis 

sabado. maT ewodeba WaburRilebidan 

permanentulad monacemTa miRebis da 

mudmivad kontrolis monitoringis 

sistema (Permanent downhole monitori-

ng - PDM). igi warmoadgens boWkovan-

optikuri gadamwodebis monitoringis 

sistemas  - temperaturis, wnevisa da 

fluidis xarjis. es meTodi eyrdnoba fluidis hidrodinami-

kuri procesebis kompiuterul modelirebas (Computational fluid dynamicd - CFD). 

WaburRilSi mis horizontalur ganStoebaSi CaSvebulia boWkovan-

optikuri  sensoruli gadamwodebi - wnevis, fluidis Semodinebis 

da temperaturis, romlebic realur droSi gvaZlevs sawyis info-

rmaciul monacemebs, mis agregatul (fizikur-qimiur) mdgomareo-

bas fluidis SekumSul maxasiaTeblebze. igi SesaZloa gamoyenebul 

iqnes miwisqveSa dinebis arastacionaruli procesebis kvlevebisa-

Tvis, gansakuTrebiT Tburi velis gamoTvlebisTvis, romlebic re-

gistrirdeba maregistrirebeli xelsawyoebis meSveobiT zedapirze 

(𝑃𝐷𝑀 sistema), rac aadvilebs monacemebis interpretacias [1,2]. 

 

2. ZiriTadi nawili 

 

 boWkovan-optikuri teqnologia saSualebas gvaZlevs saeqsp-

luatacio WaburRilebSi vawarmooT gazomvebi realur droSi. kerZod, temperaturis da 

fenis wnevis, romelTa kontroli tradiciulad xorcieldeba geofizikuri meTodebiT. 

amJamad boWkovan-optikuri gazomvebis teqnologia saSualebas iZleva es gazomvebi 

vawarmooT uwyvetad droSi WaburRilis damamTavrebel etapze ganviTarebuli logikiT.  

temperaturis, wnevis da Semodinebuli fluidis masis ganawileba (Distrubyted 
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temperature), romlis dros izomeba mxolod erTi parametri: temperatura - mis gana-

wileba-gavrcelebis gravitaciuli suraTis mixedviT aigeba mrudeebi, romelTa mixedviT 

SesaZlebelia msjeloba sxva fizikur sidideebze _ wnevaze da fluidis dinebaze. 

aRniSuli problemis gadawyvetis mravalricxovanma cdebma dasaxa mimarTuleba, 

rom gamoyenebuliyo mravalkvanZiani modelebi yovel calkeul kvanZSi [2]. 
Sensing-DTS-Ti SesaZlebelia vawarmooT uwyveti gazomvebi sxvadasxva siRrmeze 

mopovebuli maxasiaTebliT, ganvsazRvravT cvalebadoba (magaliTad, wylis an gazis 

gamovlinebis), romlis Sedegebis mixedviT SesaZloa dayenebul iqnes Camketi, fluidis 

gadasaketad gamovlinebis intervalebSi. magram WaburRilebis avtomaturi distanciuri 

marTva ganviTarebuli logikiT jerjerobiT Zalze garTulebulia rigi problemebis 

gamo. sinamdvileSi dResac saWiroa xeliT CarTva da gamorTva mmarTavi mowyobilobis 

moqmedebiT. aseTi winaaRmdegobebi warmoiSoba swored araswori interpretaciiT. Tumca 

monacemebi registrirebulia realuri drois reJimSi, romlebic dadgenilia rigiT da 

wesiT, magram aradeterminirebuli midgomiT. 

sabadoze, WaburRilebidan miRebuli informacia eyrdnoba im monacemebs, romel-

sac vafiqsirebT sakontrolo xelsawyoebiT. igi ver gvaZlevs srulyofil suraTs 

sabados damuSavebis reJimze. geofizikuri kvlevebi WaburRilSi tardeba maSin, rodesac 

igi Cerdeba da wyvets debits an rodesac xorcieldeba saremonto samuSaoebi gar-

kveuli grafikiT. 

boWkovan-optikuri sistemebis danergvis Sedegad mTeli sabados kontroli da 

eqspluatacia-monitoringi xorcieldeba uwyvetad. mas SeuZlia srulyofili eqsplu-

ataciis reJimi mogvces nebismieri drois monakveTSi, romlis mixedviT SesaZloa ganxo-

rcieldes sabados an calkeuli WaburRilebis optimaluri damuSaveba. ufro meti mas 

SeuZlia mogvces informacia WaburRilis eqspluataciis SeCerebis pirobebzec. geofizi-

kuri xelsawyoebis meSveobiT tardeba standartuli gazomvebi karotaJis (production 

logyon tocb)-PLT saxiT. igi iZleva gazomvis mraval saxeobas, magram gazomvebis Sedegad 

da arauwyvetad, romlis mixedviT, rasakvirvelia, SeiZleba garkveuli daskvnebis gake-

Teba. yvela am monacemTa ganxilva da analizi SesaZloa gaxdes  Zneli da Sromatevadi, 

xolo boWkovan-optikuri gazomvis sistemebi, gansakuTrebiT siTbotevadobrivi analizi, 

saSualebas gvaZlevs realur droSi uwyvetad miviRoT ufro meti informacia, vidre 

calke geofizikuri gazomvebiT. am problemis gadasawyvetad Catarebul iqna mravalric-

xovani cda mizandasaxulad, raTa gamoyenebuliyo mravalkvanZiani modelireba [3]. yovel 

kvanZSi, romelic Seesabameba sxvadasxva siRrmes, Sedgenil iqna WaburRilis mikrostuq-

tura, romelic, Cveulebriv, fiqsirdeba uwyveti gazomviT, WaburRilSi Semodinebuli 

fluidis raodenobiT, wneviT da temperaturiT. korelaciuri damokidebuleba milSi 

dinebasa da Cveulebriv kvanZSi energiis balansis gatolebiT im mizniT, rom gaerTiane-

bul iqnes dinebis maxasiaTeblebi yovel kvanZSi, mezobel lulaSi Tburi velis 

parametrebis profiliT. sawyisi monacemebi SeirCeva manamde, sanam Tanxvedras ar eqneba 

adgili gazomil parametrebs Soris. miuxedavad imisa, rom am meTodis upiratesoba 

mdgomareobs mis simartiveSi mas aqvs rigi uaryofiTi mxareebic, ris gamoc zogi aseT 

meTods miuReblad Tvlis, gansakuTrebiT rTuli WaburRilebis konstruqciis dros. 

iseT SemTxvevaSi, rodesac radialuri temperatura da wnevis sidide nebismier siRrme-
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ze invariantulia (nagulisxmebia erTfaza siTxis moZraoba). zogjer mas mravalfazian 

siTxis moZraobisTvisac (navTobis, gazis da wylis) Tvlian misaRebad, rac SesaZloa ar 

iyos swori. energiis balansis dros igulisxmeba radialuri Tbogadacema. vertikalu-

rad siTbogadacema WaburRilis Siga areSi ar aris gaTvaliswinebuli. 

zemoaRniSnuli daSvebebis gaTvaliswinebiT, miRebulia Tanxvedra mravalkvanZian 

modelSi, Tburi velis parametrebis profilireba iteraciuli meTodiT, nebismier 

dros. modelis gamartivebis SemTxvevaSic ki SeuZlebelia calmxrivi gadawyvetilebis 

miReba. faqtiurad unda Camoyalibdes fizikurad iseTi modeli, romelic konceptualu-

rad, srulad asaxavs Tburi velis profils. mopovebis mciredi cvlilebebisas fenSi 

monacemTa ganusazRvreloba WaburRilis sadrenaJo zonaSi, ganvladoba da forianoba 

faqtiurad inarCunebs Tavis mniSvnelobebs, romelic gamoyenebulia modelis monaceme-

bad. CFD-modelSi gamoTvlebis Catareba mopovebis sxvadasxva variantebze gvaZlevs 

tipur mrudeebs, romlebic SesaZloa gamoyenebul iqnes wnevebis stacionaruli profi-

lebis gasaangariSeblad, dinebisa da Tburi velis parametrebis, romlebic registrir-

deba boWkovan-optikuri sistemis mier. amgvari profilebis arsebobam SesaZloa sagrZno-

blad Seamciros monacemTa analizis dro, uwyveti gazomvebis Catarebis Semdeg, realur 

drois reJimSi. aseve SesaZloa Sefasebul iqnes temperaturuli gadamwodebis praqtiku-

li mniSvneloba WaburRilis lulaSi.  

mravalkvanZiani meTodi eyrdnoba siRrmuli doneebis gazomil profils an Tburi 

velis parametrebs. arCeven WaburRilebs konstruqciis SerCeviT da produqtiuli fenis 

monacemebiT. modelirebis aseT meTods kargad iyeneben servisuli kompaniebi, romlebsac 

gaaCniaT SezRuduli Sexeba sabados monacemebTan. rac Seexeba saeqspluatacio 

kompaniebs, maT SesaZloa miiRon kargad damuSavebuli maxasiaTeblebi fluidisa da 

sabados monacemebis Sesaxeb: isini valdebulni arian miiRon sawyisi monacemebi da 

WaburRilSi fluidis Semodinebis nebismieri modeli Seqmnan. gamomdinare aqedan, 

meTodologia, romelsac efuZneba СГД meTodis gamoyenebas gansxvavdeba imiT, rom 

ZiriTadi yuradReba gamaxvilebulia `perspeqtiuli modelirebisadmi~, rodesac sawyisi 

monacemebi SeirCeva fluidis dinebis formis SefasebisaTvis, romelic winaswarmetyve-

lebs wnevis profilis da Tburi velis parametrebs. Tu davukavSirebT mas sabados geo-

logiur modelTan SesaZlebelia davadginoT sabados maragis prognozi da misi damuSa-

vebis meTodi fluidis Tvisebebze dayrdnobiT _ depresiis mniSvneloba, dinebis profi-

li, wnevis da Tburi velis parametri da sxva. mniSvnelovani gansxvaveba muSa procedu-

risa aris is, rom misi gamoyeneba SesaZlebelia WaburRilis damuSavebis dros. magali-

Tad, rodesac НКТ-s koloniaSi gamoyenebulia Sereuli nakadi, misi milgare sivrce. 

nebismieri sxva meTodi, rodesac gamoyenebulia erTmimarTuli nakadi an sxva SemTxveva-

Si, rodesac rigi parametrebi daSorebulia WaburRilis lulis RerZidan mniSvnelov-

nad gansxvavdeba sawyisi sidideebis monacemebisagan sxva WaburRilSi, an НКТ kolonaTa-

Soris nakadis urTierTsawinaaRmdego moZraoba. 𝐶𝐹𝐷 meTodSi farTod gamoiyeneba ric-
xviTi sidideebi, romlebic zustad aRwers siTxis moZraobis maxasiaTeblebs. 

𝐶𝐹𝐷 moiTxovs did farTo gamoTvlebs, romlebic gamoiyeneba maStabur kvlevebi-

saTvis. magaliTad, sarqvelis dayenebis an Semodinebis siCqaris, an fluidis turbolen-

tur-vixrul moZraobas WaburRilis kedlidan. zogadad, 𝐶𝐹𝐷 meTodi ar aris mTlad 
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maRali rangis meTodi, radganac igi moiTxovs xangrZliv gamoTvlebs asimetriuli 

siRrmis WaburRilebSi. 

TviT idea forebiani garemos SeerTebisa WaburRilis lulis modelTan, rome-

lSic xdeba gadawyveta-amoxsna nave-stoqsis gantolebebiT inovaciurad iTvleba. 

 

modelirebis Tanamimdevroba 
 

muSa procedura TvalnaTliv warmodgenilia 1-el nax-ze. Tavdapirvelad dgeba 

WaburRilis konstruqciis kompiuteruli modeli, romelSic sayuradReboa WaburRilis 

damTavrebis procesi. kompiuteruli modeli bunebrivia Seicavs: samagr kolonebs, 

konduqtors, teqnikur kolonas, saeqspluatacio kolonas da НКТ-s Tavisi zomebiT, 
aseve amosrolis sawinaaRmdego preventorebis sistemas, Wispira mowobilobas, pakerebs 

da sarqvelebs, marTvis xazebs da perforirebul naxvretebs. Semdgom xorcieldeba 

kompiuterul-geometriuli modelis diskretizacia da masze daitaneba sakmaod maRali 

gadawyvetis bade, raTa davafiqsiroT moZraobis profilis detalebi. 

badis gadawyvetis done SesaZloa icvlebodes НКТ kolonaze ramdenime futidan 

ramdenime duimamde. perforirebuli naxvretebis irgvliv aris sarqvelebi da gamzomi 

diafragmebi, sadac adgili aqvs turbolentur-vixrul moZraobebs, romelmac SesaZloa 

gavlena iqonios lokaluri nakadebis maxasiaTeblebze an SesaZloa gamoiwvios wnevis 

kargvebi. WaburRilidan mimdebare garemo modelirdeba, rogorc nawili radialurad 

mdebare forovani sivrcisa ramdenime metridan ramdenime aTeul da aseul metramde. 

WaburRilis lulis da masTan mimdebare geometriuli struqturis 𝐶𝐹𝐷 
modelis Seqmna da misi amoxsna SesaZloa Sesrulebul iqnes saTanado gantolebebisa da 

algoriTmebis gamoyenebiT, romelsac SeimuSaveben kompaniebi seriulad. nave-stoqsis 

gantolebis amosaxsnelad kompania ExxonMobil-ma amoxsna arawrfivi gantolebebi, ufro 

metic, amJamad arsebobs garkveuli programebi TiTqmis yvela im gamzom mowyobiloba-

xelsawyoebze, romelTa meSveobiT dgeba saTanado bade, romlis gazomvis xarisxis 

sizuste nave-stoqsis gantolebaTa amoxsnisaTvis, WaburRilebis damTavrebis interva-

lebSi, didi masStabisaa, dawyebuli ramdenime metridan damTavrebuli aTeuli metramde. 

𝐶𝐹𝐷 modelis sawyisis monacemebis Sesadgenad aiReba geologiuri gazomvebis 

karotaJuli monacemebi (forianoba, ganvladoba, wnevebi, mosalodneli debiti, 

temperatura da sxva). Tu ar gvaqvs karotaJuli monacemebi, SesaZlebelia gamoyenebul 

iqnes sxva sarewao monacemebi _ debitis sidide, navTobis temperatura, maragi da sxva. 

𝐺𝐹𝐷 modelis yovel calkeul ujredSi SehyavT sawyisi monacemebi, romlebic did 

gavlenas axdens modelirebis saerTo cdomilebaze. 

sabados produqtiuli intervalebi ganixileba, rogorc WaburRilTan mimdebare 

sfero. qviSiani da Tixovani fenebi SesaZloa sxva saxiT iqnes modelirebuli, rogorc 

gaumtari sazRvari – RerZuli Tbogadacema. karbonatuli koleqtorebisaTvis SesaZloa 

mocemul iqnes fenuri kavSiri araerTgvarovani xarisxiT. fluidis wneva, temperatura 

da kompoziciuri sasazRvro pirobebi mocemuli unda iyos yvela produqciuli 

intervalisaTvis, cal-calke radialuri mimarTulebiT WaburRilis mimdebare zonaSi. 

koleqtorebis mixedviT isini SesaZloa mocemul iqnes ubralo wrfivi funqciebiT an 
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ufro rTuli arawrfivi sidideebiT WaburRilis siRrmis mixedviT. wnevisa da 

temperaturis sasazRvro pirobebi SesaZloa Seicvalos sabados struqturis mixedviT, 

romelic xorcieldeba debitis aRricxvisaTvis drodadro. 

fluidis Tvisebebi icvleba gazis faqtoris da gawylovanebis faqtoris 

mixedviT, magaliTad, konusis drenirebis warmoSobis dros an wylis konturis 

damTavrebis miaxloebisas. 

𝐺𝐹𝐷 modeliT sabados modelireba uzrunvelyofs mTeli sabados xasiaTis prog-

nozs, romelic SesaZloa dakavSirebul iqnes WaburRilebis muSaobis, moqmedebis reJi-

mTan, riTac SesaZloa uzrunvelyon navTobis mopovebis gegmuri Sesruleba. man SesaZ-

loa naTeli warmodgena mogvces Tu rogor gavlenas axdens Tburi nakadis gavrcelebis 

forma fenis wnevisa da mopovebis maxasiaTebelze, rogoria mosalodneli debiti gar-

kveul droSi. ra RonisZiebebi SesaZloa Catardes debitis, reJimis aRsadgenad da sxva. 

 

 
 

nax.1. WaburRilis lulaSi mimdebare muSa procedurebis Sefaseba 

 

ჭაბურღილის 

დამთავრების 

პროექტი 

ჭაბურღილის 

კონსტრუქციის 

მოდელის შექმნა 

ქანების 

მონაცემთა 

სიდიდეების 

შეყვანა 

სვლები 

კაროტაჟული 

მონაცემები 

გეოლოგიური 

მოდელი 

სასაზღვრო პი-

რობების  შეყვანა 

(წნევის და 

ტემპერატურის) 

მოპოვების სხვადასხვა 

ვარიანტების გამოთ-

ვლები მოდელზე 

ტიპური 

მახასიათებლებით 

მრუდეების ფორმირება 

ემთხვ-

ევა 

საბადოს 

სტიმულატორ

ი 

ჭაბ-ის 

გამოცდის 

რეზერვი 
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arsebuli monacemebis mTlianad gamoyeneba an sabados geologiur struqturaSi 

liTologiuri stratigrafia, monacemTa SeuzRudveloba modelSi uzrunvelyofs 𝐺𝐹𝐷 
modelis mniSvnelovan upiratesobas. sabados modelireba uzrunvelyofs mis saxasiaTo 

prognozs, romelic SesaZloa davukavSiroT WaburRilis muSaobas, rom uzrunvelyofi-

li iyos modelirebis Sedegi. perspeqtiuli modelireba, romelSic gamoiyeneba `saxasi-

aTo mrudeebi~ saSualebas gvaZlevs gaviangariSoT fluidis Semodineba WaburRilis 

lulaSi, xolo wnevis profili da Tburi velis parametrebi menavTobeebs gvaZlevs eq-

spluataciis Catarebis saSualebas, rom warmodgena viqonioT navTobis mopovebis di-

namikis ganviTarebaze. 

 

 
nax. 2. monitoris ekranis xedi tipuri mrudebis formirebisas 

 

ufro metic, xarisxobrivi warmodgena imaze Tu rogoria fluidis Semodinebis 

forma, wnevis profili an Tburi velis parametrebi da rogor Seesabameba igi mopovebis 

raodenobas provocirebs Zalian Znel da rTul monacemTa analizze Catarebuli rigi 

gazomvebis Sedegs. potenciurad es Zalze seriozulad amcirebs dros sabados stru-

qturis warmodgenaze; modelirebis ukumimarTulebiT meTodi jer moiTxovs monacemebis 

Segrovebas, Semdgom, garkveuli droSi, monacemTa interpretacias. mravalmxriv kamaTs 

da sakiTxebis ganxilvas aqvs adgili momsaxure operator da servisul komponentebs 

Soris, SesaZloa yovlive es tardebodes manamde, sanam SeTanxmebuli da realizebuli 

ar iqneba pasuxebi mniSvnelovani variantebis cvlilebebze, magaliTad, Tburi velis pa-

rametris profilis cvlilebis garkveva gamowveuli wylis CadinebiT konkretuli 

zonidan, Tu wneviT gazomili da dadgenili profili Tburi velis parametrebisa an 

dinebebisa analizis safuZvelze tipuri mrudebiT, Tundac Zalian uxeSi korelaciiT 
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adgilze, SesaZloa gamodges gadawyvetilebis miRebisaTvis konkretulad adgilze. 

optimalurad es ori meTodi erTmaneTs avsebs im mizniT, rom WaburRilma imuSaos, rac 

SeiZleba umjobesad, drois minimaluri danaxarjebiT da maqsimaluri debitiT. 

 

praqtikuli gamoyeneba 

 

𝐺𝐹𝐷 modelis Tanamedrove modelis Seqmna miuxedavad sabados sirTulisa Ziri-

Tadi maxasiaTeblebis da WaburRilis lulis konstruqciis mizniT, modelirebis 

Sedegebi SesaZloa Zalzed martivad gamoviyenoT. martiv doneze SesaZlebelia fluidis 

Semodinebis sididis, wnevis da temperaturis velis mrudebis analogiebis formulire-

ba, mopovebis sxvadasxva variantebis gansazRvra im mizniT, rom SerCeul iqnes sawyisi 

monacemebi. es meTodebis SesaZloa grafikulad tabulirebul iqnes an Sedarebuli 

mopovebis sxvadasxva momentebs. magaliTisaTvis SesaZloa avirCioT sami sxvadasxva pro-

fili Tburi velis parametrebisa (ix. nax. 2) warmodgenili `adreuli~ `saSualo~ da 

`dagvianebuli~ etapebis damuSavebiT, romelic Seesabameba dabal, saSualo da maRal 

depresiebs wylis SemoWriT (mravalfaziani hidrodinamika). 

zemoaRniSnulis gamoyenebis erT-erT variantad iTvleba Tburi velis 

parametrebis profilis Sefaseba WaburRilis lulaSi, romelSic urTierTsawinaaRmdego 

dineba qvemoT milgare sivrceSi da zemoT НКТ-s kolonaSi iwvevs radialur Tbogada-

cemas (nax. 3). analizisaTvis kvanZuli meTodi ar aris gamosadegi, radganac radialuri 

Tbogadacema WaburRilis lulaSi icvleba imdenad, ramdenadac lokaluri Tbogadacemis 

koeficienti icvleba xarjis cvlilebasTan erTad. amitom urTierTzusti Tbogacvlis 

monacemebis interpretacia SesaZloa Catardes temperaturis boWkovan-optikuri gada-

mwodidan miRebuli inforaciis safuZvelze, romelic iZleva damakmayofilebel suraTs. 

 

 
nax. 3. WaburRilis damTavrebis sruli sqema sawinaaRmdego TbogadacemiT 

 
saqme ufro rTuldeba gazian WaburRilSi, rodesac gvaqvs msjeloba misi 

mopovebis Sesaxeb ramdenime WaburRilSi, romlebic erTmaneTTan ar aris dakavSirebuli 

sakuTari wylovani kontaqtiT. produqtiuli intervalebis gancalkevebisaTvis sam 

ubnad ayeneben pakerebs. yoveli calkeuli ubnis gazi Caedineba qvemoT milgare sivrce-
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Si, xolo Semdgom maregulirebeli sarqvelis meSveobiT Seereva gazs, romelic 

miedineba НКТ kolonaSi miewodeba qvemodan zemoT. 

 

 
nax. 4. temperaturis gazomvebis ganawilebuli monacemebis fragmenti (DTS) 900-I metris intervalSi, 

romelic datanilia Sesadareblad Tburi konturis (CFD)-s modelirebis dros 

 

Tburi velis parametrebis profilis modelirebisaTvis Seqmnil iqna 𝐺𝐹𝐷 mode-
li, romelic moicavs 1800 futs (1 futi=0,3048 m) WaburRilis lulas damTavrebis 

intervalSi. saproeqto siRrmeebze modelirebul iqna sasangrevo sarqvelebi da pake-

rebi, aseve gaumagrebeli sangrevebisaTvis modelirebul iqna perforaciis intervalebis 

modelebi imis gaTvaliswinebiT, rom modeli Seicvleba damTavrebis Semdeg. fenis Tvi-

sebebi da wnevis sidideebi aRebul iqna sabados adreul da mogvianebiT damuSavebis 

monacemebidan. mopovebis gviani stadia amoRebulia gazisa da wylis modinebis monaceme-

biT. temperaturuli monacemebis sasazRvro pirobebi gansazRvrulia TermokarotaJuli 

monacemebis safuZvelze. 

 

3. daskvna 
 

miRebuli Sedegebi cxadyofs WaburRilebis damTavrebis procesSi, boWkovan-

optikuri teqnologiiT monitoringis maRalefeqturobas, sxva mraval kvanZovan 

gazomvebTan SedarebiT, WaburRilebis damTavrebis dros, romlis mixedviT vaskvniT: 

- mcirdeba gazomva minimumamde hidrodinamikuri gaerTianebis safuZvelze 

boWkovan-optikuri xazebis meSveobiT; 

- WaburRilebis damTavrebis sistemebi. 
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UDC 622.24                                                                G. Varshalomidze, I. Goguadze, T. Sarjveladze 

 

COMPUTATIONAL FLUID DYNAMICS SIMULATION FOR 

SMART WELL COMPLETIONS 
 

1. Introduction 

 

New methods have been advanced to process, manipulate and use real-time data from 

permanent downhole monitoring (PDM) systems such as fiber optic pressure, temperature and flow 

sensors. These interpretative methods are centered on detailed Computational Fluid Dynamics 

(CFD) simulations of the wellbore and surrounding near-wellbore region. In addition to facilitating 

the solution of geometrically complex flow dependencies, the CFD approach accounts for the 

highly coupled chemical physics inherent in multi-phase systems. By running the model for 

different anticipated production scenarios, a series of production "type curve" analogs are generated 

that can be used to “predict” the time-dependent flow, pressure and thermal profiles recorded by a 

PDM, thereby assisting interpretation of the data [1,2].  

 

2. The Body 

 

Continuing improvements in quality and reliability have led to increased applications of 

fiber optic technology for downhole sensing applications in harsh pressure and temperature 

environments [1]. Moving beyond routine monitoring of pressure or temperature, FO sensors 

increasingly are being deployed as components of intelligent well completions to enable response 

automation or, at least, to aid actuation. For example, an FO distributed-temperature-sensing (DTS) 

system might be deployed in a well with commingled flow to detect changes in production (e.g., gas 

or water breakthrough), upon which a sliding sleeve might be exercised to shut off production from 

an offending zone.  

However, automated remote administration of intelligent wells is still plagued by several 

difficulties. Indeed, manual intervention and decision making for actuation of “smart” features are 

still required. These hurdles stem in large part from limitations in capabilities to process and 

interpret sensory data; although data may be recorded in real time, it is still processed as needed on 

an indeterministic time basis.  

Traditional reservoir- and well-surveillance methods rely upon surface production data and 

infrequent production logging trips typically performed only during shut-in or workover and on a 

well-by-well basis. In contrast, a burgeoning array of FO systems promises to provide continuous 

acquisition of sensory data during both “normal” flowing operation and shut-in. However, 

conventional production-logging (PLT) analysis relies on multiple types of log data? inferring flow 

phenomena from a combination of pressure, spinner and temperature logs [2]. Consideration of all 

the data can be time consuming and laborious, typically introducing (and requiring) significant 

subjectivity in the analysis. This is especially difficult to extend to real-time FO data, particularly if 

only one property is measured (e.g., temperature but not pressure or rate). Although FO technology 

continues to advance rapidly, temperature sensing is still the primary and often single measurement 
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recorded by FO systems. An important question that arises, then, is how to interpret FO thermal 

data and infer downhole flow phenomena. Inherently related is the need to predict the thermal 

profile under variable producing conditions.  

Many efforts to solve this problem have focused on using multi-nodal models [3]. At each 

node (corresponding to a different depth), a description of the macro-structure of the well and the 

surrounding near-wellbore region is specified. Rock properties, fluid pressures, fluid temperatures, 

wellbore pressures and wellbore diameters are typically specified. Pipe-flow correlations and simple 

energy balances may be used between nodes to assemble the flow behavior at each node into a 

contiguous wellbore flow and thermal profile. The input parameters are adjusted until a match with 

the measured thermal profile is obtained. While the approach has the advantage of simplicity, there 

are several inherent assumptions that render these models inapplicable for modeling more complex 

wellbores.  

The primary assumption is that unidirectional pipe-flow correlations apply between nodes. 

This is appropriate for wells with single reservoir depletion and simple commingled wells with no 

crossflow?i.e., those cases where a radially invariant temperature and flowrate may be assumed 

across the wellbore at any given axial depth. Single-phase flow is often assumed. While some 

models account for multi-phase oil/gas/water inflows, a homogeneous mixture flow regime is often 

assumed, which may not be appropriate (especially for deviated wells). An energy balance accounts 

for radial heat transfer, but typically assumes negligible axial conductive heat transfer, which is true 

for simple cases. Axial heat transfer in the near-wellbore region is often ignored as well.  

Given the above assumptions, a reasonable match between a multi-nodal model and a 

measured thermal profile can be obtained through iteration for any given time. However, even these 

simplified models cannot guarantee a unique solution. This limitation is especially important in 

wellbores with complex flow patterns, where a match at any single time interval may not result in a 

match at a later time interval if the true physical couplings between the reservoir and wellbore are 

not honored but only approximated. Thus, non-uniqueness, the sensitivity of the thermal profile to 

even small changes in production, and data uncertainties in the formation and reservoir may 

severely limit the multi-nodal approach in predicting the thermal profile.  

 

Approach 

 

ExxonMobil developed a work process to evaluate the pressure, temperature and flow 

characteristics in complex well completions by modeling the entire completion interval in detail, 

including the inner wellbore instrumentation and the surrounding near-wellbore region, by 

discretization into a 2D or 3D computer model. The resulting mesh may include valves or tubing 

geometry that result in countercurrent flow between the annulus and tubing. The full set of Navier-

Stokes equations of fluid dynamics (which nodal correlations only approximate) can then be solved 

in each cell of the mesh. The energy equations account for convective and conductive heat transfer 

both radially and axially in both the wellbore and near-wellbore region.  

In addition to complex geometric flow dependencies, the computational fluid dynamics 

approach facilitates solution of the highly coupled physics present in multi-phase systems, 

particularly gas compressibility, which affects heat transfer and, in turn, the thermal profile in the 
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wellbore. In the near-wellbore region, true reservoir permeabilities and porosities are honored and 

used to populate the model. Running the CFD model for different anticipated production scenarios 

generates a series of type-curve analogs, which can be used to predict the time-dependent pressure, 

thermal and flow profiles recorded by an FO system. These profiles can reduce the time required for 

post-measurement analysis of real-time data. They also can assess the utility of a thermal sensor in 

light of anticipated reservoir and wellbore behavior.  

Multi-nodal approaches often center on taking measured flow or thermal profiles and 

matching the profiles through adjustment of a plurality of wellbore and reservoir parameters. This 

“inverse modeling” approach is well-suited to a service company, which may have limited access to 

reservoir or formation data. In contrast, an operating company may have well-developed 

characterizations of fluid and reservoir properties; these can and should be used to constrain the 

input parameters of any wellbore inflow model. Thus, the CFD-based methodology is characterized 

by a heavy emphasis on “forward modeling,” wherein the input data is specified first to predictively 

assess the form of a flow, pressure or thermal profile. Linked to a reservoir simulator, the effect of 

field depletion on fluid properties and wellbore drawdown can be predictively assessed, with flow, 

pressure and thermal wellbore profiles contrasted through time.  

Another important distinction of this work process is its applicability to extremely complex 

completions, such as those with commingled flows or countercurrent flows in the tubing and 

annulus. While other methods are adequate for simple completions (e.g., single contributing inflow 

zone with unidirectional flow), they may fail when applied to systems where flow and thermal 

profiles exhibit significant radial variation within the wellbore. These variations can result from 

wellbore crossflow, unique flow patterns around valves, chokes, sleeves and other downhole 

instrumentation, or from countercurrent heat exchange between the tubing and annulus. The CFD 

approach provides a numerical solution to the full set of Navier-Stokes equations of fluid dynamics, 

which characterize the flow behavior exactly.  

Computationally expensive, CFD methods have most often been applied to short-length 

scale studies such as flow around a valve or foil, or attachment and detachment of turbulent eddies 

to walls. Simply, CFD methods are not an intuitive choice for the long asymmetry of deep wells, 

because extensive computational resources are still required despite the exponential growth of 

computational power. The concept of coupling a porous media model of the reservoir to a wellbore 

model wherein the full Navier-Stokes equations are solved is a novelty of the present work.  

 

Procedure 

 

The work process is illustrated in Fig. 1. A computer model of the wellbore geometry is first 

created based on a well schematic or completion design. The computer model typically includes 

both the macro-scale geometry of the casing and tubing dimensions and the details of the downhole 

instrumentation, such as packers, mandrels, valves, control lines and perforations. The geometrical 

computer model is then discretized and meshed at a resolution fine enough to capture the details of 

the flow profile. The level of resolution may vary from several feet of tubing in the axial direction 

to a few inches or less around perforations, valves and orifices where turbulent eddies may be 

expected to affect the local flow characteristics or induce pressure losses. The surrounding near-
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wellbore region is modeled as a porous medium with a radial extent ranging from a few feet to 

hundreds of feet as required.  

 

 
Fig. 1. Work process for characterizing wellbore flow 

 

Creation and solution of a CFD model of the wellbore and surrounding near-wellbore region 

may be accomplished through the use of in-house or commercially available codes and algorithms 

for solving the Navier-Stokes equations. Here, ExxonMobil can leverage proprietary solver 

algorithms for coupled nonlinear equations. Furthermore, historical visualization and mesh-creation 

hurdles have been mitigated by development of graphical user interfaces for pre-processing and 

computer-aided design software that, together, partially automate mesh creation for CFD 

applications. Any of these CAD/CFD software packages is sufficient to replicate the inner 

instrumentation of the wellbore. Although computational power limitations are mitigated by 

advances in processor technology, numerical solution of the Navier-Stokes equations over the long 

length scales of completion intervals (hundreds to thousands of feet) still requires access to 

significant computational resources.  

In populating the near-wellbore region of the CFD model, input properties for the porous 

medium are derived from geological characterization of log data. In the absence of log data, well 

test data can be used, albeit with some loss of resolution. In either case, the ability to populate each 

cell of the CFD model with permeability, porosity and conductivity data enables heterogeneities in 

the data and their impact on flow to be honored.  

Reservoir pay zones are defined in the near-wellbore region. For sandstone formations, shale 

layers can be explicitly modeled as impermeable flow boundaries?axial heat transfer is still allowed. 

Varying degrees of formation connectivity may be specified for carbonates. Fluid pressure, 
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temperature and compositional boundary conditions are specified for each pay zone at the radial 

extent of the near-wellbore region. These may be specified with simple linearized functions or with 

more complicated depth-correlated relationships, depending on the reservoir. The pressure and 

temperature boundary conditions may also be updated from a reservoir simulator to account for 

changes in production with time. Fluid compositions are varied to match the evolution in gas-oil 

ratio and watercut with production changes such as coning or waterflood encroachment.  

Using available rock and reservoir data to constrain the input values into the model provides 

a significant advantage for applying the CFD model predictively through time. Reservoir 

simulations provide an expectation of reservoir performance that can be correlated with well 

performance to support the model results. Preferably deployed as representative “type curves,” 

forward modeling forecasts of wellbore flow, pressure and thermal profiles arm operations staff 

with an understanding of the production profile’s likely evolution.  

Having even a qualitative understanding of how the shape of the flow, pressure or thermal 

profile correlates with anticipated production scenarios circumvents the potentially time-consuming 

process of post-measurement data analysis. This can potentially generate major response-time 

reductions in the field; an inverse-modeling approach first requires acquisition of data, then lag-time 

for interpretation. Iterative discussions between operating and service companies may follow before 

a response to a critical change in production scenario is agreed upon and executed (e.g., determining 

that a change in the thermal profile is due to water onset and deciding to exercise a sliding sleeve to 

shut off water production from a specific zone). If, however, a measured pressure, thermal or flow 

profile is anticipated by a characteristic type-curve analog, even a rough on-site correlation may 

prove sufficient to progress an operating decision. Optimally, these two approaches will 

complement each other to provide best-in-class well performance with minimal downtime.  

 

Application 

 

Despite the complexity of creating advanced CFD models to capture the underlying physics 

of the reservoir and wellbore, the results of the simulations may be deployed quite easily. At the 

simplest level, flowrate, pressure or thermal type-curve analogs may be generated for various 

unique production scenarios to establish baselines for comparison. These curves may be graphically 

tabulated or correlated to different production events. As an example, three different thermal 

profiles might be generated to represent “early,” “middle,” and “late” life corresponding to low-

pressure drawdown, high-pressure drawdown and high-pressure drawdown with water incursion 

(multi-phase flow dynamics), Fig. 2.  

One application of the above scenario is the characterization of the thermal profile of a 

wellbore in which countercurrent flow down an annulus and up through tubing results in radial heat 

transfer across the tubing, Fig. 3. A nodal approach is not amenable to analysis of the radial 

temperature distribution across the wellbore because the localized heat transfer coefficient varies 

with flowrate, time and location. Therefore, countercurrent heat exchange can render interpretation 

of a fiber optic temperature sensor extremely difficult. 
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Fig. 2. Screenshots of a deployment tool for type-curve analogs 

 

To further complicate matters, the gas well under discussion is produced from more than 

nine non-communicating reservoirs with separate gas-water contacts. Packers were used to 

segregate the production zones into three pools. Each pool flows down into an annulus and then 

through a controllable valve before commingling with fluid from below and flowing up through 

tubing to surface. 

 
Fig. 3. A diagram of a complex completion with countercurrent flow and heat transfer 

 

To simulate thermal profiles, a CFD model was created encompassing 1,800 ft of the 

wellbore in the completion interval. The downhole inflow valves and packers were modeled at 
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design depths, and the perforated intervals were modeled on an openhole basis, recognizing the 

need to revise the model after the completion was run. Formation properties and reservoir pressures 

were extracted from reservoir simulations for early-, middle- and late-life production. Late-life 

production was defined as the onset of water production. An assumed geothermal gradient from a 

temperature survey was used as the temperature boundary condition.  

The chief concern in any computational simulation is obtaining a converged solution. In this 

case, the complex flow and heat transfer induced by the downhole instrumentation is complicated 

by multi-phasic interactions among the gas, condensate and water. Using a single-phase mixture 

with a single set of averaged bulk properties may prove unsatisfactory since the intended purpose of 

the planned FO DTS system is to monitor thermally for the onset of water production. Because the 

temperature profile is dependent on the contrast in thermal properties between water and 

hydrocarbon, explicit modeling of the condensate was ignored and a water-gas system was modeled 

in this preliminary work. For the cases of early and mid-life production when water is not present, 

single-phase gas simulations were performed.  

Solution of the Navier-Stokes and energy equations provided a quantitative characterization 

of the pressure, temperature and velocity profiles within the wellbore. Fiber optic DTS is typically 

strapped to the tubing; profile contours were compiled at different radial positions within the 

wellbore to examine the impact of fiber placement. In addition to anticipating changes in the 

thermal profile over the entire completion interval, the simulations demonstrated that water 

breakthrough in lower zones could impact flowrates in upper zones because of changes in fluid 

density and wellbore hydraulics. These results can be used to better design completions and 

optimize fiber placement outside the tubing if needed.  

Work on the well under discussion is still ongoing, with the completion having been run and 

fiber optic data now becoming available for comparison. After reconstructing the mesh to mirror 

final perforation intervals and instrumentation depths as installed, the initial results of the CFD 

wellbore simulations match trends in the thermal profile very well, Fig. 4.  

 

 
Fig. 4. A snapshot of DTS data for more than 900 ft of the completion is plotted for comparison with a CFD-

simulated thermal contour corresponding to ¼ in. beyond the outer diameter of the tubing string. Not shown are 

the thermal profile contours beyond the DTS within the annulus 
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These results reflect no further adjustment of the CFD model beyond the geometrical 

restructuring noted above. The strong match prior to further model refinement suggests that the 

physical couplings between the reservoir and near-wellbore region are indeed honored. 

Interestingly, the thermal profile contours beyond the DTS within the annulus vary widely in range 

and have provided additional insights into the evolution of the thermal profile.  

Although the example above pertains specifically to analysis of fiber optic thermal data, the 

general applicability of the approach is far greater since the transport equations are solved in 

addition to the energy equation; flow and pressure profiles are also fully determined. Ultimately, as 

confidence in a match between simulation and measured data improves, CFD simulation results 

could be used to allocate zonal contributions to flow. Furthermore, preliminary work on fully 

transient simulations shows promise in facilitating evaluation of short-term flow conditions such as 

those resulting from stimulation and cleanup operations.  

 

3. Conclusions 

 

Holistic CFD modeling of the wellbore and near-wellbore region is a powerful tool for 

evaluating complex flow paths and heat transfer. Axial and radial dependencies can be probed to 

optimize design, and sensitivities can be run to forecast the effect of production changes. 

Improvements in both speed and grid resolution will drive application in the design of new wells 

and production history matching of existing wells.  

The realization that interpretation typically lags measurement will become an important 

challenge in real-time asset management, where high data sampling frequency and automated 

response are the goals. Deployment of CFD simulation results as type-curve analogs holds promise 

in facilitating rapid responses to changes in well production, while reducing post-measurement 

analysis time to a minimum. Of particular value where FO sensors are increasingly likely to be 

deployed, the work process offers a means to evaluate pressure, temperature and flow profiles 

within the wellbore to assist interpretation.  
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boWkovan-optikuri teqnologia. warmodgenili meTodi maRalefeqturia arsebul 

mravalkvanZian gazomvebTan SedarebiT. 

sakvanZo sityvebi: permanentuli kontroli, monitoringi, boWkovan-optikuri, gadamwodi, 

hidrodinamikuri procesebi. 

 

CCOOMMPPUUTTAATTIIOONNAALL  FFLLUUIIDD  DDYYNNAAMMIICCSS  SSIIMMUULLAATTIIOONN  FFOORR  SSMMAARRTT  WWEELLLL  CCOOMMPPLLEETTIIOONNSS. G. 

Varshalomidze, I. Goguadze, T. Sarjveladze.  

The wellhole completion interval hydrodynanics is considered in the article, also modelling with 

developed logic by continuous monitoring where the fiber-optic technology is applied. The method is highly 

effective compared with the multijoint measurment existing so far. 

Key words: permanent check, monitoring, fibe-optic, transducer, hydrodinamic processes. 

 

МОДЕЛИРОВАНИЕ ГИДРОДИНАМИКИ ИНТЕРВАЛОВ ЗАКАНЧИВАНИЯ СКВАЖИН С РАЗВИТОЙ 

ЛОГИКОЙ. Варшаломидзе Г., Гогуадзе И., Сарджвеладзе Т.  

В работе представлено моделирование гидродинамических процессов заканчивания скважин 

с развитой логикой, с применением непрерывного мониторинга с помощью волоконно-оптической 

технологии, позволяющей устранить недостатки многоузловых методов. 

Ключевые слова: перманентный контроль; мониторинг; волоконно-оптический; преобразователь; 

датчик; гидродинамика. 
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Uuak 543.53                                        T. SarabiZe, T. kokaia, p. imnaZe 

 

sinjis avtomaturi miwodebis da usafrTxoebis 

dacvis zogierTi sakiTxi neitronul 

gamamravlebelze 

 

wwaarrddggeenniilliiaa  ssaaqqaarrTTvveellooss  ssaaiinnJJiinnrroo  aakkaaddeemmiiiiss  wweevvrr--kkoorreessppoonnddeennttiiss  vv..  xxiiTTaarriiSSvviilliiss  mmiieerr  

  

1. Sesavali 
 

neitronul-aqtivaciuri analizis meTodi 

warmatebiT gamoiyeneba samecniero da gamoyenebiTi 

amocanebis gadasawyvetad, romelTa ricxvs mieku-

Tvneba sasargeblo wiaRiseulSi elementTa Tvisob-

rivi da raodenobrivi Semcvelobis gansazRvra. 

meTodis upiratesobaa: misi simartive, eqs-

presuloba, sizuste, analizis Catarebis SesaZleb-

loba sinjis daSlis gareSe (dafqva-daqucmaceba), 

uaryofiTi mxare - masze momuSave personalis ma-

rTvis avtomatur-kompleqsuri sistemis gamoyeneba. 

mizania dagegmarebul iqnes sinjis aqtivaciur zonaSi 

mimwodebeli da ukan dasabrunebeli avtomaturi xazebis kompleqsuri sistema. 

 

2. ZiriTadi nawili 
 

 amJamad fizikis institutSi funqcionirebs neitronul-

aqtivaciuri analizis laboratoria, romelic Seiqmna neitro-

nuli gamamravleblis `Размножитель-1~ bazaze. neitronuli 

gamamravlebeli Sedgeba qvekritikuli nakrebisagan ПС-1, rome-
lic warmoadgens siTburi neitronebis wyaros, pnevmosatran-

sporto sistemisagan da niSnebis aqtivobis sazom kompleqsSi 

Sedis: TaliumiT aqtivirebuli natrium-iodis scintilaciuri 

deteqtorebi 𝑁𝑎𝐼(𝑇𝑙). germanium-laTiumis (𝐺𝑒𝐿𝑖) da sufTa 

germaniumis naxevargamtaruli deteqtorebi, agreTve mravalar-

xiani analizatorebi 𝐴𝑈 − 1024 da 𝐼𝑛𝑆𝑝𝑒𝑐𝑡𝑜𝑟 − 2000, Tavisi 

programuli uzrunvelyofiT 𝐺𝑒𝑛𝑖𝑒 − 2000. 
gamamravleblis pnevmosatransporto sistema ar aris 

mowyobili ise, rom naxevargamtarul deteqtorebze Catarebu-

li gazomvebi ganvaxorcieloT aRniSnuli pnevmosistemis gamoyenebiT. eqsperimentis Casa-

tareblad saWiro sruli procedura: nimuSis dasxivebis mizniT misi moTavseba deteq-

torze, dasxivebis Sedegad warmoqmnili meoradi gamosxivebis gazomva da Semdgom nimu-

Sis gadatana Sesanax konteinerSi, rac amJamad xeliT xorcieldeba. amrigad, labora-
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toriis winaSe dasmuli analitikuri amocanebis Sesasruleblad saWiro procedurebis 

ganxorcieleba moiTxovs dasxivebul nimuSebTan uSualo kontaqts, rac, ra Tqma unda, 

arasasurvelia. aRniSnuli garemoebis gamosworebisa da Catarebuli samuSaoebis usaf-

rTxoebis gazrdis mizniT SemoTavazebul iqna sinjis aqtivaciis zonaSi mimwodebeli da 

ukan dasabrunebeli avtomaturi xazebi_kompleqsuri sistema, rac eqsperimentis Catare-

bisas, garda usafrTxoebisa, saSualebas mogvcems zustad iqnes daculi yoveli konkre-

turi amocanis gadasawyvetad SerCeuli droiTi reJimebi, rac kidev ufro gazrdis 

Catarebuli gazomvebis sizustes. 

 
nax-ze ganxilulia sinjis mimwodebeli kompleqsuri sistema, sadac plastmasis 

kafsula-konteineris erT nawilSi Tavsdeba celofanSi Sexveuli sinji, xolo meoreSi 

– etaloni. konteineris ori cilindruli Wiqa erTmaneTTan SeerTebulia Camketi nazo-

liT. konteineri 1 ideba mimReb kolofSi 2, romelsac exureba saxuravi da iketeba av-

tomaturi Siga CamketiT, kolofs miewodeba SekumSuli haeri miliT 3 da pnevmodguSis 

daxmarebiT milgayvaniloba 4 igzavneba gamamravlebelze dasasxiveblad. garkveuli dr-

ois Semdeg dasxivebuli sinji-konteineri ukan brundeba mimReb kolofSi, Semdeg Cair-

Tveba dguSi 5 da Taroze dadebuli sinji-konteineri miawveba Siga Camkets da saxuravi 

ixsneba. CairTveba kompleqsuri avtomaturi sistemis Sveulad ganlagebuli pnevmodguSi 

6 da awevs sistemas gansazRvrul simaRleze, ris Semdeg CairTveba horizontalurad 
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ganlagebuli pnevmodguSi 7, rac gadaaadgilebs sistemas sinji-konteineris asaRebad. 

konteinerze 8 damontaJebuli damWeri TiTebis 9, konteineris gamxsnelis 10 da mkla-

vebis 11 saSualebiT xdeba ori nawilisagan Semdgari konteineris daSoriSoreba. 

dasmuli amocanis moTxovnebidan gamomdinare, umjobesia gazomvebis Catareba 

𝑁𝑎𝐼(𝑇𝑒) scintilaciuri deteqtorebis gamoyenebiT, romlebic Zalian maRali efeqtu-

robiT gamoirCeva. 

7 pnevmodguSiis saSualebiT gadaadgildeba 𝑁𝑎𝐼 deteqtorebisaken, CairTveba 

pnevmodguSis 12 mklavebi, mobrundeba Sveul mdgomareobaSi, amave dros dguSis 13 saSu-

alebiT ixsneba 𝑁𝑎𝐼-deteqtorebis saxuravebi da isini mzad arian sinji-konteinerebis 

misaRebad, xolo dguSis 6 saSualebiT, avtomaturi kompleqsuri sistemis dabla dawev-

iT, xdeba konteineris mTvlelis zedapirze dadeba. zemoT aRniSnuli dguSebi 6,9,10,11 

sawyis mdgomareobaSi dabrundeba, xolo dguSis 13 saSualebiT xdeba saxuravis dafare-

ba, arsebuli specialuri programebiT sinjis monacemebis damuSaveba, Semdeg isev Cair-

Tveba pnevmodguSi 13, romelic zemoT awevs mTvlelebis saxuravebs, Semobrundeba 900-

iT dguSis RerZis garSemo. CairTveba kompleqsuri sistemis dguSebi, amoiRebs Wiqa-kon-

teiners mTvlelebidan da dguSebis 6, 7 daxmarebiT gadaitans gazomil nimuSebs Sesanax 

konteinerze 15. 

mravalelementiani analitikuri amocanebis gadawyvetisas sinjis gazomvebs vata-

rebT maRali garCeviTobis mqone naxevargamtaruli deteqtorebis gamoyenebiT, komple-

qsuri sistema gadaadgildeba 𝐺𝑒𝐿𝑖 da 𝐺𝑒 naxevargamtarul deteqtorebze da sistemis 

pnevmodguSebi Seasrulebs analogiur reJimSi muSaobas, rogorc aRweril SemTxvevaSi. 

 

3. daskvna 
 

Cven mier SemoTavazebuli sinjis aqtivaciur zonaSi mimwodebeli da ukan dasab-

runebeli avtomaturi xazebis kompleqsuri sistemis dagegmarebis Sedegad moxdeba aqti-

vaciur laboratoriaSi momuSave personalis usafrTxoebis uzrunvelyofa, xolo mar-

Tvis avtomaturi sistema uzrunvelyofs Catarebuli analizis sizustis ufro maRal 

doneze ayvanas. 
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UDC 543.53                                                                                            T. Sharabidzee, T. Kokaia, P. Imnadze 

 

ON SOME PROBLEMS OF SAMPLE AUTOMATIC SUPPLY AND 

SECURITY OF NEUTRON MULTIPLIER 

 
PPrreesseenntteedd  bbyy  VV..  KKhhiittaarriisshhvviillii,,  ccoorrrreessppoonnddiinngg  mmeemmbbeerr  ooff  tthhee  GGeeoorrggiiaann  EEnnggiinneeeerriinngg  AAccaaddeemmyy  

  

1. Introduction 

 

 The Neutron activation analysis method is succesfully applied for solution of scientific and 

applied problems to which belong the determination of element quality and quantity consistance in 

the mineral resources. 

 The advantage of the method is as follows. It is simple, expressive, accurate, possible to 

carry out analysis without a sample decomposition (grind, smach). The negative side of it is 

application of automatic complex system control necessary for providing staff security. 

 The purpose of the work is to design the complex system for supply and backward motion 

automatic lines in the zone of activation. 

 

2. The Body 

 

 At present a neutron activation analysis laboratory is functioning at the Institute of physics 

that was created on the basis of the neutron multiplier  - “Multiplier-1”. Neutron multiplier consists 

of subcritical compound ПС-1 that is the heat neutron source, of pneumotransport system. The 

nook activity measuring complex includes: sodium-iodine scintillate detectors 𝑁𝑎𝑙 (𝑇𝑙), 

germanium-lythium (𝐺𝑒𝐿𝑖) and pure 𝐺𝑒 semiconductor dectectors, also multichannel analysers Au-

1024 and Inspector-2000, with its softrare Genie-2000. 

Multiplier pneumotransport system is not accomodated in a way to realize the meansurments 

taken on the semiconductor detectors by means of mentioned pneumo-system. That is why for 

carring out the experiment the complete procedure is needed: for irradiation the sample it should be 

put in the experimental channel and the irradiated sample distributed on the  detector. Measuring of 

the secondary irradiation as a result of irradiation and moving it into the keeping container at 

present is being done manually. 

So, the analitical problems in laboratory conditions require direct contact with the irradiated 

samples. It is, certainly, not desirable. For improving the situation and increasing the security for 

fulfilled works the supplier and backward automatic lines  - complex system have been offered in 

the activaion zone. It will allow besides the security to follow the time regime accurately for solving 

each conrete problem. 
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pic.1. 

 

Pic. 1 shows the sample supplier complex sytem where the sample wrapped in a plastic bag 

is placed in one part of the plastic cup-container and the standard one in the other. Two cylinder 

parts of the container are joined by means of lockerfacet. Cup-container – 1 is placed in the box 

receiver – 2, that is covered with a lid. The lid is locked with automatic inner lock; the box is 

supplied with the condesed air by means of pipe-3 and by pipeline – 4 is sent to the multiplier – 1 

for irradiation. After a certain period of time the irradiated sample cup-container goes back to the 

boxreceiver, then pipe – 5 is switched on and the sample container pushes the inner locker and the 

lid opens.  Pneumo-pipe – 6 located vertically to the complex automatic system switches on and 

lifts the system at a certain hight, after that horizontally located pneumo-pipe – 7 switches on that 

moves the system to pickup the sample container. Separation of the container consisting of two 

parts takes place by means of holding fingers – 9, container opener – 10 and arms – 11 mounted on 

the bracket – 8. 

Hence the given task requirements in this case it is better to do measurements Nal(Te) 

applying scintillation detectors of high effect. 

By means of pneumo-pipe – 7 the complex system moves towards Nal-detector. The 

pneumo-pipe – 12 arms switch on, turn it into the vertical position, at the same time by means of 

pipe – 13 the Nal-detector covers open and the detectors get ready to receive the sample containers. 

By means of pipe – 6 the automatic complex system is lowered and the cup-container is put on the 

surface of the counter. After that the above mentioned pipes 6,9,10,11 get back to the starting point. 

By piston – 13 the head is covered and according to specific programs the test data development 
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takes place, then the pneumo-piston – 13 is again switched on that lifts the counters covers, turns by 

900 round the piston 𝑎𝑥. The complex system pistons switch on in sequence, take out the cup-

container from the counters and by help of pistons 6,7 puts it on the container – 15 to be kept. 

In case of solution of multielemenet analitical problem the sample measurment takes place 

applying semiconductor detectors, complex system replacement on the Geli and Ge-semicontuctor 

detectors, the system pneumo-pistons work in the same regime as described in the previous case. 

 

3. Conclusion 

 

As a result of designing the proposed automatic lines complex system for the forward and 

backward suppliers in the sample activation zone the security of the staff working in the activation 

laboratory will be provided and the automatic system of control will provide the accuracy of the 

analysis carried out at a high level. 
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sinjis avtomaturi miwodebis da usafrTxoebis dacvis 

zogierTi sakiTxi neitronul gamamravlebelze. TT..  SSaarraabbiiZZee,,  TT..  

kkookkaaiiaa,,  pp..  iimmnnaaZZee..   

ganxilulia sinjis avtomaturi miwodebis Sedegad usafrTxoebis dacvis 

RonisZiebaTa SemuSaveba neitronul gamamravlebelze. 

SemoTavazebulia neitronul gamamravlebelze, sinjis kafsula-konteinerSi Cadebis 

Semdeg, misi avtomaturi mowodeba dasxivebis zonaSi da dasxivebis zonidan usafrTxo 

adgilze gadaadgildeba. SemuSavebuli sqema uzrunvelyofs neitronul gamamravlebelze 

momuSave personalis usafrTxoebas. 

sakvanZo sityvebi: kafsula-konteineri, dasxivebis zona, neitronuli gamamravlebeli. 

 

OONN  SSOOMMEE  PPRROOBBLLEEMMSS  OOFF  SSAAMMPPLLEE  AAUUTTOOMMAATTIICC  SSUUPPPPLLYY  AANNDD  SSEECCUURRIITTYY  OOFF  

NNEEUUTTRROONN  MMUULLTTIIPPLLIIEERR.. T. Sharabidze, T. Kokaya, P. Imnadze.  

The mass automatic supply to the neutron multiplier in the radiation zone is proposed after putting 

the sample into the cup-container. The scheme provides the staff security working with the neutron multiplier. 

Key words: cup-container, rediation zone, neutron multiplier. 

 

РЕШЕНИЕ НЕКОТОРЫХ ВОПРОСОВ АВТОМАТИЧЕСКОЙ ПОДАЧИ ПРОБЫ И 
ОХРАНЫ БЕЗОПАСНОСТИ НА НЕЙТРОННОМ МНОЖИТЕЛЕ. Шарабидзе Т., Кокаиа  

Т., Имнадзе П. 

На основе автоматической подачи проб на нейтронном множителе разработаны мероприятия 

для защиты безопасности. Предложено: после закладки пробы в капсулу - контейнер, ее автоматиче-

ская подача в зону облучения и перемещение из зоны облучения в безопасное место. Разработанная 

схема обеспечит с помощью нейтронного множителя безопасность персонала работников. 

Ключевые слова: капсула-контейнер; зона облучения; нейтронный множитель. 
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i. TavdumaZe, 

3GBOUC4 vsfdfhb 
utjkjub 

 
gg..  dduurrgglliiSSvviillii,,  

stu-s `navTobisa da ga-

zis sabadoebis damuSa-

vebis, navTobgazsadenebisa 

da navTobgazsacavebis 

eqspluataciis~ mimarTu-

lebis asoc. profesori 

  

  
  

m. SariqaZe. 

britanul-qarTul navTobis 

kompaniis konsultanti, ge-

ol.-min. mecn. doqt., stu-s 

profesori.   

 
T. turiaSvili 

stu-s `WaburRilebis bu-

rRvis teqnikisa da teqno-

logiis~ mimarTulebis 

asistent profesori, q.m.k., 

doqtori 

uak 622.243                       i. TavdumaZe, g. durgliSvili, m. SariqaZe, T. turiaSvili 

 

radialuri burRvis perspeqtivebi ninowmindis gaz-

navTobian sabadoSi 

  

wwaarrddggeenniilliiaa  rruusseeTTiiss  ssaabbuunneebbiissmmeettyyvveelloo  mmeeccnniieerreebbaaTTaa  aakkaaddeemmiiiiss  aakkaaddeemmiikkoossiiss,,  ggeeooll..--mmiinn..  mmeeccnn..  ddooqqtt..,,  

ssttuu--ss  pprrooff..  zz..  mmggeellaaZZiiss  mmiieerr  

 

1. Sesavali 
 

Tanamedrove pirobebSi navTobis mopovebis 

intensifikaciis mravali meTodi arsebobs. maT 

Soris tradiciulia fenis hidrogaxleCa, xelme-

ored perforacia, mJaviT damuSaveba da sxva. 

TiToeuli emsaxureba WaburRilebis produqtiu-

lobis gazrdas. magram, rogorc gamocdilebam 

gviCvena, isini xSirad arasakmarisia dasaxuli 

miznis misaRwevad. 

ukanasknel periodSi ninowmindis farTob-

ze, Suaeocenur naleqebSi, farTod dainerga 

horizontaluri luliT burRvis meTodi (1-3, 5-7). sul gaiburRa 

7 horizontaluri lula (## 4Z, 22Z, 96Z, 97Z, 98a, 100Z da 

100E WaburRilebi), saidanac navTobis saerTo mopovebam dReisTv-

is Seadgina 178 aTasi t. horizontaluri luliT burRva, maRal SedegebTan erTad, da-

kavSirebulia did materialur da finansur xarjebTan. zogjer, WaburRilebis teqniku-

ri mdgomareobis gamo, am meTodiT sargebloba SeuZlebeli xdeba. amitom dRis wesrigSi 

dgeba iseTi meTodebis gamoyeneba, romlebic naklebi danaxarjebiT mogvcemen did 

efeqts. 

am TvalsazrisiT erT-erT uaxles 

meTodad unda CaiTvalos radialuri Wa-

burRilebis burRva, romelic iTvalis-

winebs mcire sigrZisa da diametris 

ramdenime axali lulis burRvas ukve 

cnobil produqtiul intervalebSi (nax. 

1, 2). radialuri burRvis meTodiT Sesa-

Zlebelia fenis dabinZurebuli (kolma-

tirebuli) zonidan Sors gasvla ram-

denime mimarTulebiT da produqtiul 

zonebTan hidrodinamikuri kavSiris damy-

areba, rac tradiciuli vertikaluri 

profiliT burRvis pirobebSi ver xerxdeboda an gaZnelebuli iyo. am meTodis 

gamoyenebiT SesaZlebelia navTobis debitebis ramdenjerme gazrda. 
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radialuri burRvis meTodi emyareba produqtiuli fenebis burRvas drekad mile-

bze mierTebuli sangrevis Zravis meSveobiT. Cveulebrivi horizontaluri burRvisgan 

igi gansxvavdeba lulis mcire diametriT (d=50mm-mde) da burRvis mokle manZiliT (ra-

mdenime m-dan 100m-mde). burRva warmoebs ara saburRi satexiT, aramed sarecxi siTxis 

WavliT, romelic sangrevis Zravidan gamoityorcneba specialuri Stuceris saSualebiT. 

burRvis dasawyisSi xdeba “fanjris” gaWra sacav kolonaSi produqtiuli fenis 

gaswvriv sangrevis ZraviT, ris Semdeg xorcieldeba radialuri burRva.  

sangrevis Zrava warmoadgens saxsrisebri SeerTebis erTobliobas, rac xels 

uwyobs viwro diametris “fanjaraSi” gasvlas. misi meSveobiT xorcieldeba sarecxi 

siTxis gatumbva Zravis win da milgare sivrceSi. mongreuli qanis nawilakebi sarecx 

siTxesa da navTobTan erTad amodis zedapirze, sadac xdeba maTi gancalkeveba 

specialuri separatorebis saSualebiT. Slami da navTobi grovdeba konteinersa da 

rezervuarebSi, xolo sarecxi siTxe kvlav miewodeba sangrevis Zravas tumboebis 

meSveobiT. produqtiuli fenebis gaWuWyianebisgan dasacavad da navTobis mopovebis 

adreul stadiaze dasawyebad sarecxi siTxis simkvrive dayvanili unda iyos teqnikurad 

SesaZlebel minimalur sididemde. amave dros gaTvaliswinebuli unda iqnes geologiuri 

pirobebi gaburRuli fenebis kedlebis mdgradobis SenarCunebis mizniT. 

 

 
 

 

nax. 1. radialuri luliT burRvis sqema 
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nax.2 produqtiuli fenebis eqspluatacia radialuri WaburRilebiT 

 

2. ZiriTadi nawili 
 

ninowmindis sabado Sedis Sps “kanargo-enerjis” XIE salicenzio blokis Sedgeni-

lobaSi. igi gaixsna 1979w., rodesac #2 WaburRilma misca samrewvelo mniSvnelobis 

navTobi Suaeocenuri vulkanogenur-danaleqi qanebidan. mas Semdeg sabados farglebSi 

gaiburRa 30-ze meti WaburRili, Catarda seismuri gamokvlevebi, ris safuZvelzec 

dadginda misi geologiuri agebuleba. 

ninowmindis farTobi agebulia erTmaneTisgan regionaluri SecocebiT gamoyofi-

li ori struqturuli sarTulisgan. zeda sarTuli (aloqtoni) warmodgenilia mio-

pliocenuri asakis mZlavri molasebiT, xolo qveda (avtoqtoni) – carcul-paleogenu-

ri karbonatuli, terigenuli da vulkanogenur-danaleqi qanebiT. zeda sarTulSi gamo-

iyofa paldos asimetriuli sinklini, xolo qvedaSi – ninowmindis subganeduri mima-

rTulebis braqiantiklini. struqturis CrdiloeTiT da samxreTiT ganviTarebulia sub-

ganeduri mimarTebis Sesxletis tipis rRvevebi. am rRvevebis gaswvriv ninowmindis 

braqiantiklini horstisebrad aris amoziduli. 

ninowmindis braqiantiklini patarZeulis TaRisgan gamoiyofa mcire sinklinuri 

gaRunviT da patara amplitudis rRveviT, aRmosavleTiT ki mas kulisisebrad enacvleba 

aRmosavleT ninowmindis braqimorfuli naoWi. 

ninowmindis struqturis sigrZe wyal-navTobis Tavdapirvel konturze (-2120m) 

9km-mdea, maqsimaluri sigane – 1,7 km. Sua eocenis yvelaze maRali absoluturi niSnu-
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li - 1303m-ia. naoWis centralur nawilSi mdebareobs #100 WaburRili. antiklins asi-

metriuli agebuleba aqvs. Crdilo frTis daxris kuTxe meryeobs 15-200-dan 40-500-mde, 

xolo samxreTi frTisa - 35-400-dan 75-800-mde. RerZis mimarTuleba dasavleT nawilSi 

Crdilo-aRmosavluria, xolo centralursa da aRmosavleTSi – subganeduri (nax. 3). 

ninowmindis sabados farglebSi navTobSemcvelia Suaeocenuri, zedaeocenuri, 

oligocenuri da Suasarmatuli naleqebi. maT Soris maRali produqtiulobiT gamoir-

Ceva Suaeocenuri naleqebi, romlebic Tbilisispira regionSi xasiaTdeba regionaluri 

navTobgazSemcvelobiT. 

ninowmindis Suaeocenur naleqebSi arsebuli sabado TaRuri da masivuria. misi 

reJimi aris aqtiuri wyaldawneviTi. Suaeocenuri qanebi liTologiurad ZiriTadad war-

modgenilia tufebiT da tufitebiT. teqtonikurma faqtorebma da meoradma procesebma 

am qanebSi ganapiroba mravalricxovani napralebis da kavernebis warmoSoba. Sesabamisad 

koleqtoris tipi napralovan-kavernulia. sabado xasiaTdeba gazis qudiT. navTobisa da 

gazis kontaqti mdebareobs 1530-1550m-ze. damtkicebulad iTvleba, rom wylisa da nav-

Tobis kontaqti iZireba dasavleTidan aRmosavleTisken 1550m-dan -1800m-mde (SesaZlebe-

lia ufro Rrmadac). eqspluataciis dasawyisidan dRemde Suaeocenur naleqebSi mopove-

bulia 1,47 milioni tona navTobi. 

zedaeocenur naleqebTan dakavSirebuli budobi fenobrivi tipisaa. produqtiuli 

fenebi liTologiurad warmodgenilia kvarc-mindvrisSpatiani qviSaqvebiT, romelTa sim-

Zlavre ramdenime metridan 20m-mde aRwevs. WrilSi gamoiyofa qviSaqvebis ramdenime das-

ta. ninowmindis farTobze zedaeocenuri naleqebi produqtiulia 2 WaburRilSi (##21, 

59). navTobis jamuri mopoveba 51 aTas tonas aRemateba, maT Soris 30 aTasi tona mo-

povebulia #59 WaburRilSi da 21 aTasi tona - #21 WaburRilSi. produqtiuli fene-

bi ganlagebulia miwis zedapiridan 2690m-dan 2248m-mde. orive WaburRili mdebareobs 

struqturis Crdilo frTaze (nax. 3) TaRTan axlos. #21 WaburRilSi produqtiuli 

fena gaxsnilia 2248-2254m intervalSi (zRvis donidan -1098-1104m), xolo #59 

WaburRilSi - 2670-2691m siRrmeze (zRvis donidan 1335-1356m). 

oligocenur naleqebSi ganviTarebuli navTobis budobi mdebareobs ninowmindis 

struqturis Crdilo frTaze, regionaluri Secocebis sibrtyis qveS. zemodan igi 

gadaxurulia sarmatuli asakis Tixa-qviSiani qanebiT. Secocebis arseboba dadgenilia 

ninowmindis farTobze gaburRuli mravalricxovani WaburRiliT. oligocenuri naleqebi 

aq qmnis CrdiloeTisken daqanebul monoklinuri tipis struqturas. qanebis daxris 

kuTxe 20-400-ia, struqturis sigrZe zRvis donidan 1500m-ze aris 8 km, sigane – 1km. 

koleqtorebi forovani tipisaa. Sesabamisi fenebi ZiriTadad warmodgenilia kvarciani 

qviSaqvebiT da alevrolitebiT. produqtiuli fena gaxsnilia #78a WaburRilSi da misi 

mTliani simZlavrea 30m, efeqturi simZlavre - 20m, qviSaqvebis saerTo forianoba – 

18,5-24,2%, Ria forianoba – 17-23%, SeRwevadoba – 146-321md (kernis analizis mixed-

viT) [4]. WaburRilidan mTlianad miRebulia 12,3 aTasi tona navTobi, maT Soris eqspl-

uataciis pirvel wels 3,75 aTasi t.  
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2001 wels ninowmindis farTobis Suasarmatul naleqebSi (aloqtonSi) aRmoCen-

il iqna navTobis mciredebitiani sabado. #97 WaburRilSi 1925-1903m intervalidan 

miRebul iqna navTobis modineba; sul mopovebulia 2202t navTobi. Suasarmatuli qaneb-

is burRvis procesSi navTobisa da gazis efeqturi gamovlinebebi dafiqsirebuli iyo 

mTel rig WaburRilSi (##16, 21, 22, 45, 53, 59, 96, 98). miuxedavad imisa, rom nino-

wmindis struqturaze gaburRulia 3 aTeulze meti WaburRili, Suasarmatuli budobis 

geologiuri agebuleba dasazustebelia, amitom am mimarTulebiT jerjerobiT ar 

igegmeba damatebiTi samuSaoebis Catareba navTobis mopovebis gazrdis mizniT. 

arsebuli WaburRilebis mdgomareobis analizis safuZvelze, ninowmindis sabado-

Si SeirCa ramdenime WaburRili, romlebSic radialuri burRvis meTodis gamoyenebiT 

SesaZlebelia navTobisa da gazis mopovebis gazrda Suaeocenur, zedaeocenur da oli-

gocenur naleqebSi. es WaburRilebia: ##16, 21, 59, 78a. 

Suaeocenur naleqebSi navTobisa da gazis mopovebis gazrdis mizniT SesaZlebelia 

gamoyenebul iqnes #16 WaburRili. amJamad am WaburRilidan xdeba mcire raodenobis 

navTobisa da gazis mopoveba (0,5m3/dRe-Ram. da 3,2 aTasi m3/dRe-Ram., Sesabamisad). 

zedaeocenur naleqebSi SerCeul iqna 2 WaburRili - ##21 da 59. amJamad #21 

WaburRili stabilurad iZleva 8-10 m3/dRe-Ram. navTobs da 2 aTas m3/dRe-Ram. gazs, 

xolo #59 WaburRili – 2-4 m3/dRe-Ram. navTobs. 

oligocenuri asakis produqtiul wyebaSi radialuri burRvisTvis SerCeul iqna 

#78a WaburRili. es WaburRili amJamad eqspluataciaSia. navTobis debitia 2 m3/ dRe-

Ram., fenis wylisa – 9,5m3/ dRe-Ram. 

 

#16 WaburRili 

 WaburRilis piris koordinatebi:  aRm. grZedi – 8522935,1 

Crd. ganedi – 4624206,9 

 WaburRilis piris mdebareoba zRvis donidan – 975,5m 

 faqtobrivi horizonti – Sua eoceni 

 faqtobrivi siRrme – 2634m 

 burRva daiwyo – 13.01.82w. 

 burRva damTavrda – 22.08.82w. 

 

stratigrafia 

0-150m  - meotis-ponti 

150-1470m - zeda sarmati 

1470-1864m - Sua sarmati 

1864-1970m - maikopi 

1970-2387m - zeda eoceni 

2387-2634m - Sua eoceni 

 

WaburRilis faqtobrivi konstruqcia: 

konduqtori (d=324mm)   - 0-252m  

teqnikuri kolona (d=245mm)  - 0-1875m  
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saeqspluatacio kolona (d=168mm) - 0-2360m  

saeqspluatacio kolona “kudi” (d=114mm)- 2316-2634m. 

 

 burRvis procesSi gamoyenebuli sarecxi xsnaris parametrebi 

 

siRrme, m simkvrive, g/sm3 siblante, wm wyalgacema, sm3 

0-800 1,18-1,26 30-35 3-5 

800-1557 1,32-1,47 38-50 4-5 

1557-1986 1,50 35-45 4,5 

1986-2038 1,90 45 3-4 

2038-2388 1,78-1,96 38-85 1,5-4,5 

2388-2634 1,02-1,05 30-60 4-10 

 

WaburRilSi 2467-2450m siRrmeze dayenebulia cementis xidi. perforirebuli 

intervalebia 2422-2388m da 2386-2375m. ssm CaSvebulia 2359m-mde. pakeri dayenebulia 

2316m siRrmeze. 

WaburRilSi gaTvaliswinebulia 4 radialuri lulis burRva. 

 

saproeqto monacemebi 

radialuri burRvis sawyisi siRrme, wert. A - 2470m 

radialuri burRvis dasawyisis koordinatebi, wert. A - 8523040 

              4624050 

radialuri burRvis sawyisi wertilis gadaadgileba WaburRilis piridan, wert. 

A - 186m 

radialuri burRvis sawyisi wertilis gadaadgilebis azimuti, wert. A – 142030’ 

I radialuri lula 

sigrZe – 100m 

azimuti – 2800 

lulis dasasrulis koordinatebi, wert. B – 8522940 

       4624070 

II radialuri lula 

sigrZe – 100m 

azimuti – 900 

lulis dasasrulis koordinatebi, wert. B1 –8523140 

            4624055 

 

III radialuri lula 

sigrZe – 100m 

azimuti – 00 

lulis dasasrulis koordinatebi, wert. C – 8523040 

       4624155 
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IV radialuri lula  

sigrZe – 90m 

azimuti – 1800 

lulis dasasrulis koordinatebi, wert. D –8523040 

       4623940 

 

#21 WaburRili 

 WaburRilis piris koordinatebi:  aRm. grZedi – 8523685,7 

Crd. ganedi – 4624864,2 

 WaburRilis piris mdebareoba zRvis donidan – 1140,1m 

 faqtobrivi horizonti – Sua eoceni 

 faqtobrivi siRrme – 2961m 

 burRva daiwyo – 23.12.82w. 

 burRva damTavrda – 15.06.84w. 

stratigrafia 

0-260m - meotis - ponti 

260-2127m - sarmati 

2127-2245m - maikopi 

2245-2740m - zeda eoceni 

2740-2961m - Sua eoceni 

WaburRilis faqtobrivi konstruqcia: 

konduqtori (d=324mm)   - 0-241m  

teqnikuri kolona (d=245mm)  - 0-1918m  

saeqspluatacio kolona (d=168mm) - 0-2609m  

kolona “kudi” (d=127mm)  - 2295-2757m  

kolona “kudi” (d=89mm)  - 2601-2961m  

 

burRvis procesSi gamoyenebuli sarecxi xsnaris parametrebi 

 

siRrme, m simkvrive, g/sm3 siblante, wm wyalgacema, sm3 

446-1592 1,24-1,31 35-40 6-9 

1592-1934 1,37-1,40 35-40 5-7 

1934-2710 1,84-1,93 35-40 4-5 

2710-2902 1,25-1,35 35-40 4-5 

2902-2961 1,16-1,08 35-40 3,5-5 

cementis xidi dayenebulia 2745m siRrmeze; d=127mm kolonaSi perforirebulia 

2262-2244m intervali. d=73mm ssm CaSvebulia 1496m siRrmeze. WaburRilidan 

stabilurad moipoveba uwylo navTobi 8-10 m3/dRe-Ram. 

saproeqto monacemebi 

radialuri burRvis sawyisi siRrme, wert. A - 2250m 

radialuri burRvis dasawyisis koordinatebi, wert. A - 8523790 

         4624970 
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radialuri burRvis sawyisi wertilis gadaadgileba WaburRilis piridan, wert. 

A - 120m 

radialuri burRvis sawyisi wertilis gadaadgilebis azimuti, wert. A – 520 

I radialuri lula:  

sigrZe – 100m 

azimuti – 2700 

lulis dasasrulis koordinatebi, wert. B – 8523690 

       4624970 

II radialuri lula 

sigrZe – 100m 

azimuti – 900 

lulis dasasrulis koordinatebi, wert. B1 –8523885 

        4624970 

 

#59 WaburRili 

 WaburRilis piris koordinatebi:  aRm. grZedi – 8523074,1 

Crd. ganedi – 4626014,1 

 WaburRilis piris altituda – 1196,2m 

 faqtobrivi horizonti – zeda eoceni 

 faqtobrivi siRrme – 3496m 

 burRva daiwyo – 29.04.84w. 

 burRva damTavrda – 15.04.86w. 

stratigrafia 

0-250m  - meotis-ponti 

250-2422m - sarmati 

2422-2540m - maikopi 

2540-3496m - zeda eoceni 

WaburRilis faqtobrivi konstruqcia: 

konduqtori (d=324mm)   - 0-257m  

teqnikuri kolona (d=245mm)  - 0-2440m  

saeqspluatacio kolona (d=168mm) - 0-3378m  

Ria lula  - 3378-3496m 

 

burRvis procesSi gamoyenebuli sarecxi xsnaris parametrebi 

 

siRrme, m simkvrive, g/sm3 siblante, wm wyalgacema, sm3 

0-341 1,20-1,22 40-45 5-6 

341-2009 1,22-1,30 35-40 5-6 

2009-2441 1,35-1,40 35-40 5-6 

2441-2620 1,30-1,35 35-40 5-6 

2620-3496 1,80-1,90 35-40 4,5-6 
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WaburRilSi perforirebulia 2665-2691m intervali, cementis xidi dayenebulia 

2862-2800m intervalSi, d=73mm ssm CaSvebulia 2640m siRrmeze. 

 

saproeqto monacemebi 

radialuri burRvis sawyisi siRrme, wert. A - 2675m 

radialuri burRvis dasawyisis koordinatebi, wert. A -8522930 

            4624445 

radialuri burRvis sawyisi wertilis gadaadgileba WaburRilis piridan, wert. 

A - 584m 

radialuri burRvis sawyisi wertilis gadaadgilebis azimuti, wert. A – 1940 

I radialuri lula 

sigrZe – 100m 

mimarTebis azimuti – 2800 

lulis dasasrulis koordinatebi, wert. B – 8522835 

            4625480 

II radialuri lula 

sigrZe – 100m 

azimuti – 1000 

lulis dasasrulis koordinatebi, wert. B1 –8523030 

             4625425 

 

#78a WaburRili 

 WaburRilis koordinatebi:  aRm. grZedi – 8524250,3 

Crd. ganedi – 4625802,9 

 WaburRilis piris altituda – 1183,4m 

 faqtobrivi horizonti – oligoceni 

 faqtobrivi siRrme – 2800m 

 burRvis dasawyisi – 05.10.2000w. 

 burRvis dasasruli – 19.10.2000w. 

 

stratigrafia 

0-200m - meotis-ponti 

200-1400m - zeda sarmati 

1400-2450m - Sua sarmati 

2450-2800m - oligoceni 

WaburRilis faqtobrivi konstruqcia: 

konduqtori (d=426mm)   - 0-262m  

teqnikuri kolona (d=324X340mm) - 0-1594m  

saeqspluatacio kolona (d=245X178mm) - 0-2800m  

“fanjara” amoWrilia d=245mm kolonaSi  2421-2424m intervalSi. 
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burRvis procesSi gamoyenebuli sarecxi xsnaris parametrebi 

 

siRrme, m simkvrive, g/sm3 siblante, wm wyalgacema, sm3 

2426-2508 1,80-1,81 50-60 3 

2508-2558 1,80-1,85 60-70 4 

2558-2661 1,94 70 4 

2661-2800 1,97-1,99 70-80 4,4 

 

saproeqto monacemebi 

radialuri burRvis sawyisi siRrme, wert. A - 2490m 

radialuri burRvis dasawyisis koordinatebi, wert. A - 8524360 

              4625715 

radialuri burRvis sawyisi wertilis gadaadgileba WaburRilis piridan, wert. 

A - 145m 

radialuri burRvis sawyisi wertilis gadaadgilebis azimuti, wert. A – 1260 

I radialuri lula 

sigrZe – 100m 

mimarTebis azimuti – 2850 

 

lulis dasasrulis koordinatebi, wert. B – 8524270 

       4625740 

II radialuri lula 

sigrZe – 100m 

azimuti – 1000 

lulis dasasrulis koordinatebi, wert. B1 – 8524465 

         4625700 

radialuri burRvis mosalodneli Sedegebi mocemulia cxrilSi 

 

WaburRilis # navTobis mopoveba, 

m3/dRe-Ram. 

gazis mopoveba, 

aTasi m3/dRe-

Ram. 

16 5-6 40-50 

21 25-30 2,5-3,0 

59 20-25 2,0-2,5 

78a 15-20 1,5-2,0 

jami 65-81 46,0-57,5 

 

aRniSnuli debitebiT ##21, 59, 78a WaburRilebi imuSavebs aranakleb erT wels, 

Semdeg mosalodnelia produqciis wliuri kleba 20%-iT. rac Seexeba #16 WaburRils, 

man am debitiT SesaZlebelia imuSaos 2 wlis ganmavlobaSi, Semdeg mosalodnelia 

produqciis wliuri Semcireba 20%-iT. 

radialuri burRvis proeqtis riski Sefasebulia 3 ZiriTadi faqtoris mixedviT: 
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1. produqtiuli fenis arsebobis SesaZlebloba WaburRilebis monacemebis safuZve-

lze; 

2. produqtiuli fenebis gavrcelebis SesaZlebloba did manZilze (fenebis simZlav-

re, koleqtorebis xarisxi). vinaidan radialuri burRvis procesSi gaZnelebulia 

lulis sivrcobrivi mdebareobis kontroli, didi mniSvneloba eniWeba fenis sim-

Zlavres. rac metia fenis simZlavre, miT metia warmatebis SesaZlebloba – am 

SemTxvevaSi radialuri lula maqsimalur manZilze gahyveba produqtiul fenas 

da piriqiT, rac naklebia am ukanasknelis sisqe, miT metia riski, rom lula gas-

cdeba produqtiul fenas. didi mniSvneloba eniWeba agreTve koleqtoris xaris-

xs, vinaidan kargi koleqtoris pirobebSi mcire sigrZis luliTac SesaZlebelia 

navTobis maRali debitis miReba; 

3. wyliani horizontebis ararseboba iZleva warmatebis Sanss, rom navTobis nakadi 

WaburRilSi ar Seferxdeba.  

riskis saboloo gansazRvris mizniT Sefasebul iqna TiToeuli faqtori cal-

calke, damoukidebeli parametrebis misaRebad. am parametrebis gamoTvla moxda 0-dan 1-

mde qvemoT motanili skalis mixedviT. es parametrebi Semdeg gadavamravleT riskis 

saboloo sididis  misaRebad. 

riskis faqtorebis (parametrebis) Sefasebis skala 

0,0-0,20 - SeuZlebeli; 

0,20-0,40 - albaT SeuZlebeli; 

0,40-0,60 - arsebobs Sansi; 

0,60-0,80 - SesaZlebelia; 

0,80-0,95 - Zalze SesaZlebelia; 

0,95-1,00 - namdvilad. 

 

#16 WaburRili 

gaTvaliswinebulia 4 sxvadasxva mimarTulebis radialuri lulis burRva Suaeo-

cenur qanebSi. 

proeqtSi miTiTebul siRrmeze Suaeocenuri qanebis produqtiuloba damtkicebu-

lia burRvis da sarewao monacemebiT - produqtiuli fenis arsebobis SesaZlebloba 1-

is tolia; P produqtiuli fena = 1,0. 

produqtiuli fena ZiriTadad warmodgenilia tufebiT, sadac teqtonikurma moZ-

raobebma da meoradma procesebma warmoqmna sxvadasxva mimarTulebis mravalricxovani 

napralebi da kavernebi. misi sisqe ar aRemateba 450m-s. koleqtorebis simZlavre da xa-

risxi miuTiTebs, rom produqtiuli fena vrceldeba radialuri lulis mTel sigrZeze, 

Sesabamisad, produqtiuli fenis gavrcelebis SesaZleblobaa 1; P gavrceleba = 1,0. 

arsebuli monacemebiT wylisa da navTobis kontaqti struqturis am zonaSi gadis 

1530m siRrmeze zRvis donidan. radialuri lulis WeSmariti siRrme mdebareobs -1480m-

ze, rac iZleva garantias xangrZlivad uzrunvelyofil iqnes uwylo gazis (Semdeg ki 

navTobis) modineba WaburRilidan. miuxedavad amisa, vinaidan WaburRilebis maRali 

produqtiulobis SemTxvevaSi aris wylis konusis warmoqmnis SesaZlebloba, wyliani 

horizontis ararseboba ganisazRvra 0,8-iT; P wyl.horiz. ararseboba = 0,8-s. 
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mTlianad programaSi aRniSnuli produqciis raodenobis 40-80 aTasi m3/dRe-Ram. 

gazis miRebis SesaZlebloba ganisazRvra 1,0 X 1,0 X 0,8 = 0,8, rac metad maRali 

maCvenebelia. 

 

#21 WaburRili 

dagegmilia gaiburRos 2 mimarTulebis radialuri lula. produqtiuli fena 

warmodgenilia zeda eocenis kvarc-mindvrisSpatiani qviSaqvebisa da alevrolitebis 

morigeobiT. aRniSnuli qanebidan #21 WaburRilis vertikaluri luliT miRebul iqna 

navTobi 150 bareli/dRe-Ram. debitiT, maT Soris pirvel wels - 39200 bareli. am 

WaburRilidan navTobis dagrovilma mopovebam sul Seadgina 165000 bareli. WaburRili 

amJamad stabilurad iZleva 70-80 barel navTobs dRe-RameSi. produqtiuli fenis 

arsebobis SesaZlebloba gansazRvrulia 1,0-iT; Pprod. fena = 1,0. 

karotaJuli monacemebis mixedviT produqtiuli fenis saerTo simZlavre 8m-ia. 

qviSaqvebis calkeuli fenis sisqe ar aRemateba 1-1,5m-s. aRniSnuli qanebi farTod aris 

gavrcelebuli ninowmindis struqturis CrdiloeT frTaze. miuxedavad amisa, vinaidan 

calkeuli fenis sisqe SedarebiT mcirea, produqtiuli fenis gavrcelebis SesaZleblo-

ba radialuri lulis mTel sigrZeze gansazRvrulia, rogorc “SesaZlebeli”; P gavrce-

leba = 0,7. 

#21-e WaburRili eqspluataciaSia 7 wlis ganmavlobaSi da jerjerobiT wylis 

Semcveloba produqciaSi TiTqmis 0-is tolia. amitom wyliani horizontis ararseboba 

SesaZlebelia ganisazRvros 1,0-iT. P wyl.hor. ararseboba = 1,0. 

mTlianad programiT gaTvaliswinebuli 180 barelis navTobis dReRamuri debitis 

miRebis SesaZlebloba Seadgens: 1,0 X 1,0 X 0,7 = 0,7. 

 

#59 WaburRili 

gaTvaliswinebulia gaiburRos 2 radialuri lula. produqtiuli fena warmodge-

nilia kvarc-mindvrisSpatiani qviSaqvebiT. vertikalur lulaSi navTobis sawyisi 

dReRamuri debiti iyo (barelebSi): 3mm StuceriT – 75, 53mm StuceriT – 375, 6mm 

StuceriT – 600, 10mm StuceriT – 879. navTobis dagrovilma mopovebam sul Seadgina 

225 aTasi bareli. 

produqtiuli fenis arsebobis SesaZlebloba ganisazRvra, rogorc 1,0; P prod. 

fena = 1,0. 

vinaidan radialuri burRva iwarmoebs sakmaod mZlavr qviSaqvebSi, romlebic 

xasiaTdebian maRali koleqtoruli TvisebebiT, aris didi SesaZlebloba, rom radi-

alurma lulam mTel manZilze gaWras produqtiuli fena. Sesabamisad es parametri 

ganisazRvra, rogorc “Zalze SesaZlebeli” – 0,85. 

miuxedavad imisa, rom amJamad #59 WaburRilis produqciaSi wylis Semcveloba 

80%-s aRwevs, Cveni mosazrebiT es ar niSnavs produqtiuli fenis gawylovanebas. fenis 

wayli, savaraudod, qveda horizontebidan (2720-3497m) moedineba sacavi kolonis uxa-

risxo dacementebis gamo. miuxedavad amisa, wyliani horizontebis ararseboba 

ganisazRvra, rogorc “SesaZlebeli”. P wyl.horiz. ararseboba = 0,75. 
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saboloo angariSiT, warmatebis Sansi, rom radialuri burRvis Sedegad mopove-

bul iqneba navTobi 150 bareli/dReRam. debitiT, aris: 1,0 X 0,95 X 0,75 = 0,71. 

 

#78a WaburRili 

dagegmilia gaiburRos 2 radialuri lula. produqtiuli fena warmodgenilia 

30m saerTo simZlavris kvarciani da kvarc-mindvrisSpatiani qviSaqvebisa da alevroli-

tebis morigeobiT. navTobis sawyisi dReRamuri debiti vertikalur lulaSi iyo (bare-

lebSi): 2,5mm StuceriT – 153; 3 mm StuceriT – 290; 4,1mm StuceriT – 371; 5,8mm 

StuceriT – 659. 

eqspluataciis pirvel wels WaburRilma misca 50219 bareli navTobi. dagrovil-

ma mopovebam Seadgina 92500 bareli. produqtiuli fenis arsebobis SesaZlebloba 

ganisazRvra 1,0-iT. 

vinaidan produqtiuli fena warmodgenilia didi sisqis qviSaqvebiT (30m), Sesa-

Zlebloba, rom radialurma lulam gaWras produqtiuli fena mTel sigrZeze maRalia 

da igi ganisazRvra, rogorc “Zalze SesaZlebeli”; Pgavrc. = 0.9. 

WaburRili Tavdapirvelad vertikaluri luliT iZleoda, faqtobrivad, uwylo 

navTobs. pirveli sami Tvis ganmavlobaSi navTobis mopovebam Seadgina 231 aTasi bareli, 

wylis - 480 bareli (ZiriTadad teqnikuri wyali da filtrati). WaburRilis did 

Stucerze gadayvanis Semdeg moxda fenis wylis SemoWra qveda horizontebidan 

(saqspluatacio kolona ver dacementda navTobis da gazis intensiuri gamovlinebis 

gamo). amasTan dakavSirebiT, wyliani horizontis ararseboba Sefasda, rogorc “SesaZle-

beli” da ganisazRvra 0,75-iT.  

Sansi, rom WaburRilma mogvces dagegmili navTobi - 125 bareli/dRe-Ram., aris: 

1,0 X 0,9 X 0,75 = 0,675. 

vfiqrobT, rom Cven mier navaraudevi navTobis da gazis debitebi minimaluria da 

isini, SeiZleba, mniSvnelovnad gaizardos. 

 

3. daskvna 
 

radialuri WaburRilebis burRva uaxlesia im meTodebs Soris, romlebic miznad 

isaxavs navTobis da gazis mopovebis gazrdas. igi gulisxmobs mcire sigrZis (100m-mde) 

da patara diametris (50mm-mde) ramdenime axali horizontaluri radialuri lulis 

burRvas eqspluataciaSi myof produqtiul intervalebSi. es meTodi saSualebas iZleva 

gavideT burRvisa da eqspluataciis procesSi dabinZurebuli (kolmatirebuli) zonebi-

dan da farTo hidrodinamikuri kavSiri davamyaroT produqtiul fenebTan. burRva 

xorcieldeba drekad milebze mierTebuli sangrevis Zravis meSveobiT. 

ninowmindis sabados farglebSi SeirCa oTxi mciredebitiani WaburRili (##16, 

21, 59 da 78a), romlebSic radialuri burRvis meTodis gamoyenebiT SesaZlebelia nav-

Tobisa da gazis mopovebis gazrda Suaeocenuri, zedaoecenuri da maikopuri naleqebi-

dan. Sedgenil iqna radialuri burRvis proeqti aRniSnul WaburRilebSi: #16 WaburRi-

lSi SesaZlebeli iqneba oTxi mimarTulebiT burRva Suaeocenur vulkanogenur-danaleq 

qanebSi, xolo ##21, 59 da 78a WaburRilebSi – or-ori mimarTulebiT, Sesabamisad, 
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zedaeocenur da maikopur qviSaqvebSi. savaraudod, navTobis sawyisma debitebma sam uka-

nasknel WaburRilSi unda Seadginos (TiToeulSi cal-cakle) 5-dan 20m3-mde dRe-Ram-

eSi. am maCveneblebiT maT unda imuSaon aranakleb erTi weliwadi, xolo Semdeg mosalo-

dnelia produqciis wliuri kleba 20%-iT. rac Seexeba #16 WaburRils, aq gazis saw-

yisi dReRamuri debiti unda iyos 40-50 aTasi m3. man am debitiT SesaZlebelia imuSaos 

ori wlis ganmavlobaSi, Semdeg ki mosalodnelia wliuri Semcireba 20%-iT. 

radialuri burRvis proeqtis geologiuri riski Sefasebul iqna sami ZiriTadi 

faqtoris mixedviT: 1) produqtiuli fenebis arsebobis SesaZlebloba, 2) am fenebis 

gavrcelebis SesaZlebloba did manZilze da 3) wyliani horizontebis ararseboba. ris-

kis faqtoris parametrebis gamoTvla moxda 0-dan 1-mde skalis mixedviT. saboloo anga-

riSiT, aRniSnul WaburRilebSi radialuri burRvis meTodis ganxorcielebis SemTxve-

vaSi, navTobis miRebis SesaZlebloba ganisazRvra 0,675-dan 0,85 balamde, xolo gazisa 

– 0,8 baliT. 
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  M. Sharikadze, T.Turiashvili 

 

POTENTIAL OF RADIAL DRILLING ON NINOTSMINDA GAS-

OIL FIELD 
  

PPrreesseenntteedd  bbyy  ZZ..  MMggeellaaddzzee,,  PPrrooff..,,  DDooccttoorr  ooff  MMiinneerroollooggyy  SScciieenncceess,,  AAccaaddeemmiicciiaann  ooff  NNaattuurraall  SScciieenncceess  ooff  RRuussssiiaa  

 

1.  Introduction 

 

There are many methods of intensification of oil production in contemporary conditions 

including the most traditional one - formation hydro frac, re-perforation, acid treatment, etc. All of 

them serve for the increase of the well productivity; however, as shown by the experience, they 

often fail to achieve the desired goal. 

Lately, horizontal drilling method was widely introduced in drilling the Middle Eocene 

reservoir in Ninotsminda field   (1-3, 5-7). Seven horizontal sections have been totally drilled (wells 

## 4Z, 22Z, 96Z, 97Z, 98a, 100Z and 100E) and oil production up to date made 178 thousand 

tons. Horizontal drilling, though successful, is associated with significant material and financial 

costs. Sometimes it is impossible to use this method due to technical condition of the wells. That’s 

why the utilization of the methods providing success with lower costs was put on the agenda. 

One of the newest methods in this regard is radial well drilling involving drilling of several 

small size and diameter sections in already known productive intervals (fig. 1, 2). By radial drilling 

it is possible to go far from the contaminated (mud) zone to different directions and establish 

hydrodynamic communication with productive zones, which was impossible or very complicated in 

traditional vertical drilling. With this method it is possible to increase oil production rate several 

times. 

Radial drilling method is based on drilling the productive formations with mud motor 

connected to the coiled tubing, which from a regular horizontal drilling differs with a small 

diameter (up to d=50mm) and shallow (from several meters to 100m) section. Drilling is not 

conducted with bit; it is carried out with the stream of drilling mud which from the mud motor is 

pushed through a special nozzle. 

Before commencing the drilling, a window is cut into the casing with the mud motor along 

the productive formation and then the radial drilling is conducted. 

The mud motor is the integrity of joint-type connection enabling to run into a small diameter 

window. It provides pumping of drilling mud in front of the mud motor and in the annulus. Broken 

rock particles together with mud and oil flow to the surface, where they are separated with special 

separators. Drilled cuttings and oil are gathered into the container and reservoirs, and mud is 

pumped back to the mud motor through the pumps. In order to protect the formations from 

contamination and to start oil production at an early stage, mud density should be brought to a 

technically feasible minimum value. It is important to consider geological conditions to maintain 

the wall solidity of the drilled formations. 
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2. The Body 

 

Ninotsminda field to the license block XIE of CanArgo Energy was opened in 1979, when 

well #2 produced commercial oil from Middle Eocene volcanic sedimentary formations. Since 

that time more than 30 wells have been drilled and seismic surveys run within the field. On the 

basis of it the geological structure of the field was identified. 

Ninotsminda area consists of two structural stages separated from each other by a regional 

thrust. The upper stage (Alocton) is presented by thick molasses of Mio-Pliocene age, and the lower 

(Avtocone) - by Cretaceous-Paleocene carbonate, terrigene and volcano-sedimentary formations. 

Paldo asymmetric syncline can be identified in the upper stage and Ninotsminda sublatitudinal 

brachyanticlinal – in the lower one. Sublatitudinal thrust type faults are extended within the 

northern and southern parts of the structure. Ninotsminda brachyanticline is raised as a mountain 

against these faults. 

Ninotsminda brachyanticline is separated by Patardzeuli Dome with small synclinal sag and 

a low range fault, which are replaced eastwards by Ninotsminda brachymorphic enchelon fold. 

The length of Ninotsminda structure at an original water-oil contour is up to 9 km, (-

2120m), and a max. width is 1.7km. The highest Middle Eocene elevation is –1303m. Well #100 is 

located in the central part of the fold. The anticline is asymmetric. Angle of dip of the northern 

flank ranges within 15-200 - 40-500 and the angle of dip of the southern one - within 35-400 - 75-

800. The axis direction in the western part is north-east, and in the central and eastern - 

sublatitudinal. (fig.3) 

Oil-bearing formations within the Ninotsminda field are Middle Eocene, Upper Eocene, 

Oligocene and Middle Sarmat. The most productive among all is Middle Eocene which, within the 

Tbilisi adjacent area, is characterized by regional oil and gas content. 

Ninotsminda Middle Eocene deposit is domy and massive. It has an active water drive 

regime. Lithologically the Middle Eocene is presented by tuffs and tuffites. Tectonic factors and 

secondary processes in these rocks facilitated the formation of many fractures and caverns and 

respectively the reservoir is fractured and cavernous. The field has a gas cap. Oil-gas contact is 

available at -1530-1550m. It’s proved that the oil-gas contact is dipping from west to east, from -

1550 to -1800m (probably deeper). 1.47 million tons of oil has been recovered from the Middle 

Eocene reservoir since the beginning of the production up to date. 

The reservoir associated with the Upper Eocene is layered. Productive formations are 

lithologically presented by quartz fieldspar sandstones with the thickness reaching from several to 

20 meters. Several sandstone patches can be identified within the section. The Upper Eocene within 

the Ninotsminda field is productive in two wells (#21 and 59). Total oil production exceeds 51 

thousand tons out of which 30 thousand tons have been produced from well #59 and 21 thousand 

tons - from well #21. Productive formations are located at 2690m-2248m interval. Both wells are 

located on the northern flank of the structure (fig.3), close to the dome. Productive formations in 

well #21 are opened at 2248-2245m, (at -1098-1140m above sea level), and at – 2670-2619m (at -

1335-1356m above sea level) in well N59. 
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Oil deposit extended within the Oligocene formations is located on the northern flank of 

Ninotsminda structure, under the regional thrust plane. It is covered by Sarmatian clayey-sandy 

rocks on the top. Presence of the thrust has been proven by many wells drilled within the 

Ninotsminda field. Here, the Oligocene formations form monocline type of structure which is 

dipping north. Rock angle of dip is 20-400, the structure length at – 1500m above sea level is 8km, 

width – 1km. Reservoir is porous. Formations are presented by quartzy sandstones and siltstones. 

Productive formation was opened in well #78a and its total thickness is 30m, effective thickness – 

20m, total sandstone porosity – 18.5-24.2%, open porosity – 17-23%, permeability – 146-321m (by 

core analysis) (fig.4). Total oil production from the well makes 12.3 thousand tons including 3.75 

thousand tons produced during the fist year of production. 

Lower flow rate deposit was discovered in the Middle Sarmat (Aloctone) of Ninotsminda 

area in 2001. Oil flowed from 1925-1903m interval of well N97 with total oil production making 

2202 tons. Effective oil and gas shows have been encountered in number of wells when drilling the 

Middle Sarmatian rocks. (## 16, 21, 22, 45, 53, 59, 96, 98). Though there have been more than 

30 wells drilled within the Ninotsminda structure, the geological structure of the Middle Sarmatian 

reservoir is still unidentified. That is why; there are no additional operations to increase the oil 

production planned so far. 

Based on the analysis of the condition of the existing wells, several wells have been selected 

in Ninotsminda field, where it is possible to increase the oil and gas production from the Middle 

Eocene, Upper Eocene and Oligocene using radial drilling method. Such wells are: ## 16, 21, 

59,78a. 

Well N16 may be used for the increase of oil and gas production from the Middle Eocene. 

Small amount of oil and gas is being produced from this well (0.5m3 /d and 3.2 thousand m3 /d). 

Two wells (21 and 59) have been selected targeting the Upper Eocene. Currently, well #21 

produces sustainable rates: 8-10m3/d of oil and 2 thousand m3 /d of gas. Well #59 produces  2-4 

m3/d of oil. 

Well #78a has been selected for radial drilling in the Oligocene. This well is producing 

now. Oil production rate is 2 m3/d with formation water production making 9.5m3/d. 

 

Well # 16 

 

 Well head co-ordinate :             EL – 8522935.1 

                                                         NL – 4624206.9 

 

 Well head elevation above sea level – 975.5m 

 Target – Middle Eotian 

 Total depth – 2634m 

 Commencement date – 13.01.1982 

 Termination date – 22.08.1982  

Stratigraphic 

 

0-150m            Meotian-Pontian 
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150-1470m      Upper Sarmat 

1470-1864m    Middle Sarmat 

1864-1970m    Maikop 

1970-2387m    Upper Eocene 

2387-2634m    Middle Eocene 

 

Actual Well Design 

 

Surface casing (d=324mm)  0-252m 

Technical casing (d= 245mm) 0-1875m 

Production casing (d=168mm) 0-2360m 

Production liner (d=114mm)  2316-2634m 

 

Mud parameters used during drilling 

 

Depth, m Density, g/cm3 Viscosity, sec Fluid loss, cm3 

0-800 1.18-1.26 30-35 3-5 

800-1557 1.32-1.47 38-50 4-5 

1557-1986 1.50 35-45 4.5 

1986-2038 1.90 45 3-4 

2038-2388 1.78-1.96 38-85 1.5-4.5 

2388-2634 1.02-1.05 30-60 4-10 

 

      Cement plug set at 2467-2450m depth. Perforated intervals: 2422-2388m and 2386-2375m. 

Tubing RIH at 2359m depth. Packer set at 2316m 

      It is anticipated to drill four radial holes in the well. 

 

     Design data: 

     

     Radial drilling starting point, point A – 2470m 

     Radial drilling starting coordinates, Point A –   8523040 

                                                                                  4624050 

    Displacement of radial drilling starting point from the well head, point  

    A – 186m 

   Azimuth of radial drilling starting point displacement, point A – 142030’ 

 

    I radial hole: 

    Length – 100m 

    Azimuth - 2800 

    Ending point coordinates, point B – 8522940 

                                                                4624070 

    II radial hole: 
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    Length – 100m 

   Azimuth - 900 

   Ending point coordinates, point B1 – 8523140 

                                                                4624055 

 

   III radial hole: 

   Length – 100m 

   Azimuth - 00 

   Ending point coordinates, point C – 8523040 

                                                              4624155 

 

    IV radial hole: 

    Length – 90m 

    Azimuth - 1800 

    Ending point coordinates, point D – 8523040 

                                                               4623940 

 

Well #21 

 

 Well head coordinate : EL – 8523685.7 

                                           NL – 4624864.2 

 

 Well head elevation above sea level – 1140.1m 

 Target – Middle Eotian 

 Total depth – 2961m 

 Commencement date – 23.12.1982 year 

 Termination date– 15.06.1987 year 

 

Stratigraphy 

 

0-260m                                                 - Meotian- Pontian 

260-2127m                                           - Sarmat 

2127-2245m                                         - Maikop 

2245-2740m                                         - Upper Eocene 

2740-2916m                                         - Middle Eotcene 

 

Actual well construction 

 

Surface casing (d=324mm)  0-241m 

Technical casing (d= 245mm)  0-1918m 

Production casing (d=168mm)  0-2609m 

Production liner (d=127mm)   2295-2757m 
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Production liner (d=89mm)   2601-2961m 

 

Mud parameters used during drilling   

 

Depth Density, g/cm3 Viscosity, sec Fluid loss, cm3 

446-1592 1.24-1.31 35-40 6-9 

1592-1934 1.37-1.40 35-40 5-7 

1934-2710 1.84-1.93 35-40 4-5 

2710-2902 1.25-1.35 35-40 4-5 

2902-2961 1.16-1.08 35-40 3.5-5 

 

      Cement plug set at 2745m depth; d=127mm, perforated interval, 2262-2244m. 73mm tubing run 

at 1496m depth. Sustainable oil production without water  

8-10m3/d. 

 

      Design: 

 

      Initial depth of radial drilling, point A – 2250m 

      Starting coordinate of radial drilling, point A – 8523790 

                                                                            4624970 

 

     Moving initial point of radial drilling from well head, point A – 120m 

     Initial point of radial drilling moving azimuth, point A - 520 

 

     I radial hole: 

     Length – 100m 

    Azimuth - 2700 

    Ending point coordinates, point B – 8523690 

                                                         4624970 

    II radial hole: 

    Length – 100m 

    Azimuth - 900 

    Ending point coordinates, point B1 – 8523885 

                                                             4624970 

Well # 59 

 

 Well head coordinate : EL – 8523074.1 

                                           NL – 4626014.1 

 Well head elevation– 1196.2m 

 Target – Lower Eotian 

 Actual depth – 3496m 

 Drilling commencement date – 29.04.1984 year 
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 Drilling termination date – 15.04.1986 year 

 

 Stratigraphy 

 

0-250m                                         - Meotian –Pontian 

250-2422m                                   - Sarmat 

2422-2540m                                 - Maikop 

2540-3496m                                 - Lower Eocene 

 

       Actual well construction  

 

Surface casing (d=324mm)  0-257m 

Technical casing (d= 245mm) 0-2440m 

Production casing (d=168mm) 0-3378m 

Open hole     3378-3496m 

 

      Mud parameters used during drilling  

  

Depth, m Density, g/cm3 Viscosity, sec Fluid loss, sm3 

0-341 1.20-1.22 40-45 5-6 

341-2009 1.22-1.30 35-40 5-6 

2009-2441 1.35-1.40 35-40 5-6 

2620-3469 1.80-1.90 35-40 4.5-6 

       

      Perforated interval in the well is 2665-2691m. Cement plug is set at 2862-2800m. 73mm, tubing 

is run at 2640m depth. 

 

      Design: 

 

      Radial drilling starting point, point A – 2675m 

      Radial drilling starting coordinates, Point A – 8522930 

                                                                            4624445 

      Displacement of the radial drilling starting point from well head, point A – 584m 

     Azimuth of the radial drilling starting point displacement, point A - 1940 

     I radial hole: 

     Length – 100m 

     Azimuth - 2800 

     Ending point coordinates, point B – 8522835 

                                                                 4625480 

     II radial hole: 

     Length – 100m 

     Azimuth -1000 
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     Ending point coordinates, point B1 – 8523030 

                                                               4625425 

Well #78a 

 

 Well coordinates : EL – 8524250.3 

                                   NL – 4625802.9 

 Well head elevation – 1183.4m 

 Target – Oligocene 

 Actual depth – 2800m 

 Drilling commencement date – 05.10.2000  

 Drilling termination date – 19.10.2000  

 

       Stratigraphy 

 

0-200m                          - Meotian-Pontian 

200-1400m                    - Lower Sarmat 

1400-2450m                  - Middle Sarmat 

2450-2800m                  - Oligocene 

      Actual well construction  

 

Surface casing (d=426mm)   0-206m 

Technical casing (d=324x340mm)  0-1594m 

Production casing (d=245x178mm)  0-2800m 

Window cut in 245mm casing  2421-2424m 

 

      Mud parameters used during drilling  

 

 Depth, m Density, g/cm3 Viscosity, sec Fluid loss, cm3 

2426-2508 1.80-1.81 50-60 3 

2508-2558 1.80-1.85 60-70 4 

2558-2661 1.94 70 4 

2661-2800 1.97-1.99 70-80 4.4 

 

     Design: 

     Radial drilling starting point, point A – 2490m 

     Radial drilling starting coordinates, Point A – 8524360 

                                                                              4625715 

      Displacement of radial drilling starting point from the well head, point  

A – 145m 

     Azimuth of radial drilling starting point displacement, point A - 1260 

 

     I radial hole: 
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     Length – 100m 

    Azimuth - 2850 

    Coordinates of the hole end, point B – 8524270 

                                                                 4625740 

 

    II radial hole: 

    Length – 100m 

    Azimuth - 1000 

    Ending point coordinates, point B1 –   8524465 

                                                                 4625700 

Expected results: 

 

Well # Oil  Production, m3/d Gas Production, mcm 

16 5-6 40-50 

21 25-30 2.5-3.0 

59 20-25 2.0-2.5 

78a 15-20 1.5-2.0 

Total 65-81 46.0-57.5 

 

Wells # # 21, 59, 78a will be producing above rates during no less than a year with the 

expected annual production decline of 20%. As for well #16, it may be producing above the rate 

during 2 years with the further annual production decline of 20%. 

The risk of the radial drilling has been estimated based on three factors: 

1. Possibility of the presence of productive formations based on the well data; 

2. Possibility of the extension of the productive formation  within a larger area (formation 

thickness, reservoir quality). Formation thickness is very important as it’s difficult to control 

special location of the hole during radial drilling. The more the formation thickness, the 

higher is the chance of the success, in such case, a radial hole will follow the productive 

formation at a maximum distance, and vice versa, the lesser the thickness of the latter, the 

higher is the risk for the hole to miss the productive formation. The reservoir quality is also 

of major importance, as it is possible to achieve high rates with even shallow hole in good 

reservoir environment. 

3. Absence of water-bearing zones ensuring the fact that oil flow will not be delayed into the 

hole, provides reasonable chance for the success. 

In order to get independent parameters, each factor has been estimated separately for the 

final risk estimation purposes. The estimation of the parameters was done from 0 to 1 as per the 

scale below. These parameters were then multiplied in order to get the final risk value. 

Risk factor (parameter) estimation scale: 

0.0-0.20 - unlikely 

0.20-0.40 - probably unlikely 

0.40-0.60 – chance exists 

0.60-0.80 - likely 
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0.80-0.95 - most likely 

0.95-1.0 - certain 

Well #16 

It’s considered to drill four multilateral radial holes in the Middle Eocene rocks. 

Productivity of the Middle Eocene rocks at the depth mentioned in this report has been 

proven by drilling and production data – chance that the productive formation is present equals to 1; 

P productive formation =1.0. 

Productive formation is mainly presented by tuffs, where tectonic movements and secondary 

processes formed many fractures and caverns of various directions with the thickness not exceeding 

450m. The reservoir thickness and quality indicate that the productive formation is extended along 

the entire radial hole, and respectively, the chance of the productive formation extension is 1,  

P extension = 1.0. 

Water-oil contact within this zone of the structure under the available data is at -1530m 

depth above sea level. True depth of the radial hole is at 1480m guaranteeing the continuous gas 

(followed by oil) flow with no water from the well. As in case of high well productivity there is a 

possibility of water coning, the presence of water-bearing horizon has been estimated at 0, 8 P water 

horizon=0.8. 

      Total production rate given in this program is 40-80 thousand m3/d. Possibility of gas flow has 

been estimated at 1.0 x 1.0 x 0.8 =0.8, which is quite high. 

 

Well #21 

It is planned to drill two multilateral radial holes. Productive formations are presented by 

Upper Eocene quarz-fieldspar sandstones and siltstone sequence. 150 bbl/d of oil have been 

produced from the mentioned rocks from the vertical section of well #21 with 39200 bbl produced 

during the first year. Cumulative oil production from this well totally made 165000 bbl. At present, 

sustainable oil production from the well makes 70-80 bbl/d. Possibility of the productive formation 

presence is estimated at 1.0; P productive formation =1.0. 

Total thickness of the productive formations based on the log data is 8m. The thickness of 

the certain sandstone layers does not exceed 1-1,5m. These rocks are widely extended within the 

northern flank of the Ninotsminda structure. As the thickness of particular layers is less, the 

possibility of the extension of the productive formations along the entire length of the radial hole 

has been estimated as “likely”. Eextension=0.7. 

Well #21 has been producing for seven years and water cut of the production so far is 

almost 0. That’s why the presence of the water-bearing horizon can be estimated at 1,0; P water horizon 

according to =1.0 

 Possibility of total daily production in the amount of 180 bbl anticipated under the program 

has been estimated to be 1.0 x 1.0 x 0.7=0.7. 

 

Well #59 

 Here, two radial holes of are anticipated. Productive formation is presented by quartz-

feldspar sandstones. Initial daily oil production rate (bbl) from the vertical hole was: 3mm choke – 
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75, 53mm choke – 375, 6mm choke – 600, 10mm choke – 879. Cumulative oil production totally 

made 225 thousand barrels.  

Possibility of the presence of the productive formation has been estimated at 1.0; P productive 

formation = 1.0. 

As the radial drilling will be conducted into the thick sandstones having good reservoir 

features, there is a significant chance for the radial hole to penetrate the entire productive formation 

and respectively this parameter has been estimated at as”most likely” – 0, 85. 

Though current water cut in the production of well #59 reaches 80%, we can not suggest that 

the productive formation is watered out. Formation water is probably flowing from the lower 

horizons (2720-3497m) due to poor cementing of the casing. However, the possibility of the 

absence of water horizons has been estimated at as “likely”, P absence of water horizon =0.75. 

     Finally, the chance of success that 150 bbl/d oil production rate will be achieved by radial 

drilling is: 1.0 x 0.95 x 0.75 =0.71. 

 

Well #78a 

It is planned to drill two multilateral radial holes. Productive formation is presented by 30m 

thick quartz and quartz-feldspar sandstones and siltstone sequence. Initially oil production rate 

(barrel) from the vertical hole was: 2.5mm choke – 153; 3mm choke – 290; 4.1mm  choke – 371; 

5.8mm choke – 659. 

The well produced 50219 bbl of oil during the first year of the production. Cumulative 

production made 92500 bbl. Possibility of the presence of the productive formation has been 

estimated at 1.0; P productive formation = 1.0. 

 As the productive formation is presented by the thick sandstones (30m), the possibility that 

the radial hole penetrates the productive formation within its entire length is high and has been 

estimated as “most likely”; P extension =0.9. 

Initially the well produced oil with almost no water from the vertical hole. Oil production 

during the first three months made 231 thousand barrels, water production – 480 barrels (basically 

technical water and filtrate). After putting a larger size choke we observed water flow from the 

lower horizons (failed to cement production casing due to significant oil and gas shows).  

Relevantly, the possibility of the absence of water-bearing horizon has been estimated as “likely” 

and at 0, 75.                                                                                        

The chance that well will produce the anticipated oil in the amount of 125 bbl/d is: 1.0 x 0.9 

x 0.75 = 0.675. 

We believe that the oil and gas production rates suggested by us are minimal and they might 

significantly increase. 

 

3. Conclusions 

 

Radial drilling is the newest method among the ones that are aimed at the increase of oil and 

gas production. It implies drilling of several new shallows (up to 100m) and small diameter (up to 

50 mm) horizontal radial section from the producing intervals. This method enables to avoid the 
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zones contaminated during drilling and produce and establish hydrodynamic communication with 

productive formations. Drilling is conducted with mud motor connected to the coiled tubing. 

Four low rate wells (## 16, 21, 59 and 78a), in which it is possible to increase oil and gas 

production from Middle Eocene, Upper Eocene and Maikop by radial drilling, have been selected in 

the Ninotsminda oil field. Radial drilling program has been prepared for the above wells. It is 

possible to drill four multilateral holes into the Mid. Eocene volcanic-sedimentary formations of 

well #16, and wells ## 21, 59 and 78a will be used for drilling two multilateral holes, 

respectively in Upper Eocene and Maikop sandstones. Estimated initial oil production rate from the 

last three wells should make from 5 m3/d to 20 m3/d (each) .They should maintain this rate for no 

less than a year with further annual decline of 20%. As for well #16, here the initial gas 

production rate should be 40-50 thousand m3. The well may maintain this within two years with 

further annual decline of 20%. 

Geological risk of radial drilling program has been evaluated based on three major factors: 

1. Possibility of presence of productive formations 

2. Possibility of the extension of such formations within a longer area 

3. Absence of the water-bearing horizons. Estimation of the risk factor parameters has been 

done from 0 to 1 scale. Finally, in case of using the radial drilling method in these wells, the 

possibility of oil production has been estimated from 0.675 to 0.85 points, and in case of gas 

production - at 0.8 points. 
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radialuri burRvis perspeqtivebi ninowmindis gaznavTobian 

sabadoSi. ii..  TTaavvdduummaaZZee,,  mm..  dduurrgglliiSSvviillii,,  mm..  SSaarriiqqaaZZee,,  TT..  ttuurriiaaSSvviillii..   

radialuri WaburRilebis burRva uaxlesia im meTodebs Soris, romlebic emsaxu-

rebian navTobis WaburRilebis produqtiulobis gazrdas. igi gulisxmobs mcire sigrZis 
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(100m-mde) da patara diametris (50mm-mde) ramdenime axali horizontaluri radialuri lu-

lis burRvas eqspluataciaSi myof produqtiul intervalebSi (moqmed WaburRilebSi). es 

meTodi saSualebas iZleva radialurad, ramdenime mimarTulebiT gavideT kolmatirebuli 

zonebidan moSorebiT da uSualo hidrodinamikuri kavSiri davamyaroT produqtiul 

fenebTan. burRva xorcieldeba drekad milebze mierTebuli sangrevis Zravis meSveobiT. aR-

niSnuli meTodiT burRvis mizniT ninowmindis sabados farglebSi SeirCa oTxi moqmedi Wa-

burRili (##16,21, 59 da 78a), Sedga radialuri burRvis programa da gamoangariSebul iqna 

geologiuri riskis faqtorebi. warmodgenili proeqti pirveli cdaa saqarTveloSi am mima-

rTulebiT da misi warmatebiT ganxorcielebis SemTxvevaSi, SesaZlebelia, radialuri bur-

Rvis meTodi dainergos sufsis, samgori-patarZeulis, TeleTis, samxreTi TaRis, rusTavis 

da navTobis sxva sabadoebSi. 

sakvanZo sityvebi:  radialuri burRva, WaburRili, budobi, koleqtori, produqtiuli fe-

na, debiti, riski. 

 

PPEERRSSPPEECCTTIIVVEESS  OOFF  RRAADDIIAALL  DDRRIILLLLIINNGG  OONN  NNIINNOOTTSSMMIINNDDAA  GGAASS--OOIILL  FFIIEELLDD.. I. Tavdumadze, 

M. Durglishvili, M. Sharikadze, T. Turiashvili.  

Radial drilling is for the newest method serving the increase of productivity of oil producing well. The 

method includes drilling several horizontal radial new holes (up to 100m) with small diameter (up to 50mm) in 

producing intervals (in producing wells). This method allows to pass throughcontaminated zones and make a 

direct hydrodynamic communication with productive formations in several directions. The drilling is 

implemented by a mud motor connected to a coiled tubing. Four producing wells (#16, 21, 59 and 78a)  were 

selected in the Ninotsminda oilfield for radial drilling, drilling programmes are prepared and geological risk 

factors are evaluated. The project is the first attempt in Georgia in this direction and in case of success the 

radial drilling method can be introduced in the Supsa, Samgori-Patardzeuli, Teleti, South Dome, Rustavi and 

other oilfields. 

Key words: radial drilling, well, reservoir, collector, productive formation, production rate, risk. 

 

ПЕРСПЕКТИВЫ РАДИАЛЬНОГО БУРЕНИЯ НА НИНОЦМИНДСКОМ ГАЗО-НЕФТЯ-

НОМ МЕСТОРОЖДЕНИИ. Тавдумадзе И., Дурглишвили Г., Шарикадзе М., Туриашвили Т.  

Радиальное бурение является новейшим методом, служащим повышению продуктивности не-

фтедобывающих скважин. Оно подразумевает бурение нескольких новых радиальных стволов небол-

ьшой длины (до 100 м) с малыми диаметрами (до 50 мм) в эксплуатируемых продуктивных интерва-

лах. Этот метод дает возможность отдалиться от загрязненных (кольматированных) зон и установить 

непосредственную гидродинамическую связь с продуктивным пластом. Бурение осуществляется с 

помощью забойного двигателя, присоединенного к упругим бурильным трубам. С целью бурения упо-

мянутым методом, на Ниноцминдском нефтяном месторождении были избраны  четыре действующие 

скважины (№№16, 21, 59 и 78а), составлена программа радиального бурения и вычислены факторы 

геологического риска. Представленный проект является первой попыткой в этом направлении и в слу-

чае его успешного осуществления, метод радиального бурения можно будет внедрить на нефтяных 

месторождениях Супса, Самгори-Патардзеули, Телети, Южного купола, Рустави и др. 

Ключевые слова: радиальное бурение; скважина; залежь; коллектор; продуктивный пласт; дебит; 

риск. 
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stu-s `WaburRilebis 

burRvis teqnikisa da 

teqnologis~ mimarTu-

lebis asistent profe-

sori, q.m.k., doqtori 

Uuak 548.735                                                            T. turiaSvili 

 

liTonebis zogierT amidebsa da hidrazidebTan 

koordinaciuli naerTebis stereoqimiuri 

daxasiaTeba 

 

wwaarrddggeenniilliiaa  mmeeccnniieerreebbaaTTaa  eerroovvnnuullii  aakkaaddeemmiiiiss  aakkaaddeemmiikkoossiiss,,  qqiimmiiuurr  mmeeccnniieerreebbaaTTaa  ddooqqttoorriiss,,    

pprrooffeessoorr  gg..  cciinnccaaZZiiss  mmiieerr  

  

1. Sesavali 
 

 Tanamedrove bioaraorganuli qimiiis erT-erT mniSvnelovan 

problemas warmoadgens gardamavali liTonebis biologiurad aqti-

ur organul ligandebTan naerTebis struqturuli Seswavla. ami-

debsa da hidrazidebTan liTonTa kompleqsebis kvleva gviCvenebs, 

rom ligandebis koordinireba liTonebTan – mikroelementebTan 

mniSvnelovnad cvlis mikroelementis, aseve amidebisa da hidrazi-

debis bioaqtiur Tvisebebs. amis Sedegad kompleqsis biologiuri 

aqtiuroba mTlianobaSi ufro izrdeba calke ligandis an liTonis 

arakompleqsur marilTan SedarebiT. 

 gardamaval liTonTa naerTebs aqvs udidesi mniSvneloba sa-

xalxo meurneobis sxvadasxva dargSi. maT gamoiyeneben, rogorc fi-

ziologiurad aqtiur preparatebs, stimulatorebs, insekticidebs, 

fungicidebs. gansakuTrebuli interesi am naerTebisadmi ganpirobebulia imiT, rom 

zogierTs aqvs unari daTrgunos simsivneebis zrda. gardamavali elementebis sxvadasxva 

ligandebiani, maT Soris amdebiani da hidrazidebiani organuli mJavebis naerTebis kvle-

vebis gafarToeba, drois moTxovnaa. amasTanave, mocemuli klasis naerTebis biologiuri 

aqtivobis damokidebuleba  maT Tvisebebze da agebulebaze jerjeobiT ar aris naTeli. 

amitom dResdReobiT sruliad garkveulad gvesaxeba am mimarTulebis kvlevebis gafa-

rToeba, maT Soris struqturulisac, raTa gamomuSavebul iqnes muSa hipoTezebi xsene-

buli naerTebis moqmedebis meqanizmis da maTi fiziologiuri aqtivobis Sesaxeb. 

 amasTan dakavSirebiT, aqtualur amocanas warmoadgens acetil da benzoilhidra-

ziduli naerTebis struqturuli formulebis, komformaciebis, zusti molekuluri ge-

ometriis da sivrciTi agebulebis kanonzomierebebis obieqturi dasabuTeba. am amocanis 

gadawyveta SesaZlebelia rentgenostruqturuli analizis meTodiT, xolo agebulebis 

codna xels uwyobs axali naerTebis sinTezis racionaluri gzebis Zebnas, emsaxureba 

samomavlod Rrma gaTvliTi samuSaoebis da qimiuri agebulebis Teoriis ganviTarebas 

mTlianobaSi. es monacemebi saSualebas iZleva ufro Rrmad gagebul iqnes naerTebis fi-

ziologiuri aqtivobis buneba hidrazidis warmoebulebis safuZvelze, agreTve SeiZleba 

gamoyenebul iqnes specifikuri Tvisebebis mqone axali naerTebis mizanmimarTuli sinTe-

zisaTvis gamokveTili specifikurobiT, aqtivobiT, toqsikurobis Semcirebis ufro meti 

aqtivobiT. aseTi kvlevebi anviTarebs qimiuri agebulebis Teorias mTlianobaSi. 
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 SedarebiT mcire nairgvaroba koordinaciuli SesaZleblobebisa dimeTilacetami-

dis (ДMAA), agreTve izonikotin da pikolinis mJavaTa amidebis (АИНК, АПК), acet-

il- da benzoilhidraziduli (АН, ВН) acidolingadebisa SesaZleblobas gvaZlevs 

davafiqsiroT konkretuli Taviseburebebis urTierTgavlena aciduri da neitraluri 

ligandebisa nivTierebis molekulur da kristalur struqturaze. 

mTeli rigi naerTebis kristaluri struqturebis Seswavla SesaZleblobas iZ-

leva sxvadasxva meTodis safuZvelze daafuZnos Teoriulad teqnologiuri procesebis 

qimia, ris safuZvelzec SesaZlebelia daprogramebuli Tvisebebis mqone naerTebis miReba. 

 

2. ZiriTadi nawili 
 

 rentgenostruqturuli analizis meTodis gamoyenebiT Seswavlil iqna kristalu-

ri da molekuluri struqturebis mTeli rigi kompleqsuri naerTebi. 

 gardamavali liTonebis zogierT naerTi ДМАА, АИНК, АПК, АН da ВН Seswavli-

lia da dadgenilia amidebis da hidraziduli warmoebulebis ligandebis koordinaciis 

tipi centralur atomTan mimarTebaSi da axsnilia maTi struqturuli Taviseburebani. 

 saintereso iyo struqturis motivis damokidebulebis dadgena acidoligandTan 

mimarTebaSi, saZebni iyo korelacia kompleqsis agebulebasa da Tvisebebs Soris, rac 

SesaZleblobas iZleva dadgindes maTi praqtikuli gamoyenebis SesaZlo sferoebi. 

 mravalricxovan biologiurad aqtiur da medikamentur nivTierebebs Soris 

gansakuTrebul yuradRebas imsaxurebs perspeqtiuli ligandebi: ДМАА, АИНК, АПК, 

АН da ВН. isini warmoadgenen fiziologiurad aqtiur organul molekulebs, romlebic 

farTod gamoiyenebian rogorc stimulatorebi da fungicidebi, aseve aRsaniSnavia pers-

peqtiva imisa, rom maT fuZeze Seiqmnas preparatebi simsivnuri daavadebebis samkurna-

lod (unda aRiniSnos, rom zogierT preparati aprobirebul iqna kievis onkologiur 

centrSi, rogorc qimioTerapiuli preparati). 

  

mecnieruli siaxle 

  
 rentgenostruqturuli analizis meTodiT gansazRvrulia aqamde ucnobi koordina-

ciuli naerTebis kristaluri struqturebi: manganumis (II), kadmiumis da TuTiis naerTebisa 

ДМАА, АИНК, АПК, АН da ВН ligandebTan. aRmoCnda, rom yvela gamokvleuli struqtu-

raSi АН da ВН avlens mxolod bidentatur-ciklur funqcias, koordinirdeba ra amidis 

azotis da karbonilis jgufebis JangbadiT. ДМАА da АИНК warmoadgenen monodentatur 
ligandebs da koordinirdebian liTonebTan karbonilis jgufis Jangbadis atomebis da, Sesa-

bamisad, heterociklis azotis saSualebiT. АПК  molekulebi bidentaturia da koordi-

nirdeba liTonebTan heterociklis azotis da karbonilis jgufis Jangbadis saSualebiT 

(xuTwevra metalociklebi). dadgenilia aciduri ligandebis kompleqswarmomqmnel liTonTan 

koordinirebis xerxi da liTonebis bunebis gavlena, agreTve acidojgufebis da organuli 

ligandebis gavlena maT Sedgenilobaze da miRebuli kompleqsebis agebuleba. 

 struqturulad pirvelad dadginda Tiocianturi jgufebis kadmiumis atomTa 

koordinirebis xerxi, sadac bma xorcieldeba erTdroulad rogorc azotis atomis, 
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aseve gogirdis atomis saSualebiT, acidoligandis monodentaturobis pirobebSi. miRe-

buli eqsperimentuli masala iZleva myar safuZvels dadgindes koordinirebis xerxi 

ДМАА, АИНК, АПК, АН da ВН Tiocianaturi da formiatuli jgufebisa, daxasiaTdes 

sakvlevi da msgavsi naerTebis Tvisebebi da agebuleba. 

 

3. daskvna 
 

 samuSaos mizani iyo miRebuli struqturuli Sedegebis Sedareba literaturul 

monacemebTan, rac saSualebas iZleva Sevsebul iqnes am klasis naerTebis agebulebis sa-

erTo kanonzomierebani, gansazRvrul iqnes gansxvavebulligandebiani kompleqsebis msgav-

seba da gansxaveba, raTa gamovlenil iqnes korelacia agebulebasa da aqtiurobas Soris. 

 

0  =  C  -   𝑵 – 𝑯 

         |       | 
       𝑪𝑯𝟑   𝑯 

AA- acetamidi 

  0  =  C     -   𝑵 –  𝑪𝑯𝟑 

          |          | 
        𝑪𝑯𝟑     𝑪𝑯𝟑 

ДMAA- N,N - dimeTilacetamidi 

  0   =  C  –  𝑵  -  𝑵 - 𝑯 

           |       |       | 
         𝑪𝑯𝟑  𝑯     𝑯 

AH- acetilhidrazidi 

 БН – benzoilhidrazidi 

 

ДЭНК- N,N – nikotinmJavas dieTilamidi 
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AНК- nikotinmJavas amidi 

 

AПК- pikolinmJavas amidi 

 

AИНК- izonikotinmJavas amidi 
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STEREO-CHEMICAL CHARACTERISTIC OF THE 

COORDINATION COMPOUNDS OF METAL WITH SOME 

AMIDES AND HYDROZIDE 
  

PPrreesseenntteedd  bbyy  GG..  TTssiinnttssaaddzzee,,  pprrooff..,,  AAccaaddeemmiicciiaann  ooff  tthhee  GGeeoorrggiiaann  NNaattiioonnaall  AAccaaddeemmyy  ooff  SScciieenncceess,,  CChheemmiiccaall  SScciieenncceess  

DDooccttoorr  

  

1. Introduction 

  

 One of the main problems of contemporary bioinorganic chemistry is a  structural study of 

biologically active organic ligand compounds with  transitory metal. Research of metal  complexes 

with amides and hydrozides shows that the co-ordination of ligands with metals – with 

microelement significantly changes bioactive features of microelements and  also amides and  

hydrozides. As a result of this the biological activity of the complex as a whole  significantly 

increases compared with unclustered ligand and metal salt separately. 

The transitory metal compounds are of big importance in different fields of national 

economy. They are used as physiologically active chemicals, stimulants, insecticides, fungicides. 

Specific interest to these compounds is conditioned by the fact that some of them can prevent the 

increase of cancer. Expansion of the research of transient elements with different ligands as well as 

of the organic acid compounds containing amides and hydrozides, is a current demand. Besides, the 

dependence of biologically active compounds of this grade on their features and structure is not 

clear so far. Therefore it is completely obvious to us that the researches of such trend including the 

structural research should be expanded in order to work out the hypothesis on the mechanism of the 

effect and physical activity of the mentioned compounds. 

Now the most important is a proper justification of structural formulas, conformations, 

accurate molecular geometry and peculiarities of spacial structure of acetyl and benzoyl-hydrozide 

compounds. This may be solved by an X-ray analysis method. The knowledge of structure will help 

find rational ways of new compound synthesis, in the future as a whole, serving for the 

development of the theory of calculation works and theory of chemical structure. Such data will 

unable to find out the nature of the compounds physiological activity on the basis obtained 

hydrozide more deeply, and also can be used for the rational synthesis of new compounds with 

specific features with distinguished specificity, activity and more activity of toxicology reduction. 

Such researches help the development of the theory of chemical structure. 

Rather small variety of the coordination possibilities of dimethylacetamide (ДМАА) as well 

as isonicotine and acidic amides of picoline (АИНК, АПК), acetyl and the benzoyl-hydrozide (АН, 

ВН), acid ligands enable us to identify the mutual effect of specific peculiarities of acid and neutral 

ligand substance on the molecular and crystalline structure. 
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Study of number of the compound crystal structures unable us to establish the chemistry of 

theoretically technological processes based on different methods as a result of which it is possible to 

obtain the compounds having the programmed features. 

 

2. The Body 

 

 Number of complex compounds of crystal and molecular structures have been studied using 

an X-ray structural method. 

Some compounds of the transient metals with ДМАА, АИНК, АПК, АН and ВН have been 

studied, and the derivatives of amides and hydrozides coordination type ligand, with respect to the 

central atoms have been established as well as their structural special features explained. 

It was interesting to determine the relation of the structure motive with acid ligand, the  

correlation between the complex structure and features enabling to identify possible spheres of their 

practical usage had to be found. 

Among many biologically active medical substances significant attention is paid to  the 

prospective ligands: ДМАА, АИНК, АПК, АН and ВН. They are physiologically active organic 

molecules widely used as stimulators and fungicides. The prospective to create preparations for 

treating the oncology diseases at the starting stage should be noted as well (it should be noted that 

some preparations have been tested in Kiev oncology center as chemotherapy preparations.) 

 

Scientific Innovations 

 

Crystal structures of the coordination compounds, that are unknown up todate, have been 

identified  by the analysis of x-ray structural method: compound of Mg (II), cadmium and titium 

with ДМАА, АИНК, АПК, АН and ВН ligands. It turned out that AH and BH in all the studied 

structures shows just bidental-cyclic function as soon as they are coordinated with amide nitrogen 

and carbonyl group oxygen. ДМАА and АИНК are mono-dental ligands and are coordinated with 

metal by carbonyl group oxygen atoms and respectively by hetero-cyclic nitrogen. The АПК 

molecules are bidantal and coordinated with the metal by hetero-cyclic nitrogen and oxygen of 

carbonyl group (five phase metallocycles). The way of the coordination of аcid ligand with complex 

forming metal and influence of the nature of metals as well as the influence of acid-group and 

organic ligands on their composition and the structure of the obtained complexes have been 

determined. 

The way of the coordination of thiocyanate group cadmium atoms where the connection 

occurs with both nitrogen atom and sulfur atom at a time under acid ligand mono-dentation 

environment has been structurally identified first. The obtained experimental material provides a 

firm basis to determine the way of the coordination of ДМАА, АИНК, АПК, АН и ВН, 

thiocyanate and the formate groups, and to describe the features and structure of the similar 

researchable compounds. 
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3. Summary 

  

       The aim of the study was to compare the obtained structural results with the literary data 

enabling us to fill up the general regularities of the structure of such compounds, determine the 

similarities and differences between the complexes with different ligands in order to identify the 

correlation between the structure and the activity. 

 

0  =  C  -   𝑵 – 𝑯 

         |       | 
       𝑪𝑯𝟑   𝑯 

AA- Acetamide 

  0  =  C     -   𝑵 –  𝑪𝑯𝟑 

          |          | 
        𝑪𝑯𝟑     𝑪𝑯𝟑 

ДMAA- N,N - Dimethyl Acetamide 

  0   =  C  –  𝑵  -  𝑵 - 𝑯 

           |       |       | 
         𝑪𝑯𝟑  𝑯     𝑯 

AH- Acetyl Hydrozide 

 БН – Benzoyl Hydrozide 

 

 

ДЭНК- N,N – The Diethylamide of the Acid of the 

Nicotine 
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AНК- The Amide of the Acid of the Nicotine 

 

 

AПК- The Amide of the Acid of Picoline 

 

 

AИНК- The Amide of the Acid of the Isonicotine 

 

 

 

Literature 

 

1. Tsintsadze G.V. Study of the cyanate, thiocyanate and selenocyanate connections of metals. 

Author's abstract from dissertation on scientific degree of Chemistry. Tbilisi: TGU, 1970. 

2. Tsertsvadze G.V. Series-parallel pseudo-halogen connections of some metals compounds. 

Tbilisi. “Metsniereba”, 1974. 

3. Tsintsadze G.V., Civcivadze T.I., Kvitaishvili A.I., Turiashvili T.N., crystal and molecular 

structure of thiocyanatoisothiocyanate- dibenzoylhydrazine of Cadmium – [Cd (SCN) 

(NCS) (C7H8H2O2)
0
2// DATA SSSR, 260, # 5, 1981, p. 1136-1139. 

4. Porai – Koshic M.A., Tsintsadze G.V. Successes of the crystal chemistry of complex 

compounds. Science results. Chemistry. Moscow: VINTI, 1967. 

 

 



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                    --              ,,eehhqqddbbcc  ff[[ffkkbb  nnttmmyybbrrff  llff  nnttmmyyjjkkjjuubbff66  vvffhhssddbbcc  ffddnnjjvvffnnbbppffwwbbff                  --            SSCCIIEENNCCEE 

250 

122, 2008 

liTonebis zogierT amidebsa da hidrazidebTan koordinaciuli 

naerTebis stereoqimiuri daxasiaTeba. TT..  ttuurriiaaSSvviillii..  
 rentgenostruqturuli analizis meTodiT gansazRvrulia aqamde ucnobi koordina-

ciuli naerTebis kristaluri da molekuluri struqturebi: 𝑀𝑛(𝐼𝐼), 𝑐𝑑 da 𝑍𝑛-is naerTe-

bisa ДМАА, АИНК, АПК, АН da ВН ligandebTan, miRebuli eqsperimentuli masala iZleva 

myar safuZvels dadgindes koordinirebis xerxebi, daxasiaTdes naerTebis Tvisebebi da age-

buleba, gamovlenil iqnes korelacia agebulebasa da aqtiurobas Soris. 

sakvanZo sityvebi: amidebi, hidrazidebi, koordinaciuli, stereoqimiuri, korelacia. 

 

SSTTEERREEOO--CCHHEEMMIICCAALL  CCHHAARRAACCTTEERRIISSTTIICC  OOFF  TTHHEE  CCOOOORRDDIINNAATTIIOONN  CCOOMMPPOOUUNNDDSS  OOFF  MMEE--

TTAALL  WWIITTHH  SSOOMMEE  AAMMIIDDEESS  AANNDD  HHYYDDRROOZZIIDDEE  SSTTEERREEOO  CCHHEEMMIICCAALL  CCHHAARRAACCTTEERRIISSTTIICCSS  

OOFF  TTHHEE  CCOOOORRDDIINNAATTIIOONN  CCOOMMPPOOUUNNDDSS  OOFF  MMEETTAALLSS  WWIITTHH  SSOOMMEE  AAMMIIDDEESS  AANNDD  HHYYDDRRAA--

ZZIIDDEESS..  T.Turiashvil.  

The crystal and molecular structures of the complexes of the transient metals with ДМАА, АИНК, 

АПК, АН and ВН ligand are determined by the method of X-ray diffraction analysis [Mn (II), Cd, Zn]. The 

obtained experimental material helps safely determine the coordination method, describe the features and 

structure and identify the correlation between the structure and the activity. 

Key words: amids, hydrasides, coordinate, stereochemical, correlation. 

 

СТЕРЕОХИМИЧЕСКАЯ ХАРАКТЕРИСТИКА КООРДИНАЦИОННЫХ СОЕДИНЕНИЙ 
МЕТАЛЛОВ С НЕКОТОРЫМ АМИДАМИ И ГИДРАЗИДАМИ. Туриашвили Т.  

Методом ренгеноструктурного анализа определены кристаллические и молекулярные структу-

ры комплексов переходных металлов [Mn(II), Cd, Zn] с ДМАА, АИНК, АПК, АН и ВН лигандами. Полу-

ченный экспериментальный материал позволяет надежно установить способ координации, охаракте-

ризовать свойства и строение, выявить корреляцию между строением и активностью. 

Ключевые слова: амиды; гидразиды; координационный; стереохимический; корреляция. 
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2006 

 
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 nabeWdi 5-7 gverdiT, naxaze-

bis, 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) naSromi Sesrulebuli unda iyos 2 enaze (erT-erTi aucileblad inglusur 

enaze); 

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

enebze Sesrulebuli naSromi ki-Times New Roman SriftiT. 

v) 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 termino-

logiis 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  bbyyddttccnnbbwwbbtt,,bbcc  vvjjppbbllddff  ff[[ffkkbb  ccff,,fflljjtt,,bbcc  ffqq--

vvjjxxttyybbccff  llff  ffssddbbcctt,,bbccffssddbbcc66  hhffssff  ttaattmmnneehhffll  uuffvvjjddbb..ttyyjjss  ccffmmffhhssddttkkjjcc  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  CCOOUUNN--

TTRRYY  IISS  IINNTTEERREESSTTEEDD  IINN  PPRROOCCEESSSSIINNGG  TTHHEE  EEXXTTRRAACCTTEEDD  OOIILL  LLOOCCAALLLLYY..    
 

 Наша основная стратегия-привлечение инвесторов для выявления, 

освоения новых месторождений нефти и газа, эффективного использова-

ния 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  ccff--
aaee''ddttkkpptt  uuttjjkkjjuubbeehhbb  hhttcceehhcctt,,bb  ccffmmffhhssddttkkjjiibb  iittfflluuttyycc  @@$$____  vvkkyy88  nn  yyffddssjj,,cc  
~~[[vvttkkttsspptt  !!@@))__  vvkkyy88  nn77  ffrrddffnnjjhhbbffiibb  !!!!%%__  vvkkyy88  nn--cc`̀88  ccffmmffhhssddttkkjjcc  yyffddssjj,,bbccff  
llff  uuffppbbcc  rrjjhhggjjhhffwwbbffiibb  ffhhcctt,,eekkbb  uuttjjkkjjuubbeehhbb  vvjjyyffwwttvvtt,,bb  wwffkkccff[[ffll  vvbbeessbb--
sstt,,cc  yyffddssjj,,bbccff  llff  uuffppbbcc  ccff,,fflljjtt,,bbcc  ffqqvvjjxxttyybbcc  llbbll  ggtthhccggttmmnnbbddffpptt88  ffvv  vvbbppyybbcc  
vvbbccffqqoottddffll  ccffmmffhhssddttkkjjcc  yyffddssjj,,bbccff  llff  uuffppbbcc  rrjjhhggjjhhffwwbbbbcc  ff[[ffkkbb  [[ttkkvv''qqddff--
yyttkkjj,,ff  ''ffkk--qqjjyyttcc  ffhh  bbiieehhtt,,cc88  

ccffmmffhhssddttkkjjiibb  llqqttbbccssddbbcc  wwyyjj,,bbkkbbff  yyffddssjj,,bbcc  !!$$  ~~vvbbhhppffffyybb77  nnffhhbb,,ffyyff77  ggffnnff--
hhff  iibbhhffmmbb77  yyjjhhbbjj77  ccffww[[ttyybbccbb77  ssttkkttssbb77  ccffvvuujjhhbbcc  ccffvv[[hhttssbb  ssffqqbb77  cceeaaccff77  ffqqvvjjccffddkk--
ttss  zzffkkffllbbllbb77  iihhjjvvbbccee,,ffyybb77  yyffppffhhkktt,,bb77  vvooffhhtt[[ttddbb77  ,,ffbbllff77  llffccffddkkttss  hheeccssffddbb`̀77  uuffpp--
yyffddssjj,,bbcc  !!  ~~ccffvvuujjhh--ggffnnffhh''tteekkbb  --  yybbyyjjoovvbbyyllff`̀  llff  uuffppbbcc  !!  ~~hheeccssffddbbcc`̀  ccff,,fflljj88  

ffqqyybbiiyyeekkbb  ccff,,fflljjtt,,bbllffyy  cceekk  vvjjggjjddtt,,eekkbbff  llffff[[kkjjtt,,bbss  @@**  vvbbkkbbjjyybb  
nnjjyyff  yyffddssjj,,bb  llff  __77%%  vvbbkkbbffhhllbb  rree,,eehhbb  vvttnnhhbb  uuffppbb88  ssbbssmmvvbbcc  ..ddttkkff  ccff,,fflljj  
llqqttcc  llffvveeiiffddtt,,bbcc  ,,jjkkjj  ccnnffllbbffppttff88  

..ddttkkff  ccffkkbbwwttyyppbbjj  ,,kkjjrrpptt  ccffmmffhhssddttkkjjcc  yyffddssjj,,bbccff  llff  uuffppbbcc  rrjjhhggjj--
hhffwwbbbbcc  vvbbtthh  vvjjvvppfflltt,,eekkbbff  bbyyaajjhhvvffwwbbeekkbb  yyffhhrrddttddtt,,bb77  hhjjvvkktt,,iibbww  uuffyy[[bbkkeekkbbff  
yyffddssjj,,bbccff  llff  uuffppbbcc  hhttcceehhcctt,,ssffyy  llffrrffddiibbhhtt,,eekkbb  ccffrrbbss[[tt,,bb88  

ffqqyybbiiyyeekkbb  vvffccffkkbbcc  uuffwwyyjj,,ff  eesseejjll  llffffbbyynntthhttcctt,,cc  fflluubbkkjj,,hhbbdd  llff  
eeww[[jjttkk  bbyyddttccnnjjhhtt,,cc88  vvffss  vvbbtthh  ffvv  llffhhuuiibb  xxfflltt,,eekkbb  rrffggbbnnffkkllff,,ffyylltt,,tt,,bb  rrbb  
uuffyyffggbbhhjj,,tt,,cc  hhttccggee,,kkbbrrffiibb  yyff[[iibbhhoo..ffkk,,fflltt,,bbcc  ccffvvhhttooddttkkjj  vvffhhffuutt,,bbcc  uuffvvjjdd--
kkttyyffcc  llff  vvjjggjjddtt,,bbcc  vvjjwweekkjj,,bbcc  vvyybbiiddyyttkkjjddffyy  uuffllbblltt,,ffcc88  

ffvv;;ffvvffll77  rrjjvvggffyybbff  33rrffyyffhhuujj--]]jjhh]]bbff44  ff[[jjhhwwbbttkktt,,cc  uuffpppptt  ,,eehhqqddffcc  rree--
vvbbccbbcc  ccff,,fflljjpptt77  ccffllffww  eerrddtt  uuffbb,,eehhqqff  ((____  vv--vvlltt88  eeff[[kkjjttcc  [[ffyytt,,iibb  iittccff''kktt,,ttkkbbff  ffvv  ccff,,fflljjpptt  
vvbbddbbqqjjss  uuffppbbcc  ccffuuhh''yyjj,,bb  hhffjjllttyyjj,,ff77  hhffww  xxddttyy  mmddtt..ffyyffcc  ''ffkkpptt  ttccffzzbbhhjjtt,,ff  ffvv;;ffvvffll88  
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О ПРОШЛОМ И НАСТОЯЩЕМ ТРАНЗИТА 

УГЛЕВОДОРОДНОГО СЫРЬЯ ИЗ БАКУ К БЕРЕГАМ 

ГРУЗИНСКОГО СЕКТОРА ЧЕРНОГО МОРЯ 
 

1. Введение 

 

В настоящее время  Грузии  уделяе-

тся исключительное внимание как кратчай-

шему пути транзита нефти, нефтепродук-

тов и углеводородных газов из Баку через 

грузинский сектор Черного моря в Европу. 

По перспективным прогнозам к 

2015 г. транзит нефти и нефтепродуктов 

через грузинский сектор Черного моря в 

европейские страны достигнет 50-60 млн.т 

в год. 

Следует отметить, что это направле-

ние создает широкие возможности для торговли нефтью и 

нефтепродуктами за пределами Азербайджана. 

Известно, что каждое новое поколение, развивая мате-

риальную и духовную культуру, опирается на опыт, полученный 

от предшествующих поколений.  

Исходя из сказанного, в данном сообщении, приводятся краткие сведения из истории 

транзита углеводородных энергоресурсов из Баку к берегам грузинского сектора Черного 

моря и изменениях, имеющих место при этом. 

 

2. Основная часть 

 

История транспортировки нефти через территорию Грузии теснейшим образом свя-

зана с развитием нефтедобывающей и нефтеперерабатывающей промышленности в Азербай-

джане. 

Не случайно говорится: если нефть королева, то Баку - ее трон. 

Известно, что промышленная добыча нефти кустарным способом в Азербайджане 

началась на Апшеронском полуострове, в районе г. Баку. 

В середине XIX века в Азербайджане основным видом транспортировки нефти и ке-

росина был гужевой транспорт. Жидкие топлива возили при помощи тулухов (мешки, изго-

товленные из шкур домашных животных, емкостью до трех пудов нефти), которые 

перевозились на верблюдах и двухколесных возках. Они доставлялись в различные районы 

Азербайджана, Дагестана, Грузии, Армении, Средней Азии, России и т.п. 



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" 
 

 

bbyyaajjhhvvffwwbbff  

31 
 

#22, 2008 

Такие примитивные способы транзита нефти и керосина были дороги и малоэффекти-

вны. 

Во второй половине XIX века бакинские нефтяные промыслы и нефтеперерабаты-

вающая промышленность по своему технологическому уровню далеко ушли от кустарной 

добычи и переработки нефти. 

В 1862 г. в Баку массовая добыча нефти резко пошла вверх, но способы ее транспор-

тировки оставались  по-прежнему примитивными [1]. 

В интересах сокращения транспортных расходов своего предприятия «Товарищество» 

братьев Нобель в 1878 г. построило первый в Баку трубопровод с насосной станцией для пе-

рекачки нефти. В 1901 г. в бакинском районе действовали 39 трубопроводов общей протя-

женностью 335 км. Почти одновременно с появлением первого нефтепровода, с целью сое-

динения нефтяных источников с заводами, было начато строительство Бакинско-Бала-

ханской железной дороги. Она было пущена в эксплуатацию в 1879г. За короткое время 

железнодорожная сеть густо покрыла всю территорию бакинского района. 

Для создания широких возможностей для торговли нефтью внутри страны и за её 

пределами, в 1883 г. была построена Закавказская  железная дорога, а несколько позже - в 

1907 г. вдоль этой дороги был пущен в эксплуатацию керосинопровод протяженностью 830 

км, который соединил Баку с берегом грузинского сектора Черного моря и его портовым 

городом, сталицей Аджарии-Батуми. 

Пуск в эксплуатацию этого величайшего в то время в мире сооружения содействовал 

резкому снижению расходов на перевозку керосина, что намного подняло его конкуренто-

способность на мировом рынке и имело большое значение для развития бакинской неф-

тедобывающей и нефтеперерабатывающей промышленности. 

К началу XX века по темпам своего развития и по объему выпускаемой продукции 

нефтяная промышленность Азербайджана выдвинулась на первое место в мире, давая в 

1901г. более половины мировой и 95% общероссийской добычи нефти [2,3]. 

Если в 1906 г. транзит нефтяных продуктов через Батуми составлял 26 млн.пудов (в 

том числе керосина 19 млн.пудов), то в 1910 г. было вывезено 38 млн.пудов (керосина-26 

млн.пудов). 

Последующий промышленный экономический кризис нанес огромный ущерб 

бакинской нефтяной промышленности, от которого она так и не смогла оправиться вплоть до 

установления советской власти в Азербайджане. 

В 1920 г. объем переработки нефти составил 2,8 млн.т в Азербайджане. Перераба-

тывающие заводы в основном вырабатывали керосин и котельное топливо [4]. 

Неуклонно возрастающий объем добычи нефти и развитие нефтеперерабатывающей 

промышленности, низкая эффективность керосинового трубопровода и железной дороги, 

ограниченность рынков для сбыта вырабатываемых нефтепродуктов диктовали необхо-

димость оперативного строительства нефтепровода от Каспия к берегам Черного моря. 

Д.И. Менделеев первый подал мысль о строительстве магистрального нефтепровода 

Баку-Батуми, который должен был дать выход азербайджанской нефти на мировой рынок 

[5]. 
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Нефтепровод в этот период уже стал считаться самым быстрым, дешевым и 

надежным видом транспорта нефти. Ему не была страшна непогода, вместо многих тысяч 

людей, обслуживающих на всей протяженности железную дорогу, подземную магистраль 

обслуживает несколько сот человек. 

Особенно возросло значение нефтепровода в наше время. Таким образом , если нефть-

кровь нефтепромышленности, то нефтепровод - её могучие артерии, важнейший источник 

экономической мощи страны. 

В 1925 г. президиум бывшего Госплана СССР рассмотрел вопрос о сооружении неф-

тепровода Баку-Батуми и утвердил проект 10-дюймого нефтепровода на трассе 

существующего керосинопровода. 

17 марта 1925 г. Совет нефтяной промышленности под председательством профессора 

И.М.Губкина решил, что батумский порт по своим возможностям вполне способен 

обеспечить экспорт бакинской нефти на Европейский рынок, а нефть должны были подавать 

трубопроводом из Баку. 

По тому времени это был крупнейший трубопровод в мире, который протянулся на 

883 км, имея 17 насосных станций и перекачивая 800 тысяч тонн жидкого топлива в год. 

В 1927-1930 гг. был построен Батумский нефтеперерабатывающий завод (БНПЗ). В 

связи с распадом Советского Союза в 1992 г. прекратил функционирование БНПЗ, а в 1998-

1999 гг. был проведён нефтепровод Баку-Батуми. 

В настоящее время на Батумский терминал поступают невозобновляемые энерго-

ресурсы, также из азиатских стран через Баку железнодорожным транспортом. 

На данный период Азербайджан признан обладателем колоссальных ресурсов «чер-

ного золота» и углеводородных заводов и в XXI веке превратился в один из крупнейших 

нефтедобывающих и нефтеперерабатывающих регионов мира, а также в экспортёра. 

Согласно договоренности между руководством Грузии и Азербайджана, в 2002 г. 

взамен нефтепровода Баку-Батуми, в эксплуатацию вошел нефтепровод Баку-Супса. 

В 2007 г. Государственная нефтяная компания Азербайджанской республики 

(SOCAR) стала обладателем современного нефтяного терминала в Кулеви. 

По сообщению Генерального директора “SOCAR Energy Georgia” господина Маир 

Мамедова, указанная компания получила от Министерства экономического развития Грузии 

разрешение на эксплуатацию Кулевского терминала. 

Рядом с терминалом построена железная дорога длиной 14 км, при помощи которой 

будет возможным до терминала довести 168 железнодорожных цистерн. Нефть в терминал 

будет доставляться железнодорожным  транспортом из Азербайджана и поступать по 

нефтепроводу Баку-Супса. 

Предусмотрено строительство нефтеперерабатывающего комплекса. 

Кулевский терминал рассчитан на хранение и погрузку на танкеры 3 млн. т нефтесыр-

ца, 3 млн.т диз. топлива и 4 млн. т мазута. 

На начальном этапе терминал сможет принять до 10 млн.т нефти в год с последую-

щим увеличением её объема до 35 млн.т, что позволит компании стать серьёзным и 

надёжным поставщиком нефти и нефтепродуктов на мировой рынок. 
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3. Заключение 

 

Из вышеизложенного следует, что транзит нефти и нефтепродуктов из Баку к берегам 

грузинского сектора Черного моря имеет большое значение для развития экономики обоих 

государств. 
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baqodan Savi zRvis saqarTvelos seqtoris napirebamde naxSir-

wyalbadis nedleulis tranzitis warsulisa da awmyos Sesaxeb..  

gg..  vvaarrSSaalloommiiZZee,,  mm..  ggaajjiieevvii--SSeennggeelliiaa.. 

saukuneze meti gavida mas Semdeg, rac baqodan baTumSi ganxorcielda navTobisa da 

navTis tranziti. am periodSi am mimarTuelbiT moxda didi cvlilebebi. mocemul naS-

romSi moyvanilia mokle cnobebi baqodan Savi zRvis saqarTvelos seqtoris napirebamde 

naxSirwyalbadis nedleulis tranzitis istoriidan da cvlilebebi am periodSi. 

sakvanZo sityvebi: tranziti, transportireba. 

 

OONN  TTHHEE  PPAASSTT  AANNDD  PPRREESSEENNTT  OOFF  HHYYDDRROO--CCAARRBBOONN  RRAAWW  MMAATTEERRIIAALL  TTRRAANNSSIITT  FFRROOMM  

BBAAKKUU  TTOO  TTHHEE  GGEEOORRGGIIAANN  SSEECCTTOORR  OOFF  TTHHEE  BBLLAACCKK  SSEEAA  SSHHOORREE.. G. Kh. Varshalomidze, 

M.K. Gajieff-Shengelia. 

 More than a century has passed since oil and kerosene transition from Baku to Batumi. For 
the mentioned period great changes have happened in this direction. In the persent article short 
information from the history of transit of hydrocarbon raw material from Baku to the Georgian 
Sector of the Black Sea Shore is dealt, also the changes that had taken place.                                                                                            
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О ПРОШЛОМ И НАСТОЯЩЕМ ТРАНЗИТА УГЛЕВОДОРОДНОГО СЫРЬЯ ИЗ БАКУ 
К БЕРЕГАМ ГРУЗИНСКОГО СЕКТОРА ЧЕРНОГО МОРЯ. Г. Х. Варшаломидзе. Гаджиев-

Шенгелия М. К.  

Прошло более века со времени транзита керосина и нефти из Баку в Батуми. За указанный 

период произошли большие изменения в этом направлении. В данном сообщении приведены краткие 

сведения из истории транзита углеводородного сырья из Баку к берегам грузинского сектора Черного 

моря и изменениях, имеющих место при этом. 

Ключевые слова: транзит, транспортировка. 
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baTumis navTobmrewvelobis ganviTareba (1883-1913 ww.) 

 

1. Sesavali 
 

saqarTvelos evroatlantikuri 

integraciis gzaze evropul da sxva 

qveynebTan axali urTierTobebis dam-

yarebis aucileblobasTan erTad, sa-

gulisxmoa da sasargeblo ukve arse-

buli navTobmrewvelobis ganviTarebis, 

sxvadasxva dargisa Tu urTierTobebis 

istoriis Seswavla, misi siRrmiseuli 

kvleva, raTa istoriuli gamocdileba 

safuZveli gaxdes axali myari urTie-

rTobebisaTvis, aseve ar daikargos is 

Zafi, romelic saqarTvelos akavSire-

bda gare samyarosTan mecxramete saukunis bolo meoTxedSi. 

am mxriv ki gansakuTrebul yuradRebas imsaxurebs aWa-

ris regioni, kerZod baTumi, radgan swored is warmoadgenda 

da warmoadgens karibWes evropaSi.  
 

2. ZiriTadi nawili 
 

kacobriobis progresma, samecniero teqnikurma revoluciam ganapiroba navTobze 

didi moTxovnileba. XIX saukunis meore naxevarSi azerbaijanSi didi masStabiT daiwyo 

navTobis mopoveba da eqsporti. baqos navTobis satranzito-saeqsporto msoflio 

mniSvnelobis portad da did savaWro-samrewvelo centrad 

gadaqcevam didi interesi gamoiwvia rogorc saqarTvelos 

mezobel, aseve masze teritoriulad daSorebul saxelmwi-

foebSi. baTumi ucxoel vaWar-mrewvelTa yuradRebis centrSi 

moeqca. mcire droSi baTumSi damkvidrdnen nobelis, rot-

Sildis, manTaSevis, simensis, salamandras, zingeris da sxva 

msxvili Tu wvrili finansuri magnat-wreebi.  ucxoelTa 

damkvidrebam da maTi saqmianobis warmatebiT warmarTvam gana-

piroba Sesabamisi biznes-saqmiani, politikuri da diploma-

tiuri urTierTobebis damyareba. qalaqSi mokle droSi gaix-

sna sazRvargareTis 20-ze meti qveynis sakonsulo, maT So-

ris: amerikis SeerTebuli Statebis, TurqeTis, niderlande-

bis, iranis, saberZneTis, italiis, belgiis, inglisis, safran-

geTis, daniis,  Sveciis, norvegiis, avstria-ungreTis, germani-

is, espaneTis, iaponiis..., romlebic diplomatiur kavSirs am-
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yarebdnen xelisuflebasTan, icavdnen TavianTi moqalaqeebis mewarmeobiT interesebs [1]. 

baTumis navsadguri gamoirCeoda da gamoirCeva Tavisi geostrategiuli da 

bunebrivi upiratesobiT [2]. amis Sesaxeb jer kidev baTumis osmaleTis uRel qveS 

yofnis dros, 1811 wels, SeniSna imereTis mmarTvelma gen. simonoviCma: “baTums aqvs 

kargi navsadguri” [3].  

me-19 saukunis meore naxevarSi mimdinare globaluri ekonomikuri qselebis for-

mirebisas, baqos navTobis industriis aRmavlobisas baTumis samrewvelo ganviTarebi-

saTvis 1879-1886 wlebSi xelsayrel pirobas qmnida porto-franko (navsadguri, romel-

ic sargeblobs nawarmis ubaJod Semozidvisa da gazidvis uflebiT). amas adasturebs is 

faqti, rom navTobis saeqsporto WurWlis sawarmoebi mxolod navsadguris porto-fra-

nkos teritoriul farglebSi (Sua qalaqSi) gaSenda[4]. baTumi baqos navTobis mrewve-

lobasTan erTad ruseTisa da msoflio kapitalisturi meurneobis sistemaSi moeqca [5]. 

1870-ian wlebSi afSeronis naxevarkunZulze navTobis msxvili sabadoebis aRmoCe-

nebma  didi daintereseba pova saqmian wreebSi, maT CarTvam am sferos saqmianobaSi gana-

piroba navTobis industriis mZlavri ganviTareba. Seiqmna mZlavri vertikalur-inte-

grirebuli struqturebi:  

1874 wlis 18(30) ianvars ruseTis imperatorma aleqsandre II “umaRlesad daa-

mtkica” “baqos navTobis sazogadoebis” (БНО) wesdeba - pirveli saaqcio sazogadoeba 

ruseTis navTobis mrewvelobaSi, sawesdebo kapitali – 7500 aTasi rubli [6]; 1879 

wlis 18 (30) maiss imperator aleqsandre II mier “umaRlesad damtkicebuli” iqna “Zme-

bi nobelebis amxanagobis” wesdeba, ZiriTadi kapitali - 3 mln rubli [7]; 1883 wlis 1 

(13) ivliss damtkicebul iqna “baTumis navTobsamrewvelo da savaWro sazogadoeba” 

(БНИТО) [8], romlis sakontrolo paketi 1886 wels gadavida parizeli bankir rot-

Sildebis saxlis xelSi saxelcvlili dasaxelebiT “kaspiis-Savi zRvis navTobsamrewve-

lo da savaWro sazogadoeba”[9]; 1883 wlis 2(14) oqtombers “umaRlesad damtkicebu-

li” iqna “rusuli amxanagoba-“neft”-i navTobis produqtebis mopovebis, gadatvirTvisa 
da SenaxvisaTvis, ZiriTadi kapitali 2 mln rubli[10]; 1884 wlis 28 seqtembers (9 oq-

tomberi) Seiqmna “rusuli mineraluri zeTebisa da sxva qimiuri produqtebis warmo-

ebis amxanagoba “s. Sibaevi daKko”[11]; 1886 wlis 8(20) seqtembers dafuZnda “navTobsamre-

wvelo da savaWro sazogadoeba “kaspiis amxanagoba”, ZiriTadi kapitali – 2,5 mln ru-

bli [12]; 1899 wels Seiqmna “navTobsamrewvelo da savaWro sazogadoeba “a. manTaSevi 

da ko”[13] da “navTobsamrewvelo da savaWro sazogadoeba i. ter-akofovi”[14]. 

1889 wlisaTvis afSeronis naxevarkunZulze navTobmrewvelobis mopoveba-momsaxurebis 

sferoSi daregistrirebuli iyo 28 firma da 41 individualuri mewarme. 5 vertikalurad 

integrirebuli kompaniis mier amoRebul iqna 85038 aTasi fuTi navTobi, mopovebis 44,2%[9]. 

baqos navTobis industrializacias daemTxva 1878 wels baTumis ruseTTan Seer-

Teba, ramac ganapiroba baqos navTobis mrewvelobaSi CarTuli kompaniebis umetesobas 

mopovebuli navTobisa da damuSavebuli produqciis ZiriTadi nawilis eqsporti ro-

gorc rusul, aseve msoflio bazrebze baTumis gavliT ganexorcielebina. 

1882 wlis 4 aprils gamoica mefis brZanebuleba rkinigzis baTumis navTis ubni-

saTvis miwisa da sxva qonebis gamosayofad, imave welsve inJiner palaSkovskim baTumSi 

pirvelad aago navTobproduqtebis taris – yuTebisa da kasrebis qarxana.    
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mefis xelisuflebis gadawyvetilebiTa da, ZiriTadad, navTobmrewvel rotSildis 

kapitaliT 1883 wlis maisSi dasrulda baqo-baTumis rkinigzis mSenebloba. rkinigzis 

gaxsnis dros palaSkovskim peterburgSi gagzavna Txovna baTumis navTobsamrewvelo da 

savaWro sazogadoebis wesdebis damtkicebis Taobaze, romelic gegmavda navTobisa da 

navTobproduqtebis saerTaSoriso bazrebze gatanas. rogorc zemoT ukve aRiniSna, 

palaSkovskis es Txovna gaiTvaliswines peterburgSi da sazogadoebis wesdeba  “umaR-

lesad damtkicebul” iqna 1883 wlis 1 ivliss, romelic oficialurad iTvleba baTumSi 

navTobis mrewvelobis daarsebis TariRad. 

1883 wlis 11 ivliss xelisuflebasTan xelSekrulebiT palaSkovskim baTumis 

yuresTan (buxta) axlos ijariT aiRo miwis nakveTi, sadac imave wels navTobproduqte-

bis Sesanaxad aago pirveli rkinis rezervuari (konstruqtori, cnobili inJineri v. Su-

xovi), romlis tevadoba iyo 25-30 fuTi (daaxloebiT 525 kg). sami wlis Semdeg pa-

laSkovskim Tavisi warmoeba mihyida a.rotSildis parizul firmas. am periodSi pala-

Skovskis mier agebuli sawarmos gverdiT aRmocenda mTeli “navTobis qalaqi”[15].  

am faqtebTan dakavSirebiT metad sayuradReboa da saintereso aWaris x. axvle-

dianis saxelobis muzeumSi daculi dokumentebi: “masalebi rotSildis qarxnis is-

toriisaTvis (muSaTa mogonebebi)”, sadac vkiTxulobT: “rotSildis qarxana aSenebulia 

bunges da palaSkovskis mier 1882 wels. bunge yofila erovnebiT germaneli, ruseTis 

qveSevrdomi, cnobili finansisti, ruseTis finansTa ministri 1880 – 1886 ww. (niko-

loz bunge 1823-1895 ww. rusi ekonomisti, saxelmwifo moRvawe. 1881 – 1886 wlebSi 

iyo ruseTis imperiis finansTa ministri. misi iniciativiT ganviTarda ruseTis sarkini-

gzo qselebis mSenebloba [16])... palaSkovski poloneli inJineria. faqtiurad qarxana 

aSenebulia cnobili foTi-Tbilisis rkinis gzis mSenebel inJiner vasilievis mier, 

romelsac swavla-ganaTleba miRebuli hqonda amerikaSi. muSebi da zeinklebi Camouyvani-

aT amerikidan manqanebis dasadgmelad da muSaobis gasamarTavad. manqanebic amerikidan 

CamoutaniaT... qarxanas erTxans marTavda vasilevi, Semdeg inJineri zr-o-dl-ovski 

stanislav ivanes Ze, erovnebiT poloneli. am formiT qarxanas uarsebia 1886 w-mde. am 

wlidan gadasula cnobili pariJeli bankir rotSildis xelSi, romlis yidvaSi 

mxurvale monawileoba miuRia im dros cnobil mweralsa da sazogado moRvawes niko 

nikolaZes, radgan ucxoels ruseTis kanonmdeblobis ZaliT ar hqonda ufleba samre-

wvelo qarxnebis daarsebis an SeZenis. dauarsebiaT saaqcionero sazogadoeba – kaspiis, 

Savi zRvis navTis samrewvelo da savaWro sazogadoeba...”[17]. 

baqos navTobis tranzitma baTumis gavliT da foTi-Tbilisis magistralTan 

baTumis dakavSirebam mniSvnelovnad aamaRla baTumis navsadguris tvirTbrunva. porto-

frankos periodSi sul gatanil iqna (navTobi, sacxebi da mineraluri zeTebi, navTobis 

narCeni produqtebi): 1881 wels 926 405 fuTi navTobproduqti, 1882 wels – 985 130 

fuTi[1], 1883 wels – 3 348 900 fuTi, 1884 wels - 6 200 800, 1885 wels - 

10 408 900, 1886 wels ki - 14 397 100 fuTi [18].  

finansTa saministros angariSis mixedviT sazRvargareT navTis gatanam Seadgina 

1884 w. 4 mln fuTamde, xolo 1885 w. - 7 1/4 mln fuTi[19]. maT Soris: 
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 1884 w. 1885 w. 

evropis sazRvris gavliT 

fineTSi 

aziis sazRvriT  

sul 

maT Soris: TurqeTSi 

rumineTSi 

safrangeTSi 

avstriaSi 

sparseTSi 

serbeTSi 

did britaneTSi 

747 aTasi fuTi 

53  ,, 

3149  ,, 

3949  ,, 

744  ,, 

678  ,, 

667  ,, 

434  ,, 

138  ,, 

- 

- 

1463 aTasi fuTi 

243  ,, 

5543  ,, 

7249  ,, 

2377  ,, 

- 

211  ,, 

656  ,, 

162  ,, 

1039  ,, 

350  ,, 

 

1881 – 1885 wlebSi ruseTis wili msoflio samrewvelo warmoebaSi Seadgenda 

3,4%[20]. saarqivo cnobebi gansxvavebul suraTs iZleva 1884 wlisaTvis, romelic miu-

TiTebs, rom am droisaTvis baTumis portidan sazRvargareT gagzavnil iqna 3 745 653 

fuTi navTi da navTobproduqti, navTi - 2 753 157 fuTi, sacxebi zeTi - 634 616 fuTi, 

navTobis narCenebi - 352 450 fuTi da 5 430 nedli navTobi[21]. 

1890 wels ruseTidan eqsporti Seadgenda 41 mln fuTs, maT Soris rusuli 

navTi evropis bazarze realizebul iqna 28,7 mln fuTis raodenobiT[22]. 

 

1886 wlis 1 ianvari – 1 oqtomberi (fuTobiT) 

    baTumis gavliT navTobproduqtebis gatana    baTumidan navTobproduqtebis gatana 

         samxreT-ruseTis portebSi                 sazRvargareT [19] 

 

Tve 

 

navTi 

 

sacxebi 

zeTi 

navTobis 

narCenebi 

jami 

 

 qveynebi navTi sacxebi 

zeTi 

navT. nar-

Cenebi 

sul 

ianvari 

Tebervali 

marti 

aprili 

maisi 

ivnisi 

ivlisi 

agvisto 

seqtemberi 

459226 

252228 

185856 

18120 

126546 

53172 

337887 

411565 

186207 

- 

2520 

23328 

25738 

3433 

12366 

14806 

19280 

13006 

- 

- 

3750 

1280 

10280 

3000 

600 

- 

220 

459226 

254748 

212934 

40138 

140259 

68538 

353298 

430845 

199433 

avstria 

inglisi 

alJiri 

belgia 

germania 

holandia 

saberZneTi 

dania 

egvipte 

espaneTi 

italia 

rumineTi 

TurqeTi 

safrang. 

896676 

257100 

53800 

305550 

173000 

- 

83700 

40150 

153000 

61600 

639099 

901584 

1946965 

291680 

26000 

441933 

- 

71050 

121500 

24000 

350 

- 

- 

- 

104480 

71330 

23671 

237009 

413400 

8000 

- 

86010 

25540 

- 

- 

- 

- 

- 

157160 

4500 

200 

82298 

1336076 

707033 

53800 

462610 

320040 

24000 

84050 

40150 

153000 

61600 

900739 

977414 

1970836 

610987 

     jami 1612507 114477 19130 1746114 

                                             sul:      4803904   1121323   777108   7702335 
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    specialuri  daniSnuleba  yvela am  taris qarxnisa da navTobis sawyobisa iyo na-

vTobis produqtebis eqsporti. firmebi baTumSi orTqlis ZravebiT amzadebdnen sxvada-

sxva gvaris taras navTobis nawarmisaTvis: 1. Tunuqis bidonebs, 2. xis yuTebs bidonebis 

Casawyobad. 

navTobproduqtebi ucxoeTis bazarze sami meTodiT igzavneboda: 1. Casasxmeli 

gemebiT, 2. Tunuqis bidonebiT – TiToeuli 36 fuTi tevadobiT (netto) da 3. xis kas-

rebiT. 

produqcia Casasxmeli gemebiT igzavneboda, umTavresad, evropul qveynebSi: 

inglisSi, safrangeTSi, germaniaSi, italiasa da avstria-ungreTSi; bidonebiT –osmale-

TSi, indoeTSi, CineTSi, Soreul aRmosavleTSi; xis kasrebiT gazidva dRiTidRe karga-

vda Tavis mniSvnelobas da TandaTanobiT uTmobda adgils bidonebiT da CasxmiT 

eqsports[24]. 

gazidvis umTavres nawils Seadgenda gawmendili navTi – daaxloebiT 75%, meore 

adgili eWira sacxeb zeTebs. danarCeni produqtebidan mniSvnelovan rols baTumis 

eqsportSi asrulebda navTobis narCenebi, romelsac Txevad saTbobad iyenebdnen. 

baTumidan navTobisa da navTobproduqtebis eqsports 1902 wlisaTvis operirebda 

gemTflobelTa 24 sazogadoeba, romlebic momsaxurebas uwevdnen baTumis firmebs. 

arsebiTad yvelaze ufro moqmed eqsportiorebad iTvleboda ucxouri msxvili 

firmebi: nobelis, rotSildis da sxva, romelTac hqondaT saukeTesod organizebuli 

savaWro qseli ucxoeTis bazarze, ris SemweobiTac advilad Caigdes xelSi navTis eq-

sporti da Caayenes wvrili firmebi gamouval mdgomareobaSi. 

msoflio bazris moTxovnilebis droulad dakmayofilebis mizniT baTumel 

eqsportiorebs mudmivad hqondaT navTobis nawarmTa gansakuTrebuli maragi, romelsac 

inaxavdnen rkinis rezervuarebSi. 

1900 wlis 1 ianvrisaTvis  baTumSi iyo 130-ze meti rkinis rezervuari, 20 

milioni fuTi navTis saerTo tevadobiT, rac Seadgenda wliuri eqsportis 25%-s [25]. 

1902 wlisaTvis oficialuri statistika firmebis mier baTumidan navTobproduq-

tebis gatanisa da baTumSi arsebuli rezervuarebis ricxvisa da tevadobis (wylis 

tevadoba fuTebSi) Sesaxeb Semdegnairia[25]:  

mocemuli firmebis garda, sakvlev periodSi, baTumSi fiqsirdeba navTobis 

warmoebasa da eqsportTan dakavSirebuli Semdegi sawarmoebi: neimani (naSauri),  Zmebi 

goldiustebi, Seberi da grote, angelidi,  fon - Smidti – fon-altenStadti, krisini, 

mnacakanovi, deneisi (Sleeri)- ko, abramoviCi, bikogski, totina, sefonidi, polidi,  

tairovi, mutafovi, melkonianci[23, 27]. 

am periodis baTumis navTobis mrewvelobis ganviTarebis faqts adasturebs 

mwerali daviT kldiaSvili, romelic 1882 wlidan baTumSi moRvaweobda. igi asabuTebs, 

rom baTumSi “navTis qalaqi”-s dasaarseblad dainiSna komisia, romelmac Seqmna mcire 

komisia zabuginis TavmjdomareobiT da gamogzavna baTumSi adgilobrivi saqmis 

gamosarkvevad da saWiro informaciis Sesakrebad.  

d. kldiaSvili mimoixilavs am droisaTvis baTumSi arsebul navTobsamrewvelo 

obieqtebs: “cnobebi qarxnebis mdgomareobisa, Seexeba 1899 weliwads. 
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baTumis navTis qarxnebi moTavsebuli iyo aRmosavleT mxareze da TiTqmis 

uerTdeboda qalaqs. im adgilebis sivrce, romelzec agebuli iyo qarxnebi, 105 

desetinaze meti iyo...  

 

 

# 

 

 

firmebi 

 

gatanili navTobproduqtebi 

(aTasi fuTi) 

rezervuarebi 

 

sazRvar- 

gareT 

ruseTSi 

 

sul raode-

noba 

tevadoba 

(fuTi) 

1. 

2. 

 

 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

23. 

24. 

 

Zmebi nobelebis amxanagoba 

kaspiis-Savi zRvis navTobsamrew-

velo da savaWro sazogadoeba 

(bnito-rotSildi) 

manTaSevi da ko
 

navTisa da zeTis warmoebis amxanag. 

Tumaevi da ko
 

kaspiis amxanagoba 

Sibaevi 

sideridisi 

rilski 

burgardti 

ruseT-kavkasiis navTobsamrewvelo 

sazogadoeba 

xaCatrianci 

vagstafi da blei 

Sxianci 

malari 

Sutci da cimermani 

nanoiani 

gilerti 

Zmebi wovianovebi 

matieviCi 

vaCianci 

rixneri da ko
 

amierkavkasiis rkinigza 

mcire gamgzavni  

22.267,4 

 

 

19.750,3 

10.241,2 

6.898,4 

3.423,5 

3.115,8 

3.006,3 

3.082,9 

1.750,8 

1.690,9 

 

1.001,3 

942,4 

699,3 

67,7 

151,7 

180,7 

49,7 

18,3 

- 

- 

- 

- 

- 

- 

3.126,8 

 

 

- 

2.125,5 

124,6 

- 

- 

79,6 

- 

- 

- 

 

5,9 

25,5 

5,2 

189,9 

68,3 

- 

54,5 

- 

- 

- 

- 

- 

- 

41,2 

 

25.394,2 

 

 

19.750,3 

12.366,7 

7.023 

3.423,5 

3.115,9 

3.085,9 

3.082,9 

1.750,8 

1.690,9 

 

1.007,2 

967,9 

704,5 

257,6 

220. 

180,7 

104,2 

18,3 

- 

- 

- 

- 

- 

41,2 

22 

 

 

25 

11 

12 

3 

4 

6 

3 

4 

3 

 

3 

2 

4 

1 

2 

3 

1 

- 

2 

2 

2 

2 

11 

- 

2.962.526 

 

 

4.258.293 

2.449.940 

2.866.934 

540.301 

1.087.169 

1.075.135 

134.285 

1.163.773 

577.106 

 

396.000 

419.955 

598.325 

4.694 

11.000 

180.000 

2.500 

- 

254.294 

553.953 

23.021 

252.114 

1.824.821 

- 

                                                            sul    128      21.636.139 

 

am sivrceze mcire komisias dauxvda navTis 11 qarxana da navTis gasagzavni 

Tunuqis yuTebisa da kasrebis 9 saxelosno. qarxnebi da saxelosnoebi ekuTvnodnen: 

xazinas – 1, ucxoelebs – 8, somxebs – 6; danarCeni sxvadasxva pirebs...  
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gasazidad momzadebuli navTi droebiT, gagzavnamde inaxeboda rezervuarebSi, 

uzarmazar qvabebSi, romelSic Tavsdeboda 25000 – 30000 fuTamde. 1899 wels am 

rezervuarebis ricxvi iyo 172, romelSic SeiZleboda 14 milioni fuTi navTis 

Senaxva”[26].     

sainteresoa baqo-baTumSi moRvawe kompaniebis saerTasoriso bazris dapyrobisa da 

msxvil kompaniaTa konkurenciis istoriis detalebi: 1885 wlidan “nobelebis amxanago-

bis” mier gayiduli navTobis raodenoba sagrZnoblad gaizarda. avstriaze miyidul iqna 

16 000 tona navTobi, inglissa da germaniaze – TiToeulze 8 000 tona. 1888 wels 

inglisur bazarze rusuli navTis wili gaizarda 2-dan 30%-mde. nobelis eqspansias 

gamudmebiT mohyva amerikeli navTobmagnatis rokfeleris kontrSeteva, romelic ako-

ntrolebda amerikis eqsportis 90% da dominirebda mTel msoflio bazarze, garda 

ruseTisa. rokfeleris “standart oil”-ma dawia fasebi navTze. amerikelebi yvela 

Rones iyenebdnen imisaTvis, rom diskreditacia gaewiaT rusuli produqciisaTvis. imav-

droulad “standart oil”-is agentebi molaparakebas awarmoebdnen nobelebTan ruseTSi, 

Semdgom alfred nobelTan parizSi. 

1890 w. baqoSi gamoCndnen iseTi saxelganTqmuli pirovnebebi, rogorebic iyvnen 

fred leini, romelic iyo londonis firmis “leini da mak-endriu” Tanamflobeli da 

“briTiS petrolium”-is erT-erTi organizatori da navTobis eqsportiori markus sa-

mueli. isini Tanxmdebian bnitosTan navTobis eqsportze Soreul aRmosavleTsa da indo-

eTze sueciis arxis gavliT, sadac batonobdnen amerikelebi.   

“standart oil”-ze gamarjvebis mosapoveblad saWiro iyo ufro iafi navTobi da 

didi tevadobis tankerebi, romlebic Seesabamebodnen sueciis arxis usafrTxoebas. 

samuels hqonda gemebi, rotSilds ki navTobi da kavSiri inglisis mTavrobasTan. 1875 

w. rotSildebis bankirTa saxli daexmara britaneTis imperias sueciis arxis aqciebis 

meti wilis miRebaSi. 

samuelis satransporto sindikati aformebs kontraqts “bnito”-sTan da 1892 

wels tanker “miureqs’-iT pirvelad moxda gadazidva baTumidan singapurSi. Semdeg mox-

da samuelis kompaniis reorganizacia “Selis savaWro-satransporto kompaniaSi” (Shell 

Transport & Trading Co.), romelic gaerTianda holandiur “roial datC”-Tan (Royal 

Dutch) da omi gamoucxada “nobeli’-s firmas. 15 wlis Semdeg, 1907 wlidan yovelwli-

urad sueciis arxiT gadioda 2 mln tonaze meti navTobi, romlis 90 % “samueli”-s 

gemebiT gadaizida. 

ingliselebisaTvis bazris SesazRudavad “standart oil”-ma SesTavaza “bnito”-s 

nobelebis sawinaaRmdegod kavSiri samuelTan kontraqtis gawyvetiT da aRmosavleTis 

bazrebis dayofiT. 1894 wels amerikelebma Zalzed dawies fasebi navTobze, ramac kata-

strofulad avno baTumSi warmoebis saqmes. amiT mcire momwodeblebi gakotrdnen, “bni-

to”-m dakarga 1,2 milionamde maneTi. mogebuli darCa “nobelebis amxanagoba”, man amiT 

moigo 3 mln maneTi da nikoloz manTaSevi, romelmac SeZlo mravali kompaniis gaerTia-

neba. somexi mewarme manTaSevi krizisis Semdgom uceb mogvevlina multimilionerad 

nobelebisa da rotSildis Semdeg. 
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am qaosidan Tavis aridebis mizniT manTaSevma Seqmna asociacia, romliTac aiTvisa 

axlo aRmosavleTi da indoeTi, xolo “nobel”-ma – evropa, “bnito”-m SeinarCuna Zveli 

bazrebi. 

1895 wlis martSi ludvig nobelis Svilma emanuelma da ruseTis navTobis 

mrewvelobis warmomadgenelma Jiul aronma amerikuli mxaris warmomadgenelTan uiliam 

libisTan xeli moaweres bazrebis dayofis SeTanxmebaze. aqedan amerika Rebulobda 75 

%, xolo ruseTi 25 %. es SeTanxmeba 2 welze met xans ar gagrZelebula[28]. 

XIX-XX saukuneebis mijnaze msoflio bazarze gatanili baqos navTobis 67 % 

nobelis, rotSildisa da manTaSevis wilad modioda. nobeli da rotSildi navTobs 

umTavresad evropaSi asaRebdnen, manTaSevi ki savaWro operaciebs ZiriTadad azia-afri-

kis qveynebSi awarmoebda. es umsxvilesi firmebi gabatondnen baTumis mrewvelobaSic. 

SedarebiT wvrili sawarmoebi ver uZlebda konkurencias da ixureboda. 

nobelebis iniciativiTa da inJiner v. Suxovis proeqtSi monawileobiT 1906 

wels moqmedebaSi Sevida baqo-baTumis navTsadeni (wliuri gamtarunarianoba 60 mln 

fuTi; sigrZe 833 km). afSeronis navTobis saeqsporto navsadguri – baTumi navTobis 

gadamamuSavebeli da misi saeqsporto WurWlis mwarmoebeli ZiriTadi punqti gaxda, 

ramac ganapiroba swored baTumis did savaWro-samrewvelo centrad gadaqceva[5].  

1900-1913 wlebSi baTumidan gazidul iqna sul 448,7 mln fuTi navTobi; aqedan 

gem-cisternebiT – 309 079 627 fuTi (68,9 %), xolo Tunuqis bidonebiT – 

139 620 373 fuTi (31,3 %), navTobis eqsporti baTumidan umaRles wertils 1903 

wels aRwevs, SemdgomSi, gansakuTrebiT 1905 wlidan, Zlier mcirdeba. amasTan, 

eqsportis saerTo raodenobaSi SeiniSneba Tunuqis bidonebiT navTis gatanis metad 

sagrZnobi Semcireba, ramac bolos da bolos navTis WurWlis mwarmoebeli qarxnebis 

didi umetesobis likvidacia gamoiwvia. 

 
navTobis fasebis istoria msoflioSi 1860 – 2000 ww. 

 mimdinare fasebi $ / bareli                 moyvanili fasebi $  2000 / bareli 

msoflio movlenebi: 1- pensilvaniis navTobis bumi, 2- ruseTidan navTobis eqsportis dasawyisi, 3– sumat-

raze navTobis mopovebis dasawyisi, 4- texasis navTobis sabados gaxsna, 5- aSS-Si navTobis deficiti, 6- 

venesuelaSi warmadobis momateba, 7- ist-teqsasis sabados gaxsna, 8- omisSemdgomi rekonstruqcia, 9- mosa-

dikis nacionalizacia iranSi, 10- sueciis krizisi, 11- israel-arabeTis omis periodi, 12- iranis islamuri 

revolucia,  13– erayis mier kuveitis dapyroba  
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1903 wlisaTvis baTumSi darCa mxolod navTis saeqsporto WurWlis 5 qarxana, 

romelTa mowyobiloba da nedleulis maragi 12,5 mln maneTad iyo Sefasebuli. Tunuqis 

bidonebisa da xis yuTebis warmoeba koncentrirebul iqna nobelis, rotSildis da 

manTaSevis firmaTa xelSi. xaCatriancisa da sideridisis qarxnebi mTlianad nobelis 

dakveTiT muSaobda. 

1904 wlisaTvis baTumis mxolod 4 sawarmoSi 4031 muSa iyo dasaqmebuli. aqedan man-

TaSevis qarxanaSi – 1 742 (43 %), rotSildisa – 1 500 (37,3 %), xaCatriancisa – 

466 (11.5 %), sideridisa – 325 kaci (8 %). kapitalisa da muSaxelis aseTi kon-

centracia ganpirobebuli iyo samrewvelo krizisiT, romelic amierkavkasiasac moedo[5]. 

 

3. daskvna 
 

 amrigad, Cven mier mokvleuli da damuSavebuli saarqivo, werilobiTi, presisa da 
literaturis masalebiT irkveva revoluciamdeli baTumis 30-wliani periodis udidesi 
roli kavkasiisa da msoflio navTobis idustrializaciis saqmeSi. samecniero-teqnikuri 
revoluciis mier XIX saukunis meore naxevarSi ganpirobebulma moTxovnam navTobsa da 
navTobproduqtebze, afSeronis naxevarkunZulze didi masStabiT warmoebulma navTobma 
da misma eqsportma msoflio bazarze moiTxova umoklesi satranzito magistralis 
Seqmna, rac baTumis  saqarTvelosTan SeerTebis (1878 w.)  Semdeg ganxorcielda. baqo - 
baTumis  rkinigzis eqspluataciis SeyvanisTanave baTumis portidan SesaZlebeli gaxda 
navTobproduqtebis didi nakadis eqsporti msoflio bazrebze umoklesi marSrutiT da 
1888 wels baTumidan eqsportirebulma navTobis produqciam im wlisaTvis msoflioSi 
moxmarebuli navTobproduqtebis 21,2% Seadgina, umalve daiWira msoflio bazrebis 
udidesi nawili. 1883-1913 wlebSi baTumidan gazidul iqna 1,4 miliard fuTamde nav-

Tobproduqti. 
 baqos navTobis warmoeba-eqsportSi wamyvani adgili daikava vertikalurad integ-
rirebulma struqturebma: “Zmebi nobelebis amxanagoba”, rotSildis firma, manTaSevis 
kompania, romlebmac sxvebTan erTad (Sibaevis, sideridisis da sxva 20-ze meti firma) 
baTumis navTobis industriaSi aqtiuri roli Seasrula. nobelebis iniciativiTa da 
cnobili inJinrebis monawileobiT 1906 wels amoqmedda imdroisaTvis msoflioSi 
udidesi magistrali baqo-baTumis navTsadeni (sigrZe 833 km wliuri gamtarianoba 60 
mln fuTi), ramac kidev ufro gazarda eqsporti da baTumis roli. 
 azerbaijanis navTobis saeqsporto porti – baTumi navTobis gadamamuSavebeli  da 
misi saeqsporto WurWlis mwarmoebeli umTavresi punqti gaxda, ramac ganapiroba 
swored baTumis did savaWro-industriul centrad gadaqceva. 
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UDC 622.27                                                                                   Z. Megrelishvili, Z. Gogitidze, R. Kakhidze  

 

DEVELOPMENT OF BATUMI OIL IDUSTRY (1883-1913) 
 

1. Introduction 

 

On the way to Euro-Atlantic integration for the establishment of new relations with  

European  and other countries, it is desirable and useful to study the existing history of oil industry 

development, different branches and interrelation, its deep investigation. The historical experience 

should become the basis of new mutual relation. It gives the opportunity to save the thread which 

useed to connect Georgia with outer world  in the last quarter of 19th century. In this respect 

Adjarian region deserves particular attention, in particular, to Batumi, as the very Batumi was and is 

the gate to Europe.  

 

2. The Body 

 

Humanity progress , scientific and technical revolution defined great demand for oil. In the 

second half of the 19th century in Azerbaijan production and export of oil began  on a large scale. 

Export and transit of Baku oil turned Batumi into the port of international significance and essential 

trade industrial center that provoked  great interest both in neighbor countries and in territorially 

remote states. Batumi turned out to be the center of attention for foreign merchants –producers. For 

the short period of time small and large  tycoon societies such as Nobel, Rothschild, Mantashev, 

Siemens, Salamndra, Singer and others settled down in Batumi. The settlement of foreigners and 

their success in business stipulated the establishment of corresponding business, political and 

diplomatic relations. For the short period of time the consulates of more than 20 foreign countries 

including the USA, Turkey, Netherlands, Iran, Greece, Belgium, England, France Denmark, 

Sweden, Norway, Austro-Hungery, Germany, Spain , Japan were opened. They established 

diplomatic relations with the government and defended industrial interests of their citizens. [1].   

Batumi port was distinguished  and is distinguished by its geostrategic and natural advantage 

[2].  “Batumi has a very good harbour” noted the ruler of Imereti, general Simonovich in 1811 

when Batumi was under the yoke of osman empire [3]. In the second half of the 19th century 

during the formation of global economic nets and the increase of oil industry in Baku, favorable 

conditions were created by porto-franco ( harbor which uses the right of duty-free importation 

and exportation of goods) for industrial development in Batumi. It is confirmed by the fact that 

enterprises for producing export vessels for oil were located within the limits of porto-franco 

territory ( in the center of the town) [4]. 

Batumi together with Baku oil industry appeared in the capitalist economic system of 

Russia and the world [5]. 

In 1870 the discovery of massive oil pools on Apsheron  peninsula provoked great interest in 

business circles. Their involvement in this sphere caused the great development of oil industry. 

There were created the powerful vertically - integrated systems.  In 1874 18(30)th of January 

Russian emperor Alexander II “ approved royally” the charter of  “Baku Oil Society”. (BOS) – the 
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first incorporated society of Russian oil industry with authorized capital of 7500 thousand rubles 

[6]; in 1879, 18(30)th May Alexsander II “approved royally” the charter “ Association of Brothers 

Nobel” with the authorized capital of 3million rubbles [7]; in 1833, 1(13)th July “Batumi oil 

industry and trading company “ (BOATC) was Approved [8], the controlling block of which in 

1886 passed into the hands of Paris bank of the Rothschild house with the changed name  “Caspian 

–Black Sea Oil industry and Trading Company” [9];  in 1883, 2nd(14) “October Russian 

Association- Oil” “was” “approved royally” for introduction , transfer and keeping petroleum 

products, with the authorized capital 2million rubles [10]; in 1884, September 28th,  (October,9) 

Russian partnership for producing mineral oils and other chemical products “S.M.Shibayev and 

КО” was established [11]; in 1886, September 8(20),  the society of oil industry and trading 

“Caspian Partnership” with authorized capital 2.5 million rubles was established [12]; in 1899 

the society of oil industry and trading “A.I.Mantashev and Ко  “ and “ Oil industry and trading 

company I.N. Ter-Akopyan” was established [14]. By 1889, 28 firms and 41 individual producers, 

were registered in the sphere of introduction and service in oil industry on Apsheron peninsula. Five 

vertically integrated companies produced  85038 thousand poods of oil, 44,2 % of production [9]. 

 Idustrialization of Baku oil industry coincided with the reunion of Batumi with Russia in 

1878. This gave the opportunity to most companies included to Baku oil industry to export the basic 

part of oil  and petrolium products to Russian and world markets via Batumi.  In 1882  the decree of 

the tsar was issued on allocating the site and other property for Batumi railway  oil district. In the 

same year an engineer Palashkovski built a  container plant  for petrolium products –boxes and 

tanks. By the tsar govenment decision and at the expence of Rothschild’s capital construction of 

Baku-Batumi railway was completed in May, 1883. During the opening of the railway Palashkovski  

sent a request to Peterburg for approval the Charter of Batumi oil industry and trading company, 

which planned  export of oil and petrolium products to inernational markets. As it was above 

mentioned Palashkovski’s request was taken into consideration and on  July 1st,1883 the Charter 

was “royally approved”. This date is officially considered the date of  oil industry foundation in 

Batumi.  On the eleventh of July  with the consent of government, Palashkovski took on lease the 

plot of land at the bay in Batumi and in the same year he built the first metallic reservoir with the 

capacity of 25-30 poods (the designer-a well known engineer  V.Shukhov) for keeping petroleum 

products. In three years Palashkovski sold his enterprise to A. Rothschild’s Paris firm. In this period 

near Palashkovski enterprise there appeared whole “Oil small town”[15]. 
 In connection with these facts the documents kept in the museum of Kh, Akhvlediani  

deserve attention and are of great interest: “Materials for the history of Rothschild’s plant (workers’ 

memoirs), it reads: “Rothschild’s plant was built by Bunge and Palashkovski in 1882. Nikolai 

Bunge was German by nation but subject of Russia and a well known financist, Minister of Finance 

of Russia, 1880-1886. Nikolai Bunge – russian economist, 1823-1895 - minister of Finance of the 

Empire of Russia, 1881-1886. It was  his initiative that the construction of railway network 

developed [16]. Pashkovski  is a Polish engineer. In fact the plant was built by Vasilyev- an 

engineer and builder of railway Poti-Tbilisi. He got the education in America. Workers and turners 

were brought from America for installation and adjustment of machines. Machines were also 

brought from America. For some period of time the plant was managed  by Vasilyev and then by 

Polish engineer Stanislav Ivan Zrodlovski. Since 1886 the plant was passed into the hands of well-
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known banker Rothschild. A well-known writer and a public figure Niko Nkoladze took an active 

part in perchazing the plant. As according to Russian laws  a foreigner couldn’t found or perchase  

industrial enterprises the joint stock company “Caspian, Black Sea oil industry and trading society “ 

[17] was founded.   

Transit  of Baku oil via Batumi and connection of Batumi to the main road Poti-Tbilisi-

Batumi considerably increased the freight turnover of Batumi port. Within the period of porto-

franco everything was exported (oil, lubricants and petroleum oils, oil waste products): in1881 -  

926 405 poods of petroleum products, in  1882- 985 130 poods [1], in 1883 – 3 348 900 poods, 

in1884  – 6 200 800, in 1885  – 10 408 900  and in 1886 – 14 397 100 poods[18]. According to 

calculations the reports of Ministry of Finance the export of oil was up to 4 million poods in1884, 

and in 1885 - 7,25 million poods [19]. Including: 

 

     1884 w. 1885 w. 

Via European 

boarders 

Finland 

Via Aisian boarders 

In all 

including: Turkey 

Romania 

France 

Austria 

Persia 

Serbia 

Great Britain 

747 thousand poods 

53  - ,,- 

3149  - ,,- 

3949  - ,,- 

744  - ,,- 

678  - ,,-, 

667  - ,,- 

434  - ,,- 

138  - ,,- 

- 

- 

1463 thousand poods 

243  - ,,- 

5543  - ,,- 

7249  - ,,- 

2377  - ,,- 

- 

211  - ,,- 

656  - ,,-, 

162  - ,,- 

1039  - ,,- 

350  - ,,-, 

 

 In 1881-1885 years the share of Russia in the world industrial oil production was  3,4 % 

[20]. For 1884 archives data give another information, that show that at that time from Batumi 

3 745 653 poods of oil and petroleum products were exported: kerosene - 2 753 157 poods, 

lubricating oil - 634 616 poods, oil waste 352 450 poods and crude oil 5 430 poods [21]. In 1890 

Russian export made up 41 million poods, including European market where 28.7 million poods of 

Russian oil was sold [22].     

The purpose of all these container plants and oil stocks was export of petroleum products. 

Companies using steam engines  produced different types of containers: tin-plate cans  and wooden 

boxes for putting cans. Petroleum products were delivered to foreign markets by two ways: 1.by 

tankers, 2.by tin-plate cans with the capacity of 36 poods (net ) 3. by wooden boxes. By tankers the 

production was delivered particularly to European countries: England, France, Germany Italy and 

Austro-Hungary. Almost completely the production by cans was exported to Persia, India, China 

and Far East. The export by wooden boxes was gradually reducing, letting the place to export by 

cans and in bulk [24]. 
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Table. 1 

1886,  1 January – 1 October (in poods) 

                                                                            

export of petrolium products to south  

Russia ports via Batumi 

 export of petrolium products abroad via Batumi 

month oil 

 

Lubrica

ting oil 

Oil 

waste  

sum 

 

country kerosene Lubrica

ting oil 

Oil 

waste 

total 

January 

February 

March 

April 

May 

June 

July 

August 

September 

459226 

252228 

185856 

18120 

126546 

53172 

337887 

411565 

186207 

- 

2520 

23328 

25738 

3433 

12366 

14806 

19280 

13006 

- 

- 

3750 

1280 

10280 

3000 

600 

- 

220 

459226 

254748 

212934 

40138 

140259 

68538 

353298 

430845 

199433 

Austria 

England 

Algeria 

Belgium 

Germany 

Holland 

Greece 

Denmark 

Egypt 

Spain 

Italy 

Romania 

Turkey 

France 

896676 

257100 

53800 

305550 

173000 

- 

83700 

40150 

153000 

61600 

639099 

901584 

1946965 

291680 

26000 

441933 

- 

71050 

121500 

24000 

350 

- 

- 

- 

104480 

71330 

23671 

237009 

413400 

8000 

- 

86010 

25540 

- 

- 

- 

- 

- 

157160 

4500 

200 

82298 

1336076 

707033 

53800 

462610 

320040 

24000 

84050 

40150 

153000 

61600 

900739 

977414 

1970836 

610987 

sum       1612507 114477 19130 1746114 

Total:           4803904     1121323    777108  7702335 

 

The main part of export was refined kerosene, approximately 75 %, the second place was 

taken by lubricating oil. In comparison with other products the most significant in Batumi 

export were oil waste, which was used as liquid fuel. The export of oil and petroleum products 

from Batumi was operated  by 24 societies of ship-owners that were servicing Batumi firms. The 

most active exporters were big foreign firms of Nobel, Rothschild and others, who had well 

arranged trading net in foreign markets. Thanks to this they easily conquered oil export and  drove 

small firms into the corner (desperate situation). In order to serve the need of the market on time, 

Batumi exporters always had prospected petroleum products reserves, which were kept in iron 

reservoirs. By the 1st of January 1900  in Batumi there were more than 130 iron reservoirs with total 

capacity of 20 million poods of kerosene, that made up 25 %  of annual export [25]. By 1902 the 

official statistics on exporting petroleum products from Batumi by the companies and existing 

reservoirs and their capacity (capacity in poods by water) in Batumi was as follows [25]:  

Except listed firms in the research period in Batumi the following enterprises are fixed 

connected with production and export of oil: Nieman (Nashauri), Brothers Goldiust,, Sheberi and 

Grote, Angelid, fon-Shmidt  – fon-Altenshtadt, Krisin, Mnatsakanov, Deneis (Shleer) - Ко, 

Abramovich, Toton, Sephonidi, Polidi, Tairov, Metafov,  Melkonyants [23,27]. 
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    Table. 2 

Export data. 

 

 

# 

 

 

Firm 

 

Exported petroleum products 

(thousands poods) 

Reservoirs 

 

Abroad To Russia 

 

Total Quantity Volume 

(poods) 

1. 

2. 

 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

23. 

24. 

Partnership of Brothers Nobel 

Caspian- Black seas oil industry and 

trading society (Rothschild) 

Mantashev and ko
 

Partnership in producing kerosene and oil. 

Tumayev ko
 

Caspian partnership 

Shibayev 

Sideridis 

Rilsk 

Burgardt 

Russian-Caucasus oil industry society. 

Khachaturiants 

Vagstaf and Blei 

Shkhiants 

Mapartalari 

Shuts and Tsimerman 

Nanoyan 

Gipertgilerti 

Brothers Tsovyanovi 

Matiyevich 

Gachiants 

Rikhner and ko
 

Transcaucasian railway 

small supplier  

22.267,4 

 

19.750,3 

10.241,2 

6.898,4 

3.423,5 

3.115,8 

3.006,3 

3.082,9 

1.750,8 

1.690,9 

1.001,3 

942,4 

699,3 

67,7 

151,7 

180,7 

49,7 

18,3 

- 

- 

- 

- 

- 

- 

3.126,8 

 

- 

2.125,5 

124,6 

- 

- 

79,6 

- 

- 

- 

5,9 

25,5 

5,2 

189,9 

68,3 

- 

54,5 

- 

- 

- 

- 

- 

- 

41,2 

25.394,2 

 

19.750,3 

12.366,7 

7.023 

3.423,5 

3.115,9 

3.085,9 

3.082,9 

1.750,8 

1.690,9 

1.007,2 

967,9 

704,5 

257,6 

220. 

180,7 

104,2 

18,3 

- 

- 

- 

- 

- 

41,2 

22 

 

25 

11 

12 

3 

4 

6 

3 

4 

3 

3 

2 

4 

1 

2 

3 

1 

- 

2 

2 

2 

2 

11 

- 

2.962.526 

 

4.258.293 

2.449.940 

2.866.934 

540.301 

1.087.169 

1.075.135 

134.285 

1.163.773 

577.106 

396.000 

419.955 

598.325 

4.694 

11.000 

180.000 

2.500 

- 

254.294 

553.953 

23.021 

252.114 

1.824.821 

- 

                                                                                                                                    Total:     128     21.636.139 

 

David Kldiashvili, the writer, who worked in Batumi since 1882 confirms the fact of the 

development of oil industry at that period of time. He documented that for the foundation of “Oil 

small town” the committee was organized and this head committee founded a small committee 

under the chairmanship of Zabugin and sent it to Batumi for examining the matters on the place and 

for collecting necessary information.  D. Kldiashvili made a survey of existing objects of oil at that 

time in Batumi industry. The survey “Information on the plant’s condition” belongs to 1899.  

 Batumi oil refineries were situated on the east side and were nearly connected with the 

town. The place where the plants were located  was more than 105 dessiatinas  …. On this space 11 
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kerosene plants and 9 shops were fixed on producing boxes for plate cans for oil and barrels. Plants 

and shops belonged to: treasury – 1, foreigners -8, Armenians – 6, the rest to different people.…The 

kerosene prepared for delivery was temporary kept in huge tanks in which up to 25000-30000 

poods of kerosene was housed. In 1899 the number of reservoirs was 172 in which 14 million poods 

of kerosene could be kept [26].  

The details of the competition history are of great interest, particularly the competitions with 

huge companies and the penetration into the world markets of companies working in Baku- Batumi 

Since 1885 the quantity of oil sold by “Nobel Partnership” essentially increased, 16000 tone of oil 

was sold to Austria, 8000 tone was sold to England and Germany, to each. In the English market the 

share of Russian oil increased from 2 to 30%. Nobel’s activity was constantly accompanied by 

counter-attack of oil tycoon Rockefeller, who was controlling 90% of American export and was 

dominating in the world market except Russian one. Rockefeller’s “Standard Oil” dropped prices on 

oil. Americans made every effort to discredit Russian production. At the same time agents of 

Rockefeller’s “Standard Oil” conducted negotiations  with Nobel in Russia  and then with Alfred 

Nobel in Paris. In 1890 in Baku there appeared such kind of well-known people as Fred Lein  who 

was  joint owner of London firm  “Lein and Mack-Andrew” and one of the organizers of “British 

Petroleum” and oil exporter Marcus Samuel. They conclude the agreement  with (BOIATS) on oil 

export to the far east and India via the Suez Canal where Americans’ influence was overwhelming. 

In order to win the “Standard Oil” it was necessary to have cheap oil and tankers with large 

capacity  which had to meet safety of Suez Canal . Samuel had such kind of ships and Rothschild 

had oil and relations with the government of England. In 1875  The Bank House of Rothschild 

helped Britain Empire to get the most of Suez Canal stocks.  Transport syndicate of Samuel 

conclude the contract with “BOIATS” and in 1892 for the first time the oil was exported from 

Batumi to Singapore by tanker “Miureks”. Then Samuel’s company was reconstructed  to trading – 

transport company (Shell Transport & Trading Co.), which joint  to Holland company ”Royal 

Dutch” and announced war to Nobel’s firm. 15 years later since 1907 every year more than 2 

million tone of oil had been delivered via Suez Canal, 90% of which was transported by “Samuel’s” 

ships. 

In order to limit the market for the English, “Standard Oil” proposed “BOIATS” to conclude 

alliance with Samuel against Nobel. The alliance supposed to cancel the contract with the English 

and to divide the east market. In 1894 the Americans dropped the price on oil  and that 

catastrophically  affected    industrial business in Batumi. Small suppliers were ruined. “BOIATS” 

lost up to 12million rubles. “Nobel Partnership” derived benefit winning up to 3million rubles and 

Nikolai Mantashev managed to unite most of the companies. After this crisis armenian industrialist 

Mantashev suddenly became a multimillionaire after Nobel and Rothschild. With the purpose to 

overcome this chaos Mantashev  formed the association  with the help of which he developed East 

and India. Nobel Europe, and “BOIATS” kept old markets. In March, 1895 the son of Ludovic 

Nobel  Emanuel  and the representative of oil industry of Russia  J.Aron signed with the 

representative of American side William Libis the agreement on market sharing. America got  75% 

and Russia 25% of the market. This agreement lasted not more than 2 years [28]. 
 On the boundary  of XIX-XX  centuries 67 % of Baku oil exported to the world markets 

fell to the share  of Nobel, Rothschild and Mantashev. The oil of Rothschild and Nobel  was 
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generally sold in Europe, as for Mantashev he basically carried out his trading operations in the 

countries of Asia and Africa. These large firms domininated over Batumi oil industry too. 

Comparatively small enterprises couldn’t stand the competition  and used to close down. 

By Nobel initiative and with the participation of the engineer V. Shukhov  in the project in 

1906.  Baku-Batumi (with the annual passing capability of 60 million poods, the length -833km.) 

oil pipe-line was put into operation. The export port of Apsheron oil- Batumi became the main 

producer of export containers, that made just Batumi to become a large trading industrial centre[5]. 

In 1900 – 1913  448.7 million of poods were exported from Batumi. From here 309 079 627 poods 

(68, 9 %) by tankers, 139 620 373 poods by cans (31,3 %). The peak of oil export from Batumi was 

reached in 1903, then, especially since 1905 it significantly reduced and finally it became the reason 

of liquidation of most of the  plants producing oil containers.   

By 1903 in Batumi only five plants remained on producing export containers, the equipment 

of which and the reserve of materials was evaluated at 12.5 million rubles. Production of plate cans 

and wooden boxes concentrated in the firms of Nobel, Rothschild and Mantashev. The plants of 

Khachatryants and Sideridis worked completely under the orders of Nobel. By 1904, 4031 workers 

were engaged only in 4 enterprises in Batumi, out of them– 1 742 (43 %) in the plants of 

Mantashev, Rothschild - 1 500 (37,3 %), in 466 (11,5 %) Khachatryants, Sideridis325 (8%). Such 

kind of capital concentration and manpower caused industrial crisis in which the Caucasus  was also 

found.   

 
The history of oil prices in the world  1860 – 2000   

 Current prices $ / barrel                   Given prices $  2000 /barrel 

World events: 1 – oil boom in Pensilvania,  2- beginning of Russian oil export, 3 – beginning of oil production in 

Sumatra, 4 - opening of oil deposits in Texas, 5 – oil deficit in USA, 6 – increase of debit in Venezuela, 7 – 

opening of oil deposits in East-texas, 8 – post-war reconstruction, 9 – nationalization of  Mosadik in Iran,  10 – the 

Suez crisis,  11 – the period of Arab- Israel war,  12 – Islam revolution in Iran,  13 – the conquer of Kuwait by Iran.  

 

3. Conclusion 

 

 Thus, from collected and processed archive literary materials and press it is clear that post-

revolution Batumi played an essential role in the development of oil industry within 30 year period. 
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The demand for oil and petroleum caused by scientific and technical revolution in the second part of 

the 19 th century, extracted oil in large scales  on Apsheron peninsula and its export  to world 

markets required the shortest transit main. This was implemented only after the reunion of Batumi 

and Georgia (1878). Soon after putting the railway Baku-Batumi  into service the export of the large 

flow of petroleum products to the world markets by the shortest route from Batumi port became 

possible. In 1888 the oil production exported from Batumi made up to 21,2 % from the consumed 

petroleum products in the world and immediately conquered the significant part of the world 

market. In 1883-1913 up to 1.4 milliard poods of petroleum products were exported from Batumi. 

In production-export of Baku oil the leading place was taken by vertically-integrated 

structures: “Brothers Nobel Partnership”, Rothschild’s firm and Mantashev company.  They 

together with the others (Shibayev, Sideridis and others, more than 20 firms) played an active role 

in Batumi oil industry. By Nobel initiative and with the participation of well-known engineers in 

1906 the largest for that time oil pipe-line Baku-Batumi (the length-833km, the annual passing 

capability 60 million poods) started operating and that caused the increasing of export and role of 

Batumi.    

The export port of Azerbaijan oil – Batumi became the main place on refining oil and 

producing export containers that predetermined particularly Batumi to become a large trading and 

industrial centre. 
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baTumis navTobmrewvelobis ganviTareba (1883-1913 ww.). zz..  

mmeeggrreelliiSSvviillii,,  zz..  ggooggiittiiZZee,,  rr..  kkaaxxiiZZee..  

saarqivo, literaturuli, statistikuri monacemebis bazaze warmodgenilia baTumis 

navTobmrewvelobis ganviTarebis 30-wliani periodis istoria. ganxilulia baTumis roli 

da mniSvneloba azerbaijanuli navTobis msoflio bazarze eqsportis aRmavlobaSi; im 

droisaTvis msoflioSi udidesi baqo-baTumis navTobmagistralis mSeneblobis aspeqtebi. 

dasabuTebulia pirobebi, romlebmac gamoiwvia baTumis did savaWro-industriul centrad 

gadaqceva. mocemulia baqo-baTumSi moRvawe vertikalurad integrirebuli struqturebis 

mier saerTaSoriso bazris dapyrobisa da msxvil kompaniaTa konkurenciis istoriis deta-

lebi. aRniSnulia msoflio donis navTobmrewvelebis: rokfeleris, samuelis, Zmebi nobele-

bis, rotSildis, manTaSevis da sxva moRvaweebis damsaxureba msoflio navTobindustriis 

ganviTarebaSi. warmoCenilia saqarTvelos evro-atlantikur da sxva qveynebTan axali urTi-

erTobebis Camoyalibebis istoriuli realoba, romelic saqarTvelos akavSirebda gare 

samyarosTan XIX-XX saukuneebis mijnaze. 

sakvanZo sityvebi: saarqivo monacemebi, statistikuri monacemebi, navTobmrewveloba, 

konkurencia, saerTaSoriso bazari. 

 

TTHHEE  DDEEVVEELLOOPPMMEENNTT  OOFF    BBAATTUUMMII  OOIILL  IINNDDUUSSTTRRYY  ((11888833--11991133)).. Megrelishvili Z., Gogitidze Z., 

Kakhidze R.  

On the basis of archives, literary and statistic data, the five year period of oil industry development in 

Batumi are presented. The role and the significance of Batumi in the increasing of the export of Azerbaijan 

oil on the world market are considered in the article, the aspects of the greatest construction in the world for 

that time of the oil main Baku-Batumi are also given. The conditions which promoted Batumi to become a big 

commercial and industrial centre are documented. Historical details of capture the international markets and 

the competition of big companies of vertically integrated structures functioning in Baku-Batumi are given. 

The services of the world level oil makers are recorded such as the Rockefellers, the Samuels, the 

Nobels, the Rothschilds, the Mantashevs and other outstanding figures in developing world oil industry. 
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Hystorical realities of forming new relations between Georgia and Euroatlantic and other countries are given 

which connected Georgia with the external world on the boundary of XIX and XX centuries 

Key words: archive data, statistic data, oilindusty, competention, international market. 

  

РРААЗЗВВИИТТИИЕЕ  ННЕЕФФТТЕЕППРРООММЫЫШШЛЛЕЕННННООССТТИИ  ББААТТУУММИИ  ((11888833--11991133  ГГГГ..))..  Мегрелишвили З., 

Гогитидзе З., Кахидзе Р.  

 На основе архивных, литературных и статистических данных представлен 30-летний период 

развития нефтепромышленности города Батуми. Рассмотрены роль и значение Батуми в увеличении 

экспорта азербайджанской нефти  на мировой рынок, аспекты самой большой в мире для того 

времени нефтяной магистрали Баку-Батуми. Документированы условия, которые способствовали 

превращению Батуми в крупный торгово-индустриальный центр. Приведены исторические детали 

проникновения на международный рынок и конкуренции крупных компаний вертикально 

интегрированных структур, действующих в Баку-Батуми. Отмечены заслуги производителей нефти 

мирового уровня: Рокфеллеров, Самуэля, братьев Нобель, Ротшильдов, Манташевых и других 

деятелей в развитии мировой нефтяной индустрии. Представлены исторические реалии 

формирования новых отношений между Грузией,  евроантлантическими и другими странами, которые 

связывали Грузию с внешним миром на рубеже XIX-XX веков. 

ККллююччееввыыее  ссллоовваа::  архивные данные; статистические данные; нефтепромышленность; конкуренция; 

международный рынок. 
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jj..  zzuurrooSSvviillii,,  

ffiizz..--mmaaTT..  mmeeccnn..  

kkaannddiiddaattii  

 
 

ll..  zzuurrooSSvviillii,,  

ssrruullii  pprrooffeessoorrii  

 
 

nn..  xxuunnddaaZZee,,  
`navTobisa da gazis sabado-

ebis damuSavebis, navTobgazsa-

denebis da navTobgazsacavebis 

eqspluataciis~ mimarTulebis 

xelmZRvaneli, geol.-min. mecn. 

doqtori, profesori 

uak 551.54+550.348                               j. zuroSvili, l. zuroSvili, n. xundaZe 

 

saqarTveloSi grZelperiodiani (30 wT  T  4 sT)  

seismologiis kvlevebis Sesaxeb 

 

wwaarrddggeenniilliiaa  ssaaiinnJJiinnrroo  aakkaaddeemmiiiiss  aakkaaddeemmiikkoossiiss  ii..  ggoogguuaaZZiiss  mmiieerr 

 

1. Sesavali 
 

saqarTveloSi grZelperiodiani (30 wT T 

 4 sT) seismuri rxevebis mecnieruli kvlevebi 

gasuli saukunis 80-ian wlebSi daiwyo, mas 

Semdeg, rac Tbilisis yofil seismur sadgurSi 

damontaJda grZelperiodiani seismometruli arxi  

(nax. 1). 

 

2. ZiriTadi nawili 

 

am arxis saSualebiT SesaZlebeli gaxda grZelperiodiani (30 

wT  T  4sT) seismuri rxevebis registrireba. am rxevebs mogvianebiT seismogravita-

ciuli rxevebi ewoda [1; 2]. 

 

 
nax. 1. grZelperiodiani seismometruli arxis zogadi sqema 

 

TbilisSi registrirebuli rxevebis Sedgeniloba naC-

venebia me-2 nax-ze. Canaweris xangrZlivoba uzrunvelyofs 

amoxsnadobis saimedoobas, romelic toli iyo 0,003 rad/wT. 

vertikaluri xazebiT naCvenebia dedamiwis rxevebis dabal-

sixSiruli speqtris struqtura, gansazRvruli realizaciis 

ansambliT Sesabamis literaturaSi [3]. 𝑜𝑆2 modis aris, 

rogorc naxazidan Cans, speqtrSi aRmoCenilia multipletis 

sami mdgenelis arseboba. am rxevis calkeuli analizi 

TiToeulis realizaciiT moiTxovs specialur meTodikas, 

romelic saSualebas gvaZlevs gamovyoT axlos mdgomi da 

erTmaneTTan  urTierTmoqmedi sixSireebi [4]. 
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nax. 2. TbilisSi registrirebuli rxevebis speqtris Sedgeniloba 

 

me-3 da me-4 naxazebis agebisas TbilisSi sxvadasxva dros miRebuli eqsperimen-

tuli masalaa gamoyenebuli. orive droiT diapazoni erTi _ 1-2 sT, meore 2-4 sT 

damuSavebulia [5] meTodiT. 

 

  
nax. 3. TbilisSi registrirebuli seismogravitaciuli rxevebis speqtri 1-2 sT SualedSi 
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nax. 4. TbilisSi registrirebuli seismogravitaciuli rxevebis speqtri  2-4 sT SualedSi 

 

statistikuri speqtri, romlis mixedviTac keTdeba albaTuri daskvna procesSi 

araSemTxveviTi mdgenelebis arsebobis Sesaxeb warmoadgens amorCeuli speqtrebis gada-

mravlebis Sedegs. gamoTvlilia ganawilebis kvantilebi, romlebsac uqvemdebareben sta-

tistikuri speqtris mniSvnelobebs yovel sixSireze. statistikuri daskvna emyareba 

nulovani hipoTezis Semowmebis Sedegs, romlis azri SemdegSi mdgomareobs: Tu amorCe-

uli speqtrebis ansambli aris SemTxveviTi procesis realizaciis furie gardaqmna, 

maSin analizsdaqvemdebarebuli statistikuri speqtri aris agreTve “TeTri xmauris” 

speqtri. aseTi speqtris Teoriuli Sefaseba aris 𝑌 saSualo ariTmetikuli mniSvnelo-

ba, romelic gansazRvrulia mTeli speqtriT. hipoTezis moqmedebis sidide  ganisazRv-

reba saimedoobis intervaliT, romelic dgindeba 𝑌-is mimarT. aqedan gamomdinare, al-

ternatiuli hipoTeza gviCvenebs, Tu rogori albaTobiT Sedis  is araSemTxveviTi pro-

cesebi, romlebic gamodian am intervalis sazRvrebs gareT. 

naxazebis (2, 3, 4) agebisaTvis gamoyenebulia TbilisSi sxvadasxva dros regis-

trirebuli masala. maTi erTmaneTTan SedarebiT da sxva dros miRebuli Sedegebis ga-

TvaliswinebiT SeiZleba vTqvaT, rom seismogravitaciul rxevebs  droSi ucvleli speq-

tri axasiaTebs. 

seismogravitaciuli rxevebis intensivobis miwisZvrebze damokidebulebis Seswav-

lisaTvis ganvixileT 1989 wlis 5-24 seqtembris TbilisSi miRebuli Canawerebi. dasa-

muSaveblad am periodis arCeva ganapiroba maRalma seismurma aqtivobam. moxda 13 miwisZ-

vra magnitudiT 6,0-dan 6,8-mde (cxrili 1) (monacemebi aRebulia yofili ssrk-s  seis-

muri biuletenidan). imisaTvis, rom warmodgena gvqonoda seismuri signalis intensivo-

baze avageT dispersiuli mrudebi. am mrudebis asagebad gamoviyeneT Sesabamisi periodi-

saTvis winaswar gaangariSebuli speqtrebi, romlebic gamoTvlili iyo 0,05-0,12 rad/wT. 

me-5 nax-ze vertikalur RerZze gadazomilia rxevebis amplituda fardobiT erTeuleb-

Si, xolo horizontalurze – dReebi. miwisZvrebi isrebiTaa aRniSnuli. rogorc naxazi-
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dan Cans, rom I da V miwisZvrebi xdeba maSin, rodesac seismogravitaciuli rxevebis in-

tensivoba aRwevs maqsimums. II, III, IV, VIII, XII – miwisZvrebi xdeba xdeba maSin, roca 

seismogravitaciuli rxevebis intensivobis cvlilebis mrudi droebiT eSveba. VII, X, 

XII miwisZvrebisas seismogravitaciuli rxevebis intensivoba izrdeba. VI, XI miwisZvra 

xdeba maSin, roca seismogravitaciuli rxevebis intensivoba mcirdeba. klasikuri seis-

mologiis Tanaxmad, Zlieri miwisZvrebi iwvevs seismogravitaciuli rxevebis intensivo-

bis gazrdas, magram es WeSmariteba irRveva Cven SemTxvevaSi, radganac I, II, III, IV, V, 

VI, VII, XII (yvelaze didi miwisZvraa 𝑀 = 6,8 mocemul periodSi) miwisZvrebis Semdeg   

 

 cxrili 1 

 
 

adgili dro magnituda 

talaudis kunZulebi, indonezia 

4.29N  127.60E  68km. 

05. 09. 89. 

5 sT. 52 wT. 

6.5 

moluskis arxi 

1.15N  125.93E  51km 

06. 09.89. 

14 sT. 46 wT 

6.5 

andrianovis kunZulebi. aleutebi 

51.42N  176.00W  56km 

09. 09. 89. 

10 sT. 38 wT 

6.3 

iavas kunZulebi. indonezia 

8.99S  110.49E  33km 

12. 09. 89. 

8 sT. 56 wT 

6.0 

halmaheras kunZulebi, indonezia 

1.58N  127.29E  52km 

14. 09. 89. 

19 sT. 10 wT 

6.6 

kaspiis zRva 

40.39N  51.60E  49km 

16. 09. 89. 

2 sT. 05 wT 

6.5 

Cipiasi. meqsika 

16.92N  93.59W  33km 

16. 09. 89. 

23 sT. 21 wT 

6.8 

kaspiis zRva 

40.17N   51.77E  49km 

17. 09. 89. 

00 sT. 54 wT 

6.3 

honsiu, kunZulis dasvleT sanapiro, iaponia 

37.13N   137.02E  198km 

18. 09. 89. 

21 sT. 43 wT 

6.0 

solomonis kunZulebi 

5.3S  154.04E  36km 

19. 09. 89. 

16 sT. 48 wT 

6.5 

krisis kunZulebi 

51.24N  178.85E  45km 

20. 09. 89. 

13 sT. 20 wT 

6.5 

siCuani, CineTi 

31.54N  102.58E  31km 

22. 09. 89. 

2 sT. 25 wT 

6.5 

kunZul taivanis raioni 

22.83N  122.02 E  33km 

23. 09. 89. 

17 sT. 51 wT 

6.3  
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nax. 5. seismogravitaciuli rxevebis intensivobasa da miwisZvrebs Soris kavSiri 

 

seismogravitaciuli rxevebis intensivoba mcirdeba.  

 

3. daskvna 
 

me-5 naxazis analizidan Cans, rom seismogravitaciuli rxevebi arseboben 

yovelTvis imisgan damoukideblad xdeba Tu ara Zlieri miwisZvra. maTi intensivobebi 

damoukidebelia miwisZvrebisagan. 
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УДК 551.54+550.348                                                                   Д.Зурошвили, Л. Зурошвили, Н. Хундадзе 
 

ИССЛЕДОВАНИЕ ДЛИННОПЕРИОДНОЙ (30 МИН<Т<4Ч) 

СЕЙСМОЛОГИИ В ГРУЗИИ 
  

ППррееддссттааввллееннаа  ааккааддееммииккоомм  ИИннжжееннееррнноойй  ааккааддееммииии  ИИ..  КК..  ГГооггууааддззее    
  

1. Введение 
 

С 80-ых годов прошлого века в Грузии начали изучать длиннопериодные 

(30мин<Т<4ч) сейсмические колебания, после того как на сейсмической станции вмонтиро-

вали длиннопериодный сейсмометрический канал. 
 

2. Основная часть 
 

С помощью канала стало возможно регистрировать длиннопериодные (30 мин<Т< 4ч) 

сейсмические колебания, которые были названы сейсмогравитационными колебаниями [1,2].  

 
Рис.1. Общая схема длиннопериодного сейсмометрического канала. 

 

На рис.2 показан состав регистрационных колебаний в Тбилиси, длина записи равна 

0,003 рад/мин. Вертикальные линии показывают структуру низкочастотного спектра 

колебаний Земли [3], a S2  проходит непосредственно через Тбилиси. Как видно из рисунка, в 

спектре обнаружены 3 составляющие мультиплета. 

Каждый анализ колебаний требует специальной методики, что дает возможность 

выделить близкостоящие и взаимодействующие колебания [4]. 

Рис.2. Состав спектра колебаний, зарегистрированных в Тбилиси. 
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Рис. 3 и 4 построены по экспериментальным данным, полученным в Тбилиси в разное 

время, диапазон времени 1-2 часа и 2-4 часа; они разработаны по методу, описанному в [5]. 

 
Рис. 3. Спектр сейсмогравитационных колебаний, зарегистрированный в Тбилиси в промежутке 1-2 ч. 

 

 
Рис. 4. Спектр сейсмогравитационных колебаний, зарегистрированных в Тбилиси между 2-4 часами. 

 

Статистический спектр существующих данных о неслучайных составляющих, на 

основании которых делается вероятное заключение представляет умножение выбранных спе-

ктров. Вычислены квантилы распределения, которые подчиняют значение статистических 

спектров по каждой частоте. Статистическое заключение, основывается на проверке резуль-
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тата нулевой гипотезы, обоснование которого заключается в следующем. Если ансамбль 

выбранного спектра - случайный процесс реализации превращения Фурье, то статистический 

спектр, подлежащий анализу, представляет также спектр «белых шумов». 

 Теоретическая оценка такого спектра является средним арифметическим значением 

Y; она определена целым спектром. Величина действия гипотезы определяется интервалом 

достоверности; она вычисляется по Y.  

Исходя из этого, альтернативная гипотеза показывает, по какой вероятности входят те 

неслучайные процессы, которые выходят за пределы этих интервалов.  

Для составления рис. 2, 3 и 4 были использованы данные, зарегистрированные в раз-

ное время в Тбилиси. Сопоставляя эти данные и принимая во внимание данные, полученные 

в  разное время, делаем соответствующий вывод: сейсмогравитационные  колебания характе-

ризуются неизменяющимся спектром во времени. 

Чтобы исследовать интенсивность сейсмогравитационных колебаний на основании 

землятрясений, мы использовали записи, полученные 5-24 сентября 1989г. в Тбилиси. Выбор 

этого периода был обусловлен высокой сейсмической активностью. Произошло 13 землет-

рясений магнитудой от 6,0 до 6,8 (см. табл.). (Данные взяты из сейсмического бюллетеня). 
 

Место Время Магнитуда 

Индонезия 

4.29N  127.60E  68км 

05. 09. 89. 

5 ч. 52 мин. 

6.5 

Канал Моллюск 

1.15N  125.93E  51км 

06. 09.89. 

14 ч. 46 мин 

6.5 

Алеуты. Острова Андрианов 

51.42N  176.00W  56км 

09. 09. 89. 

10 ч. 38 мин 

6.3 

Острова Явы, Индонезия 

8.99S  110.49E  33км 

12. 09. 89. 

8 ч. 56 мин 

6.0 

Острова Галмагера, Индонезия 

1.58N  127.29E  52км 

14. 09. 89. 

19 ч. 10 мин 

6.6 

Каспийское море 

40.39N  51.60E  49км 

16. 09. 89. 

2 ч 05  мин 

6.5 

Чипиас, Мексика 

16.92N  93.59W  33км 

16. 09. 89. 

23 ч. 21  мин 

6.8 

Каспийское море 

40.17N   51.77E  49км 

17. 09. 89. 

00 ч. 54  мин 

6.3 

Хонсю, западный берег острова, Япония 

37.13N   137.02E  198км 

18. 09. 89. 

21 ч. 43 мин 

6.0 

Соломоновые острова 

5.3S  154.04E  36км 

19. 09. 89. 

16 ч. 48 мин 

6.5 

Острова Криса 

51.24N  178.85E  45км 

20. 09. 89. 

13 ч. 20 мин. 

6.5 

Сичуань, Китай 

31.54N  102.58E  31км 

22. 09. 89. 

2 ч. 25 мин 

6.5 

Район острова Тайвань 

22.83N  122.02 E  33км 

23. 09. 89. 

17 ч. 51 мин 

6.3  
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Чтобы иметь представление об интенсивности сейсмического сигнала, построили дис-

персные кривые. Для составления этих кривых использовали вычисленные ранее спектры 

для соответствующего периода 0,05-0,12 рад/мин. На рис.5 по вертикальной оси вычислена 

амплитуда вероятных чисел; по горизонтальной – дни. Землетрясения обозначены стрелка-

ми. Из рис.5 ясно,что I и V землетрясения происходят в момент достижения максимума сейс-

могравитационных колебаний. II, III, IV, VIII, XII землетрясения происходят, когда кривая 

интенсивности изменения сейсмогравитационных колебаний временно уменьшается. В пе-

риод VII, X, XII землетрясений интенсивность сейсмогравитационных колебаний повышает-

ся, при VI, XI землетрясениях происходит уменьшение интенсивности сейсмогравитацион-

ных колебаний.  

 

3. Заключение 

 

Согласно классической сейсмологии, сильные землетрясения вызывают рост интен-

сивности сейсмогравитационных колебаний, но эта закономерность нарушается в данном 

случае, потому, что I, II, III, IV, V, VI, VII, XII - это самые сильные землетрясения (М= 6,8) в 

данный период. 

 

 
Рис. 5. Связь между интенсивностью сейсмогравитационных колебаний и землетрясениями. 

 

После землетрясения интенсивность сейсмогравитационных колебаний падает. Из 

анализа рис.5 видно, что сейсмогравитационные колебания существуют всегда, независимо 

от того, происходит ли землетрясение или нет. Их интенсивность не зависит от землетрясе-

ний. 

 

 



saerTaSoriso samecniero-teqnikuri sainformacio Jurnali ̀ ssaaqqaarrTTvveellooss  nnaavvTToobbii  ddaa  ggaazzii~ 

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

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

  

vvttwwyybbtthhtt,,ff                                                                      --                                                                              uuttjjaabbppbbrrff                                                                              --                                                        SSCCIIEENNCCEE 

63 

122, 2008 

Литература 

 

1. Линьков Е.М., Петрова Л. Н., Зурошвили Д.Д. Сейсмогравитационные колеба-

ния Земли и связанные с ними  возмущения атмосферы//ДАН СССР, 1989, 306,  

№ 2, с.314-317. 

2. Линьков Е.М., Петрова Л. И., Орлов Э.Г., Зурошвили Д.Д. Наблюдения сей-

смогравитационных колебаний Земли//Сб. АИ ГССР, 134, №26, 1982 г. 

3. Петрова Л.Н., Линьков Е.М., Зурошвили Д.Д. Планетарный характер сверхдли-

ннопериодных колебаний Земли//Вестник ЛГУ,1988г., вып 4, № 25. 

4. Витман Н.Г., Яновская Т.Б. Анализ собственных колебаний Земли методом 

максимального правдоподобия//Вычисл.сейсмол.Вып 13. М., 1980, с. 156-166. 

 5. Петрова Л.Н. Статистический анализ спектров длиннопериодных колебаний 

Земли в диапазоне 10-120 мин. Канд. дисс. Л., 1983г. 

 

 

saqarTveloSi grZelperiodiani (30 wT  T  4 sT) seismologiis 

kvlevebis Sesaxeb.  jj..  zzuurrooSSvviillii,,  ll..  zzuurrooSSvviillii,,  nn..  xxuunnddaaZZee..   

eqsperimentuli masalis safuZvelze dadgenilia: seismogravitaciul rxevebs aqvT 

mdgradi speqtri da maTi intensivoba miwisZvrebisagan damoukidebelia. D 

sakvanZo sityvebi: seismogravitaciuli rxevebi, speqtri, intensivoba.  

  

OONN  LLOONNGGPPEERRIIOODD  ((3300  MMIINN<<AA<<44HH))  SSEEIISSMMOOLLOOGGIICCAALL  RREESSEEAARRCCHH  IINN  GGEEOORRGGIIAA.. D. 

Zuroshvili, L. Zuroshvili, N. Khundadze.  

On the base of the experimental data it is established: seismic-gravitational oscillations have stable 

spectrum and their intensity doesn’t depend on the earthquake. 

Key words: seismic-gravitational oscillations, spectrum, intensity.  

  
ИИССССЛЛЕЕДДООВВААННИИЕЕ  ДДЛЛИИННННООППЕЕРРИИООДДННООЙЙ  ((3300  ММИИНН<<ТТ<<44ЧЧ))  ССЕЕЙЙССММООЛЛООГГИИИИ  ВВ  ГГРРУУЗЗИИИИ..  

Зурошвили Д., Зурошвили Л., Хундадзе Н. 

  Экспериментально установлено: сейсмогравитационные колебания имеют устойчивые 

спектры. Интенсивность этих спектров не зависит от землетрясения. 

ККллююччееввыыее  ссллоовваа::  сейсмогравитационные колебания; спектры; интенсивность 
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mmiirriiaann  ggaaggnniiZZee,,  

geologia-mineralogiis me-

cnierebaTa kandidati, gaTa-

nabrebuli doqtoris akade-

miur xarisxTan; kavkasiis 

mineraluri nedleulis in-

stitutis ufrosi mecnieri 

TanamSromeli 

 

uak 553.689                                                                  m. gagniZe  

 

xaiSis barit-kalcituri sabados 

morfostruqturis Sesaxeb 

  

wwaarrddggeenniilliiaa  ssaaqqaarrTTvveellooss  mmeeccnniieerreebbaaTTaa  eerroovvnnuullii  aakkaaddeemmiiiiss  wweevvrr--kkoorreessppoonnddeennttiiss  dd..  SSeennggeelliiaass  mmiieerr  

  

1. Sesavali 

  

xaiSis barit-kalcituri sabado mdebareobs kavkasionis 

naoWa sistemis ukidures samxreT gagra-javis teqtonikur-

metalogenur zonaSi, romelic CrdiloeTidan esazRvreba ami-

erkavkasiis mTaTaSueTs  [1]. 

aRniSnuli zona svaneTSi farTodaa warmodgenili md. 

enguris xeobis Sua welSi da aRmosavleTi mimarTulebiT Tan-

daTan isoleba. igi agebulia baiosuri andezit-bazalturi la-

vebis, lavuri breqCiebis da tufebis mZlavri wyebebiT, agreTve 

sinvulkanuri da baTuri subintruziuli sxeulebiT. 

qanebis kompleqss gancdili aqvT mravalgzis disloka-

cia, rac gamoixateba rigi xazovani da braqiformuli subgane-

duri naoWebis da sxvadasxva rangis rRveviTi (da napralovani) 

struqturebis formirebaSi. 

gagra-javis zonis svaneTis segmentis farglebSi fiqsi-

rebulia: rkinis, polimetalebis, vercxliswylis, baritis da 

gogird-kolCedanuri mineralizacia; SqenaSis da rcxmeluris polimetalur madangamo-

vlinebebze ki aRiniSneba oqros Semcvelobebi [2]. CamoTvlil gamadnebebs ukavia farTo 

dispersiis sxvadasxva hifsometruli doneebi. 

gogird-kolCedanuri gamovlinebebisgan gansxvavebiT, romlebic formirdebian bai-

osuri efuziuri vulkanizmis regionaluri propilitizaciis stadiaze,  endogenuri 

gamadneba dakavSirebulia fluiduri mdnarebis funqcionirebis ufro gviandel–alpuri 

aqtivizaciis etapTan. 

gagra-javis zonis svaneTis regionis farglebSi zemoT CamoTvlili madnebidan 

mniSvnelovani gavrcelebiT sargeblobs polimetaluri da barituli madangamovlineba; 

ukanasknelTagan Yyvelaze ufro perspeqtiulia xaiSis barit-kalcituri sabado. 

 

2. ZiriTadi nawili 
 

xaiSis sabadoze baritul sxeulebs ukavia 1300 m-dan 1500 m-mde hifsometruli 

niSnulebi. sabados zeda nawili erodirebulia, xolo qveda nawilSi igi gadadis kal-

citebSi. barituli sxeulebis kalciturSi gadasvla zogjer aRiniSneba mimarTebis gas-

wvrivac [3]. 
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barituli da kalcituri madnebi warmodgenilia ZarRveuli, linzisebri, iSvi-

aTad - budisebri morfologiuri tipebiT. 

xaiSis sabadoze rogorc baritul, aseve kalcitur sxeulebs axasiaTebs Crdi-

lo-dasavluri da meridianuli mimarTuleba, cicabo daqanebiT Crdilo-aRmosavleT da 

aRmosavleT rumbebSi. isini dakavSirebulia amave orientaciis rRveviT struqturebTan 

da lokalizebulia maT paralelur da SeuRlebul napralTa sistemebSi (nax. 1.); 

sabados struqtura garTulebulia Crdilo-aRmosavleTi mimarTulebis da cicabo 

Crdilo-dasavleTi daqanebis mqone madnisSemdgomi nasxletebiT. 

 

 
 

nax. 1. struqturuli zedapirebis orientaciis diagrama: 

I.1-barituli sxeulebi, izoxazebi 1-5-10-20% (95 pirobiTi ganazomi), I.2-rRveviTi struqturebi, 

izoxazebi 7-20% (14 pirobiTi ganazomi); II-kalcituri sxeulebi, izoxazebi 1-5-10-15% (60 pirobiTi 

ganazomi) 

 

  M madniani sxeulebis formireba da maTi morfostruqturuli Taviseburebebi 

mniSvnelovnad ganpirobebulia madanSemcvel struqturebSi arsebuli sicarieleebis Sev-

sebis dinamikiT; daqvemdebarebul rols asrulebs metasomaturi procesebi, ris Sedegad 

madnebi ZiriTadad masiuria, kontaqtebi Semcvel qanebTan ki - mkveTri. 

   zedapiruli da ZiriTadad miwisqveSa samTo gamonamuSevrebiT daZiebuli 15 

ZarRvidan Tavisi parametrebiT gamoirCeva ZarRvebi #1 da #2. ZarRvi #2 mimarTebaze 

gadevnilia 240 m-mde, xolo daqanebaze igi Seswavlilia miwisqveSa samTo gamonamuSevr-

ebiT 200 m-ze. Bbaritis maqsimaluri simZlavre – 10 m dafiqsirebulia ZarRv #2-ze. 

  Mmadniani sxeulebisTvis damaxasiaTebelia simZlavreebis cvalebadoba; kerZod, ma-

danSemcveli napralovani zonebis farglebSi SeiniSneba rogorc gabervis, aseve gamoso-

lvis ubnebi. 
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    Mmadniani sxeulebis simZlavreebis ganawilebis histogramaze (nax. 2) aSkarad 

Cans, rom xaiSis sabadoze baritebisTvis damaxasiaTebelia simZlavreebi 0,25 m-dan 1,25 

m-mde, rac ganazomTa saerTo raodenobis 75%-s aWarbebs; arasamrewvelo simZlavris 

(0,25 m-ze naklebi) sxeulebis raodenoba 8 %-mdea, xolo 1,25 m-ze meti simZlavris 

sxeulebi, romlebic egreT wodebul madnian svetebs Seesabamebian, raodenobrivad 17 %-

mde aRwevs. rac Seexeba kalcits, sabadoze igi upiratesad mcire ZarRvakebis saxiTaa 

warmodgenili; kalcituri sxeulebis 40% samrewvelo simZlavrisaa (1 m-ze meti), 

maTgan daaxloebiT naxevari 1,5 m-ze simZlavriT meti madnian svetebs warmoadgens. 

nax. 2. madniani sxeulebis simZlavreebis variaciis diagrama: I-bariti, II-kalciti 

 

xaiSis sabadoze SeiniSneba baritis gamadnebiT rogorc gamdidrebuli, aseve gaRa-

ribebuli ubnebi. baritis Semcvelobebis statistika gviCvenebs (nax. 3), rom madnebis-

Tvis damaxasiaTebelia baritis 75-85% Semcvelobebi; arasamrewvelo Semcvelobis (60%-

ze naklebi) SemTxvevebi 11%-mdea. baritis maqsimaluri Semcveloba – 96,3% fiqsirebu-

lia ZarRv #4a-ze. 
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nax.3. baritis Semcvelobebis histograma (xaiSis sabado) 

 

xaiSis baritis madnisaTvis damaxasiaTebelia kuTri wona 3,7-4,1 t/m3.   

baritis madnebis ZiriTadi mineraluri minarevi kalcitebia, romlebic, Tavis 

mxriv, Seicavs SiO2 saSualod 14,7%, Fe2O3 -1,3% (ZarRvi #2). barituli madnebi Sei-

cavs agreTve  Sr-s (saSualod 0,35%). 

xaiSis sabadoze baritis simZlavreebs da Semcvelobebs Soris korelaciuri kav-

Siri ar daikvirveba (nax. 4) da madniani svetebis formirebaSi wamyvan rols struq-tu-

ruli faqtorebi asrulebs. kerZod, madniani svetebi warmodgenilia ara koncen-traci-

uli, aramed morfologiuri tipebiT, romlebic Camoyalibdnen, ZiriTadad, madanSemcve-

li struqturebis gaRunvebis (rogorc horizontuli, ise vertikaluri mimarTulebiT) 

da SeuRlebis ubnebSi. 

nax. 4. baritis Semcvelobebs da simZlavreebs Soris Sefardeba xaiSis sabadoze 
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xaiSis sabados mTavari madniani sxeulis (ZarRvi #2) nasxleti zedapirebis 

wolis elementebis statistikurma analizma Smidtis stereografiul badeze (nax. 5) 

saSualeba mogvca gamogveyo maqsimumebi: saerTod madanSemcveli struqturisTvis – da-

qanebis azimuti Crdilo-aRmosavleTiT 630, daqanebis kuTxe - 700 da madniani svetisa-

Tvis - daqanebis azimuti Crdilo-aRmosavleTiT 560, daqanebis kuTxe - 760. madniani 

svetebis morfologiuri tipebis formirebaSi madanmakontrolebeli struqturuli ze-

dapirebis wolis elementebSi mcire gradusuli gansxvaveba (Cven SemTxvevaSi 6-70) 

damaxasiaTebelia ZarRveuli tipis, kerZod, baritis sabadoebisTvis [4]. 

nax. 5. madniani svetis orientaciis diagrama (ZarRvi #2, xaiSis sabado): 1-ZarRvis orientacia baritis 

mZlavri gamadnebiT, 2-ZarRvis orientacia baritis naklebad mZlavri gamadnebiT 

 

xaiSis sabados (ZarRvi #2-is) SemTxvevaSi uSualod madniani svetia gaSiSvle-

buli zedapirze. 

stereografiuli ekvatorialuri badis saSualebiT (v. CerniSovis meTodiT [5]) 

gansazRvruli madniani svetis wolis elementebia: dayvinTvis azimuti samxreT-aRmosav-

leTiT 1400, yvinTvis kuTxe - 320. madniani svetis aRniSnuli wolis elementebi miu-

TiTebs araerTjerad ganaxlebadi madanSemcveli struqturis madniswina gadaadgilebis 

nasxlet marjvena nawevur xasiaTze; madniani svetis yvinTvis kuTxis sidide ki moaswa-

vebs, rom aRniSnuli gadaadgilebis veqtoris vertikaluri mdgeneli TiTqmis orjer 

aRemateboda Tarazuls. 

msgavsi morfostruqturuli Taviseburebebis mqone sabadoebisTvis, gamomdinare 

deformaciebis talRuri bunebidan, damaxasiaTebelia agreTve madniani svetebis simetri-

ul-riTmuli zonaloba, gamoxatuli madniani svetebis (da gamdidrebuli ubnebis) 

gameorebiT rogorc siRrmeSi, aseve mimarTebaze. 

 

3. daskvna 
 

amgvarad, xaiSis barit-kalcituri sabados baritis nedleuli, zemoT aRniSnuli 

maxasiaTeblebiT,  mniSvnelovani rezervia: qimiuri mrewvelobisTvis, kerZod, liTofo-
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nis TeTri saRebavebis warmoebisTvis; Tixis xsnarebis dasamZimeblad navTobisa da gazis 

sabadoebze burRvisas; medicinisTvis - rentgenuli kabinetebis izolaciisTvis, xolo 

baritis maRali Semcvelobis madnebi egreTwodebuli `fafebis” dasamzadeblad adamianis 

Siga organoebis zondirebisas. sabados morfostruqturis Seswavlas, madniani svetebis, 

maTi tipebis da wolis elementebis dadgenas ki didi mniSvneloba aqvs Ziebis da 

eqspluataciis mimarTulebis gansazRvrisTvis. 
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ON  MORPHOSTRUCTURE OF KHAISHI BARITE-CALCITE 

DEPOSIT 
 

PPrreesseenntteedd  bbyy  DD..  SShheennggeelliiaa,,  AAssssoocciiaattee--mmeemmbbeerr  ooff  tthhee  GGeeoorrggiiaann  NNaattiioonnaall  AAccaaddeemmyy  ooff  SScciieenncceess  

 

1. Introduction 

 

 The Khaishi barite-calcite deposit is situated in the extreme south of the Gagra-Java 

tectonic-metallogenic zone of the folded system of the Caucasus, which from the north, borders the 

transcaucasian intermontane [1].   

             The mentioned zone, in Svaneti, is widely presented in the middle course of the r.Enguri  

gorge and getting thinner to East.  It’s  built up of baiosian andezite-basalt lavas, lava breccias and 

solid tuff series and, synvolcanic and bathian subintrusive bodies as well.   

 The ore system has undergone dislocations many times, that  casued series of linear and 

brachymorphic sublatitudinal folds and destructive structures of different ranks. 

 Mineralization of iron, polymetals, mercury, barite and sulphur-pyrite have been fixed 

within the limit of Gagra-Java zone of the Svaneti segment, but on polymetalic show of ores of 

Shkenashi and Rtskhmeluri, gold contents are noticed [2]. The mentioned mineralizations have 

different hypsometric levels of  wide dispersion.    

 Unlike sulphur-pyrite development (manifestations), which are formed on the regional 

propylitization stage of the baiosian effusive volcanism, the endogenic mineralization is related to 

the later alpian activization  stage of functioning    fluid   rivers. 

 Within the Gagra-Java zone of the Svaneti region, out of above-mentioned ores, 

polymetallic and barite developments are predominantly spread, but among the latters, barite-calcite 

ores can be distinguished as the most perspective. 

 

1. The Body 

 

 On the Kaishi deposit barite bodies have 1300-1500m hypsometric points. The upper part of 

the deposit is eroded, but in lower one, it passes into calcites. Transition of  barite bodies into 

calcite, sometimes are noticed along to  direction [3]. 

 Barite and calcite ores are of vein, lens-shaped, rarely, pocket-like morphologic types. 

 On the Khaishi deposit, both barite and calcite bodies are mostly characterized by NW and 

meridional directions, with steep slope in NE  and E points. They are connected with destructive 

structures of the same orientation and are localized in their parallel and coupled fracture systems 

(fig.1.). The structure of the deposit gets complicated with post-mineral faults of NE direction and 

steep slope of  NW.  
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Fig .1.  Diagram of structural surface orientation: 

 I.1-barite  ore bodies, isolines 1-5-10%  (95 conditional measurement); I.2 – destructive  structures, isolines 7-

20% (14 conditional measurement); II – calcite bodies, isolines 1-5-10-15% (60 conditional measurement). 

 

Formation of ore bodies and their morphostructural  peculiarities is mostly stipulated by     

dynamics fillinginin of available cavities in ore containing structures. Metasomatic processes play 

the subordinate part, as a result, ores are mainly compact, but contacts with containing ores are 

clear.  

 №1 and №2 veins  are distinguished by their parameters (out of 15 explored veins) with 

surface and mainly underground mine working. Vein  №2 runs along about 240m., but on the  

slope, it is explored at-200m, with underground mine workings. The highest thickness of barites-

10m has been fixed on vein №2.  

 Variation of thickness is typical for ore bodies, particularly, within the ore-containing frac-

tural zones swelling and slight thin areas are observed.   

On the distribution histogram of ore bodies (fig.2) thickness it is clearly shown, that on the 

Khaishi deposit, thickness (power) of barites is within 0,25-1,25m, that exceeds the measured total 

quantity-75%; The quantity of bodies of non-minable thickness of bodies  (less than 0,25m)-is 8%, 

but bodies, more than-1,25m of thickness, which are in agreement with so called, ore shoots reaches 

17%.As to calcite, it is mostly represented by small fiberes on the deposit; 40% of calcite ores have 

industrial thickness (more 1m), but ore shoots more than -1,5m.    
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Fig.2. Diagram for variation of thickness of ore bodies: I-barite, II-calcite. 

  

 On the Khaishi deposit, both enriched and exausted areas with barite mineralization are 

noticed. Statistics of barite content shows, that (fig.3) for ores barite content is 75-85%; about cases 

of non-minable contents (less than 60%)-11%. The highest content of barites-96,3 % has been 

found on vein №4a. 

The gravity-3,7-4,1 t/m3  is typical for the Khaishi barite ore. 

The main admixture for barite ores there are calcites, which in their turn contain-  SiO2 in 

average 14,7%,  Fe2O3 -1,3% (vein №2). Barite ores also contain Sr (average contain 0,35  %).  

 

 



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 

73 

122, 2008 

Fig. 3. Histogram of barite contents (Khaishi deposit). 

                                                   

 On the Khaishi deposit the correlation between barite thickness and content is not available 

to observe (fig 4) and structural factors take a leading part in formation of ore shoots. In particular 

ore shoots are presented by morphological types, not concentrative ones,  which were mostly 

formed on bending and coupled areas of ore building structures (both horizontal and vertical 

directions). 

Fig.4. Ratio of barite content to thickness on the Khaishi deposit . 

 

The statistic analysis of lying elements of reboundary surfaces of the Khaishi main ore body 

deposit (vein №2) on the Shmidte’s  stereographic net (fig. 5) allowed us to separate maximum 
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values (peaks): in general, for ore-containing structures – NE  azimuth of slope – 630, angle of 

slope -700, but for ore shoot – azimuth of slope NE -560, angle of slope -760. The slightest 

difference in degrees, in our case - 6-70 in lying elements of ore inspecting structure for formation 

of morphological types of ore shoots is common for the vein type, particularly –barite deposits [4]. 

Fig.5. The diagram for orientation of ore column (shoot) (vein №2, Khaishi deposits):1-vein orientation with in 

tensive barite mineralization, 2- vein orientation with less barite mineralization. 

 

In case of Khaishi vein №2 deposit, the ore shoot is exposed on the surface itself. 

Lying elements of ore shoot, defined according to V. Chernishov’s [5] stereographic equato-

rial net, are: azimuth of pitch SE - 1400, angle of pitch-320; Lying elements of the mentioned ore 

shoot point to the repeatedly renewal of the right-bound horizontal character of premineral 

displacement of ore structure; but the value of angle of pitch   ore shoot shows, that the vector 

vertical indicator of the mentioned displacement twice exceeds the horizontal one. 

The symmetric-rhythmic zonality   of ore shoots, expressed by the recurrence of shoots both 

in depth and in direction, typical for the deposits having similar morphostructural features, proceed 

from the wavy deformations (and enriched areas). 

 

3. Conclusion 

 

Thus, barite raw materials of the Khaishi barite-calcite deposit with above mentioned 

characteristics are considered as the important reserves for chemical industry, particularly, - 

production of white, lithophone  paints, having clay liquids for oil and gas field drilling, in 

medicine: for isolation of XR-room, for preparing special “porridges” with high content of barites 

with the aim to sound inner organs of a man. Study of the morphostructure, fixing of ore shoots, 

their types and lying elements are important to define the trends for prospecting and exploitation.  
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xaiSis barit-kalcituri sabados morfostruqturis Sesaxeb. mm..  

ggaaggnniiZZee..  

xaiSis sabadoze baritis da kalcitis ZarRvebi dakavSirebulia Crdilo-dasavleT 

da meridianuli mimarTulebis rRveviT struqturebTan. madniani sxeulebis 

morfostruqtura ganpirobebulia madanSemcveli struqturebis Siga agebulebiT, arsebuli 

sicarieleebis Sevsebis dinamikiT. struqturuli faqtorebi gansazRvravs agreTve madniani 

svetebis morfologiuri tipebis formirebas, rogoricaa madan-Semcveli struqturebis ga-

Runvis (rogorc horizontuli, ise vertikaluri mimarTulebiT) da SeuRlebis ubnebi. mad-

niani svetebis wolis elementebi (dayvinTvis azimuti 1400, yvinTvis kuTxe 320)  miuTiTebs 

madniswina gadaadgilebis nasxlet-marjvena nawevur xasiaTze, sadac gadaadgilebis veqto-

ris vertikaluri mdgeneli TiTqmis orjer aRemateba Tarazuls. 

xaiSis baritis nedleuli Tavisi maxasiaTeblebiT mniSvnelovani rezervia qimiuri 

mrewvelobisTvis, navTobis da gazis WaburRilebis burRvis saqmeSi da medicinaSi. sabados 

morfostruqturis Seswavlas ki didi mniSvneloba aqvs misi Ziebis da eqspluataciis 

mimarTulebis gansazRvrisTvis. 

sakvanZo sityvebi: bariti, madani, morfologiuri struqtura, madnis svetebi. 

 

AABBOOUUTT  MMOORRPPHHOOSSTTRRUUCCTTUURREE  OOFF  KKHHAAIISSHHII  BBAARRIITTEE--  CCAALLCCIITTEE  DDEEPPOOZZIITT.. M. Gagnidze.  

Barite and calcite veins of the Khaishi deposit are connected with rupture structures of  NW and 

meridian directions. The morphostructure of ore bodies is stipulated by the inner texture of ore-containing 

structures, dynamics of filling of cavities. Structural factors define also the formation of morphological types 

of ore shoots (columns)-places of bends (both, in horizontal and vertical directions) and joints of ore- 

containing structures. Condition of elements (azimuth of pitch-1400, angle of pitch-320) of ore shoots show 
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the right – hand strike slip fault of pre-ore replacement, where vertical component of the displacement vector 

nearly twice prevails over the horizontal one. 

Barite raw material of the Khaishi deposit with its indices (showings) is the important reserves for the 

chemical industry, while drilling oil and gas bore holes - in medicine. Study of morphostructure of the deposit 

is of a great significance to find positions for prospecting and exploitation. 

Key words: barites, ore, morph structure, vein body, ore column (shoot).  

 

О МОРФОСТРУКТУРЕ ХАИШСКОГО БАРИТ-КАЛЬЦИТОВОГО МЕСТОРОЖДЕНИЯ. 

Гагнидзе М.  

Баритовые и кальцитовые жилы Хаишского месторождения приурочены к разрывным структу-

рам северо-западного и меридионального направлений. Морфоструктура рудных тел обусловлена 

внутренним строением рудовмещающей структуры, динамикой выполнения пустот. Структурные 

факторы определяют также формирование морфологических типов рудных столбов-участков переги-

бов (как по горизонтали, так и по вертикали) и сопряжения рудовмещающих структур. Элементы 

залегания (азимут ныряния 1400, угол ныряния 320 ) рудных столбов указывают на сбросо-правый 

сдвиг предрудного перемещения, где вертикальная составляющая вектора перемещения почти в два 

раза преобладает над горизонтальной. 

Баритовое сырье Хаишского месторождения по своим показателям представляет значитель-

ный резерв для химической промышленности, при бурении нефтяных и газовых скважин и в меди-

цине. Изучение  морфоструктуры месторождения имеет большое значение для определения напра-

вления  разведки и эксплуатации.    

Ключевие слова: барит; руда; морфоструктура; рудные столбы. 
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uak 551. 24. 559 (479. 22)                                         n. jiqia, d. vaxania 

 

navTobis da gazis genezisis ZiriTadi Teoriebis 

fonze amierkavkasiis mTaTaSueTis dasavleTi 

(kolxeTis) daZirvis zonis danaleqi safaris 

navTobgazSemcvelobis zogadi ganxilva 
 

wwaarrddggeenniilliiaa  ssttuu--ss  ggeeoollooggiiuurrii  ddeeppaarrttaammeennttiiss  uuffrroossiiss,,  gg..mm..mm..dd,,  ssrruullii  pprrooffeessoorriiss  nn..  ffooffoorraaZZiiss  mmiieerr  
 

1. Sesavali 
 

navTobgazianobis perspeqtive-
bis Sesafaseblad miRebulia struq-
turul-teqtonikuri, paleoteqtoni-
kuri, paleogeografiuli, liTolo-
giuri, geoqimiuri da hidrogeolo-
giuri kriteriumebi, romelTac av-
sebs danaleq safarSi navTobis da 
gazis Semcvelobis ganawilebis kano-
nzomiereba. am TvalsazrisiT amier-
kavkasiis mTaTaSueTis centraluri 
(imereTis) azevebisa da dasavleTi 
(kolxeTis) daZirvis zonebis mezozour-kainozouri dana-
leqi safaris WrilebSi qvemodan zemoT mizanSewonilia 
gamoiyos: qvedaiuruli, Suaiuruli, zedaiuruli, qveda-

carculi, zedacarculi, paleocenur-eocenuri, oligocenur-qvedamiocenu-
ri, Sua da zeda miocenuri da pliocenuri kompleqsebi, romlebic Seicaven 
rogorc xelsayrel, ise koleqtoruli da hermetuli Tvisebebis mqone 
qanebs. maT erTmaneTisgan mkveTrad gansxvavebuli liTologiuri Sedgenil-
oba da navTobgazSemcveloba axasiaTebT, ris Sesabamisadac unda ganisazRv-
ros navTobgazianobis perspeqtivebi. amasTan erTad saZiebo obieqtebis swo-
rad SerCevas budobebTan erTad mniSvnelovanwilad ganapirobebs navTobis 
da gazis zedapiruli gamosavlebis arseboba da burRvis procesSi maTi 
mravalricxovani gamovlinebebi Tu modenebi. dRes navTobis da gazis axali 
budobebis aRmosaCenad prioriteti eniWeba detalur geofizikur kvlevebs, 
romelTa interpretaciis masalebma da arsebulma faqtiurma monacemebma 
unda gansazRvros pirveli rigis saZiebo WaburRilis adgilmdebareoba. 

 
2. ZiriTadi nawili 

 
navTobgazdagrovebebis formireba xangrZlivi geologiuri procesia 

da xdeba gansakuTrebul sedimentaciur pirobebSi, ris gamoc mopovebis pa-
ralelurad saWiroa daZiebul iqnes axali budobebi. Sesabamisad, saTanado 

 
nn..  jjiiqqiiaa,,  

`navTobisa da gazis saba-

doebis damuSavebis, navT-

obgazsadenebis da nav-

Tobgazsacavebis eqsplua-

taciis~ mimarTulebis 

asistent profesori  

  

d. vaxania, 

geol.-min. mecn. 

doqtori, profesori 
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yuradReba unda mieqces Zebna-Ziebisa da eqspluataciis Tanamedrove meTo-
debs da teqnologiebs, navTobis da gazis fizikur-qimiur Tvisebebs, radgan 
ama Tu im regionis geodinamikuri ganviTarebis procesSi vertikaluri da 
Semdeg lateraluri migracia ganapirobebs sxvadasxva tipis budobebis 
formirebas. antiklinuri tipis budobebSi gazi, navTobi da wyali ganla-
gebulia kuTri wonis mixedviT, sxva tipis budobebis formireba ganpirobe-
bulia qanebis liTofaciesebis cvalebadobiT, pirveladi gamosolvebiT, 
stratigrafiuli uTanxmoebebiT da rRvevebis arsebobiT. garda amisa, 
msoflio praqtikaSi cnobilia, rom navTobisa da gazis dagrovebebi dakav-
Sirebulia metamorful da magmatur qanebTanac [4,5,6,7,8,11]. 

navTobis da gazis budobebis araTanabari ganawileba dedamiwis qer-
qSi gamowveulia calkeuli raionis geologiuri agebulebis TaviseburebiT, 
razedac metyvelebs Zebna-Ziebis dros dagrovili mdidari faqtiuri masa-
la, budobebis formirebis geoqimiuri procesebis Sesabamisad gazi ikavebs 
zeda horizontebs (0,5-1,5 km), qvemoT 1,5 km-dan _ 6 km-mde ganlagebulia 
navTobi, xolo 7-dan _ 10 km-mde bunebrivi meTanis dagrovebis siRrmeebia 
[1,2,4,5,6,7,8,10,11,13,14]. 

navTobis da gazis genezisi rTulia da mis mimarT didi xania 
arsebobs ori gansxvavebuli Teoria: organuli (biogenuri) da araorganuli 
(abiogenuri). TiToeuli maTganis Sesaxeb arsebobs mravali naSromi, magram 
erTpirovnuli damajerebeli aRiareba verc erTma Teoriam ver moipova, ris 
gamoc Camoyalibda mesame Sexeduleba, romelic aerTianebs wina ors da 
cdilobs Seqmnas SedarebiT damajerebeli argumentebi. 

organuli Teoriis Tanaxmad, navTobi warmoiSoba planqtonuri da 
sapropeluri organuli nivTierebebisagan, romlebic tbiuri, zRviuri an 
okeanuri auzis fskerze ileqeba mdinareebis mier Catanil narecx masala-
sTan erTad iseTi intensiurobiT, rom fskerma ar ganicados ucbadi 
daZirva, winaaRmdeg SemTxvevaSi zRvebi da okeaneebi garkveuli periodis 
ganmavlobaSi amoivseboda da xmeleTs gauTanabrdeboda; Tu mxedvelobaSi 
miviRebT, rom zog regionSi danaleqi qanebis simZlavre aTeul kilometrs 
aRwevs, maSin gasagebia, Tu ra siRrmeebze imyofeboda organuli masalis 
Semcveli qanebi, vinaidan zRvis (okeanis) fskeris daZirvis procesi Tanda-
TanobiTia, organuli masala pirveli aTeuli metris siRrmeze anaerobul 
(uJangbado) geoqimiur garemoSi xvdeba da mikroorganizmebis cxovelq-
medebis Sedegad ixrwneba. es procesi fskeris daZirvis gamo bolomde ar 
mimdinareobs, masze temperatura da wneva moqmedebs, rac bitumis warmoSo-
bisaTvis xelsayrel pirobebs qmnis. momdevno stadiebSi ganamarxebuli 
organuli masala mzardi temperaturisa da wnevis gavleniT metamorfizms 
ganicdis, magram arc es procesia uwyveti, radgan organuli masalis 
gardaqmna xelsayrel Termodinamikur pirobebSi mxolod garkveul siRr-
meze xdeba (2-3,5 km-s, temperatura 70-1150-is farglebSi meryeobs). dRes 
navTobis warmoSobis siRrmeebi 2,5 km-dan 6 km-mde meryeobs da damokidebu-
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lia organuli masalis bunebaze, qanebis liTologiur Sedgenilobaze, 
geoTermuli gradientebis sidideze da teqtonikuri procesebis xangrZli-
vobaze, rodesac temperaturisa da wnevis faqtorebi gavlenas axdens 
organuli nivTierebebis gardaqnis intensiurobaze. cxadia, navTobis da 
gazis warmoSoba organuli Teoriis mixedviT, rTuli da xangrZlivi 
procesia, rasac sawinaaRmdego debulebad iyeneben araorganuli Teoriis 
momxreebi. maTi azriT, navTobis da gazis warmoSobis mTavari faqtori 
dedamiwis siRrmeSi anu mantiaSi arsebuli Termodinamikuri procesebia. 
organuli Teoriis mixedviT dadgenilia, rom parafinis da gogirdis Sem-
cveli navTobi 2500 temperaturis zemoT iSleba, rac gamoricxavs 
naxSirwyalbadiani naerTebis warmoSobas maTi temperaturis Sesatyvisi 
siRrmeebis qvemoT. daZirvis Sedegad organuli nivTierebac ganicdis 
gardaqmnas da sawyis stadiaze (qimiuri cvlilebebis garda) iwyebs gamkvri-
vebas, xolo temperatura da wneva axdens maT erTian danaleq qanad garda-
qmnas. liTogenezisis es procesi mimdinareobs TandaTan da gavlenas axdens 
Tixovan naleqebze, ris gamoc naxSirwyalbadebi qanSi CarCenil zRvis wyal-
Tan erTad gamoiwureba da forovan an napralovan qanebSi gadainacvlebs; 
aseT qanebs, pirvel rigSi, miekuTvneba qviSaqvebi, kirqvebi da vulkanoge-
nuri qanebi. amasTan, gamkvrivebuli Tixa hermetul saxuravs warmoadgens da 
aseT Sreebs Soris moqceul koleqtorebSi iwyeben jer vertikalur, Semd-
gom lateralur migracias maRali da dabali wnevebis areebamde. migraciis 
procesi intensiuri xdeba teqtonikuri procesebis gaaqtiurebiT da damoki-
debulia danaoWebis fazisebis gamovlinebis simZlavreebze. zRvis (okeane) 
fskeris xangrZlivi da mdgradi daZirvis zonebi, sadac aTeuli kilome-
tris simZlavris danaleqi qanebi grovdeba, dedamiwis qerqis labilur 
(moZrav) regionebs warmoadgens da danaoWebis Sedegad danaleqi qanebi 
horizontaluri mdgomareobidan xmeleTis saxiT amomzeurdeba, xolo zRvis 
(okeanis) akvatoriaSi _ kordilierebi da wyalqveSa qedebi yalibdeba. 

danaoWebis procesSi koleqtorebSi dagrovili navTobi da gazi, 
maRali wnevis gavleniT, iwyebs migracias gamtar SreebSi manamde, sanam 
xelsayrel hidrodinamikur pirobebSi ar moeqceva, ris Semdeg struqturu-
li agebulebis mixedviT formirdeba sxvadasxva tipis budobebi. amave dros 
antiklinebis mosazRvre sinklinebs avsebs fenis wyali, romelic geos-
tatikuri donis mixedviT wnevis qveS amyofebs navTobs da gazs. cxadia, rom 
es wneva xelsayrel pirobebs qmnis maT zemoT amosvlisaTvis rogorc 
reliefis zedapize, ise WaburRilis burRvis procesSi. zedapirul piro-
bebSi navTobis da gazis bunebrivi gamosavlebi zogjer imdenad intensiu-
ria, rom patara nakadulebis saxiT (wyalTan erTad) moedineba. aseTi 
gamosavlebi cnobilia saqarTvelos teritoriaze _ kaxeTSi, raWaSi, 
imereTis da TrialeTis qedebze, guriaSi da afxazeTSi. navTobi da gazi 
aRwevs zedapirs rRvevebis saSualebiT, romlebic siRrmeSi vertikalurad 
an odnav daxrili sibrtyiT kveTs navTobgazSemcvel qanebs. aseT movlenas-
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Tan dakavSirebulia talaxis vulkanebic, riTac mdidaria azerbaijanis 
aRmosavleTi nawili, kaxeTi da guria-aWaris mimdebare Savi zRvis akva-
toria. navTobis da gazis zedapirulma gamosavlebma mniSvnelovani roli 
Seasrula budobebis aRmoCenis saqmeSi, radgan pirvelad maT mixedviT 
daiwyo Zebna-Zieba [1,2,4,5,7,8,9,10,11] da aRmoCenil iqna mravali budobi (maT 
Soris saqarTveloSic). 

araorganuli Teoriis mixedviT navTobis da gazis warmoSoba 
SeiZleba Semdegnairi iyos: [6, 7, 11]. 

1. d. mendeleevis karbiduli Teoria; 
2. kosmosuri hipoTeza, romlis Tanaxmad navTobi warmoiSoba deda-

miwis pirveladi atmosferos naxSirwyalbadebisagan (STanTqmulia 
magmaSi), xolo miwis myari qerqis Camoyalibebis Semdeg gamoiyofa 
da qmnis navTobisa da gazis dagrovebebs. 

3. magmaturi hipoTeza _ navTobis naxSirwyalbadebi genetikurad 
dakavSirebulia magmasa da magmur movlenebTan; 

4. hipoTeza, romelic amtkicebs, rom dedamiwis mantiaSi arsebobs mza 
navTobi, romlisaganac miwis qerqSi xdeba dagroveba sabados 
saxiT; 

5. hipoTeza, romelic navTobis (gazis) warmoSobas ukavSirebs deda-
miwis qerqis qanebis da mineralebis warmoqmnis process. aqedan 
gamomdinare, araorganuli Teoriis momxreebs ar sWirdebaT orga-
nuli nivTierebebis dagrovebis da geoqimiuri gadamuSavebis rTu-
li procesebis ganxilva. 

yovelive zemoT Tqmulidan SeiZleba gakeTdes Semdegi daskvna: 
1. biogenuri Teoriis Tanaxmad, navTobi warmoiSoba planqtonuri da 

sapropeluri organuli nivTierebebisagan, romlebic qanebis narecx masa-
lasTan erTad ileqeba zRviuri auzis fskerze. Tu gaviTvaliswinebT imas, 
rom dasavleT saqarTvelos sxvadasxva regionSi danaleqi safaris simZ-
lavre cvalebadobs 2-3 km-dan (imereTis azeveba) 8-10 km-mde (kolxeTis daZi-
rva) da mimdebare Savi zRvis akvatoriaSi aRwevs 15 km-mde, maSin dazustebas 
iTxovs Tu ra cvlilebebs ganicdida wnevisa da temperaturis gavleniT na-
vTobis da gazis warmoSoba. Ees ukanaskneli ganpirobebulia struqturul-
teqtonikuri agebulebidan gamomdinare organuli nivTierebebis bunebaze, 
qanebis liTologiur Sedgenilobaze, geoTermuli gradientis sidideze, 
temperaturisa da wnevis zemoqmedebis xangrZlivobaze, radgan organuli 
nivTierebebis Semcvel qanebze wnevebis zemoqmedeba iwvevs naxSirwyal-
badiani fluidebis gamodevnas (zRvis wyalTan erTad) navTobis warmoSobis 
adgilidan zemoT mdebare gacilebiT forovan an napralovan qanebSi [1-13]. 

2. siRrmuli (abiogenuri) koncefciis mixedviT navTobis warmoSoba 
ganixileba, rogorc dedamiwis degazaciis bunebrivi procesis Sedegi. mag-
ram navTobis, gazis da wylis dedamiwis qerqSi ganawilebis kanonzomiereba 
da naxSirwyalbadovani fluidebis Sedgeniloba miuTiTebs, rom navTobisa 
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da gazis warmoSobisaTvis saWiroa rogorc mantiuri nivTiereba, ise 
qanebSi gabneuli organuli nivTiereba. liTosferos filaqnebis teqtonikis 
Teoriis mixedviT, navTobis da gazis warmoSoba SeiZleba xdebodes naxSir-
wyalbadebis generaciis Sedegad subduqciis zonebSi organuli nivTierebe-
bis Termolizis xarjze [6,7,11]. 

orive zemoT aRniSnuli koncefcia kargad xsnis navTobgazSemcvel 
auzSi danaleqi qanebis navTobmbad potencialTan SedarebiT navTobis 
bevrad didi budobebis arsebobas. amJamad eWvs ar unda iwvevdes is faqti, 
rom navTobgazdagrovebis ZiriTad areebs warmoadgens dedamiwis qerqis 
msxvrevis msxvili zonebi (siRrmuli rRvevebi). 

navTobis da gazis dagrovebebis niSnebia: 
1. navTobis da gazis gamosavlebi dedamiwis zedapirze; 
2. modena an gamovlineba WaburRilSi an samTo gamonamuSevrebSi; 
3. bitumebis arseboba qanebSi; 
4. Txevadi da gazobrivi naxSirwyalbadebis arseboba fenis wylebSi; 
5. mZime naxSirwyalbadebis arseboba gazebSi; 
6. danaleqi safaris WrilebSi navTobgazwarmomSobi da koleqtoru-
li Tvisebebis mqone qanebis arseboba; 

7. naoWebis konfiguraciidan gamomdinare navTobis da gazis dagrove-
bebisTvis saWiro hermetuli damWeri qanebis arseboba. 

saukuneze meti xnis ganmavlobaSi saqarTvelos teritoriaze geolo-
giuri agebulebis Seswavlam da warmoebulma Zebna-ZiebiTma samuSaoebma 
Tavisi Sedegi gamoiRo: aRmoCenil da aTvisebul iqna sasargeblo wiaRiseu-
lis mravali saxeoba, maT Soris navTobisa da gazis budobebi.  

imisaTvis, rom danaleq safarSi ganisazRvros naxSirwyalbadebis 
Semcvelobis xarisxi, saWiroa vimsjeloT: 

1. sedimentaciuri auzis daZirvis tempis, wnevebis, temperaturis, fe-
nis wylis cirkulaciis reJimis, mineralizaciisa da siTburi 
nakadebis ganawilebis kanonzomierebis Sesaxeb; 

2. naleqdagrovebis geoqimiur pirobebze; 
3. naxSirwyalbadebis Semcvelobaze, pirveladi kerogenis qimiur 

Sedgenilobaze, katagenezsa da gardaqmnis xarisxze; 
4. navTobisa da gazis warmoSobisaTvis xelsayreli qanebidan migra-

ciul gzebsa da SesaZlo dagrovebebze. 
mTaTaSueTis dasavleT (kolxeTis) daZirvisa da centraluri (imere-

Tis) azevebis zonebis farglebSi mezozouri asakis kompleqsebidan navTob-
gazSemcvelobiT gamoirCeva zedacarculi karbonatuli, zedaiuruli kar-
bonatul-terigenuli (SesaZloa vulkanogenuric), baiosur-baTuri da aale-
nuri terigenuli qanebi, xolo saZiebo obieqtebis SerCevis TvalsazrisiT 
dRes aSkarad gamoisaxeba oqumis struqturuli koncxi, oCamCiris, galis, 
zugdidis, yulevis, malTayvis, foTis, aRm. da das. Waladidis, qvalonis, 
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saRvamiCaos, xobis, maRlakis, farcxanayanebis, samtrediisa da mTisZiris 
antiklinebi [1-10, 13]. 

mTaTaSueTis dasavleTi (kolxeTis) daZirvis samxreT zolSi navTob-
gazSemcveloba SesaZloa dakavSirebuli iyos lesis antiklinis baremul-
aptur naleqebTan. qanebSi navTobgazSemcvelobis ganawilebis kanonzomie-
rebis mixedviT baremul-apturi naleqebi Zebna-Ziebis Tanmxleb kompleqsad 
unda CaiTvalos oCamCiris, galis, zugdidis, yulevis, samtrediis antikli-
nebze; xolo mTisZiris, malTayvis da foTis struqturebze ZiriTadad nav-
TobgazSemcvel kompleqsad. kolxeTis zonis mimdebare Savi zRvis akvato-
riaSi, geofizikuri monacemebiT, gamoisaxeba malTayva-zRvis, das. mal-
Tayvis, das. grigoleTis, yulevi-zRvis antiklinebi, oCamCirisa da soxumis 
Selfuri TaRebi, sadac perspeqtivebi ZiriTadad dakavSirebulia mezozour 
naleqebTan (zedacarculi, zedaiuruli, baTuri da zedabaiosuri), xolo 
molasuri formacia Tanmxleb saZiebo kompleqsad unda miviCnioT [1_11]. 

centraluri (imereTis) azevebis zonis farglebSi, pirvel rigSi, 
yuradRebas imsaxurebs daxurul hidrodinamikur pirobebSi ganlagebuli 
toarsuli da aalenuri naleqebi, xolo navTobgazianobis perspeqtivebi 
ganisazRvreba qveda da Suaiuruli naleqebidan navTobisa da gazis rogorc 
zedapiruli gamosavlebis, ise burRvis procesSi da (samTo gamonamuSe-
vrebSi) maTi gamovlinebebisa da modenebis siuxviT. organuli nivTierebebis 
SemcvelobiT gamoirCeva qvedaiuruli Tixa-fiqlebi da qveda baTuri Tixebi, 
romelnic navTobgazwarmoSobisaTvis xelsayrel qanebad aris miCneuli, 
xolo mis zemoT ganlagebuli toarsuli, aalenuri, zedabaiosuri da 
zedabaTuri qviSaqvebi navTobSemcvel qanebad. 

 okribis amowevis msxvil antiklinur struqturebze toarsuli da 
aalenuri naleqebis mixedviT detaluri geofizikuri kvleva-Zieba pirvel 
rigSi unda ganxorcieldes. amasTan (imereTis) azevebisa da gagra-javis 
zonebis iuruli naleqebis zedapiruli Wrilebis dazusteba gadamwyvet 
rols asrulebs perspeqtivebis gansazRvraSi, magram arsebuli masala jer 
kidev Txoulobs damajerebel argumentacias da Sesabamisi kvleva-Ziebis 
Catarebas. amasTan, dasadgenia iuruli naleqebis sruli simZlavreebisa da 
liTofaciesebis ganawilebis kanonzomiereba rogorc dasavleT (kolxeTis) 
daZirvis zonis, ise mimdebare Savi zRvis akvatoriis farglebSi [1_11]. 

savsebiT dasaSvebia, rom qvedaiuruli asakis Tixian naleqebSi war-
moqmnilma naxSirwyalbadianma fluidebma migraciis Sedegad toarsul-
aalenur qviSaqvebSi ganicada lateraluri gadanacvleba da dagroveba 
sxvadasxva tipis budobebis saxiT. amave dros qvedaiuruli qanebi Secvli-
lia katagenezis stadiis mixedviT, romelic Seesabameba navTobis warmo-
Sobis mTavar fazas (siRrme _ 2-3 km-dan 4,5 km-mde, temperatura _ 100-1800, 
xolo vitrinitis arekvlis unari 0,5-1,7 %-mde), amasTan pelituri warmona-
qmnebi xasiaTdeba sapropeluri tipis organuli masalis mdidari Semcvelo-
biT, romelic dagrovda geoqimiurad aRdgeniT garemoSi [6,10,13,14]. 



saerTaSoriso samecniero-teqnikuri sainformacio Jurnali ̀ ssaaqqaarrTTvveellooss  nnaavvTToobbii  ddaa  ggaazzii~ 

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

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

  

vvttwwyybbtthhtt,,ff                                                                      --                                                                              uuttjjkkjjuubbff                                                                                --                                                        SSCCIIEENNCCEE 

83 

122, 2008 

 
kolxeTis (dasavleTi) daZirvis zonis saerTo liTologiur-stratigrafiuli 

sqema (d. vaxania, 1998) 
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qvedabaiosuri vulkanogenuri da zedaiuruli lagunuri feradi 
(okribis) wyeba da oliviniani baza-
ltebi ver akmayofilebs navTobgazwar-
moSobisaTvis xelsayreli qanebis kri-
teriumebs. am mxriv sayuradReboa zeda 
baiosis da qveda baTuris Tixiani 
qanebi, rac gamowveulia imiT, rom 
quTaisis SemogarenSi sxvadasxva daniS-
nulebis WaburRilebSi baTuri nale-
qebidan miRebul iqna gazis Zlieri mo-
dena da navTobiT gajerebuli  wyali,  
xolo zedabaiosuridan maRlaki _ far-
cxanayanebis moedanze miRebul iqna 
gazi [3,6]. zemoT aRniSnulidan gamomdi-
nare, SeiZleba daisvas sakiTxi amave 
asakis Tixian qanebSi navTobgazwarmo-
SobisaTvis xelsayreli qanebis arsebo-
bis Sesaxeb, rac gamowveulia imiT, rom 
SeeZlo ki marto qvedaiurul Tixian 
qanebSi warmoqmnil naxSirwyalbadebs 
daekmayofilebina toarsuli, aalenuri, 
baiosuri, baTuri, zedaiuruli asakis 
koleqtorebi, razedac metyvelebs kol-
xeTis daZirvisa da imereTis azevebis 
zonebis farglebSi burRvis procesSi 
amave naleqebidan dafiqsirebuli mrava-
lricxovani navTbgazgamovlinebebi. 

 Tu gavaanalizebT navTobisa da 
gazis Zebna-ZiebiTi samuSaoebidan miRe-
bul monacemebs, davrwmundebiT, rom 
dasavleT saqarTveloSi arsebobs axa-
li navTobgazdagrovebis aRmoCenis rea-
luri SesaZlebloba. dRevandeli Seswa-
vlis doneze navTobgazSemcveli komp-
leqsebidan, SedarebiT ukeT aris ganxi-
luli oligocenur-pliocenuri mola-
suri formacia, zedacarculi da zeda-
iuruli naleqebi. 

rogorc zemoT aRniSnulidan Ca-
ns, navTobgazSemcveloba dasavleT sa-
qarTvelos danaleqi safaris TiTqmis 

yvela liTologiur-stratigrafiul erTeulTan aris dakavSirebuli, xolo 
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naxSirwyalbadovani fluidebis bunebaze unda migvaniSnos Savi zRvis 
akvatoriis fskeridan meTanSemodinebisa da talaxis vulkanis breqCiebidan 
amoRebulma analizebma, agreTve guriis sanapiro zolSi heliumisa da 
argonis maRalkoncentraciuli ubnebis arsebobam. aSkaraa, rom siRrmidan 
wamosuli emanaciebi ereva qanSi gabneul organul nivTierebas da sawyis 
masalas aZlevs navTobisa da gazis budobebis formirebisaTvis [6,7,10,11,12]. 

 
3. daskvna 

 
dabolos, amierkavkasiis mTaTaSueTis dasavleT (kolxeTis) daZirvi-

sa da centraluri (imereTis) azevebis zonebSi navTobis da gazis dagro-
vebebi SesaZlebelia dakavSirebuli iyos toarsul-aalenuri, zedabaiosur-
baTuri, zedaiuruli da oligocenur-pliocenuri asakis qviSaqvebTan da 
agreTve aalenuri, zedaiuruli da zedacarculi asakis kirqvebTan. 

 

   

dasavleT saqarTvelosTan mimdebare Savi zRvis akvatoriis fargle-
bSi: soxumis, oCamCiris da yulevis Selfur TaRebze navTobisa da gazis 
dagroveba SesaZlebelia dakavSirebul iyos zedabaiosur-baTur qviSaqveb-
Tan, zedaiurul da zedacarcul kirqvebTan, xolo oligocenur-pliocenu-
ri molasuri formacia unda miviCnioT Tanamgzavr saZiebo kompleqsad. 
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 UDC 551.24.559(479.22)                                                                                           N. Jikia, D. Vakhania 

 

GENERAL OVERVIEW OF GAS AND OIL SETURATION OF 

SEDIMENTARY COVER OF THE WEST (KOLHIDA) ZONE OF 

SINING, TRANSCAUCASIA INTERMOUNTAIN REGION 

AGAINST THE BACKGROUND OF OIL AND GAS GENERATION 

PROBLEMS 
  

pprreesseenntteedd  bbyy  NN..  PPooppoorraaddzzee  ffuullll  pprrooffeessssoorr,,  DDooccttoorr,,  GGeeoollooggiiccaall  SScciieenncceess,,  HHeeaadd  ooff  GGeeoollooggiicc  DDeeppaarrttmmeenntt,,  GGTTUU  

  

1. Introduction 
   

 Geology of the West (kolkhida) sinking zone of Transcaucasia Intermountain Region and 

adjacent water area of The Black Sea is given in numerous works [1-17], based on analysis of 

geological-geophysical, hydrogeological-geochemical researches (including drilling data) of 

different expeditions of Georgia and The Black Sea countries, which deserve interest in defining 

geology and degree of oil-and gas saturation of the sedimentary cover. Especially as, oil- and gas 

accumulations are exposed all over The Black Seacoast (Rize, Supsa, Shromisubani, Chaladidi, 

Okumi, Semenovskoe, Serebrianskoe, Golitsina, Lebedo et al.). Numerous surface outflows, oil- 

and gas shows and flows during drilling from multi-aged rocks of the sedimentary cover [1-17] 

should be also taken into account. 

To avoid repeating of basic questions of geology and oil- and gas content, there are adduced 

the basic variants of oil- and gas accumulations below, which are the most promising exploration 

objects for deep drilling ( to 5 km). 

On the land of West Georgia oil accumulations are exposed in the upper Jurassic (Okumi), 

upper cretaceous (Chaladidi), upper Miocene (Supsa) and the lower Pliocene (Shromisubani) 

deposits, and abundant oil- and gas shows during drilling together with geochemical analysis allow 

to determine perspectives of oil-gas content and develop further recommendations [2,3,4,5,12,13]. 

Besides that, from the bottom of the Black Sea, methane intensive release and separations and zones 

of gas hydrates concentration are registered [3, 9, 10, 12, 13, 14, 15]. It is evident from the actual 

data that clayee rocks of the lower Jurassic, lower bathonian, carbonate suite of the upper Jurassic, 

clays of albian-senomanian, Paleocene-the lower Eocene flysch and lower clayee parts of 

Oligocene-Miocene molasse complex are the most favorable rocks for oil- and gas generation, 

while sandstones of toarsian-aalenian, upper bajocian and bathonian, limestone and sandstones of 

the upper Jurassic and the lower cretaceous, limestone of the upper cretaceous and sandstones of 

Oligocene-lower Pliocene are oil- and gas containing ones. It should be mentioned that detailed 

geological-geophysical researches have been carried out by “Anadarko», an American Oil 

Company in the southeast of the black Sea, in the result of which several considerable promising 

structures came into sight.  
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2. The Body 
 

According to geology, in the Black Sea water area, adjacent to the West Georgia, in the top 

of the upper cretaceous there are distinguished elevated (1500-1700 m from the sea bottom) 

Gudauta-Sukhumi and Ochamchire-Kulevi underwater domes, where Oligocene-the lower Eocene 

deposits are of comparatively low thicknesses. Thickness of Paleocene-Eocene deposits increases 

from land the towards Black Sea. In the central and the southeast parts of the top of lower Miocene 

and Eocene deposits, they are deposited at 3-4 and 5-6 km, respectively, and of the upper cretaceous 

– at up to 7-8 km, which indicates to the sea bottom bending during Cenozoic. At that, continental 

slope of the Eat-Black Sea depression is steep, composed of cretaceous-paleogene rocks and formed 

from the beginning of the Paleocene [3, 5, 16]. Depth of the lower cretaceous and the Jurassic rocks 

deposition is being established by separate seismic lines. Length and width of underwater domes in 

the top of the upper cretaceous form 50 and 35 km, respectively, where there are distinguished a 

number of anticline folds. A sub-meridional fault (500 m amplitude) passes from north to south, 

reflecting Sukhumi-Trabzon deep fault. In the south-east part of the Black Sea water area, 

dislocations with a break of continuity are connecting with the structures of the West Georgia land 

directly [2, 3, 4, 5, 16], but fault tectonic schemes of the West Georgia and the Black Sea water area  

should be matched with the top of the upper cretaceous. It should be mentioned that thickness of the 

lower cretaceous deposits increases from land to sea from 1,5 km to 3 km [2, 3, 17]. The maximal 

thickness of the upper cretaceous within the Black Sea water area forms 600-700 m, but it blows out 

at 4 km deep to the south direction. In the central part of the west (Kolkhida) zone, according to 

drilling data, thickness of the upper cretaceous carbonated suite does not exceed 200-300 m, and in 

the north part it increases up to 800 m [2, 3, 4, 5, 16]. It can be supposed that in the later cretaceous, 

there existed a continental slope, separating territory of West Georgia from the East Black Sea 

depression [2, 3, 16]. 

Seismic data of Jurassic deposits is rather poor in the Black Sea water area. Relatively clear 

picture comes into the sigth in the top of upper Jurassic. Reflecting seismic horizons are well 

distinguished by volcanogenic rocks of the lower bajocian and the upper Jurassic [2, 12]. It can be 

supposed that thickness of the upper Jurassic in the water area does not exceed 1-1,5 km, and of all 

Jurassic complex – is up to 3-4 km [3, 4, 5, 16]. According to the geological survey and deep 

drilling data, carbonated-terrigenous rocks of the upper Jurassic are facially replaced by lagoon-

continentals [2, 3, 4, 12, 17], beneath which, in the central part of the West (Kolkhida) zone of 

sinking there are deposited olivinic basalts [2, 3, 12]. Established thicknesses of three suites of the 

upper Jurassic, mentioned above, form 1000-1200, 800 and 500 m, respectively.  

In the southeast part of the Black Sea, there are clearly distinguished surfaces of conditional 

seismic horizons of Oligocene-Pliocene malasse formation.  Here come into sight perspective oil 

anticline folds [2, 17], their length and width are 10 to 30 km and from 3 to 8 km, respectively 

(altitude from 300 up to 500 m.). In the southeast part of the Black Sea there accumulates thick (5 

km) Oligocene-Miocene molasse formation, which gradually decreases sideways the land of the 

West Georgia [2, 4, 5, 17]. Coastal part of the West Georgia experienced the maximum of sinking 

during Oligocene-Miocene, but beginning with the later sarmatian starts rising. Post-Oligocene 

structures experienced strong deformation. Thickness of Pliocene deposits varies from 500 up to 

2000 m. 

Loss of seismic waves in the southeast part of the Black Sea indicates to deep rupture 

availability. Length and width of folds in Paleocene-Eocene deposits are 15-25 km and 5-8 km, 

respectively. Paleocene-Eocene flysch, volcanogenic rocks of the middle Eocene and the upper 
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cretaceous limestones are promising complexes for oil- and gas exploration on the land of the West 

Georgia. Sideways the Black Sea they deepen, which determines first priority of oil- and gas 

deposits exploration in molasse formation of Oligocene lower Pliocene, with which, are connected 

both of oil deposits (Supsa and Shromisubani), and numerous oil- and gas shows on the land of 

West Georgia, during drilling. 

In the northeast part of the Black Sea area, the upper cretaceous carbonated, the upper 

Jurassic terrigenous-carbonated and the upper bajocian-bathonian terrigenous deposits are of 

exploration interest. Forming of the main structures is conditioned with the activity of tectonic 

processes in deep ruptures [2, 3, 5, 12, 13, 14, 17].  

The West Georgia experienced irregular deepening at the early Jurassic-aalenian stage. 

Thick (up to 3000 m) deposits of black clayey shales, siltstones and quartz-arkozic sandstones with 

conglomerate and limestone interlayers accumulated in reducing medium. At that, all suites of the 

lower Jurassic are connected with each other by gradual transition. The early Jurassic transgression 

was gradually taking power up to aalenian, when it changed into regression, provoked by Donetsk 

(the later aalenian) phase of folding. During the early bajocian, the West Georgia territory 

experienced a steady deepening, where there accumulated thick (up to 2500 m) deposits of 

limestone-alkaline composition at the expense of products of lavas underground outflows, and in 

bajocian – normal-sea terrigenous deposits ( up to 1000 m). According to I. Gamkrelidze [5] their 

formation is related with functioning of subduction zone along the north edge of relict Paleotetice. 

Regression initiated in the later bajocian was lasting in bathonian as well, when the middle Jurassic 

basin was broken up into small freshwater ponds, where there accumulated sandstone-clayey coal-

bearing deposits from 200   to 600 m, which was caused by strong Chegemi (the later bathonian) 

phase of folding. To it also should be connected partition of the Georgian territory in separate 

tectonic blocks (zones, bending and risings) and forming of thick local folds. Besides that, it 

determined division of Jurassic complex into two structural stages [2, 4, 5, 12]. 

Transgression, initiated in the earlier Callovian was increasing up to the Tithonian age, when 

it changed into short-term regression, provoked by Andian (the later Tothonian) phase of folding. In 

the north the sub-platform formation of shallow sandstone-clayey and carbonate deposits of 

thickness from 600 up to 1500 m are developed. According to G. Nadareishvili [12], an intra-arch 

rift was formed in the central part of the West Georgia at the beginning of the later Jurassic, where 

at the beginning of Callovian and the earlier Oxfordian the olivinic basalt outflows were taking 

place, whereas the Kimmeridgian-Tithonian are presented by variagated saliferous clays, sandstones 

and conglomerates, with breccias, gypsum and halite interlayers. At that, carbonated-terrigenous 

deposits of the upper Jurassic are in unconformity over different rocks of the middle Jurassic. 

Thickness of the upper Jurassic saliferous suite, in different areas varies from 100 up to 1000 m [2, 

4, 12]. In consequence with the Andian phase of folding, previous structural elements went through 

wash out and additional folding [2, 4, 5, 12]. 

Owing to the earlier cretaceous transgression within the West Georgia, a carbonated 

complex began to form – dolomites and dolomitized limestones of the Berriasian-Barremian stages, 

thinly laminated marlstoned limestones of the Aptian stage and clayey marlstones with 

volcanogenic rocks interlayer of the Albian stage. At that, thickness of the lower cretaceous in the 

north part is 1300m, in the east – up to 400-500 m, and in the south there increase thicknesses of the 

albian-senomanian formations. Primary pinching-out is conditioned by increasing of the earlier 

cretaceous regression, which was developing to Albian, then it changed into regression,  provoked 

by Austrian (the later Albian) phase of folding [2, 4, 5, 12].  
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Carbonate and volcanogenic rocks (up to 800 m) formed in the later cretaceous within the 

West (Kolkhida) zone. At that, transgression began at that earlier senomanian, and it changed into 

regression at the end of the Danian age, which was connected with Laramian phase of folding [2, 4, 

5, 12]. 

During Paleocene-Eocene, carbonate deposits accumulated (limestone, marlstone, clayey 

marlstone and sandstones), which thickness does not exceed the first hundreds of meters. Summary 

deepening over a period of cretaceous and Paleocene-Eocene does not exceed 2500-3000 m. 

Unconformity between Thanetian and Danian stages, the upper and the middle eocene, oligocene 

and the upper eocene are conditioned by Laramian, Trialetian and Pyrenean phases of folding, 

respectively [2, 4, 5, 12]. 

Oligocene-Pliocene molasse formation accumulated in the sea, freshwater and continental 

conditions, at the expense of older rocks products wash out. In the coastal part of the West Georgia, 

summary thickness of the given formation reaches 4000 m, and in the rest of the territory, it remains 

only in separate depressions. A tectonic rate inversion is connected with the beginning of 

Oligocene, but thiere began to form folded structures, neotectonic movements from the later 

Sarmatian, which conditioned the final forming of the West Georgia modern structure. At that 

thickness of clayey deposits of the Oligocene-the lower Miocene varies from 200 up to 1000 m, 

above which there follow clays with middle Miocene marlstone and sandstone interlayers. At that, a 

transgressive deposit of Chokrakian stage is connected with Shtirian phase, and with the beginning 

of transgression, there accumulated clays, siltstones and sandstones with conglomerates, marlstone 

and limestone interlayer of Chokrakian, Karaganian, Konkian and Sarmatian stages. Transgression 

changes into regression in the later Sarmatian, which conditioned the final division of the Central 

(Imereti) zone of rising into the West (Kolkhida) and the East (Kartli) bays of the Black and the 

Caspian seas, respectively [2, 3, 4, 5, 14, 17].  

In the complete sections, above Miocene there follow Meothian and Pontian, Kimmerian 

and Kualnikian stages, that are in unconformity with different older deposits. At that, summary 

thickness of Pliocene deposits increases to western direction (to the Black sea) and exceeds 3000 m 

according to drilling data [2, 3, 4, 12, 14, 17]. Unconformity between Sarmatian and Meothian, 

Kimerian and Ponthian stages, the upper Pliocene and the Post Pliocene, is connected with Attian, 

Rodanian Valakhian phases of folding, respectively. Consequently deep faults were reviving and 

ancient folds were going through additional folding. 

According to I. Gamkrelidze [5], a period of total compression of the Greater Caucasus at 

orogenic stage may be attributed to subduction zones activities, provoked by subduction of more 

missing southern plates under relatively uplifted ones of the Southern slope of the Greater 

Caucasus.  

Areas of intensive methane separation, zones of high concentration of gas hydrates, 

diapyrizm, and mud volcanism in the water area, and concentration of helium and argon in the 

coastal part of Adjara and Guria indicate to the availability of deep faults [1, 2, 3, 5, 6, 8, 9, 10, 15]. 

Available hydrogeological and geochemical analysis show that rocks of the West Georgia 

sedimentary cover and the East-Black sea depression, at separate ages of geological development, 

were situated at different depth, which determines the ways of hydrocarbon fluids migration.  

According to regularities of distribution  of lithofacies and thicknesses and saturation with 

hydrocarbons, at different stages of geological development, fluids were migrating to different 

directions – from the Black sea to the land of the West Georgia and vice versa. 
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3. Resume 

 

  In West (Kolkhida) Depression zone of Transcaucasia Intermountain Region, oil and gas 

accumulations can be connected with toarsian-aalenian, upper bajocian-bathonian, upper Jurassic 

and Pliocene age sandstones, the upper Jurassic and the upper cretaceous carbonate rocks, and in 

the south zone – with baremian-aptian terrigenous-carbonate rocks.  
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navTobis da gazis genezisis ZiriTadi Teoriebis fonze 

amierkavkasiis mTaTaSueTis dasavleTi (kolxeTis) daZirvis 

zonis danaleqi safaris navTobgazSemcvelobis zogadi ganxilva.  

nn..  jjiiqqiiaa,,  dd..  vvaaxxaanniiaa  

navTobgazianobis perspeqtivebis Sesafaseblad miRebulia struqturul-teqtonikuri, 

paleoteqtonikuri, paleogegrafiuli, liTologiuri, geoqimiuri da hidrogeologiuri kri-

teriumebi, romelTac avsebs danaleq safarSi navTobis da gazis Semcvelobis ganawilebis 

kanonzomiereba. am TvalsazrisiT amierkavkasiis mTaTaSueTis centraluri (imereTis) azevebisa 

da dasavleTi (kolxeTis) daZirvis zonebis mezozour-kainozouri danaleqi safaris WrilebSi 

qvemodan zemoT SeiZleba gamoiyos qvedaiuruli, Suaiuruli, zedaiuruli, qvedacarculi, 

zedacarculi, paleocenur-eocenuri, oligocenur-qvedamocenuri, Sua da zedamiocenuri da 

pliocenuri kompleqsebi, romlebic Seicaven rogorc navTobgazwarmoqmnisaTvis xelsayrel, 

ise koleqtoruli da hermetuli Tvisebebis mqone qanebs. maT erTmaneTisagan mkveTrad 

gansxvavebuli liTologiuri Sedgeniloba da navTobgazSemcveloba axasiaTebT, ris Sesaba-

misad ganisazRvreba navTobgazianobis perspeqtiuloba. amasTan, saZiebo obieqtebis SerCevas 

mniSvnelovanwilad ganapirobebs, arsebuli budobebTan erTad, navTobis da gazis zedapiruli 

gamosasvlelebis da burRvis procesSi dafiqsirebuli mravalmxrivi gamovlinebebi Tu 

modenebi. navTobis da gazis budobebis aRmosaCenad dRes prioriteti eniWeba detalur geofi-

zikur kvlevebs, romelTa interpretaciam, faqtiur monacemebTan erTad, unda gansazRvros 

pirveli rigis saZiebo obieqtebze WaburRilis adgilmdebareoba.    

sakvanZo sityvebi: navTobi, gazi, budobi, damWeri, qani, antiklini, sinklini, akvatoria, xme-

leTi, struqtura, amoweva, WaburRili, geofizika. 
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GENERAL OVERVIEW OF GAS AND OIL SETURATION OF SEDIMENTARY COVER 

OF THE WEST (KOLHIDA) ZONE OF SINING, TRANSCAUCASIA INTERMOUNTAIN 

REGION AGAINST THE BACKGROUND OF OIL AND GAS GENERATION PROB-

LEMS. N.Jikia, D. Vakhania.  

In oil and gas content estimation the structural-tectonic, paleotectonic, paleogeographic, lithological, 

geochemical and hydrogeological criteria are accepted which are filled in by oil and gas distribution 

regularities in sedimentary cover. With this point of view in Mesozoic-Cenozoic sedimentary cover of the 

Central (Imereli) zone of uplift and the West (Kolkhida) zone of sinking from bottom to top there can be 

distinguished: lower Jurassic, middle Jurassic, upper Jurassic, Paleocene-Eocene, Oligocene-lower Mioce-

ne, middle and upper Miocene and Pliocene complexes, which contain both favorable for oil and gas genera-

tion rocks and collector-capable (traps) and leak proof (cover) rocks, they are definitely distinguished from 

each other by lithological composition and oil-gas content, which determines the oil and gas-bearing 

prospects. At selecting the exploration objects oil and gas seepages and their shows or flows are of primary 

importance during drilling. Today in oil and gas new discovery detailed geophysical researches prevail after 

which interpretation should be established for the first-rate structures and allocation of exploratory wells. 

In the given article against the background of oil and gas generation theory here is presented analy-

sis of oil and gas content prospects of sedimentary cover of the West (Kolkhida) zone of sinking of Transcau-

casia intermountain, indicating probable time of oil and gas generation. 

Key words: oil, gas, deposit, trap, rock, anticline, syncline,waterarea,land, structure, uplift, well, geophysics. 

 

ОБЩИЙ ОБЗОР НЕФТЕГАЗОНАСЫЩЕННОСТИ ОСАДОЧНОГО ЧЕХЛА ЗАПАД-

НОЙ (КОЛХИДСКОЙ) ЗОНЫ ПОГРУЖЕНИЯ ЗАКАВКАЗСКОЙ МЕЖГОРНОЙ ОБ-

ЛАСТИ НА ФОНЕ ОСНОВНЫХ ВОПРОСОВ ГЕНЕЗИСА НЕФТИ И ГАЗА. Джикия Н., 

Вахания Д. //Нефть и газ Грузии. Тбилиси, №22, 2008, с. (Груз.). 

Для оценки перспектив нефтегазоносности приняты структурно-тектонические, палеотектони-

ческие, палеогеографические, литологические, геохимические и гидрогеологические критерии, кото-

рых восполняют закономерности размещения в осадочном чехле нефти и газа. С этой точки зрения в 

мезозойско-кайнозойском осадочном чехле Центральной (Имеретинской) зоны воздымания и Запад-

ной (Колхидской) зоны погружения снизу вверх можно выделить: нижнеюрский, среднеюрский,  верх-

неюрский, палеоцен-эоценовый, олигоцен-нижнемиоценовый, средне- и верхнемиоценовый и плиоце-

новый комплексы, которые содержат как благоприятные породы для образования нефти и газа, так и 

коллектороспособные (ловушки) и герметичные (покрышки) породы. Они резко отличаются друг от 

друга по литологическому составу и нефтегазонасыщенности, что определяет перспективы нефтега-

зоносности. При выборе поисковых объектов значительную роль играют наличие поверхностных  вы-

ходов нефти и газа и их проявление или притоки в процесе бурения. Сегодня для обнаружения новых 

залежей нефти и газа приоритет имеют детальные геофизические исследования, после интерпре-

тации которых должны определиться первоочередные структуры и местоположения поисковых сква-

жин. 

В данной статье на фоне существующих теорий генезиса нефти и газа даётся общий анализ 

перспектив нефтегазоносности осадочного чехла Западной (Колхидской) зоны погружения Закавказ-

ской межгорной области с указанием предполагаемого времени формирования возможных скоплений 

нефти и газа. 

Ключевые слова: нефть; газ; залежь; ловушка; порода; антиклин; синклин; акватория; суша; структу-

ра; воздымание; скважина; геофизика. 
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gg..  ooddiikkaaZZee,,  

`stu~-s mineralogiis, 

petrologiis da geoqi-

miis mimarTulebis xel-

mZRvaneli, g.m.m. doqto-

ri, sruli profesori 

გ.მ.მ. დოქტორი, sruli 

profesori  

 
 

ii..  ffaarraaddaaSSvviillii,,  

`stu~-s mineralogiis, 

petrologiis da 

geoqimiis mimarTu-

lebis asocirebuli 

profesori  

 
 

TT..  bbuuttuullaaSSvviillii,,  

 

dargis mowveuli 

specialisti 

uak 550.36                                   g. odikaZe,  i. faradaSvili, T. butulaSvili 

 

rkina da samyaro 

 

wwaarrddggeenniilliiaa  ggeeoollooggiiiiss  mmeeccnniieerreebbaaTTaa  ddooqqttoorrii,,  pprrooffeessoorr  aa..  ooqqrroossccvvaarriiZZiiss  mmiieerr   

 

1. Sesavali 
 

bunebaSi ar arsebobs qimiuri 

elementi, romelsac ar gaaCnia Sesafe-

risi Teoriuli da praqtikuli Rirebu-

leba. magram arsebobs elementebi, rome-

lTa roli civilizaciis ganviTarebaSi, 

kerZod, mecnierul_teqnikur progresSi, 

ganuzomelia. aseTia d. mendeleevis 

cxrilis rigiT 26-e qimiuri elementi 

rkina, romlis erT girvanqaSi, strabo-

nis monacemebiT, uZvelesi afrikuli 

tomebi, aT girvanqa oqros ixdidnen. im-

droindeli rkina, cxadia, meteorituli 

warmoSobisa iyo. gadauWarbeblad SeiZ-

leba iTqvas, rom rkina dResac oqroze 

Zvirfasia ara fulad gamoxatulebaSi aramed Tavisi giganturi 

daniSnulebiT. 

 

2. ZiriTadi nawili 
 

fizikur_qimiuri TvisebebiT rkinas ar Camouvardeba da 

aWarbebs kidec iseTi iSviaTi da Zvirfasi elementebi, rogoric 

aris volframi, reniumi, hafniumi da sxva, magram maTi gavrceleba 

dedamiwis qerqSi da saerTod samyaroSi imdenad mcirea, rom 

Sedarebaze saubari azrs kargavs. rkinis saSualo qimiuri 

Semcveloba dedamiwis qerqSi anu klarki Seadgens 65%, xolo 

volframisa - 1,3.10-4%, e.i. 1,3 g/tonaze. Ees ki daaxloebiT 30 

aTasjer aWarbebs volframis klarks. 

sainteresoa, rom rkina Tavisi gavrcelebiT uklebliv yvela 

liTons Warbobs da ara mxolod Cven planetaze, aramed mTel 

samyaroSi. qvemoT moyvanili cxrilebi naTel warmodgenas iZleva 

am sakiTxze. 
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cxrili 1 

rkinis Semcveloba sxvadasxva tipis meteoritebSi (%) 

 

komponentebi 

enstatituri 

qondritebi 

 

Cveulebrivi 

𝐻-qondri-

tebi 

Cveulebrivi 

𝑖_qondritebi 

naxSirbadiani qondritebi 

tipi III tipi II tipi I 

𝐹𝑒 

𝐹𝑒𝑆 

𝐹𝑒𝑂 

 

rkinis ja-

muri Semcv. 

23,70 

8,50 

0,23 

 

27,50 

15,15 

6,11 

10,21 

 

23,50 

6,27 

5,89 

15,41 

 

20,27 

4,02 

5,12 

24,34 

 

27,00 

0,00 

2,61 

27,34 

 

23,00 

0,00 

5,65 

22,86 

 

24,00 

 

cxrili 2 

 

elementi g.vaSingtonis 

mixedviT 

p.Nniglis 

mixedviT 

a.fersmanis 

mixedviT 

f.smitis 

mixedviT 

b.meisonis 

mixedviT 

r.murtis 

da g.nulis 

mixedviT 

f.klarkis 

mixedviT 

rkina 

Jangbadi 

siliciumi 

alumini 

magniumi 

kalciumi 

natriumi 

kaliumi 

   39,76 

27,71 

14,53 

1,79 

8,69 

2,52 

0,39 

0,11 

36,90 

29,30 

14,90 

3,01 

6,73 

2,99 

0,90 

0,24 

37,04 

28,56 

14,47 

1,22 

11,03 

1,38 

0,52 

   0,15 

34,82 

29,56 

14,67 

1,24 

11,28 

1,40 

0,56 

0,14 

34.63 

29.53 

15.20 

1.09 

12.70 

1.13 

0.57 

0.07 

29.29 

30.73 

14.73 

1.29 

15.70 

1.54 

0.30 

_ 

69.31 

11.45 

6.96 

1.80 

2.12 

1.12 

0.58 

0.09 

Fe+O+Si 79.65 76.10 89.07 79.05 79.66  69.75 

sainteresoa, rom mTel dedamiwaSi rkinis Semdeg - mniSvnelovan adgils Jangbadi 

da siliciumi ikavebs, dedamiwis qerqSi mesame adgils alumini.  

me-2 cxrilSi naCvenebia mxolod rkina da wamyvani ki- petrogenuli qimiuri 

elementebi, romelTa wilad modis dedamiwis saerTo masis daaxloebiT 98%. 

 

cxrili 3* 

rkinis, Jangbadis da siliciumis Sedgeniloba dedamiwis qerqSi da mis kontinentur 

nawilSi (mJave qanebSi) a. vinogradovis mixedviT (1962) 
 

komponentebi Ddedamiwis qerqi 
Kkontinenturi qerqi 

(mJave qanebi) 

rkina 

Jangbadi 

siliciumi 

alumini 

4,65 

47,00 

29,00 

8,05 

2,70 

48,70 

32,70 

7,70 
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rogorc vxedavT, dedamiwis qerqSi, gansakuTrebiT mis kontinentur nawilSi, 

rkinis Semcveloba dedamiwasa da samyaros sxva nawilebTan SedarebiT (39_69%) 10_15-

jer mcirea, rasac mkvlevarTa erTi nawili gravitaciuli mizidulobiT xsnis. Tumca 

arsebobs sawinaaRmdego da sakmaod damajerebeli argumentic, romelic seriozulad 

asustebs gravitaciul mosazrebas. Ffiqroben, rkina dedamiwis Rrma geosferoebSi da 

gansakuTrebiT dedamiwis Siga birTvSi aRmoCnda imitom, rom misi atomis wona maRalia 

da 56 udris. Mmagram arsebobs qimiuri elementebi, romelTa atomuri masa 4_5-jer 

aRemateba rkinis masas, magaliTad Hg, Pb, Au, Th, U da sxvebi. maTi masebi mTlianad Tav-

moyrilia dedamiwis qerqis mxolod zeda nawilSi, kaliumiT mdidari kontinenturi 

qerqis pirobebSi. am SemTxvevaSi elementebis fizikur-qimiuri Tvisebebidan wamyvan ro-

ls asrulebs ara gravitaciuli mizidulobis kanoni, aramed Tavisufali Jangbadis 

maRali eleqtrouaryofiToba, romelic aRniSnul elementebTan qmnis iseT qimiur 

SenaerTebs, rogorebic aris Jangeulebi  UO2 silikatebi ThSiO4 da sxva. 

zemoT moyvanili faqtiuri masala eWvs ar iwvevs, rom rkinas rogorc dedamiwa-

Si, aseve mTel samyaroSi ganuxrelad wamyvani adgili ukavia da amitomac mizanSewonil-

ad migvaCna vTqvaT, rom rkina samyaros  safuZvelTa safuZvelia. Aamas amarTlebs ara 

mxolod rkinis saxelwodeba aramed misi jer kidev gauTviTcnobierebeli SesaniSnavi 

fizikur_qimiuri Tvisebebi.  

Bbunebrivia ibadeba kiTxva: mainc ram ganapiroba rkinis aseTi didi gavrceleba 

bunebaSi, samyaroSi? samarTlianoba moiTxovs pirdapir iTqvas, rom am kiTxvaze 

mecnierul literaturaSi jer pasuxi gacemuli ar aris, imitom, rom is Zalze rTuli 

da Znelad gadasawyveti sakiTxia. magram vinaidan rkina Tavisi udidesi mniSvnelobis 

gamo ar SeiZleba mivakuTvnoT  mTel rig elementTa rigs, am sakiTxze pasuxis gacema, 

Tundac pirveli miaxloebiT SeuZlebelia. es ar aris cnobismoyvareobidan gamomdinare 

sakiTxi: mas sasicocxlo mniSvneloba eniWeba. amitomac werilis avtorebma mizanSewoni-

ld miiCnies SeZlebisdagvarad Rrmad, codnis Tanamedrove doneze, Cawvdnen rkinis da 

misi ojaxis wevrebis geoqimias, maTi atomebis eleqtronuli agebulebis doneze 

mexsierebaSi surT aRadginon rkinis, nikelis da sxva elementebis umTavresi geoqimiuri 

parametrebi da maTi roli migraciaSi, rkinis qimiuri SenaerTebis (mineralebis) 

CamoyalibebaSi, cxadia, Termodinamikuri pirobebis gaTvaliswinebiT. 

rkinis Tvisebebi. atomuri wona 55,84. luwi rigobrivi nomriT (z = 26). 

dawyvilebuli jgufi da ori wamyvani luwi izotopebiT 𝐹𝑒54 5,82% da 𝐹𝑒-5691,66%. 

orvalentiani rkinis ionis radiusia 0,83Å, xolo 𝐹𝑒3+ − 0,67Å. bunebaSi cnobilia 

mxolod valentovnebis ori xarisxiT 2 da 3, Sesabamisi energetikuli potencialebiT 

2,12эv da 5,15 эv. rkinis klarkebze sxvadasxva sferoSi da samyaroSi zemoT ukve iTqva 

da aRar gavimeorebT.  

rkina da misi ojaxis wevrebi qromoforebia, magram am mxriv yvelaze Zlierebia 

rkina, qromi, manganumi, vanadiumi. Yyvela maTgani polivalenturia, raSic mniSvnelovan 

rols asrulebs ara mxolod rogorc qromoforebi, aramed monawileoben mineralTa 

CamoyalibebaSi sxvadasxva Termodinamikuri pirobebi. 

𝐹𝑒2+ kaTionia, da Zalian susti qromoforia, iZleva Ria momwvano_moyviTalo 

fers, 𝐹𝑒3+ ± ruxi momwvano an moyviTalo ruxi_ Zlieri qromoforia. [𝐹𝑒𝑂4] 
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kompleqsuri anioni Ria yviTeli feriT. 𝐹𝑒2+ + 𝐹𝑒3+ ± is erToblioba iZleva lurji 

an Savi_lurji ferebis iers. 𝐹𝑒3+ an [𝐹𝑒𝑂4] zrdasTan erTad SenaerTi gadadis Sav 
ferSi da minerali gaumWiri xdeba. Fe3+ mcire Semcvelobis SemTxvevaSi lurji an 

moyviTalo ferebi gadadis jer mwvane, xolo Semdeg momwvano-lurj ferSi. 

Aamgvarad, daJangvis rigi 𝐹𝑒2+ + 𝐹𝑒3+ jamurad iZleva, Cveulebriv, aseT ferebs: 

Ria momwvano_yviTeli, mwvane, momwvano, lurji, momwvano-cisferi, lurji, ruxi_Savi, 

ruxi_wiTeli, ruxi_moyviTalo, (am ukanasknelSi wamyvania 𝐹𝑒3+ hidroionebi). 

rkinis kompleqsuri anioni SenaerTebSi izomorfulad anacvlebs [𝐴𝑙𝑂4]5− ara 

mxolod silikatebsa da fosfatebSi, aramed sulfatebSic, riTac aixsneba mravali 

sulfatis Ria, zogjer ruxi Seferiloba. 

Zalze saintereso da mniSvnelovania rkinis da misi ojaxis wevrebis roli 

mineralebis optikuri maCveneblebis TvalsazrisiT. rkinis Semcveli mineralebis 

optikuri maCveneblebi (parametrebi) izrdeba orvalentiansa da samvalentianisken, 

kerZod, faialitidan 𝐹𝑒2 … 𝑆𝑖𝑂4 magnetitisaken 𝐹𝑒3𝑂4(𝐹𝑒𝑂 · 𝐹𝑒2𝑂3) da maqsimums aRwevs 

hematitSi 𝐹𝑒2𝑂3. samwuxarod amiT mTavrdeba rkinis mineralebis, da ara mxolod 

rkinis optikuri parametrebis, ganxilva da is Tu ratom, ra iwvevs amas, rogorc wesi, 

gaurkveveli rCeba. es arcTu ise rTul sakiTxad iTvleba da aixsneba 2da 3-valentiani 

rkinis eleqtronuli agebulebis TaviseburebiT: orvalentian rkinas 𝑀 garsze 14 

eleqtroni aqvs 18-is nacvlad, xolo samvalentians – 13, rac optikur maCveneblebze 

seriozul gavlenas axdens. 

warmoudgenelia rkina misTvis damaxasiaTebeli magnituri movlenebis gareSe, 

romelSic wamyvan rols orvalentiani rkina asrulebs, romlis 𝑀 garsze ganlagebu-

lia 14 eleqtroni nacvlad 18_isa. 

Mmagnituri veli damaxasiaTebelia yvela planetisaTvis, gansakuTrebiT dedamiwis 

jgufis planetebisaTvis, imitom, rom maT dedamiwis msgavsad, TavianTi Siga birTvi   

warmodgenili aqvs rkiniT (𝐹𝑒2+) da nikeliT. Eesec erTxel kidev imaze miuTiTebs, 

rom rkina samyaros safuZvelia.  

YzemoT aRniSnuli mdidari faqtiuri masala  gviCvenebs, rom dedamiwaSi, ise, 

rogorc mzis sistemis planetebSi da samyaros sxva sxeulebSi rkinas marTlac wamyvani 

adgili ukavia, rac SesaZleblobas iZleva davaskvnaT: samyaro SeiZleba iyos rkinisa 

miuxedavaT imisa, rom samyaros agebulebaSi monawileobs d. mendeleevis cxrilis 

uklebliv yvela 92 qimiuri elementi. am mxriv isini rkinas ver gauswordebian.  

Bbunebrivia ibadeba saintereso da uaRresad rTuli kiTxva, romelzec dRemde 

mecnierul literaturaSi pasuxi ar aris gacemuli: mainc ratom rkinam da ara sxva 

qimiurma elementma daimsaxura esoden didi gavrceleba bunebaSi, xom unda arsebobdes, 

Tundac pirveli miaxloebiT pasuxi, raSi SeiZleba man gamoxatuleba hpovos? Ddasmul 

kiTxvaze pasuxis gacema Tu dRes saerTod SesaZlebelia, isev da isev rkinis atomis 

eleqtronul agebulebaSi, mis TaviseburebebSi unda veZioT, cxadia, Termodinamikuri 

pirobebis gaTvaliswinebiT. magram, radganac rkinis maRali Semcveloba dadgenilia 

samyaroSi arsebul erTmaneTisgan sruliad gansxvavebul Termodinamikur pirobebSi, isev 

rkinis atomebis kvanturi agebulebis TaviseburebebiT unda vixelmZRvaneloT. Mmagram, 

vidre amas gavakeTebT, saWirod migvaCnia gavixsenoT cnobili mkvlevaris nerstis 
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sityvebi rkinis misamarTiT: “samyaroSi qimiuri elementebis daSlis xangrZlivoba 

SeCerda”. magram, esec xom raRac mizezebTan unda yofiliyo dakavSirebuli, raSi 

gamoixateba es mizezebi? rogorc ityvian, yovel kiTxvaze gacemuli pasuxi uamrav axal 

kiTxvebs badebs. 

miuxedavad sakiTxis sirTulisa, werilis avtorebi Seecadnen CamoeyalibebinaT 

TavianTi Sexeduleba am marTlac mZimed gadasaWrel sakiTxze. amisaTvis ki mizanSewoni-

lad miviCnieT TvalsaCinoebisaTvis rkinis da misi uaxloesi e. w. geoqimiuri analogeb-

is - V, Cr, Mn, Co da Ni atomebis eleqtronuli agebulebis sqemebi warmovadginoT; es 

- saSualebas mogvcems ufro Rrmad gaviazroT rkinis didi gavrcelebis SesaZlo mize-

zebi dedamiwasa da samyaroSi.  

zemoT CamoTvlili rkinis jgufis e.w. asimetriuli agebulebis, qimiuri elemen-

tebis elementebis sqema ase gamoiyureba, v. paulis mixedviT 𝑁 = 2𝑛2 

               

               V  Z=23             Cr Z=24                              Mn 

        K    L   M   N         K     L   M   N                         K    L   M   N 

 

 

 

 

 

      

       

        2  8  8  3          2  8  11  3              2  8  13  2 

          

𝑀 garsze aris wyvili eleqtroni 

 

FFe                                     Co Z=27                        Ni  Z=28 

K K   L   M   N                  K   L   M   N                     K   L    M   N 

 

 

 

 

 

  

  2  8  14 2          2 8  15  2          2  8  16  2               

 

rogorc vxedavT, gansxvavebiT vanadiumisagan, qromisagan, manganumis da kobal-

tisagan, romlebsac TavianT M garsebze aqvT mxolod kenti eleqtroni, rac TavisTavad 

uaryofiT gavlenas axdens qimiuri elementis gavrcelebaze (gavixsenoT odo_garkinqsis 

kanoni), mniSvnelovnad gamoiyureba rkinis da nikelis M garsebze arsebuli luwi rao-

denobis eleqtronebi (Sesabamisad 14 da 16), riTac, Cveni azriT, aixsneba am or qimiur 

elements Soris permanentuli kavSiri bunebaSi, aranakleb mniSvnelovania nikelis maRa-

+ + + 

+ 
+ + 
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li procentuli Semcveloba meteoritebSi (15%_mde). saqme imaSia, rom nikelis maRali 

Semcveloba aRiniSneba orvalentian rkinasTan erTobliobaSi rkiniT mdidar silika-

tebSi, magaliTad, olivinSi (𝑀𝑔, 𝐹𝑒)2𝑆𝑖𝑂4, romelSic nikeli xSirad 0,5%_sac – aRwe-

vs. rkinasTan nikelis aseT mWidro urTierTobas ganapirobebs ara mxolod M garsze 

eleqtronebis luwi raodenoba, aramed nikelis izovalenturoba rkinasTan da rac ara 

nakleb mniSvnelovania, nikelis maRali energetikuli potenciali, Sesabamisad 2,12 эv da 

2,18 эv. 

rogorc vxedavT, verc qromi, verc manganumi da verc kobalti, romlebsac 𝑀 

garsze gaaCniaT mxolod kenti rigobrivi eleqtronebi rkinas ver gauweven iseT 

geoqimiur Tanadgomas, rogorsac uwevs nikeli Tavisi 16-eleqtroniani 𝑀 garsiT. ami-

tomac es mniSvnelovani faqtia da migvaCnia, rom amis gamo, ra Tqma unda, sxva faqto-

rebTan erTad, rkinis ojaxis sxva qimiuri elementebi Seudareblad mcire gavrcelebiT 

sargeblobs ara mxolod dedamiwaSi da mis sxvadasxva geosferoSi, aramed samyaroSi. 

sxvaTa Soris, amasTan dakavSirebiT, sainteresod migvaCnia gavixsenoT rkinis da 

manganumis geoqimiuri da metalogenuri urTierToba dedamiwis qerqSi. rkinis klarki 50_jer 

aRemateba manganumis klarks, magram manganumi arcTu ise iSviaTad warmoSobs sakmaod msxvil 

rogorc endogenur, ise egzogenur sabadoebs_liberia, WiaTura da sxvebi, romelTa maragi 

miliard tonas aRemateba. cxadia ibadeba kiTxva: es rogor? isini xom rkinis ojaxis 

ganuyreli elementebia, geoqimiurad msgavsi da, maSasadame, ganuyrelad erTad myofi. rogorc 

irkveva es mTlad ase ar yofila. Mmanganumi rkinisagan Tavisi geoqimiuri parametrebiT 

sakmaod gansxvavdeba da, pirvel rigSi, Tavisi rigobrivi nomris kentianobiT d. mendeleevis 

cxrilSi, atomuri wonis kentianobiT, aqvs erTaderTi izotopi 𝑀𝑛55 da rogorc vxedavT, 

isic kenti ricxviT, 𝑀-ze 13 eleqtroni aqvs da yvelaferi es manganums aniWebs garkveul 

individualur geoqimiur da metalogenur Taviseburebebs da saSualebas aZlevs Camoayalibos 

sakuTari sabadoebi da, rogorc zemoT iTqva, sakmaod msxvili sabadoebi. 

rogor ucnauradac ar unda mogveCvenos, rkinis ojaxis qimiuri elementebi 

mogvagonebs mravalricxovan did ojaxs, sadac ojaxis TiToeuli wevri gamoirCeva Tavi-

si individualobiT sxva wevrebisagan rac, rogorc wesi, mkafiod aisaxeba maT momaval 

cxovrebaze. aseTia samyaros Seuvali kanoni da mas emorCileba yvelaferi, organuli da 

araorganuli samyaroSi.  

Cveni azriT, es sakmaod mniSvnelovani geoqimiuri faqtia da misi argaTvaliswineba 

rkinis gavrcelebaze msjelobisas dauSvebelia. werilis avtorebs kargad aqvT 

gacnobierebuli, rom am sakiTxze SeiZleba sxvagvari mosazrebac arsebobdes, magram is rac 

aq, ramdenadac viciT pirvelad mecnierul literaturaSi, Camoyalibda mxolod faqtebzea 

damyarebuli da paulis principzea agebuli. rogorc iTqva, es Zalze rTuli da Znelad 

gadasawyveti sakiTxi, romelic unda ganixilebodes ara mxolod geoqimiis principebiT, 

aramed birTvuli fizikis, Termodinamikis da, cxadia, Teoriuli qimiis safuZvlebis 

gaTvaliswinebiT Tumca samarTlianoba moiTxovs iTqvas, rom es ukanaskneli, rogorc 

cnobilia, Tavis safuZvlad atomebis gare garsze arsebul savalento eleqtronebs iyenebs. 

warmodgenil naSromSi avtorebi Seecadnen sakiTxi ganexilaT ara mxolod 

savalento eleqtronebis gaTvaliswinebiT, aramed SedarebiT ufro Siga garsebis, 

magaliTad, 𝑀 eleqtronebis raodenobiT. 
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avtorebi madlierebis grZnobiT miiReben nebismier konstruqciul SeniSvnas an 

Sesworebas, Tumca sasurveli iqneba saTanado alternatiuli variantebi mogvawodon, 

risTvisac winaswar madlobas vuxdiT. 

 

3. daskvna 
 

1. dedamiwis qimiur SedgenilobaSi da mTlianad samyaroSi rkina wamyvan rols 

asrulebs. SeiZleba iTqvas, rom samyaro rkinisaa rogorc pirdapiri, ise gadataniTi 

mniSvnelobiT. 

2. rkinis yvelaze maRali gavrceleba bunebaSi SesaZlebelia aixsnas misi atomebis 

eleqtronuli agebulebis TaviseburebiT, romelsac bunebaSi (liTonebs Soris) 

analogi ar moeZebneba. 

3. rkinis ojaxis arcerT elements ar gaaCnia, maTi atomebis eleqtronuli agebulebe-

bidan gamomdinare, absoluturi msgavseba da amitomac, iSviaTi gamonaklisis garda, 

maT SeuZliaT damoukideblad arseboba. Aamis kargi magaliTia manganumi da misi 

sabadoebi dedamiwis qerqSi. 

4. samyaros metalogenia ZiriTadad ganisazRvreba rkina_nikeliT, razedac damaje-

reblad metyvelebs aRniSnuli elementebis meteoritebi. Tumca gamoricxuli arc 

sxva madanformaciebis arsebobaa. Qqvis meteoritebSi xSirad dgindeba rogorc sul-

fiduri da Jangeuli mineralebi, ise sxva klasebis warmomadgenlebic. 

5. dedamiwis qerqi, gansakuTrebiT ki misi kaliumiani granitebiT mdidari kontinen-

turi nawili, sruliad gansxvavebul geologiur pirobebSi Caisaxa da ganviTarda 

daaxloebiT 4_3,5 mlrd wlis win, amitomac misi qimiuri buneba da, kerZod, rkinis 

dabali (4,65%) Semcveloba warmoadgens marTlac unikalur SemTxvevas mTel samya-

roSi. am faqtis SesaZlo axsna ukve vcadeT zemoT da aq masze aRar SevCerdebiT. 

amasTan dakavSirebiT, ar SeiZleba saintereso ar iyos marTlac sasicocxlo mniSv-

nelobis faqtic, rom am epoqas Tan sdevs ara mxolod kaliumiT mdidari granite-

bis Camoyalibebis dasawyisi dedamiwaze da isic mxolod kontinenturi qerqis 

pirobebSi, aramed Tavisufali Jangbadis da cocxali nivTierebis Camoyalibeba. 

6. aRniSnuli movlenebis SesaZlo axsna CamovayalibeT da gamovaqveyneT JurnalSi 

“saqarTvelos navTobi da gazi”_2006w, ramac saSualeba mogvca, pirvelad same-

cniero literaturaSi, SeZlebisdagvarad, Suqi mogvefina am rTul kiTxvaze. 
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IRON AND THE UNIVERSE 
 

PPrreesseenntteedd  bbyy  AA..  OOkkrroossttssvvaarriiddzzee,,  PPrrooff..,,  DDooccttoorr  ooff  MMiinneerroollooggyy  SScciieenncceess    

 

1. Introduction 

 

Every chemical element in nature has adequate theoretical and practical value. There are 

elements whose role in the development of civilization is great, especially in the scientific-research 

progress. Such is chemical element iron #26 in the D.Mendeleeff table. According to Strabon the 

oldest african tribes paid 10 pounds of gold for one pound  of iron. The iron of that time was 

certainly of the meteorite origine. It goes without saying that iron is more precious even today than 

it used to be not from the money point of view but by its gigantic role. 

 

2. The Body 

 

            Such rare and precious elements as: tungsten, rhenium, hafnium etc are no less by their 

physical-chemical properties than iron, more than that they exceed it, but they are in so little amount 

in the earth crust and in the universe it’s no use comparing them. 

The iron content in the earth crust, that is clark abundance, is 65%, tungsten- 1,3 ·10-4%, that 

is 1,3 gr/t. It exceeds the tungsten abundance aproximately by 30 thousand times. It is interesting 

that  iron exceeds all metals by its propagation not only on our planet but throughout the universe. 

The table below gives quite clear amagination on this issue. 

 

Table1 

Iron content in meteorites of various kinds 

 

Component 
Enstatite 

Chondrites 

Ordinary H-

Chondrites 

Ordinary I-

Chondrites 

Carbon Chondits 

type 1 type 2 type 3 

Fe 23,70 15,15 6,27 4,02 0,00 0,00 

FeS 8,50 6,11 5,89 5,12 2,61 5,65 

FeO 0,23 10,21 15,41 24,34 27,34 22,86 

Iron total 

Content 
27,50 23,50 20,27 27,00 23,00 24,00 
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Table2 

 

Element 
Acc. 

G.Washington       

Acc. 

P.Nighly      

Acc. 

A.Fersman     

Acc. 

F.Smith      

Acc. 

Meison 

B. 

Acc. R. 

Murtand, 

G. Nool 

Acc. 

F.Clark 

Ferum    39,76 36,90 37,04 34,82 34.63 29.29 69.31 

Oxygen 27,71 29,30 28,56 29,56 29.53 30.73 11.45 

Silicium 14,53 14,90 14,47 14,67 15.20 14.73 6.96 

Alluminium 1,79 3,01 1,22 1,24 1.09 1.29 1.80 

Magnezium 8,69 6,73 11,03 11,28 12.70 15.70 2.12 

Calcium 2,52 2,99 1,38 1,40 1.13 1.54 1.12 

Natrium 0,39 0,90 0,52 0,56 0.57 0.30 0.58 

Calium 0,11 0,24    0,15 0,14 0.07 _ 0.09 

Fe + O + Si      79.65 76.10 89.07 79.05 79.66  69.75 

 

It is interesting that oxygen and silicium occupy an important place in the earth after iron 

and alluminium occupies the third place in the crust of earth. 

Table 2 shows only iron and leading petrogenic chemical elements that share 98% of the 

earth total mass. 

 

Table 3 

Iron, oxygen, silicium content in the earth crust and its continental part (sour rocks) 

according A. Vinogradoff (1962) 

 

Component Earth crust Continental Crust (sour rocks) 

Iron 4,65 2,70 

Oxigen 47,00 48,70 

Silicium 29,00 32,70 

Alluminium 8,05 7,70 

 

As we see iron content in the earth crust, especially in its continental part is (39-69%) 10-15 

times less than compared with the earth and other parts of the Universe. One part of the researchers 

explain it by gravitation. Though there exists quite opposite  argument to be believed. It weakend 

the idea. They think that iron appeared in deep geospheres, especially in the inner necleus of the 

earth because of its high atomic weight and it equals 56. There are chemical elements whose atomic 

mass exceeds the iron one by 4-5 times, e.g. Hg, Pb, Au, Th, U etc. Their masses are concentrated 

in the upper part of the earth crust in case of the continental crust rich in pottasium.Chemical- 

physical properties of elements, the free oxygen high electronegativeness play the leading role not 

the gravitation law, but the free oxygen high electro negativeness which with the mentioned 

elements forms such chemical compounds as oxides 
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UO2 , silicates ThSiO4  etc. It goes without saying that the factual material confirms that iron 

occupies the leading place both in the earth and the whole Universe. That is why it is reasonable to 

say that  iron is the basis of bases. It is proved not only by its name but by its physical-chemical 

properties that are unknown yet. 

Naturally a question arises: what conditioned such wide spread of it in the nature all over the 

Universe? It should be said for the sake of  justice that there is no answer yet to this question in the 

scientific literature  because it is a very complicated and difficult question to solve. But as iron is of 

great  importance it could not be attributed to a number of elements. Hence the authors of the letter 

considered reasonable to investigate thoroughly iron and its members geochemistry, meeting the 

up-to-date level of knowledge to restore in memory geochemical parameters of iron, nikel and other 

elements according to their atom electronic structure level and their role in migration, in formation 

of chemical compounds, certainly, considering thermodynamic conditions. 

Iron properties. Atomic weight 55,84 even number (n=26) coupled group and with two 

leading even number isotopes Fe54 5,82% and F-5691,66%. Two valency iron ion radius is 0,83A, 

and Fe+3 -0,67A. It is known only by two degrees of valency 2 and 3 with adequate energetic 

potentials 2,12 эv and 5,15 эv.  

Iron and its group members are chromophores but among them the strongest are: iron,  

chromium, vanadium. All of them are polyvalent. It plays a great role not only as chromophores but 

they take part in formation of minerals in different thermodynamic conditions. 

Fe+2  is cathion and very weak chromophore. It gives light greenish-yellowish colours. 

Fe+3±grey greenish or yellowish grey it is a strong chromophore. (FeO4) complex anion with light 

yellow colours. Fe+2 Fe+3 ± unity gives blue or blue-black colours. Fe+3 or [ FeO4] with growth of 

the compound passes  into black colour and mineral becomes intransparant. In case of small 

consistance of Fe+3 blue or yellowish colours passin in to green, then greenish-blue colour. So 

oxidation line Fe+2 –Fe+3  gives the following colours: light greenish-yellow, green, greenish, blue, 

greenish-light blue, blue, grey-black, grey-red, grey-yellowish ( in the latter Fe+3 hydroions play the 

leading role).  

Iron complex anion replaces [ AlO4]
 -5  isomorphically in compounds not only in silicates 

and phosphates, but in sulphates as well. It explains the pale or grey colouration of sulphate. 

The role of iron and its group members takes a great interest from the optic indicators point 

of view of minerals. It is very important. Optical indicators (parameters) of iron content minerals 

increae towards two valency and three valency, namely from Faialite Fe2  SiO4 towards magretite 

Fe3 O4(FeO·Fe2 O3) and it reaches its maximum in  Hematite Fe2O3 .Unfortunately iron minerals 

optical   parameters discussion finishes on it and not only of iron but other minerals as well. It 

remains unclear what causes it. The question is not considered as difficult one and it can be 

explained by 2 and 3 valency iron electric structure peculiarities: 2 valency iron has 14 electrons on 

m shell instead of 18 and 3 ralency iron has 13 electrons. It makes such serious influence on the 

optic indexes. Iron is unimaginable without magnetic events where 2valency iron plays leading role 

and on its m shell 14 electrons are arranged instead of 18. Magnetic field is characteristic to all 

planets, especially to the earth group planets, because their inner neucleus is presented by iron 
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(Fe+2) and nickel. It once again shows that iron is the foundation of the Universe. The above given 

factual material shows that iron occupies the leading place in solar system planets and other bodies 

of the Universe. It enables to say that the Universe may be of iron and though in the structure of 

Universe all 92 elements in D. Mendeleev’s table take part still they cannot equal iron. A very 

interesting and rather complicated problem arises: why iron and not other chemical element 

deserved such wide spread in nature? The answer is again in the atomic structure of iron, in its 

peculiarities. 

It is evident we have to follow the peculiarities of the iron atom quantum structure 

considering the thermodynamic conditions as the high iron content is stated in quite different 

thermodynamic conditions existing in the universe. But before that we must recall Nerst’s - famous 

scientist's words reffering iron: “The chemical elements discomposition length in the universe has 

halted”. It should have  been connected with some reasons, what are the reasons? Every answer 

given to the question causes a lot of new questions. 

Inspite of the complexness of the problem the authors of the article tried to form their point 

of view conserning this problem hard to solve. For that we consider it reasonable to present 

schemes of iron and its so called geochemical analogues V, Cr, Mn, Co and Ni atom structures. It 

will enable to think of possible reasons for so wide spread of iron in the earth and universe. 

The sheme is as follows according to V. Paul N=2n2   

               V  Z=23             Cr Z=24                              Mn 

        K    L   M   N         K     L   M   N                         K    L   M   N 

 

 

 

 

 

      

       

        2  8  8  3          2  8  11  3              2  8  13  2 

          

𝑀 On m shell there are two electrons 

FFe                                     Co Z=27                        Ni  Z=28 

K K   L   M   N                  K   L   M   N                     K   L    M   N 

 

 

 

 

 

  

  2  8  14 2          2 8  15  2          2  8  16  2               
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As we see  unlike vanadium, chrome, manganese and cobalt having only odd numbers of 

electron on their m shells they have negative influence on chemical element  propagation in the 

continental crust ( Oddo-Garking law. ) 

But the even number of electrons on the iron and nickel m covers, accordingly 14 and 16, is 

very important. It explains the permanent link between these two elements in nature. Nickel high 

content in meteorits, about 15% , is no less important. The thing is that nickel high content is 

marked together with iron in silicates rich in iron, e. g. olivine(Mg,Fe)2 SiO4, where nickel often 

reaches 0,5%. The close contact between iron and nickel is conditioned not only by the even 

number of electrons on m shell but nickel isovalency with iron and nickel high energetic potential 

which is of no less importante, accordingly 2,12 эv and 2,18 эv . As we see neither chrome nor 

manganese and neither cobalt who have only even number of ordinal electrons on m shell 

geochemical can help as nickel can do with its 16 - electron m shell. This is very important and we 

find that other elements of the iron group are far less propagated not only in the earth and its 

different geospheres  but in the universe. 

By the way we find it interesting to remember geochemical and metallogenic contact in the 

earth crust. The iron  abundance is more by 50 times than manganese abundance but manganese, 

often forms thick enough ores both endogenic and egsogenic-lyberia, chiatura, etc. The stock 

exceeds a billion tonn. It’s evident a question arises: they are of iron group, aren't they? How is it? 

Geochemically the same and existing together. As it becoms clear it is not quite so. Manganese is 

rather different from iron by its geochemical parameters and firstly by its order number being even 

in the D. Mendeleev’s table; According to its atom weight even number it has only one isotop mn
55 

and it is also an even number, it has 13 elements on m and it all gives manganese individual 

geochemical and metallogenic peculiarities and enables it to form its own ores and quite thick ones. 

It gets strange but chemical elements of the iron group remind of a large multimember 

family where each member of the family is distinguished by its individuality from other members. It 

is clearly reflected, as a rule, on their further life. That is the law of the universe and everything  

obeys it, organic or nonorganic in the universe. 

As to us we think it is a very important geochemical fact and it is impossible to ignore it. 

The authors think that there may exist some other idea but what has been formulated in this work, 

as far as we know, for the first time in the scientific leterature, it is based only on facts and is built 

on Paul principles. As it was mehtioned it is a very difficult problem to solve and complicated. It 

should be discussed not only according to geochemical principbs but considering nucleus physics, 

thermodynamics and, certainly, theoretical chemistry  …. The latter applies valency electrons 

present on the outer shell. 

In the present work authors tried to discuss the problem not only considering the valency 

elements but inner  shells, e. g. m electron number. 

The authors will be thankful and will accept any remarks or corrections. It'll be desirable to 

forward alternative variants for which we thank in advance. 
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3. Conclusions 

 

1. Iron as a whole plays the leading part both in the chemical composition of the earth and in 

the universe. It may be said that the universe is of iron in its direct and indirect meaning. 

2. The wide spread of iron in nature may be explained by its atoms electronic structure 

peculiarities, which has no analogy(within metalls) in nature. 

3. None of the elements of the iron group is absolutely the same as the other, hence their 

atoms electronic structure. That is why they can exist independently despite some rare exception. 

The perfect example of it is, e.g. manganese and its ores in the earth crust. 

4. The metallogeny of the universe is defined by iron-nickel and the meteotits of the 

mentioned elements prove it. Though other oreformations existance is not excluded. As it is stated 

in the stone meteorites both sulfade and acid minerals and other group members are present as well. 

5. The earth crust, especially its continental part rich in pottasium granates has been 

nucleated in quite different geological conditions and developed about 4-3,5 bill years ago. That is 

why its chemical nature and particularly iron low (4,65%) consistance is, indeed, an unique case in 

the whole universe. We have already tried to explain this fact above. In this  connection really the 

vital important interest attracts the fact that not only the beginning of granites formation rich in 

pottasium on the earth accompanies this epoch and not only in continental crust conditions but also 

the free oxygen and living matter formation. 

6. We have formed the mentioned events explanation and published in “Georgian oil and 

Gas”-2006. It enabled to elucidate this complicated problem for the first time in the scientific 

literature. 
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rkina da samyaro. gg..  ooddiikkaaZZee,,  ii..  ffaarraaddaaSSvviillii  ddaa  TT..  bbuuttuullaaSSvviillii..  
mdidari literaturuli da originaluri faqtiuri masalis analizma da miRebuli 

monacemebis Tanamedrove donis Sesabamisma interpretaciam, romelic ganxilul iqna rkinis 

atomis eleqtronuli agebulebis Taviseburebebze, saSualeba mogvca Camogveyalibebina mo-

sazreba, rom rkinas ara marto dedamiwaSi, aramed mTlianad samyaroSi wamyvani adgili 

ukavia da mtkice kavSiri aqvs nikelTan, radgan maT M garsebze aqvT luwi ricxviT warmo-
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dgenili eleqtronebi, rkinas 14 da nikels 16. es avtorTa azriT erT-erTi da mniSvnelova-

ni faqtoria, aRniSnuli elementebis ganuyrelobis faqtori. 

rkina nikelTan erTad warmoadgens samyaros metalogeniis umTavres wyaros, razedac 

mkafiod da damajereblad metyvelebs dedamiwaze arsebuli rkinis meteoritebi, romelTa 

SedgenilobaSi yovelTvis dgindeba nikeli 12-15%. 

sakvanZo sityvebi: rkina, nikeli, eleqtronuli agebuleba, 𝑀-garsi, samyaro, metalogenia, 

meteori. 

 

IIRROONN  AANNDD  UUNNIIVVEERRSSEE.. G. Odikadze, I. Faradashvili. T. Butulashvili.  

Analysis of rich literature and original actual material and interpretation of received data, in which, 

according to contemporary level of Science, peculiarities of iron atom electronic structure is considered, gave 

possibility to express one's view that iron takes the leading place not only  in the Earth Crust but in the whole 

Universe and it is tightly connected with  Nickel because these two elements have even number of electrons 

on the M- atom shell, namely 14 for Iron and 16 for Nickel. According to authors this phenomenon is one of 

the important factors of inseparability of the mentioned elements. Iron together with Nickel is the main source 

of Universe metallogeny and this event is confirmed by Iron meteorites. The Earth always contained Nickel in 

amount of 12-15%. 

Key words: Iron, Nickel, Electronic structure, M-shell, Universe, Metallogeny, Meteorite 

 

ЖЕЛЕЗО И ВСЕЛЕННАЯ. Одикадзе Г., Парадашвили И., Бутулашвили. Т.  

 Анализ богатого литературного и фактического материала и интерпретация данных на совре-

менном уровне дают возможность на современном уровне высказать мнение, что железо не только в 

земной коре, а во всей вселенной занимает ведущее место и имеет тесную связь  с никелем ввиду 

того, что  они на оболочке М имеют четное число электронов, у железа - 14, а у никеля - 16. По мне-

нию авторов, это положение является одним из важнейших  факторов, объясняющих  тесную связь 

этих двух элементов. 

Железо вместе с никелем является главным  металлогеном вселенной, на что ясно указывает 

наличие железных метеоритов на земле, в составе которых содержание никеля колеблется от 12 до 

15%. 

Ключевые слова: железо; никель; эектронное строение; М облочка; вселенная; металогения; метео-

рит. 
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УДК  551.24.559.(479.22)                                                                                      Н.Джикия,   Д.Вахания 

 

ГЕОДИНАМИЧЕСКАЯ ЭВОЛЮЦИЯ ФОРМИРОВАНИЯ 

ЗАЛЕЖЕЙ НЕФТИ И ГАЗА В ПРЕДЕЛАХ ЗАПАДНОЙ 

(КОЛХИДСКОЙ) ЗОНЫ ПОГРУЖЕНИЯ ЗАКАВКАЗСКОЙ 

МЕЖГОРНОЙ ОБЛАСТИ 
 

ППррееддссттааввллееннаа  ааккааддееммииккоомм  еессттеессттввеенннныыхх  ннаауукк  РРФФ,,  ддооккттоорроомм  ггееоолл..--ммиинн..  ннаауукк,,  ппррооффеессссоорроомм  ЗЗ..ММггееллааддззее    

 

1. Введение 

 

Геологическое строение Западной 

(Колхидской) зоны погружения Закавказской 

межгорной области и прилегающей аквато-

рии Черного моря приводится вo многочис-

ленных работах [1-17], составленных на 

основе анализа  геолого-геофизических, гид-

рогеолого-геохимических исследований (с 

данными бурения) разных экспедиций Гру-

зии и  Причерноморских стран, которые зас-

луживают интерес для уточнения геологиче-

ского строения и степени нефтегазонасыщенности осадочного чехла 

Западной Грузии и непосредственно прилегающей к ней акватории 

Черного моря, тем более, что  по всему побережью за последние годы 

были обнаружены нефтегазонакопления (Ризе, Супса, Шромисубани, Чаладиди, Окуми, 

Семеновское, Серебрянское, Голицыно, Лебедо и др.), а для определения перспектив  надо 

учесть также как многочисленные поверхностные выходы, так и проявления или притоки 

нефти и газа в процессе бурения из разновозрастных пород мезозойско-кайнозойского 

осадочного чехла.  

 Остерегаясь повторения основных вопросов геологического строения и нефтегазонос-

ности, в данной статье на примере прибрежной части Зап. Грузии приведены  основные 

варианты нефтегазонакопления, которые являются наиболее перспективными поисковыми 

объектами для глубокого бурения ( до 5 км). 

 Следует отметить, что на суше Зап. Грузии обнаружены скопления нефти в верхне-

юрских (Окуми), верхнемеловых (Чаладиди), верхнемиоценовых (Супса) и нижнеплио-

ценовых (Шромисубани) отложениях, а в процесе бурения многочисленные нефтегазопро-

явления из разновозрастных пород, вместе с гидрогеологическо-геохимическими анализами, 

дают возможность определить перспективы нефтегазоносности и разработать дальнейшие 

рекомендации поисковых работ [2, 3, 4, 5, 12, 13]. Кроме того, в пределах прилегающей к 

Западной Грузии акватории со дна Черного моря, зафиксированы участки интенсивного 

метановыделения   и зоны высокой концентрации газогидратов [3, 9, 10, 12, 13, 14, 15]. Из 

  

Д. Ваханиа, 

ддооккттоорр  ггееоолл..--ммиинн..  ннаауукк,,  

ппррооффеессссоорр  
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аассccииссттееннтт--ппррооффеессссоорр  
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накопленного фактического материала видно, что благоприятными породами для образова-

ния нефти и газа являются глинистые породы нижней юры, нижнего бата, карбонатная тол-

ща верхней юры, глины альб-сеномана, флиш палеоцен-нижнего эоцена и нижние (глинис-

тые) части олигоцен-миоценового молассового комплекса, а нефтегазосодержащими порода-

ми являются песчаники тоарс-аалена, верхнего байоса и бата, известняки и песчаники 

верхней юры и нижнего мела, известняки верхнего мела и песчаники олигоцен-нижнего 

плиоцена. При этом возможно, что нефтегазосодержащие породы перекрыты водоупорными 

глинами и залегают в гидродинамически закрытых условиях [2, 3, 4, 13]. Анализ су-

ществующих залежей и наличие многочисленных проявлений нефти и газа дают 

возможность обнаружить новые скопления нефти и газа. Здесь же следует отметить, что в 

юго-восточной части Черного моря за последние годы детальные  геолого-геофизические 

исследования производились американской нефтяной компанией «Анадарко», в результате 

которых вырисовываются несколько крупных перспективных структур. 

 

 

 

 

 
Серебрянское (Украина), Т-Туленова (Болгария), L-Лебедо (Румыния). 
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2. Основная часть 
 

 По геологическому строению, в пределах прилегающей к Зап. Грузии акватории 

Черного моря, по кровле верхнего мела выделяются приподнятые (от уровня моря до 1500-

1700 м) Гудаута-Сухумский и Очамчире-Кулевский подводные своды, где олигоцен-нижне-

миоценовые отложения имеют сравнительно малые мощности. Мощности  палеоцен-эоцено-

вых отложений увеличиваются от суши в сторону Черного моря, в центральной и юго-вос-

точной частях  кровли нижнемиоценовых и эоценовых отложений залегают соответственно 

на 3-4 и 5-6 км, а верхнего мела до 7-8 км, что само собой указывает на длительное прогиба-

ние дна моря в течение кайнозоя. При этом континентальный склон Восточно-Черноморской 

впадины крутой, сложен мел-палеогеновыми породами и сформирован с начала палеоцена 

[3, 5, 16], а  глубины залегания нижнемеловых и юрских пород более или менее устанавли-

ваются по отдельным сейсмическим профилям. Длина и ширина подводных сводов 

восточной части  Черного моря по кровле верхнего мела составляют соответственно 50 и 35 

км, где выделяются ряд антиклинальных складок. С севера на юг проходит субмериди-

ональный разрыв (с амплитудой 500 м), отражающий Сухуми-Трабзонский глубинный 

разлом. В юго-восточной части акватории Черного моря зафиксировано несколько 

разрывных нарушений, которые непосредственно связываются структурами  суши Зап. 

Грузии [2, 3, 4, 5, 16]. При этом   следует согласовать  схемы разломной тектоники Зап. 

Грузии и акватории Черного моря по сейсмическим данным по кровле верхнего мела (до 

континентального склона). 

 Следует отметить, что мощности нижнемеловых отложений от суши в сторону моря 

увеличиваются от 1,5 км до 3 км [2, 3, 17]. Максимальная мощность верхнего мела в преде-

лах акватории Черного моря составляет 600-700 м, а в южном направлении постепенно вык-

линивается на глубине 4 км. Аналогичное явление наблюдается и на суше Зап. Грузии, в час-

тности в центральной части Западной (Колхидской)  зоны погружения Закавказской межгор-

ной области, где по данным бурения мощность  верхнемеловой карбонатной толщи не пре-

вышает 200-300 м, а в северной части увеличивается до 800 м [2, 3, 4, 5, 16]. Можно предпо-

лагать, что в позднемеловое время существовал материковый склон, разделяющий терри-

торию данной зоны Зап.Грузии от Восточно-Черноморской впадины [2, 3, 16].  

По юрским отложениям в акватории Черного моря сейсмическая  информация более 

скудная. При этом сравнительно чёткая картина вырисовывается по кровле верхней юры. В 

Зап.Грузии отражающие сейсмические горизонты хорошо выделяются по вулканогенным 

породам нижнего байоса и верхней юры [2, 12]. Можно предполагать, что в акватории 

мощность  верхней юры не превышает 1-1,5 км, а всего юрского комплекса до 3-4 км [3, 4, 5, 

16]. По данным геологической съёмки и глубокого бурения, карбонатно-терригенные породы 

верхней юры фациально замещаются лагунно-континентальными [2, 3, 4, 12, 17], ниже 

которых в центральной части Западной (Колхидской) зоны погружения залегают оливиновые 

базальты [2, 3, 12]. Установленные мощности выше отмеченных трех свит верхней юры 

соответственно составляют 1000-1200, 800 и 500 м. 
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Рис. 2. Палеотектонические карты акватории Черного моря (А. Кикишин, С. Волотов и пр. 1997): 

1-суша; 2-континентальные осадки и мелкое море; 3-сравнительно глубоководный бассейн; 4-задуговые 

бассейны с океанической или погруженной континентальной корой; 5-остаточный глубоководный бассейн; 

6-акреционные континентальные террейны (к Европе); 7-молассы; 8-внутриплатформенные гранитоиды; 9-

магматизм субдукционных зон; 10-внутриконтинентальные синорогенные вулканиты; 11-рифты; 12-

инверсионные рифтовые бассейны; 13-надвиги; 14-сдвиги; 15-антиклинали; 16-субдукционные зоны; 17-

пассивные континентальные окраины; 18- участки поднятий в позднем триасе-гетанге и в олигоцене; 19-

ааленское и предкелловейское деформационные участки; 20-альпийский ороген. 
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 В юго-восточной части Черного моря отчетливо выделяются поверхности условных 

сейсмических горизонтов молассовой формации олигоцен-плиоцена. Здесь вырисовываются 

перспективные на нефть и газ антиклинальные складки [2, 17], длина и ширина которых со-

ответственно составляет от 10 до 30 км и от 3 до 8 км ( высота от 300 до 500 м). При этом в 

юго-восточной части Черного моря с позднего эоцена накопляется мощная (5 км) олигоцен-

плиоценовая молассовая формация, которая постепенно уменьшается в сторону суши Зап. 

Грузии [2, 4, 5, 17]. В течение олигоцен-миоценового времени максимум погружения испы-

тывает прибрежная часть Зап. Грузии, но с позднего сармата начинается воздымание. При 

этом в раннем плиоцене юго-западная часть акватории Черного моря представляла мелково-

дный бассейн, о чем свидетельствуют частые поверхностные размывы. С позднего миоцена 

формируются до- и послеолигоценовые структуры, которые испытывают  сильную деформа-

цию. При этом мощность плиоценовых отложений колеблется  от 500 до 2000 м. 

В юго-восточной части Черного моря  кровля эоцена залегает ниже 5 км, а потери сейс-

мических волн  отражают наличие глубинного разлома. По палеоцен-эоценовым отложениям 

длина и ширина складок  составляет соответственно 15-25 и 5-8 км. Палеоцен-эоценовый 

флиш, вулканогенные породы среднего эоцена и верхнемеловые известняки являются пер-

спективными комплексами для поисков в них залежей нефти и газа на суше Зап. Грузии, а в 

сторону Черного моря они глубоко погружаются, что ставит вопрос о первоочередности пои-

сков залежей нефти и газа в молассовой формации олигоцен-нижнего плиоцена. Такое пред-

ставление усиливается тем, что на суше Грузии с этой формацией связаны как  залежи нефти 

(Супсинская и Шромисубанская), так и многочисленные нефтегазопроявления в процессе 

бурения. 

 В северо-восточной части акватории Черного моря поисковый интерес заслуживают  

верхнемеловые  карбонатные, верхнеюрские терригенно-карбонатные и верхнебайосско-бат-

ские терригенные отложения. Следует отметить, что формирование основных структур обус-

ловлено активностью тектонических процессов по глубинным разломам, о чем свидетельст-

вуют данные геолого-геофизических работ и бурения [2, 3, 5, 12, 13, 14, 17].  Из работ  И.П. 

Гамкрелидзе [5]  и  Г.Ш. Надареишвили [12] территория Грузии, как часть Кавказа, входит в 

состав Средиземноморского подвижного пояса, возникшего из океана Тетис. В Кавказском 

сегменте выделены Большой Кавказский, Черноморско-Центрально Кавказский и другие 

перемещенные террейны (микроконтиненты), которые отделены офиолитовыми швами. 

Последние в результате поглощения в зонах субдукции или из-за перекрытия осадочным 

чехлом местами лишь предполагаются [5, 12]. В течение позднего докембрия, палеозоя и 

раннего мезозоя эти террейны испытали разнонаправленные перемещения внутри Тетиса, а в 

результате проявления соответствующих фаз тектогенеза были причленены к 

Евроазиатскому континенту [5]. В позднеальпийскую коллизионную стадию северный край 

Центрально-Кавказского террейна и южный край Скифской (Русской) плиты были 

вовлечены в складчастость  Большого Кавказа [5, 12]. 
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3. 
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по  Г.Ш. Надареишвили , 2002 г. 

 

 Западная Грузия, являясь частью Черноморско-Центрально - Закавказского  микроко-

нтинента, на раннеюрско-ааленском этапе испытала неравномерное погружение. Море нас-

тупало в основном с севера (частично с запада), и в условиях восстановительной геохимиче-

ской среды, накопились мощные (до 3000 м) отложения черных глинистых сланцев, 

алевролитов и кварцаркозовых песчаников с прослоями конгломератов и известняков. При 

этом  все свиты нижней юры постепенным переходом связаны между собой. Раннеюрская 

трансгрессия постепенно нарастала вплоть до аалена, когда сменилась регрессией, вызван-

ной донецкой (позднеааленской) фазой складчатости. Следует отметить что увеличение пес-

Рис. 4. 
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чанистости снизу вверх по разрезу и в южном направлении  указывает на наличие участков 

суши в пределах Зап. Грузии и прилегающей Черноморской акватории в раннеюрско-аален-

ское время. В течение  раннего байоса территория Зап. Грузии испытала устойчивое пог-

ружение, где  за счёт продуктов подводного излияния лав накопились мощные (до 2500 м) 

известково-щелочного состава породы, а в позднем байосе – нормально-морские терриге-

нные отложения (до 1000 м). Согласно И.П. Гамкрелидзе [5], их образование связано с фун-

кционированием зоны субдукции по северному краю реликтового Палеотетиса. В  

складчатой системе Большого Кавказа нижий  байос  не отличается от песчаноглинистых  

отложений нижней юры и ааленского яруса. При этом байос в целом подвержен значитель-

ным изменениям литофаций и мощностей, одной из главных причин которой, наряду с нера-

вномерным погружением, является различная интенсивность подводного излияния лав из 

глубинных  разломов [2, 4, 5, 12]. Начавшаяся в позднем байосе регрессия продолжается  и в 

батское время, когда среднеюрский бассейн расчленился на мелкие пресноводные водоемы, 

где накопились песчаноглинистые угленосные отложения от 200 до 600 м, что  вызвано мощ-

ным проявлением Чегемской  (позднебатской) фазой складчатости. С ней же следует связы-

вать расчленение территории Грузии на отдельные тектонические  блоки (зоны, прогибы и 

поднятия) и формирование крупных локальных складок. Кроме того, она определила 

разделение юрского комплекса на два структурных этажа [2, 4, 5, 12]. 

 Начавшаяся в раннем келловее трансгрессия нарастала вплость до титонского века, 

когда и сменилась кратковременной регрессией, вызванной андийской (позднетитонской) 

фазой складчатости. На севере развиты субплатформенная формация мелководных песчано-

глинистых и карбонатных отложений мощности (от 600 м до 1500 м). По Г.Ш.Надареишвили 

[12], в центральной части Зап. Грузии в начале поздней юры формируется внутридуговой 

рифт, в котором в течение келловея и раннего оксфорда происходили  излияния  оливиновых 

базальтов, тогда как  в кимеридж-титоне представлены пёстроцветными соленосными 

глинами, песчаниками и конгломератами, с прослоями брекчий, гипса и галита. При этом  

карбонатно-теригенные отложения верхней юры  несогласно залегают на различных породах 

средней юры. Мощность верхнеюрской соленосной  свиты  колеблется от 100 до 1000 м [2, 4, 

12]. Вследствие андийской фазы складчатости, прежние структурные элементы подверглись 

размыву и дополнительной складчаточти [2, 4, 5, 12]. 

 Вследствие  раннемеловой трансгрессии в пределах Зап. Грузии  началось формирова-

ние карбонатного комплекса - доломиты и доломитизированные известняки берриас-барре-

мского ярусов, тонкослоистые мергелистые известняки аптского яруса и глинистые мергели 

с прослоями вулканогенных пород альбского яруса. При этом в северной части мощность 

нижнего мела составляет 1300 м,  в восточной - части до 400-500 м, а в южной возрастают 

мощности альб-сеноманских образований и первичное выклинивание  обусловлено нараста-

нием раннемеловой трансгрессии, которая развивалась до альба и сменилась регрессией, вы-

званной  австрийской (позднеальбской) фазой складчатости [2, 4, 5, 12]. 

 В пределах Западной (Колхидской) зоны погружения Закавказской межгорной обла-

сти в позднемеловое время сформировались карбонатные и  вулканогенные породы (до 

800м). При этом трансгрессия началась в раннем сеномане, а в конце датского века смени-

лась регрессией, связанной с ларамийской фазой складчатости [2, 4, 5, 12].  
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 В течение палеоцен-эоцена накопились карбонатные отложения (известняки, мергели, 

глинистые мергели и песчаники), мощность которых не превышает первых сотен метров (на 

ряде мест выклиниваются под олигоценом), а суммарное погружение за период мела и пале-

оцен-эоцена не превышает 2500-3000 м.  Несогласие между танетским и датским ярусами, 

верхним и средним эоценом, олигоценом и верхним эоценом обусловлено проявлением соот-

ветственно ларамийской, триалетской и пиренейской фаз складчатости [2, 4, 5, 12]. 

 Олигоцен-плиоценовая молассовая формация накопилась в морских, пресноводных и 

континентальных условиях за счет продуктов размыва более древних пород.  В прибрежной 

части Зап. Грузии суммарная мощность данной формации  достигает 4000 м, а на остальной  

территории  уцелела только в отдельных  прогибах. С началом олигоцена связана  инверсия 

тектонического режима, но окончательное формирование современной структуры Зап. 

Грузии обусловлено неотектоническими движениями c позднего сармата, в результате про-

явления  которой начали  формироваться складчатые сооружения. При этом  мощность 

глинистых отложений олигоцен – нижнего миоцена колеблется от 200 м до 1000 м, выше 

которых  следуют  глины   с прослоями мергелей и песчаников  среднего миоцена. При этом 

трансгрессивное  залегание  чокракского яруса связано с штирийской  фазой, а с начала  тра-

нсгрессии накопились карбонатные глины, алевролиты и песчаники с прослоями конгломе-

ратов, мергелей и известняков  чокракского, караганского, конского и сарматского ярусов.  

 В позднем сармате трансгрессия сменилась регрессией, которая обусловила окончате-

льное разделение Грузии Центральной (Имеретинской) зоной воздымания на Западный (Кол-

хидский) и Восточный (Картлийский) заливы, соответственно - Черного и Каспийского мо-

рей [2,3,4,5,14,17]. 

          В полных разрезах выше  миоцена следуют: мэотический и  понтический,  киммерийс-

кий  и куяльнийский ярусы, которые проявляют несогласное залегание на различных более 

древних  отложениях. При этом суммарная мощность плиоценовых отложений увеличивает-

ся  в западном направлении ( в сторону Черного моря )  и по  данным бурения   превышает 

3000 м [2, 3, 4, 12,14,17]. Несогласие между сарматским и мэотическим, киммерийским и по-

нтическим ярусами, верхним плиоценом и постплиоценом, связано с проявлением соответс-

твенно - аттической, роданской и валахской фаз складчатости,  вследствие чего  оживились 

глубинные разломы, а  древние складки подверглись дополнительному сжатию и были несо-

гласно перекрыты. 

 По данным И.П.Гамкрелидзе [5], период общего сжатия Большого  Кавказского на 

орогенном этапе можно связывать с активностью зон субдукции, вызванной пододвиганием 

более опущенных южных плит под относительно приподнятые Закавказской межгорной 

области южного склона Б.Кавказа. На орогенном этапе в зоне субдукции, по южному краю 

складчатой системы Большого Кавказа, пододвигается Закавказская межгорная область. 
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Таблица 1 

Параметры пористости, трещиноватости и плотности пород мезозойско-кайнозойского 

осадочного чехла Западной Грузии 

(по данным исследований  Е.К.Вахания, Г.И.Буачидзе, З.В.Мгеладзе,  А.О.Нанадзе и 

Д.М.Абесадзе и др  ) 

 

Возраст 

отложений 
Литологический состав Пористость в % Плотность в % 

Миоцен и 

плиоцен 

Глины и песчаники с прослоями мергелей, 

известняков и конгломератов 
от 20-22 до 30 от 2,20 до 2.40 

Олигоцен Глины и песчаники до 25 2,10 

Палеоцен-эоцен 
Глинистые мергели и мергелистые 

известняки 
20 2,52 

Верхний мел 
Известняки, мергелистые известняки, а в 

низах песчаники и глинистые мергели 
15 2,61 

Альб 
Глинистые мергели с прослоями туфогенных 

пород 
10 2,50 

Апт Мергели и мергелистые известняки 15 2,55 

Верхняя юра 
Глины, песчаники, конгломераты, мергели и 

известняки 
до 25 от 2,3 до 2,7 

Бат Глины и алевролиты до 20  

Верхний байос Песчаники, глины и аргиллиты до 15 2,53 

Нижний байос Вулканогенные осадочные породы до 15 2,6 

Аален 
Песчаники, аргиллиты, глинистые сланцы, 

известняки и мергели 
до 25 2,50 

Нижняя юра Глины, глинистые сланцы и аргиллиты до 20 2,30 

 

На наличие глубинных разломов в пределах акватории Черного моря указывают учас-

тки интенсивного метановыделения со дна моря, зоны высокой концентрации газогидратов, 

диапиризм, грязевой вулканизм и высокая концентрация гелия и аргона в пребрежней части 

Гурии и Аджарии [1, 2, 3, 5, 6, 8, 9, 10, 15]. Существующие данные гидрогеологических и 

геохимических анализов показывают, что породы осадочного чехла Зап. Грузии и Восточно-

Черноморской впадины на отдельных этапах геологического развития находились на разных 

глубинах, что определяет пути миграции углеводородных флюидов. По закономерности ра-

спределения литофаций и мощностей надо полагать, что как в  акватории Черного моря, так 
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и на  суше Зап. Грузии, созданы благоприятные гидродинамические условия для  формирова-

ния разных типов  залежей нефти и газа. 

По закономерности распределения литофаций и мощностей и насыщенности угле-

водородами пород на отдельных стадиях геологического развития флюиды мигрировали по 

разным направлениям – от Черного моря к суше Зап. Грузии, и наоборот, вследствие чего 

восточная часть Черного моря и территория Зап. Грузии представляли области размыва или 

осадконакоплений. 

 

 Таблица 2 

Возможные типы залежей нефти и газа в пределах суши Западной Грузии и 

прилегающей акватории Черного моря 

 

Возраст Породы Тип УВ Тип залежей 
Тип 

коллектора 

1 2 3 4 5 

Миоценовый и нижне-

плиоценовый 

Терригенный и 

частично 

карбонатный 

Газовые и 

нефтяные 

Сводовые, тектонически 

экранированные и 

литологические 

Поровый 

Олигоцен-

нижнемиоценовый 

Терригенный Газовые и 

возможно 

нефтяные 

Сводовые, литологичес- 

кие и экранированные 

Поровый 

Среднеэоценовый 

 

Вулканогенно-

осадочный 

Нефтяные и 

газоконденсатно-

нефтяные 

Сводовые, экранированные 

и приконтактные 

Трещинный 

Верхний мел с 

датским ярусом 

Карбонатный Нефтяные и 

газоконденсатно-

нефтяные 

Сводовые, стратиграфи-

ческие (связанные с не-

согласием) 

Трещинно-

каверновый 

Верхнеюрский Терригенно-

карбонатный 

Нефтяные и 

нефтегазокон-

денсатные 

Сводовые, литологические 

и стратиграфические (свя-

занные с первичным 

выклиниванием) 

Трещинно-

поровый и 

трещинно-

каверновый 

Верхнебайосско-

батский 

Терригенный Нефтяные и 

газоконденсатно-

нефтяные 

Сводовые, экранированные 

и стратиграфические 

(связанные с первичным 

выклиниванием) 

Поровый и 

трещинно-

поровый 

Тоарский   и 

ааленский 

Терригенный Нефтяные Сводовые Трещинно-

поровый 

 

3. Выводы 

 

Если региональные соображения сопоставить с данными всесторонних исследований 

и бурения [1-17], можно сформулировать следующее:  
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 1. Формирование залежей нефти и газа в тоарс-ааленских песчаниках можно представить 

условно, так как в Западной (Колхидской) зоне погружения Закавказской межгорной области 

пока не вскрыта бурением подошва байоса. Формирование залежей нефти наверно 

происходит с конца поздней юры, а газа – с начала позднего мела (за счет миграции 

углеводородов из нижнеюрских глинистых пород). 

2. В верхнебайосско-батских песчаниках формирование залежей нефти происходит с 

начала позднего мела, а газа – с позднего эоцена. Здесь можно определить пути миграции  из 

более погруженных частей акватории Восточно-Черноморской впадины и  суши Зап. Грузии.   

3. В верхнеюрской карбонатно-терригенной толще нефтяные залежи (на примере 

Окуми) могли сформироваться с  раннего  палеогена  из нижне- и среднеюрских глинистых и 

верхнеюрских битуминозных карбонатных пород.  

4. В верхнемеловой карбонатной толще (на примере Чаладиди) нефтяные залежи мог-

ли формироватся с начала миоцена. Так как подводные своды акватории Черного моря с на-

чала позднего мела испытывают постепенное воздымание, то пути миграции углеводородов 

из более древних пород можно наметить из  более погруженных участков акватории Черного 

моря и суши Зап. Грузии в сторону поднятий. 

5. В юго-восточной части акватории Черного моря мезозойские отложения погружены 

глубоко. Кровля эоцена и верхнего мела залегает соответственно на глубинах 5-6 и 7-8 км. 

На данном этапе первоочередной поисковый интерес заслуживают среднеэоценовые 

вулканогенные породы (ближе к суше) и олигоцен-нижне–плиоценовая молассовая 

формация, а верхнемеловая карбонатная толща, палеоцен-эоценовый флиш интерес заслу-

живают на суше Зап. Грузии. При этом в верхнемеловой карбонатной толще формирование 

залежей нефти могло происходить в раннеэоценовое время, а газовых – с позднего эоцена.   

6. В продуктивных горизонтах олигоцен-нижне-плиоценовой молассовой формации 

формирование залежей нефти и газа могло происходить: а) в олигоцен-нижнемиоценовых 

отложениях: нефти – с середины плиоцена, а газа – с позднего плиоцена; б) в средне- и верх-

немиоценовых отложениях: нефти – с начала плейстоцена, а газа – с середины плейстоцена; 

в) в нижнеплиоценовых отложениях: нефти – с середины плейстоцена. 

На сегодняшний день прогнозирование перспектив нефтегазоносности носит 

условный характер и требует более детальных геолого-геофизических исследований и 

гидрогеолого-геохимических анализов и, тем более, пересмотра фактически всех данных 

биогенного и абиогенного происхождения нефти и газа. В этом аспекте решающую роль 

играют глубинные разломы и блоковое строение доюрского кристалического основания 

Закавказской межгорной области и Восточно-Черноморской впадины.  
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GEODYNAMIC EVOLUTION OF OIL AND GAS DEPOSIT 

GENERATION WITHIN THE WESTERN (KOLKHIDA) ZONE 

SINKING OF TRANSCAUCASIAN INTERMOUNTAIN REGION 
 

PPrreesseenntteedd  bbyy  ZZ..  MMggeellaaddzzee,,  PPrrooff..,,  DDooccttoorr  ooff  MMiinneerroollooggyy  SScciieenncceess,,  AAccaaddeemmiicciiaann  ooff  NNaattuurraall  SScciieenncceess  ooff  RRuussssiiaa  

 

1. Introduction 
 

Regularity of oil and gas content distribution in sedimentary cover is conditioned by 

structural, paleotectonic, lithologic, geochemical and hydrogeological measures. According to them, 

in the West (Kolkhida) Depression zone of Transcaucasia Intermountain Region, in the section of 

Mesozoic-Cenozoic sedimentary cover, it is appropriate to distinguish: lower Jurassic, middle 

Jurassic, upper Jurassic, lower cretaceous, middle cretaceous, upper cretaceous, Paleocene-eocene, 

Oligocene-lower Miocene, middle and upper Miocene and Pliocene complexes, which contain both 

the rocks, favorable for oil and gas generation, and the rocks of reservoir and hermetic properties. 

First priority exploration objects are being selected after general analysis of deposits, oil and 

gas surface outflows and abundant shows during drilling, and detailed geophysical researches are of 

top priority for revealing new accumulations.  

 

2. The Body 

 
Oil and gas accumulation is a long geologic process in specific sedimentary conditions. 

Adequate attention should be paid to present day methods and technologies, physical and chemical 

properties of gas and oil as vertical, geodynamic development, and then lateral migration that 

determines formation of different types of deposits [4, 5, 6, 7, 8, 11]. 

According to geochemical processes of deposits formation, gas occupies upper horizons (0,5-

1,5 km), oil is located below – from 1,5 to 6 km, and from 7 to 10 km is a depth of natural methane 

accumulation [1, 2, 4, 5, 6, 7, 8, 10, 11, 13, 14]. 

There exist two theories of oil and gas generation: organic (biogenic) and inorganic 

(abiogenous). There are numerous works on the issue of each of them, but none of them has 

obtained corroboration, therefore there has generated the third opinion, which combines previous 

two theories and is better reasoned. 

Taking into consideration, that thickness of sedimentary cover reaches tens of kilometers, in 

some regions it becomes clear at what depth were located rocks containing organic substance. In the 

process of bottom sinking, organic substance gets in anaerobic geochemical area and decomposes 

under the impact of microbodies. However, the process does not come to the end because of bottom 

sinking under temperature and pressure influence, which make favorable conditions for bitumen 

generation. As transformation of organic substance in favorable geodynamic conditions takes place 

only at definite depth (2-3,5 km, temperature 70-1150), depth of oil generation varies between 2,5 – 

6 km and depends on the nature of organic substance and values of geothermal gradients.  

According to in organic theory, the basic parameters of oil and gas generation are 

thermodynamic processes, progressing in the mantle. According to organic theory, oil collapses 

above 2500, what rules out generation of hydrocarbon compounds at great depth. As a result of 
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sinking, hydrocarbons press out together with seawater, remaining in rocks and move into porous, 

and cracked rocks. At that, consolidated clay serves as a hermetic roof and in reservoirs, located 

between them, hydrocarbons begin, vertical at first and then lateral migration, becoming intensive 

with tectonic processes activity. In the process of intensive folding, under influence of high pressure 

oil and gas begin migration in permeable layers, until reaching the favorable hydrodynamic 

conditions, after which different types of deposits are formed.  

According to deep (abiogenous) conception, oil generation is considered as a result of natural 

process of Earth degassing. But, regularity of oil, gas and water distribution in the Earth crust  and 

fluids composition indicate, that for oil and gas generation, it is necessary both the mantle substance 

and the organic substance, dispersed in rocks. According to the theory of plate tectonics of the 

lithosphere, oil and gas generation may be the result of organic substances thermolysis in 

subduction zones, at the expence of hydrocarbons generation [6, 7, 11]. 

Opinions mentioned above, explain availability of huge, as compared with oil generating 

potential of sedimentary rocks, accumulations in oil and gas containing basin. Today there can be 

no doubt that main areas of oil and gas accumulations are zones of Earth crust breaking or deep 

dislocations.  

Studies of geological structure of Georgia and exploration and prospecting, carried out during 

more than a century gave its result: there have been revealed and developed many kinds of useful 

minerals, including oil and gas deposits. 

Within the West (Kolkhida) sinking and the Central (Imereti) rising zones, out of Mesozoic 

complexes, upper cretaceous carbonate, upper Jurassic carbonate-terrigenous (probable also 

basalts), bajocian-bethonian and aalenian terrigenous rocks are distinguished by oil and gas content. 

In respect of first priority objects, there are obviously distinguished Okumi structural cape, 

Ochamchire, Gali, Zugdidi, Kulevi, Maltakva, Poti, West and East Chaladidi, Kvaloni, 

Sagvamichao, Khobi, Maglaki, Partskhanakanebi, Samtredia and Mtisdziri anticlines [1-10, 13]. In 

the lower cretaceous deposits, oil and gas content may be connected with Lesa anticline. According 

to distribution of oil and gas shows in rocks, meothian-pontian deposits should be considered as 

accompanying the exploration and prospecting complexes in Ochamchire, Zugdidi, Kulevi, 

Samtredia anticlines. In Mtisdziri, Maltakva and Poti structures – the basic oil-gas content complex, 

Maltakva-sea, West maltakva, West Grigoleti, Kulevi-sea anticlines, Ochamchire and Sukhumi  

shelf domes are distinguished by geophysical data as basic oil and gas containing complexes, where 

pespectives are connected with the upper cretaceous, the upper Jurassic, bathonian and the upper 

bajocian deposits, and mallase formation should be considered as accompanying complex [1-11]. 

It is quite conceivable, that hydrocarbon, generated in the upper Jurassic clayey deposits, after 

migration, experienced lateral movement in toarsian-aalenian sandstones and accumulated in  

different types of deposits. As according to geochemical analysis, the lower Jurassic deposits are 

changed according to the stage of catagenisis, which corresponds to the main phase of oil 

generation (depth – from 2-3 km to 4, 5km, and temperature – 100-1800). At the same time, pelitic 

formations are characterized by high content of sapropelic organic substances, accumulated in 

reducing medium [6, 10, 13, 14]. 

The lower bajocian volcanogenic and the upper Jurassic lagoon and olivinic basalts suites do 

not satisfy parameters of rocks, favorable for oil and gas generation. In this respect, the upper 

bajocian and the lower bathonian clayey rocks are of interest, as in wells, there has been gained 

strong gas flow and water, saturated with oil in bathonian deposits, and in the upper bajocian 

deposits – in Maglaki-Partskhanakanebi squire, there has been gained gas [3,6]. On the basis of the 



saerTaSoriso samecniero-teqnikuri sainformacio Jurnali ̀ ssaaqqaarrTTvveellooss  nnaavvTToobbii  ddaa  ggaazzii~ 

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

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

  

vvttwwyybbtthhtt,,ff                                                                      --                                                                              uuttjjkkjjuubbff                                                                                --                                                        SSCCIIEENNCCEE 

125 

122, 2008 

mentioned above, there can be raised the question of availability of rocks, favorable for oil and gas 

generation, in the same-aged clayey rocks.  

Oil and gas content is connected with almost all lithologic-stratigraphic units of the 

sedimentary cover of Georgia, and samples, taken from breccias of zones of methane inflows and 

mud volcanoes on the bottom of Black Sea, and availability of helium and argon high concentration 

areas in Guria coastal part, indicate to the nature of hydrocarbon fluids. Evidently, emanations, 

running from depth, mix with organic substances, scattered in rocks, and give origin to forming 

initial oil and gas accumulations. 

 

Probable types of oil- and gas deposits within the land of the West Georgia and adjacent 

water area of the Black sea 

 

Age Rocks Type of HC Type of deposits 
Type of 

reservoir 

1 2 3 4 5 

Miocene and 

lower Pliocene  

Terrigenous and 

partially carbonate 
Gas and oil 

Roof, tectonic-

screened and lithologic 
Porous  

Oligocene - lower 

Miocene 
Terrigenous 

Gas and 

probably oil 

Roof, lithologic and 

screened  
Porous  

Middle Eocene 
Volcanogenic-

sedimentary 

Oil and gas 

condensate-oil 

Roof, screened and 

near-contact 
Fractured 

Upper cretaceous 

with danian stage 
Carbonate 

Oil and gas-

condensate-oil 

Roof, stratigraphic 

(connected with 

disconformities) 

Fractured-

cavernous 

Upper jurassic 
Terrigenous-

carbonate 

Oil and gas-

condensate-oil 

Roof, lithologic and 

stratigraphic 

(connected with initial 

pinching out) 

Fractures-porous 

and fractured-

cavernous 

Upper bajocian-

bathonian 
Terrigenous  

Oil and gas-

condensate-oil 

Roof, screened and 

stratigraphic 

(connected with initial 

pinching out)  

Porous and 

fractured-porous 

Toarsian and 

Aalenian 
Terrigenous  Oil  Roof  Fractured-porous 

 

3. Conclusion  

 

   According to all-round researches [1-16] the following should be formulated: 
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1. Formation of oil and gas accumulations in toarsian-aalenian sandstones should be 

considered conventionally, as the bottom of bajocian is not penetrated by drilling in the 

West (Kolkhida) zone of sinking of Transcaucasia Intermountain Region. Formation of oil 

accumulations probably has started since the end of the later Jurassic, and of gas – since 

beginning of the later cretaceous. 

2. Formation of oil accumulation in the upper bajocian-bathonian sandstones has started since 

the beginning of the later cretaceous, and of gas – since the later Eocene. Here can be 

determined ways of migration from the deeper laid parts of the West-Black Sea Depression 

and the land of the West Georgia.  

3. Oil accumulation in the upper Jurassic carbonate-terrigenous section (after the example of 

Okumi) with the earlier Paleogene could form from the lower and the middle Jurassic clayey 

and the upper Jurassic  bituminous carbonate rocks; 

4. In the upper cretaceous carbonate section (after the example of Chaladidi), oil accumulation 

could have been formed with the start of Miocene. As underwater domes of the black Sea 

water area experience gradual rising from the start of the later cretaceous, ways of 

migrations of hydrocarbons from older rocks can be considered from deeper areas of the 

Black sea water are and the land of the West Georgia – to the side of rising; 

5. In the southeast part of the Black Sea water area, Mesozoic deposits are sunk deep. The tops 

of Eocene and upper cretaceous are deposited at 5-6 and 7-8 km, respectively. At the given 

stage, the middle Eocene volcanogenic rocks (near to the land) and Oligocene-lower 

Pliocene molasse formation are of the first priority exploration interest, and the upper 

cretaceous carbonate section and Paleocene-Eocene flysch  deserve interest on the land of 

the West Georgia. At that, formation of oil accumulations in the upper cretaceous carbonate 

section could start since the earlier Eocene, and of gas – since the later Eocene; 

6. In producing horizons of Oligocene-the lower Pliocene molasse formation, formation of oil 

and gas accumulations could start since: a) Oligocene-the lower Miocene deposits: oil – 

since the middle Pliocene, and gas – since the later Pliocene; b) in the middle and upper 

Miocene deposits: oil – since the start of Pleistocene, and gas – since the middle Pleistocene; 

c) in the lower Pliocene deposits: oil – since the middle Pleistocene. 

At this time, the given issue has a conventional character and requires more detailed 

geological-geophysical researches and hydro geological-geochemical analysis, especially as 

it is required to review all data of biogenic and  abiogenous origin of oil and gas. In this 

aspect, deep faults and block structure of Pre-Jurassic crystalline basement of Transcaucasia 

Intermountain Region and the East-Black Sea Depression play the decisive role.  
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amierkavkasiis mTaTaSueTis dasavleT (kolxeTis) daZirvis 

zonis farglebSi navTobis da gazis budobebis formirebis 

geodinamikuri evolucia. nn..  jjiiqqiiaa,,  dd..  vvaaxxaanniiaa..   

amierkavkasiis mTaTaSueTis dasavleT (kolxeTis) daZirvis zonis da mimdebare Savi 

zRvis akvatoriis geologiuri agebuleba aRwerilia mravali mkvlevaris SromebSi [1-17], 

romlebic Sedgenilia saqarTvelosa da Savi zRvis mimdebare qveynebis mravali eqspedici-

ebis mier Catarebuli geologiur-geofizikuri, hidrogeologiur-geoqimiuri kvlevebis da 

burRvis monacemebis analizze. es Sromebi interess iwvevs dasavleT saqarTvelos danale-

qi safaris da masTan mimdebare Savi zRvis akvatoriis gelogiuri agebulebis da navTobga-

zSemcvelobis dasazusteblad, miT ufro roca Savi zRvis mTel aRmosavleT sanapiroze 

aRmoCenilia navTobgazdagrovebebi. statiaSi dasavleT saqarTvelos sanapiro zolis 

magaliTze moyvanilia navTobgazdagrovebis SesaZlo variantebi, romlebic warmoadgenen 

yvelaze perspeqtiuls da Rrma burRvisaTvis (5 km-mde) xelmisawvdoms. 

sakvanZo sityvebi: navTobi, gazi, budobi, damWeri, qani, antiklini, sinklini, akvatoria, 

xmeleTi, struqtura, amoweva, WaburRili, geofizika. 

 

GGEEOODDYYNNAAMMIICC  EEVVOOLLUUTTIIOONN  OOFF  OOIILL  AANNDD  GGAASS  DDEEPPOOSSIITT  GGEENNEERRAATTIIOONN  WWIITTHHIINN  TTHHEE  WWEE--

SSTTEERRNN  ((KKOOLLKKHHIIDDAA))  ZZOONNEE  SSIINNKKIINNGG  OOFF  TTRRAANNSSCCAAUUCCAASSIIAANN  IINNTTEERRMMOOUUNNTTAAIINN  RREEGGIIOONN. 

N.Jikia,  D. Vakhania.  

Geological structure of the Western (Kolkhida) zone of sinking of Transcaucasian Intermountain 

region and adjacent territory of The Black Sea water area is presented in numerous works [1-17], composed 

according to analysis of geological-geophysical, hydro geological-geochemical researches (with drilling data) 

of different expeditions of Georgia and  The Black Seaside countries, which deserve interest for specifying 

the geological structure and degree of oil and gas impregnation of the sedimentary cover of The Western 

Georgia and adjacent to it Black Sea water area, especially along the seashore as there have been revealed 

oil- and gas accumulations (Rize, Supsa, Shromisubani, Chaladidi, Okumi, Semenovskoe, Serebrianskoe, 

Golishino, Lebedo and others), for determining the prospects loth the numerous surface seepages and 

shows or flows of oil and gas during drilling from different ages of rocks of Mesozoic-Cenozoic sedimentary 

cover should be taken into account. 

In the given article after the example of the coastal part of the West Gergia, there are reduced basic 

variants of oil and gas accumulation, which are the most promissing prospecting objects for deep drilling (up 

to 5 km). 

Key words: oil, gas, deposit, trap, rock, anticline, syncline,waterarea,land, structure, uplift, well, geophysics. 

 

ГЕОДИНАМИЧЕСКАЯ ЭВОЛЮЦИЯ ФОРМИРОВАНИЯ ЗАЛЕЖЕЙ НЕФТИ И ГАЗА 

В ПРЕДЕЛАХ ЗАПАДНОЙ (КОЛХИДСКОЙ) ЗОНЫ ПОГРУЖЕНИЯ ЗАКАВКАЗСКОЙ 

МЕЖГОРНОЙ ОБЛАСТИ. Джикия Н.,   Вахания Д.  

Геологическое строение Западной (Колхидской) зоны погружения Закавказской межгорной об-

ласти и прилегающей акватории Черного моря приводится вo многочисленных работах [1-17], состав-

ленных на анализе геолого-геофизических, гидрогеолого-геохимических исследований (с данными бу-
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рения) разных экспедиций Грузии и  причерноморских стран, которые заслуживают интерес для уто-

чнения геологического строения и степени нефтегазонасыщенности осадочного чехла Западной Гру-

зии и непосредственно прилегающей к ней акватории Черного моря, тем более, что  по всему побере-

жью за последние годы были обнаружены нефтегазонакопления (Ризе, Супса, Шромисубани, Чалади-

ди, Окуми, Семеновское, Серебрянское, Голицыно, Лебедо и др.); а для определения перспектив  на-

до учесть также как многочисленные поверхностные выходы, так и проявления или притоки нефти и 

газа в процессе бурения из разновозрастных пород мезозойско-кайнозойского осадочного чехла.  

В данной статье на примере прибрежной части Зап. Грузии приведены  основные варианты 

нефтегазонакопления, которые являются наиболее перспективными поисковыми объектами для глу-

бокого бурения ( до 5 км). 

ККллююччееввыыее  ссллоовваа::  нефть; газ; залежь; ловушка; порода; антиклин; синклин; акватория; суша; струк-

тура; воздымание; скважина; геофизика. 
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gg..  CCxxaarrttiiSSvviillii,,  

stu-s `navTobisa da ga-

zis sabadoebis damuSave-

bis, navTobgazsadenebis 

da navTobgazsacavebis 

eqspluataciis~ mimarTu-

lebis magistranti 

  

 
gg..  dduurrgglliiSSvviillii,,  

stu-s `navTobisa da gazis 

sabadoebis damuSavebis, nav-

Tobgazsadenebis da navTo-

bgazsacavebis eqspluataci-

is~ mimarTulebis asocire-

buli profesori 

  

uak 622.276.5:658.0182                                                                   gg..  dduurrgglliiSSvviillii,,  gg..  CCxxaarrttiiSSvviillii 

 

 

horizontalur WaburRilebSi wylis SemoWris 

 zonebis seleqciuri izolacia 

  

wwaarrddggeenniilliiaa  ssaaiinnJJiinnrroo  aakkaaddeemmiiiiss  aakkaaddeemmiikkoossiiss  ii..  ggoogguuaaZZiiss  mmiieerr 

 
1. Sesavali 

 

navTobmompovebeli mrewvelobis 

erT-erT mniSvnelovan problemas war-

moadgens produqtiuli fenis navTobga-

cemis koeficientis gazrda. 

navTobis sabados damuSavebis ef-

eqturoba mniSvnelovnad ganisazRvreba 

WaburRilebis eqspluataciis maRali 

koeficientiT da, Sesabamisad, misi 

muSaobis optimaluri reJimis SerCeviT, 

rac TavisTavad damokidebulia Wabur-

Rilis sangrevispira zonis mdgomareo-

baze da mopovebul produqciaSi wlis 

procentul Semcvelobaze.  

msoflioSi yoveldRiurad moipoveben daaxloebiT 12 

milon m3 navTobs, romelsac 33 milon m3  wyali moyveba [1]. navTobkompaniebi muSaoben 

navTobis mopovebis gazrdisken da rogorc praqtika gviCvenebs wylis SemoWris 

izolacia warmoadgens erT_erT yvelaze swraf da iaf gzas saeqspluatacio xarjebis 

Semcirebisa da navTobis mopovebis gazrdisTvis.  

 

2. ZiriTadi nawili 
 

WaburRilebSi wylis SemoWris saizolacio samuSaoebis ZiriTad mizans warmoad-

gens wylis filtraciis napralebis (“arxebis”) izolacia, navTobgajerebuli fenis 

SeRwevadobis SenarCunebasTan erTad. e.i. nebismierma operaciam wyalmodinebis SezRudvi-

sken zemoqmedeba unda moaxdinos navTobgajerebuli koleqtoris  gawylovanebul nawi-

lze. 

fenSi wylis saizolacio samuSaoebi SeiZleba davyoT or kategoriad: 

1. martivi; 

2. rTuli. 

martivs miekuTvneba WaburRilis lulaSi cementis xidis dayeneba rogorc 

cementis fenSi nawilobrivi CatumbviT, aseve e.w. cementis Wiqis saxiT. 



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 

133 

122, 2008 

rTuli samuSaoebi dakavSirebulia seleqciur saizolacio samuSaoebTan, rac 

gamoisaxeba specialuri wyalsaizolacio xsnaris gamoyenebiT da saSualebas gvaZlevs 

gadavketoT wyliani zonebi, aqedan gamomdinare, SevamciroT fenis wylis Semcveloba mo-

povebul produqciaSi.   

 
 

seleqciuri izolacia mravladaa Catarebuli vertikalur WaburRilebSi. 

saqarTveloSi wylis SemoWris seleqciuri izolacia pirvelad Catarda 1984 wels, mas 

Semdeg, rac moxda samgori_patarZeulis navTobis sabadoze mompovebeli WaburRilebis 

gawylovaneba, rac TavisTavad gamowveuli iyo WaburRilebis maRali debitebiT eqsplu-

ataciis SedegiT [2]. samgori_patarZeulis sabados # 111 WaburRili muSaobda tumbos 

reJimze da iyo 100% gawylovanebuli (moipovebda 600-700m3/TveSi wyals). seleqciuri 

izolaciis Sedegad 05.07.1984 wels WaburRili Sadrevnirebda 14 dRe, mopovebul pro-

duqciaSi fenis wylis Semcveloba Semcirda 8%_mde. TeleTis sabadoze #14 WaburRi-

lze seleqciuri izolaciis Sedegad 1985 wels wylis procenti 99%_dan Semcirda 

0,6%_mde. 1984 wels Catarebuli samuSaoebis Sedegad samgori_patarZeulis da Tele-

Tis sabadoebis 20 WaburRilidan damatebiT mopovebul iqna 29800 tona navTobi[2]. 

yvela zemoT xsenebuli samuSao Catarebuli iyo vertikalur WaburRilebSi.  

bolo 10 wlis ganmavlobaSi didi yuradReba mieqca horizontalur WaburRilebs, 

romelTa saSualebiTac bevrad gaizarda debitebi, amasTanave WaburRilis gawylovanebis 

dros warmoiqmneba mravali axali problema. Tu vertikalur WaburRilSi wylis ko-

nusis amowevis SemTxvevaSi SegveZlo elementalurad cementis xidis dayeneba, ho-

rizontalur WaburRilSi es garTulebulia. didi mniSvneloba aqvs ganisazRvros 

filtrSi wylis SemoWris intervali.  
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zemoaRniSnuli problemis gadasaWrelad konkretul WaburRilSi Catarda kvleva 

wylis SemoWris zonebis dasadgenad, amisaTvis gamoyenebuli iyo xelsawyo Caкмap 7A 

drekadi milebis (CT) saSualebiT. Caкмap 7A warmoadgens kompleqsur xelsawyos, gan-

kuTvnils WaburRilebis geofizikuri kvlevisTvis, masSi gaerTianebulia eqvsi gamzomi 

xelsawyo (Termometri, manometri, rezistivimetri, debitometri, tenmzomi, muftebis 

lokatori). 

miRebul grafikze mocemulia rezistivimetris monacemebi WaburRilis filtris 

zonis gaswvriv. filtris sigrZe warmoadgens 508 metrs. mrudi gviCvenebs rezistivi-

metris Cvenebebs filtris dasawyisidan sangrevamde.  

- mniSvneloba, romelic naklebia 0,1 simensi/m warmoadgens navTobs. 

- mniSvneloba meti 0,75 simensi/m warmoadgens feni wyals. 

- mniSvneloba 0,2_0,45 simensi/m fenis, teqnikuri wylis da navTobis narevs.  

grafikidan gamomdinare SegviZlia gamovyoT Semdegi zonebi:                         

zona A rezistivimetris monacemebis mixedviT pirveli 20 metri SeiZleba iyos: 

1. navTobis, fenisa da teqnikuri wylis narevi, 2. teqnikuri da fenis wylis narevi. 

zona B 20_200m SeiZleba iTqvas, rom WaburRilis CaxSobis dros aq mimdinareob-

da teqnikuri wylis ZiriTadi STanTqma. 70_110 metris intervalSi, rogorc Cans, ar 

aris modineba saerTod. amaze miuTiTebs TandaTanobiTi Semcireba da Semdeg gamtariano-

bis gazrda, miuxedavad xarjisa. 

zona C zona xasiaTdeba mineralizebuli wylis modinebiT. 

zona D 300_320m eleqtruli winaRobis mniSvneloba migvaniSnebs navTobian napra-

lze. 

zona  E 320_380m fenis wylis SemoWris adgili. 

zona F  380_410m navTobis zona. 

zona G  410_440m mineralizebuli fenis wylis SemoWris adgili. 

zona H  440_500m navTobis fenis didi zona, rogorc Cans ZiriTadi. 

zona I  500_508m gaCerebuli zona, sadac navTobisa da wylis narevia. rogorc 

Cans, am zonaSi modena saerTod araa. 

aRsaniSnavia is garemoeba, rom aseTi tipis samuSaoebi tardeba im SemTxvevaSi, 

rodesac WaburRili bunebrivad Sadrevnirebs. 

mocemul variantSi vinaidan WaburRilis produqcia 70-80%-iT iyo gawylovane-

buli fenis energia ver uzrunvelyofda WaburRilis Sadrevnuli meTodiT 

eqspluatacias, amitom fenis drenirebisTvis gamoyenebuli iyo donis daweva gazliftis 

saSualebiT. 

kaJorganuli tamponaJuri nivTierebebi AKOP БH  warmoadgens siTxes moyviTalo–

yavisfridan muq–yavisframde, gayinvis temperatura –50 0C, dinamikuri siblante 1–30 

mpa*wm da simkvrive 980–1100 kg/m3. AKOP_is wyalTan urTierTqmedebis Sedegad 

warmoiqmneba geli, romelic SemdgomSi temperaturisa da sxva faqtorebis zemoqmedebis 

Sedegad warmoqmnis mkvriv nivTierebas, romelic aRar ixsneba wyalSi. AKOP –is 

saSualo xarji erT WaburRil–operaciaze warmoadgens 2_5 tonas. erTi tonis 

Rirebuleba Seadgens 4590 lars. 

saremonto saizolacio samuSaoebis teqnologia AKOP–is gamoyenebiT saSualebas 

gvaZlevs movaxdinoT wylis SemoWris zonebis seleqciuri izolacia rogorc vertika-
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lur, aseve horizontalur WaburRilebSi, rac ganpirobebulia masalis TvisebebiT. sau-

keTeso Sedegis misaRwevad teqnologia SeiZleba adaptirebuli iyos konkretuli geo-

logiur-teqnikuri pirobebisTvis. 
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AKOP-iT wyalgajerebuli xsnaris momzadebis dros wyali SehyavT porciebad. 

wylis pirveli nawilis Seyvanis dros xdeba egzoTermuli reaqcia, romlis Sedegad 

warmoiqmneba reaqciis produqtebi, romlebic ganusazRvreli raodenobiT ixsneba wyalSi 

yovelgvari ganSrevebis gareSe. es wyalgajerebuli kompozicia SemdgomSi temperatu-

ruli da sxva faqtorebis zemoqmedebis Sedegad warmoqmnis gels, romelic aRar ixsneba 

wyalSi. wyalgajerebuli AKOP-is misaRebad SeiZleba gamoyenebul iyos nebismieri 

wyali, Tixis xsnaris CaTvliT. erTaderT winaaRmdegobas warmoadgens garemos mJavian-

oba, igi ar unda aRematebodes pH < 6,5. anu saremonto saizolacio samuSaoebis warmo-

ebis dros aucilebelia gamovricxoT xsnaris tute garemosTan Sexeba, radgan am SemT-

xvevaSi swrafad warmoebs xsnaris gelireba.   

 kompleqsuri samuSaoebi wylis SemoWris zonebis seleqciuri izolaciisaas 

xorcieldeba Semdegi TanamimdevrobiT: 

1. WaburRili aRiWurveba saWiro danadgarebiT, damWirxni xazebi gamoicdeba 

mosalodnelze  1,5-jer met wneviT. 

2. mzadddeba wyalsaizolacio xsnari im raodenobiT, romelic saWiroa wylis 

SemoWris izolaciisaTvis imis mixedviT, Tu ra simZlavrisaa fena da 

savaraudo kvebis konturis radiusi. 

3. gamoiTvleba dro, romelic saWiroa reagirebisTvis. 

4. momzadebuli xsnari Caitumbeba ssm saSualebiT WaburRilSi da gaitumbeba 

winaswar gaTvlili raodenobis gamtumbavi siTxiT. 

5. samuSaoebis warmoebis procesSi mimdinareobs kontroli saizolacio xsnaris 

xarjze, saWirxni nivTierebis, CaWirxvnasa da gatumbvis wnevaze. 

6. WaburRili rCeba 48 saaTi daketili im wnevaze, romelic CaWirxvnis saboloo 

wnevis tolia, sanam ar moxdeba xsnaris gelireba. 

teqnologiuri procesis mimdinareobis dros gamoiyeneba WaburRilis piris 

standartuli mowyobilobebi, meqanizmebi da agregatebi, romlebic gamoiyeneba WaburRi-

lebis miwisqveSa da kapitaluri remontis dros. raodenoba da tipi teqnikuri saSua-

lebebis procesis ganxorcielebisaTvis damokidebulia arCeul teqnologiur sqemaze da 

CasaWirxni reagentis moculobiT. teqnologiuri saSualebebis minimaluri raodenoba - 

2 cementis agregati ЦА-320, 2-3 avtocisterna 8-10m3 moculobiT. 

WaburRilis aTviseba saremonto saizolaco samuSaoebis Semdeg xorcieldeba sa-

badoze miRebuli meTodiT. WaburRili ar saWiroebs meorad perforacias, misi eqsplua-

tacia unda ganxorcieldes im debitiT, romelic ar aRemateba samuSaoebis Catarebamde 

debits, mizanSewonilia, rom igi 20-40% ufro mcirec iyos. depresia ar unda aRe-

matebodes 30 atmosferos. 

wylis SemoWris adgilebis izolaciis dros didi mniSvneloba eniWeba xsnaris 

saizolacio filtraciul  Tvisebebs. AKOP advilad aRwevs wyliT gajerebul fenSi, 

Seereva wyals da warmoqmnis gels. amave dros navTobSemcvel fenSi misi filtracia 

mdovred mimdinareobs da warmoqmnis gels, romelic umniSvnelod amcirebs SeR-

wevadobas. swored amaSi gamoixateba xsnaris seleqciuroba. 
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3. daskvna 

 

saqarTvelos navTobis sabadoebi ZiriTadad damuSavebis bolo stadiazea. navTobis 

mopovebis stabilizaciisa da gazrdis perspeqtivebi dakavSirebulia WaburRilebis 

sangrevispira zonis intensifikaciaze. navTobis debitis Semcireba mravali faqtoriTaa 

gamowveuli (energetikuli mdgomareobiT, damuSavebis tempiT). araswori damuSavebis 

gamo wyalnavTobis kontaqtis gadaadgileba xdeba araTanabrad, rac iwvevs WabuRilis 

produqciis gawylovanebas, aseve wylis SemoWra SeiZleba moxdes napralebidan da 

cudad dacementebuli milgare sivrcidan. navTobze fasebis zrdasTan erTad izrdeba im 

samuSaoebis Catarebis mniSvneloba, romelic xels Seuwyobs arsebuli WaburRilebis 

fondis SesanarCunebas. 
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UDC 622.276.5:658.0182                                                                             G. Durglishvili, G. Chkhartishvili 

 

SELECTIVE ISOLATION OF FLOODED ZONES IN 

HORIZONTAL WELLS 
 

PPrreesseenntteedd  bbyy  II..  GGoogguuaaddzzee  ––  HHoonnoouurreedd  aaccaaddeemmiicciiaann,,  EEnnggiinneeeerriinngg  AAccaaddeemmyy    ooff  GGeeoorrggiiaa  

 

1. Introduction 

 

One of the main problems of oil industry is the increase of petrolfeedback coefficient. 

Exploitation efficiency of oil deposit is defined by  high coefficient of wells exploitation  and 

accordingly by choice of the optimum mode of work, which, of course, depends on the condition of 

the well’s bottom zone and the percent of water content in an extracted fluid. 

 Every year an oil recovery is nearby 12 milion m3, which is accompanied with 33 milion m3  

of water [1].  The oil companies seek to increase oil production and as the  experience shows, 

isolation of flooded zones is one of the fastest and cheap way to decrease charges and increase 

petrolfeedback. 

 

2. The Body 

 

 The basic purpose of flooded zones isolation in wells is isolation of water channel filtration 

keeping the oil-saturated layer permeability. 

Isolation works can be divided in two categories: 

1. Simple, 

2. Complex. 

To simple works can be attributed mounting of the cement bridge in the well both by partial 

cement pumping in a layer and in a way of “cement glass”. 

Complex works are connected with selective isolation, using special isolation mud that 

enables us to block water inflows and accordingly to reduce water content in fluid. 

Selective isolation has been carried out many times in vertikcal wells. Selective isolation in 

Georgia was used for the first time in 1984 after Samgori-Patardzeuli oil field wellholes had been 

flooded caused by wellhole high debit as a result of expoitation [2]. Samgori-Patardzeuli wellhole 

№111 deposit worked in a pump mode and extracted 100 % of water (600-700 m3/a month). Since 

carrying out the selective isolation in may 7th, 1984 the well had been gushing for 14 days, layer 

water content decreased by 8 %. Carrying out selective isolation in Teleti well №14 percent of 

water decreased from 99 % to 0,6 % in 1985. As a result of selective isolation works carried out in 

1984 out of 20 wells on Samgori-Patardzeuli and Teleti deposits 29800 t of oil had been 

additionally extracted. 

All above mentioned works have been carried out in vertical wells. 

During last 10 years a great attention has been turned to horizontal wells by means of which 

debits have grown but with flooding of wells there appear a lot of new problems to be solved. It in 

vertical wells in case of cone raising it was possible to mount a cement bridge easily, in horizontal 

wells it is more complicated. Definition of the interval of water inflow in the filter is of great 

importance. 
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pic. 1 

 

 For the solution of described above problem investigation has been carried out in a concrete 

well for definition of water-inflow zones in the filter. Device “Sakmar” 7A appling of  “ST”  has 

been used. “Sakmar”  7A is the complex device for geophysical researches, 6 measuring devices 

united in it (thermometer, manometer, hydrometer, resistivity meter, locator muffs, flowmeter). 

 On the received schedule resistivity meter data are demonstrated in the filter of the well. 

Length of the filter is 508 meters. The curve shows the resistivity meter data from the beginning of 

the filter up to the well’s bottom. 

- Value  less then 0,1 simens/m is oil 

- Value more than 0,75 simens/m is formation water 

- Value 0,2 – 0,45 simens/m is formation, process water and oil mixture. 

 Proceeding from the schedule it is possible to allocate following zones: 

Zone A   The first 20 meters can be: 1.formation process water and oil mixture, 2. formation water 

and process water mixture. 

Zone B    20-200 m it is possible to tell, that at muffling on this site a basic absorption of technical 

water took place. In an interval of 70 -110 m most likely there is not inflow at all. 

Gradual downturn speaks about it and then increase of conductivity, despite the charge. 

Zone C   The zone is characterized by mineralized water inflow. 

Zone D   300 – 320 m Value of electric conductivity indicates presence of oil seam. 
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pic. 2 
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Zone E   320 – 380 m  The zone is characterized by break of formation water. 

Zone F   380 – 410 m  Oil seam zone. 

Zone G   410 – 440 m The zone is characterized by break of mineralized formation water. 

Zone H   440 – 500 m  Wide zone of oil seam, probably the core. 

Zone  I   500 – 508 m The stagnant zone where there is a mix of oil and water; it is obvious, that in 

this zone there is not any inflow. 

 It is necessary to note, that these works are carried out when a chink is gushing. 

 In this case because of that well production flooding by 70-80 %, energy of a layer could not 

provide exploitation of well by gushing method. For layer drainge the level was brought down by 

means of gaslift. 

 Organic-silicon backfill materials AKOP БH is a liquid from yellow-brown up to dark-

brown color, with temperature freezing below  -50oC, with dynamic viscosity 1-30 mPa*s and 

density of 980-1100 kg/m3. As a result of AKOP БH contact with water a gel is formed which 

forms a solid substance under temperature and other factors impact and it doesnot dissolve any 

more. The average charge of AKOP on one well process constitute 2-5t. Price of one tone is 4590 

Lari.  

 Technology of repair isolation works using AKOP enables to realize selective isolation, 

both in vertical and in horizontal wells, which is characteristics of the material.   

While preparing the AKOP water saturated solution water is injected by portions. At first 

injection of water first portion the exsothermal reaction takes place. The result is that products of 

the reaction dissolve in water by indefinite amount without any separation into layers. The water 

saturated composition forms gel later under the influence of temperature and other factor. The gel 

does not dissolve in water. To obtain the waterse turated AKOP any kind of water could be applied 

including clay solution. The only opposition is invironment acidity, it should not exceed pH <6,5. 

That is, in the process of repair isolation works it is impossible to exclude the solution contact with 

the alkaline invironment. In this case the solution turns into gel very fast. 

Complex works go on in the following succession when water inflow zones selection 

isolation takes place. 

 1. Wellhole is equipped with necessary devices, the pumping lines are examined by 1,5 

times more pressure than expected. 

 2. The water isolating solution is prepared in the amount necessary for water inflow isolation 

according to the thickness of the layer and the supposed feeding contour radius. 

 3. The time necessary for the reaction is calculated. 

 4. The prepared solution is pumped into the wellhole by means of ssm and pumped out by 

precalculated amount of the pumpout liquid. 

 5. In the process of works the isolation solution consumption pumping material, pump in 

and pump out pressure are registered. 

6. The wellhole is closed for 48 hours at the pressure that is equal to the finishing pumping 

pressure untill the solution turns into gel. 

The wellhole arrangements, mechanisms and agregates are applied when the technological 

process is on. They are applied when wellhole underground overhaul is going on. Amount and the 

type for realization of technical means process depends on the technological scheme chosen and the 

pumping reagent volume. The technological means minimum amount: two cement agregates 

, 2-3 autocistern of 8-10m3 volume. 
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The wellhole exploitation takes place after repair-isolation works by the method obtained in 

the field. The wellhole does not need secondary perforation. Its exploitation should be done by the 

debit that does not exceed the one before the works. It is expedient that it were less than 20-40%. 

Depression must not exceed 30 atmospheres. 

At the moment of the water inflow sites isolation a great importance is given to the solution 

isolation filtration properties. AKOP easily penetrates into the watersaturated layer, it mixes with 

water and gel is formed. With it in the oilcontent layer its filtration is going on slowly and forms gel 

that lessens penetratibility. This is the very feature of the solution selectionobility. 

 

3. Conclusion 

  

 Oil deposits of Georgia are at the last stage of development. The prospect of preservation 

and increase in volumes of an oil recovery is connected with intensification of bottom zones of 

wells. Reduction of petroleum production is connected with many factors (basically on energetic  

condition of a layer, rate of development). 

 The higher the prices for oil the greater the importance of the work carried out which will 

allow to keep existing fund of chinks. 
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horizontalur WaburRilebSi wylis SemoWris zonebis 

seleqciuri izolacia. gg..  dduurrgglliiSSvviillii,,  gg..  CCxxaarrttiiSSvviillii..  

dReisaTvis didi mniSvneloba eniWeba WaburRilebSi wylis SemoWris zonebis sele-

qciur saizolacio samuSaoebs, romelTa mizania wylis filtraciis napralebis (“arxebis”) 

izolacia, navTobgajerebuli fenis SeRwevadobis SenarCunebasTan erTad. amisaTvis saWi-

roa dadgindes wylis SemoWris intervalebi da Semdeg Catardes saremonto saizolacio 

samuSaoebi. saremonto saizolacio samuSaoebis teqnologiis AKOP gamoyeneba saSualebas 

gvaZlevs movaxdinoT wylis SemoWris zonebis seleqciuri izolacia rogorc vertikalur, 

aseve horizontalur WaburRilebSi, rac ganpirobebulia masalis TvisebebiT. AKOP advi-

lad aRwevs wyliT gajerebul fenSi, Seereva wyals da warmoqmnis gels. navTobSemcvel 

fenSi igi ar gardaiqmneba gelad, amaSi mdgomareobs misi upiratesoba. aqedan gamomdinare, 

igi Tavisi qimiuri SedgenilobiT ar abinZurebs navTobSemcvel zonebs. swored amaSi gamo-

ixateba xsnaris seleqciuroba. 

sakvanZo sityvebi: navTobi, sabado, WaburRili, eqspluatacia, izolacia, kaJorganuli, 

tamponaJuri, wyali. 
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SSEELLEECCTTIIOONN  IISSOOLLAATTIIOONN  OOFF  WWAATTEERRBBRREEAAKK  ZZOONNEE  IINN  HHOORRIIZZOONNTTAALL  WWEELLLLHHOOLLEE.. G. 

Durglishvili, G. Chkhartishvili. 

Nowadays great attention is given to selective isolation well flooded zones which purpose is isolation 

of water-breaks, keeping thus permeability of oil-saturated layer. . For this purpose it is necessary to define 

zones of water-breaks and then to carry out repair-isolation works.  Technology of  repair-isolation works  

using AKOP enables to carry out selective isolation both in vertical and horizontal wells that is the peculiarity 

of the material. The structure easily gets into the water-saturated layer, mixes up with water and turns into 

gel. During too time in the petrolsaturated layer the substance does not turn to gel. Proceeding from it the 

chemical compound does not pollute the petrosated zones. Selectivity of structure is shown in it. 

Key words: oil, deposit, well, exploit, isolation, organic-silicon, backfill, water. 

 

 

СЕЛЕКТИВНАЯ ИЗОЛЯЦИЯ ОБВОДНЕННЫХ ЗОН В ГОРИЗОНТАЛЬНЫХ 

СКВАЖИНАХ. Дурглишвили Г., Чхартишвили Г.  

На сегодняшний день большое внимание уделяется селективной изоляции обводнённых зон 

скважины, цель которой состоит в изоляции водопритоков и сохранении при этом проницаемости 

нефтенасыщенного пласта. Для этого следует определить зоны водопритоков и потом провести ре-

монтно-изоляционные работы. Технология ремонтно-изоляционых работ с использованием AKOP да-

ёт возможность осуществить селективную изоляцию как в вертикальных, так и в горизонтальных сква-

жинах, что является свойством материала. Состав легко проникает в водонасыщенный пласт, сме-

шивается с водой и превращается в гель. В то же время в нефтенасыщенном пласте вещество не 

превращается в гель. Исходя из этого оно своим химическим составом не загрязняет нефтенасыще-

нные зоны. В этом проявляется селективность состава. 

ККллююччееввыыее  ссллоовваа::  нефть; месторождение; скважина; эксплуатация; изоляция; кремнеорганический; 

тампонажный; вода. 
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stu-s doqtoranti  
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sarecxi siTxis Sedgenilobis zemoqmedeba qanebis 

ngrevis daCqarebaze WaburRilebis burRvisas 

 
1. Sesavali 

 
WaburRilebis burRvis pro-

cesSi qanebis ngreva warmoebs gan-
sxvavebuli Sedgenilobisa da fi-
zikur-qimiuri Tvisebebis mqone 
sarecxi siTxeebis garemoSi, rom-
lebic sxvadasxva zemoqmedebas ax-
dens qanebis ngrevis procesze, ami-
tom gansakuTrebuli mniSvneloba 
aqvs sarecxi siTxis Sedgenilobis 
gavlenis Seswavlas qanebis ngre-
vis efeqturobaze. am procesSi sa-
recxi siTxis gavlenis kanonzomie-
rebis dadgenis aqtualoba izrdeba, gansakuTrebiT im 
SemTxvevaSi, rodesac burRva warmoebs Tixis qanebSi, 
radgan arc erTi Tanamedrove tipis sarecxi siTxe ar 

iZleva saSualebas miRweul iqnes kedlebis Semadgeneli Tixis qanebis 
mTliani stabilizacia.  

 
2. ZiriTadi nawili 

 
sawarmoo pirobebSi Tixis qanebis mdgradi mdgo-

mareobis xangrZlivoba wylis fuZeze damzadebuli 
sarecxi siTxeebis gamoyenebisas Seadgens 2-3 Tves, nax-
Sirwyalbadebis fuZeze damzadebuli sarecxi siTxe-
ebiT WaburRilebis burRvisas _ 3-4 Tves. amitom Tixis 
qanebSi burRvisas axlad SemuSavebuli specialuri 
sarecxi siTxis xarisxis ZiriTad maCveneblad iTvleba 
dro, romlis ganmavlobaSi WaburRilis lula rTul 
pirobebSi inarCunebs mdgradobas. garda amisa, aucile-
belia kompleqsuri RonisZiebebis gatareba, raTa daCqa-

rdes garTulebuli pirobebis mqone intervalSi WaburRilis CaRrmaveba da 
am intervalis gamagreba samagri milebiT, raTa aRniSnuli procesebi 
Caetios im droSi, romlis ganmavlobaSi WaburRilis kedlebi inarCunebs 
mdgradobas. dro (dRe-Rame), romelic saWiroa aramdgradi Tixis qanebiT wa-

rmodgenili intervalis gasaburRad SeiZleba ganisazRvros formuliT: 
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𝜏 =
24

1
 (𝜏სბ + 𝜏𝑑დამხ. + 𝜏გამ +  𝜏სათ) 

sadac 𝜏სბ sufTa burRvis droa, sT (𝜏სბ = ℎ/𝑉მ); ℎ _  aramdgradi Tixis qanebis 
intervalis simZlavre, m; 𝑉მ _ burRvis meqanikuri siCqare, m/sT; 𝜏დამხ. _ damxmare 

operaciebis Catarebaze drois jamuri danaxarjebi, sT; 𝜏გამ _ samagri milebiT 

WaburRilis mocemuli intervalis gamagrebisaTvis saWiro dro, sT; 𝜏სათ _ 
saTadarigo dro, sT (gamocdilebis mixedviT ara umetes 2-4 sT-isa). 

zemoT aRniSnulidan gamomdinare, aucilebelia garda maingirebadi 
komponentebisa sarecxi siTxeebi damuSavdes iseTi danamatebiT, romlebic 
sagrZnoblad aumjobeseben qanebis ngrevis process. esenia zedapirulad aq-
tiuri nivTierebebi (zan) da zogierTi saxis polimerebi. zedapirulad aq-
tiuri nivTierebebi adsorbirdeba qanebis zedapirze, SeaRwevs burRvis pro-
cesSi warmoqmnil mikronapralebSi, Seamcirebs maT simtkices da gaadviles 
qanebis ngrevas. am movlenas `rebinderis efeqti" ewodeba akademikos p. 
rebinderis pativsacemad, romlemac gamoikvlia es procesi [5,6]. 

faqtorebi, romlebic gansazRvraven am efeqts iyofa sam nawilad: 
pirveli _ qanebisa da sarecxi siTxis qimiuri Sedgeniloba; meore _ qanebis 
struqtura da mesame - qanebis deformaciis pirobebi. qanebis deformaciis 
da ngrevis mravalricxovan pirobebs Soris, romlebic gansazRvraven 
adsorbciuli efeqtianobis xarisxs mTavari roli ekuTvnis napralSi zeda-
pirulad aqtiuri nivTierebebis miwodebis pirobebs. yvelaze didi efeqti 
gamovlindeba im SemTxvevaSi, rodesac qanebis ngrevis procesSi warmoqmnil 
mikronapralebis ukidures siRrmeSi nivTierebebis molekulebi aswreben 
SeRwevas da sakmaod swrafad qmnian adsorbciul Sreebs. mikronapralebis 
ukidures siRrmeSi napralebis kedlebTan zad-is molekulebma SeiZleba 
SeaRwion moculobiTi an zedapiruli difuziis Sedegad. yovelive amis Se-
degad gaZnelebulia adsorbciuli Sreebis Semcvel mikronapralebis Se-
erTeba datvirTvis moxsnis Sedegad. amasTan, yvela SemTxvevaSi efeqtis 
sidide damokidebulia qanis siTxiT dasvelebis energiaze. 

wyliTa da zedapirulad aqtiuri nivTierebebiT damuSavebuli wyliT 
navTobis WaburRilebis burRvis monacemebis analizis [1, 5] safuZvelze 
gamovlenilia sarecx siTxeSi zad-is damatebiT maqsimaluri efeqtis 
miRebis pirobebi. 

naxazze naCvenebia wylisa da zedapirulad aqtiuri nivTierebebiT 
damuSavebuli wylis gavlena navTobis WaburRilebis burRvisas meqanikuri 
siCqaris sididesa da satexis gavlaze.  a) naxazidan Cans, rom sarecx 
siTxeSi zedapirulad aqtiuri nivTierebebis damateba sagrZnoblad zrdis 
burRvis meqanikuri siCqares, vidre sarecxi siTxeebiT WaburRilebis bur-
Rvisas, romlebic ar arian damuSavebuli zedapirulad aqtiuri nivTierebe-
biT. aseve Cans, rom RerZuli dawolis 𝑃 = 14 atm dros gavla satexze sar-
ecx siTxeSi zedapirulad aqtiuri nivTierebebis damatebisas ufro maRal-
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ia, vidre teqnikuri wyliT WaburRilebis burRvisas. RerZuli dawolis 
Semdgomi gazrdisas matulobs zedapirulad aqtiuri nivTierebebis gavlena 
satexis sayrdenisa da kbilebis xangrZlivobaze, isini swrafad cvdebian, rac 
iwvevs satexze gavlis Semcirebas teqnikuri wyliT WaburRilebis gayvanisas, 
satexze gavlasTan SedarebiT. aqedan gamomdinare, sarecxi siTxis dasamuSaveb-
lad zedapirulad aqtiuri nivTierebebis SerCevisas saWiroa gaTvaliswinebul 
iqnes misi dadebiTi da uaryofiTi Tvisebebi: WaburRilebis burRvisas sarecx 
siTxeSi dasamateblad unda SeirCes iseTi zedapirulad aqtiuri nivTierebebi, 
romlebsac eqnebaT qanebis ngrevis efeqturobis amaRlebis unari, aseve maRali 
antifriqciuli da cveTis Semcirebis zemoqmedebis unari. 

WaburRilebis burRvisas qanmomgrevi iaraRi angrevs ra qanebs warmoSobs 
napralebs. sarecxi siTxis filtrati SeaRwevs am napralebSi da rac ufro 
ukeTesad asvelebs filtrati qanebs, miT ufro meti filtratis masa SeaRwevs 
mikronapralebis sivrceSi. Tu filtrati warmoadgens siTxes, romelic araa 
damuSavebuli zedapirulad, aqtiuri nivTierebebiT damangreveli datvirTvis 
moxsnis Semdeg napralebi Seikvreba da siTxe gamoidevneba napralebidan, mxol-
od siTxis mcire nawili (napralebis kedlebis dasvelebis Sedegad) darCeba 
napralebSi da am dros qanebis mTlianoba praqtikulad aRdgenili iqneba, qane-
bis burRvadoba ngrevis winare zonaSi Seicvleba umniSvnelod. 

zedapirulad aqtiuri nivTierebebiT damuSavebuli sarecxi siTxis 
filtrati SeaRwevs ra ngrevis winare zonaSi warmoSobil mikronapralebSi 
warmoqmnis napralebis zedapirebze adsorbciul fenas. es fena ar aZlevs 
saSualebas napralebs, rom Seikvras. am dros gaadvildeba da Cqardeba 
qanebis ngrevis meqanikuri procesi. 

eqsperimentuli gamokvlevebis Sedegebi da praqtika gviCvenebs, rom 
siTxeebs, romelTac aqvT zedapiruli daWimulobis erTi da igive sidide, 
SeuZlia moaxdinos rogorc dadebiTi, aseve uaryofiTi zegavlena sxva-
dasxva qanis ngrevis procesze, e.i. erT qanSi iwvevs adsorbciul simtkicis 
TanadaTanobiT dakargvas, sxva qanebSi xels uwyobs ngrevis winare zonaSi 
mikronapralebis konsolidacias (SekavSirebas). qanebis am sakiTxisadmi 
miZRvnil p. rebinderis SromebSi aRiniSneba, rom sxvadasxva qanisaTvis ar-

sebobs qimiuri Sedgenilobisa da agebulebis mixedviT maTi monaTesave 
garemo, romelic am qanebis sisalis Semamcirebeli iqneba. es garemoeba 
eWvis qveS ayenebs mtkicebas, rom zedapirulad aqtiuri nivTierebis, rogo-
rc sisalis Semamcireblis, SesarCevad sakmarisia, is erTmniSvnelovnad 
amcirebdes siTxis zedapirul daWimulobas. 

amrigad, sxvadasxva saxis zedapirulad aqtiuri nivTierebani sxvada-
sxva qanis ngrevis dros avlens sxvadasxva efeqturobas, amitom zedapiru-
lad aqtiuri nivTierebebis SerCevis mizniT konkretuli saxis gasaburRi 
qanebisaTvis SemuSavebulia meTodika zedapirulad aqtiuri nivTierebaTa 
gavlenis gansasazRvravad qanebis winaRobaze Wris dros. 
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wyalSi zedapirulad aqtiuri nivTierebaTa damatebebis gavlena burRvis meqanikur 

siCqaresa da satexze gavlaze; a) burRvis meqanikuri siCqare; b) satexze gavlaze 

   1 _ wyali;   2 _ wyali + zedapirulad aqtiuri nivTiereba 

 
polimeruli danamatebiT damuSavebuli sarecxi siTxeebis gamoyeneba 

WaburRilebis burRvisas xels uwyobs qanebis ngrevis intensiurobis 
gazrdas. es dakavSirebulia wnevis sxvaobis gaTanabrebasTan qanmomngrevi 
iaraRis muSaobis adgilas sangrevze. polimeruli sarecxi siTxeebis gamo-
yenebisas warmoiqmneba sangrevis winare zonis napralebSi polimeruli 
adsorbciuli Sre, rac xels uwyobs qanebis simtkicis Semcirebas da aadvi-
lebs mis ngrevas. burRvis meqanikuri siCqaris gazrda damokidebulia 
agreTve siTxis myisi filtraciis sididesTan. 

sxvaoba fenisa da sarecxi siTxis svetis hidrostatikur narevebs 
Soris xels uSlis gaburRuli qanis nawilakebis amotanas WaburRilis san-
grevidan da amis Sedegad warmoiSoba myari mongreuli qanis nawilakebis 
mdgradi baliSi, qanmomngrevi muSaobis zonaSi. praqtikulma gamocdilebam 
da gamokvlevebis Sedegebma gviCvenes, rom marto siTxis simkvrivis Semcire-
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ba araa sakmarisi qanmomgrevi iaraRis muSaobis efeqturobis mniSvnelovani 
gazrdisaTvis, amisaTvis saWiroa miRweul iqnes minimaluri sxvaoba fensa 
da hidrostatikur wnevebs Soris [2,3,4]. 

7%-ze naklebi myari fazis Semcvelobis mqone sarecxi siTxis gamoye-
nebis efeqturoba gansakuTrebiT izrdeba misi koncentraciis SemcirebiT. 
myari fazis koncentraciis 1%-iT Semcireba zrdis burRvis meqanikur 
siCqares 6-7%-iT. amasTan, burRvis siCqare damokidebulia ara marto myari 
nawilakebis moculobiT SemcvelobasTan siTxeSi, aramed maT zomebze. bur-
Rvis dros 1mkm-ze naklebi zomis nawilakebis Semcveli siTxiT recxvisas 
gayvanis siCqare 12-jer mcirea, vidre analogiuri moculobiTi Semcvelobis 
1mkm-ze meti myari nawilakebis mqone xsnarebis gamoyenebisas. myari fazis 
erTi da igive Semcvelobis siTxeebSi lingo-solfonatebiT damuSavebisas 
xsnarebSi 1mkm-ze naklebi zomebis nawilakebis Semcveloba gaizarda 13%-dan 
80%-mde, xolo akriluri polimerebiT damuSavebisas _ Semcirda 6%-mde. 
dadgenilia, rom rac metia wyalgacema, miT umjobesdeba qanebis burRvado-
ba da maRalia burRvis siCqare. magram wyalgacemis gazrda aramdgrad 
qanebSi iwvevs garTulebebis warmoqmnis saSiSroebas, amitom wyalgacemis 
sidide unda iyos teqnologiurad dasabuTebuli. aucilebelia gaTvaliswi-
nebul iqnes, rom burRvis efeqturobaze arsebiT gavlenas axdens ara imde-
nad sarecxi siTxis wyalgacemis saerTo mniSvneloba 𝐵, aramed misi mniSvne-
loba sawyis periodSi 𝐵0. am TvalsazrisiT, myis wyalgacemaze polimeruli 
danamatebis zegavlena araerTgvarovania. cxrilSi mocemulia 𝑀 − 14 da КМУ 

polimerebis sarecxi siTxis myis wyalgacemaze.  
 

cxrili 

gamokvlevis pirobebi sarecxi siTxis Sedgeniloba, % 
wyalgacema 30wT-is 

ganmavlobaSi 𝑩, sm3 

myisi 

wyalgacema, 𝑩, 

sm3 
𝑇0,𝐶 𝑆𝑃, MMa polimeri 

bentiniti 

(moculobiTi) 

20 1.0 1,5 М − 14 1,0 17 6 

20 1.0 1,5 М − 14 1,5 16 5 

20 1.0 1,5 М − 14 2,0 15 3 

20 1.0 1,4 КМЦ 1,0 19 4 

20 1.0 1,4 КМЦ 1,5 18 3 

20 1.0 1,4 КМЦ 2,0 18 1 
 

cxrilis monacemebidan Cans, rom erTi saxis polimerebs (magaliTad, 
КМЦ) im dros, roca aqvT wyalgacemis (30 wT-is ganmavlobaSi) didi mniSvne-
lobebi 𝐵, myisieri wyalgacema 𝐵0 SeumcirdebaT, xolo sxva saxis polimere-

bs (Tanapolimeri 𝑀 − 14) wyalgacemis (30 wT-is ganmavlobaSi) didi mniSvne-

lobebis dros hqondaT myisieri wyalgacemis sakmaod didi mniSvnelobebi 
𝐵0. cxrilSi mocemuli monacemebi gviCvenebs, rom sawyis periodSi filtra-

ciis unaris mqone polimerul Tixamcire siTxeebSi bentonitis moculo-
biTi Semcveloba ar unda aRematebodes 1,5%-s. 
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eqsperimentulma gamokvlevebma gviCvenes, rom burRvis siCqareebi Seda-
rebiT maRalia, rodesac siTxeebSi bentonitis moculobiTi Semcveloba 
1,5%-ia. moculobis Semdgomi zrda garkveulwilad iwvevs burRvis siCqaris 
Semcirebas. 

amrigad, polimerul Tixamcire siTxeebs Tu axasiaTebT teqnologi-
urad dasabuTebuli maRali myisieri wyalgacema, maSin am siTxeebis 
gamoyeneba sawarmoo pirobebSi sagrZnoblad zrdis WaburRilebis burRvis 
meqanikur siCqares da sxva teqnikur-ekonomikur maCveneblebs. 

 
3. daskvna 

 
sarecxi siTxis Sedgenilobebi, kerZod, specialurad SerCeuli zeda-

pirulad aqtiuri nivTierebebi da polimeruli danamatebi did gavlenas 
axdens WaburRilis burRvisas qanebis ngrevis efeqturobaze. isini mniSvne-
lovnad zrdian burRvis meqanikur siCqares. zedapirulad aqtiuri nivTiere-
bebiT damuSavebuli sarecxi siTxis filtrati SeaRwevs ra ngrevis winare 
zonaSi Seqmnil mikronapralebSi warmoqmnis am napralebis Siga zedapireb-
ze adsorbciul Sres, romelic ar aZlevs Sekvris saSualebas napralebs, 
rac aadvilebs da aCqarebs qanebis ngrevis meqanikur process. 

aseve polimerebis damatebiT sarecx siTxes aqvs unari xeli Seuwyos 
qanebis ngrevis intensiurobis gazrdas. es dakavSirebulia sangrevis winare 
zonis napralebSi warmoSobil polimerul adsorbciul SresTan, romelic 
xels uwyobs qanebis simtkicis Semcirebas da aadvilebs mis ngrevas. qanebis 
ngrevis efeqturobis amaRleba damokidebulia agreTve polimeruli sarecxi 
siTxis myisi filtraciis mniSvnelobaze, rac maRlia sarecxi siTxis myisi 
wyalgamcemis B0МЦsidide, miT metia burRvis meqanikuri siCqare. 

zemoT aRniSnulidan gamomdinare, zedapirulad aqtiuri nivTie-
rebebiT da polimeruli danamatebebiT damuSavebuli sarecxi siTxeebi 
WaburRilebis burRvisas efeqturad amaRleben burRvis meqanikur siCqares 
da zrdian sxva teqnikur-ekonomikur maCveneblebs. 
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UDC 622.244.442                                                                    G. Varshalomidze, V. Khitarishvili, M. Asatiani 

 

EFFECT OF DRILLING MUD ON ACCELERATING THE 

LAYERS BREAKING WHILE BORING THE WELLS  
 

1. Introduction 

 

While boring the wells the layer broking around the drilling mud of different composition 

and physical-chemical characteristics. The drilling muds have different effects on breaking process 

of layers. Because of that it is particularly important to study the effect of composition of drilling 

mud on the effectiveness of layer breaking.  Determination of influence of drilling mud on this 

process becomes more and more urgent especially in case of clay layers as far as none of the 

modern drilling mud enables full stabilization of clay layers composing the walls.   

 

2. The Body  

 

In production conditions the duration of stability of clay layers is 2-3 months in case of the 

water-based drilling muds application. In case of boring with carbohydrate-based drilling muds the 

duration is 3-4 months. Because of that while boring through the clay layers the period during 

which the groove of the well maintains stability in complicated conditions is regarded as the main 

factor. Besides, it is necessary to take complex measures to accelerate deepening of well in the 

interval with complicated conditions. The interval should be reinforced with supporting bars to 

enable the process not   to exceed time limit during which the well walls maintain stability. Time τ  

(day) necessary for boring the interval comprising of clay layers can be defined by the following 

formula:  

τ = 
24

1
 (τpb + τaux + τreinf + τsp) 

where τpb _ time of pure boring, hour (τpb = C/Vm) 
C _  capacity of interval on instable clay layers, m.,  
Vm _ Mechanic velocity of boring, m/h;  

τaux _ total time spent on auxiliary operations, h; 

τreinf _ time necessary for reinforcing the interval with supporting bars, h; 

τsp _ spare time, h (no more than 2-4 hours as practice has proved).  

Proceeding from the abovementioned, besides the inhitive components the drilling muds 

should be processed by the additives that significantly improve the process of layer  breaking.   

These are the surface-active agents and some kinds of polymers. Surface-active agents adsorb in 

layer surface, they permeate into micro cavities created during the boring process, decrease their 

stability and make breaking of layers easier. This event is called "Rebinder effect" in honor of 

academician P.A. Rebinder who researched this process [5,6]. 

The factors determining this effect are divided in three parts. 1. Chemical composition of 

layers and drilling mud; 2. Structure of layers; 3. Condition of deformation of layers. Among the 
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numerous conditions of deformation and breaking the layers, determining the adsorptive 

effectiveness, the most important are the conditions of providing surface active agents to the 

cavities. The greatest effect becomes evident when it permeates into the ultimate depth of micro 

cavities emerged in the process of breaking. The surface-active agent molecules manage to 

permeate and create adsorptive layers there quite quickly. The surface-active agents may permeate 

into the ultimate depth in consequence of quantitative diffusion or surface diffusion. In such case 

the molecules reach the cavity walls. As a result, after removing the loading, it is complicated to 

consolidate the micro cavities including the adsorptive layers. Besides, in any case the effectiveness 

is depended on the power of wetting the layers with liquid.  

 
Figure: Effect of addition of surface-active agents to water on mechanic velocity of boring and passage through chisel a) effect on 

mechanic velocity of boring; b) effect on passage through chisel; 

1. water; 

2. water+ surface active agent 

 

On the basis of analysis of data about boring the oil wells with simple water or the water 

processed with surface-active agents [1,5] there has been found out the conditions for obtaining the 

maximal effect.  Such an effect can be achieved by adding the surface-active agents to the liquid.  
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The figure shows the effect of simple water or the water processed with surface-active 

agents on mechanic velocity value and chisel while boring the wells. According to the figure a) it 

becomes evident that adding surface-active substances to the drilling mud increases the mechanic 

velocity of boring to a great extent. This factor is greater than in case of boring with drilling mud, 

which are not processed with surface-active substances. The figures show that during the axial 

pressure P=14tm passing through the chisel is higher in case of adding the surface-active agent than 

while boring the wells with technical water. With the further increasing of axial pressure the effect 

of surface-active agents on the durability of the base and claws of breaker. They get worn quickly 

that leads to decreasing of passing through the chisel in comparison with passing through the chisel 

while boring the wells with technical water. Proceeding from this while selecting the surface active 

agents for processing the drilling mud their advantages and disadvantages should be taken into 

consideration: while boring the wells for adding to the drilling mud there should be selected the 

surface-active agents that should be able to increase the effectiveness of breaking layers in addition 

to increasing antifricion ability and decreasing wearing.  

While boring the well the crowbar breaks the layers and makes the cavities. The filtrate  of 

drilling mud permeates into these cavities and wets the layers. Better the filtrate wets the layers the 

greater amount of filtrate permeates in the space of micro cavities. If the filtrate is liquid which is 

not processed with surface active agents after removing the breaking load by surface-active agents 

the cavities will consolidate and expel the liquid from them. Only little amount  of liquid will 

remain in cavities because of wetting of cavity walls. In such case the unity of cavities will actually 

restore. The boreability of layers will slightly change in front breaking zone.  

Having permeated in the cavities created in front zone of breaking the filtrate of drilling 

mud processed by surface-active agent creates adsorptive layer on the surface of cavities. This layer 

disables the cavities to consolidate; in such case the mechanic process of breaking becomes easier 

and quicker. 

As the results of experimental research and experience has proved the liquids with the same 

surface tension values may have positive as well as negative effect on breaking process of different 

layers i.e. in one layer it causes gradual loosing of adsorption stability, in another layer it 

contributes to consolidation of micro cavities in the front zone of breaking. According to the works 

by P.A. Rebinder, dedicated to this issue about layers, for some layers there is allied environment 

for different layers in terms of chemical composition and construction, This environment decreases 

the sharpness of layers.  This fact cast doubt on statement according to which for selecting the 

surface-active agent as the one decreasing the sharpness, it is enough for it to surely decrease the 

surface tension of liquid. 

Thus, different surface-active agents have different effect while breaking the layers. Because 

of that, for selecting the surface-active agent for certain type of layers to be bored there are 

elaborated the appropriate methods. The methods determine effect of surface-active agents while 

cutting against the resistance of layers.  

While boring the wells using of drilling muds processed with polymeric additives too 

contributes to increasing the intensity of breaking the layers. It is connected with leveling the 

pressure difference in the place where the crowbar operates. While using the polymeric drilling mud 

the polymeric adsorptive layer is formed in cavities of front zone of breaking. It contributes to 
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decreasing the stability of layers and makes their breaking easier.  Increasing of mechanic velocity 

of boring is depended also on the value of instant filtration of liquid.  

Difference between the layer and hydrostatic mixture of drilling mud column prevents 

bringing the particles of bored layer out of well. As a result the stable bed of particles of broken 

layer emerges in the breaking zone. The experience and the results of the research prove that 

decreasing of only the solidity of liquid is not enough for significant decreasing of effectiveness of 

crowbar operation. For this purpose it is necessary to achieve minimal difference between the layer 

and hydrostatic pressures [2,3,4]. 

Effectiveness of using the drilling mud, including less than 7% solid phase in its 

composition, especially increases by decreasing of its concentration. Decreasing of solid phase 

concentration by 1% increases the mechanic velocity of boring by 6-7%. Besides, the velocity of 

boring is depended not only on bulk composition of solid particles in the mud, but on their size as 

well. During the boring process, while washing with the mud including particles smaller than 1 

micro micron, velocity of passing through is 12 times less than in case of using the same volume of 

drilling mud including solid particles bigger than 1 micro micron. While processing with lingo-

solphonates contents of particles bigger than 1 micro micron will increase by 13% - 80% in the 

drilling muds having the same stable phase. In case of processing with acrylic polymers the same 

value will decrease by 6%.  It has been established that more the water-loss is better is the 

boreablity of layers and higher is the boring velocity. But increasing of water-loss results in danger 

of complications in instable layers. Because of that the value of water-loss should be 

technologically grounded. It should be surely considered that the effectiveness of boring is not so 

much influence by the total value of water-loss of drilling mud - B, as by its primary meaning at the 

initial period - B0. In these terms polymeric additives influence the instant water-loss in 

nonhomogeneous way.  The table presents the effect of M-14 and КМУ polymers on instant water-

loss of drilling mud.  

Table 

Research conditions 
Composition of drilling mud, 

% Water-loss during 

30 minutes B, cm3 

Instant 

waterloss, B, 

cm3 T0,C 
SP, 

MMa 
Polymer 

Bentonite 

(bulk) 

20 1.0 1,5 М-14 1,0 17 6 

20 1.0 1,5 М-14 1,5 16 5 

20 1.0 1,5 М - 14 2,0 15 3 

20 1.0 1,4 КМЦ 1,0 19 4 

20 1.0 1,4 КМЦ 1,5 18 3 

20 1.0 1,4 КМЦ 2,0 18 1 

 

The data presented in the table make evident that for one kind of polymers (e.g., КМЦ) 

having big values of water loss B (during 30 minutes), show decreasing of instant water loss B0, but 

the other polymers (co-polymer M-14) having big water loss values (during 30 minutes) show quite 

big values of instant  water loss B0. According to the data in the table it is evident that at the initial 
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period bentonite concentration should not exceed 1,5% in filterable polymetic muds with small clay 

concentration. 

The experimental researches proved that drilling speeds are comparatively higher when 

bentonite concentration in mud is 1,5%. Further increasing of bentonite concentration causes certain 

decrease of drilling speed.  

Thus, if the polymeric muds with small clay concentration are characterized with 

technologically proved high instant water-loss value then using these muds in production conditions 

leads to increasing of mechanic velocity of well boring and other technical-economic values to great 

extent.  

 

3. Conclusion 

 
Composition of drilling muds, namely specially selected surface-active agents and 

polymeric additives greatly effect effectiveness of breaking layers while well boring. They 

significantly increase the mechanic velocity of boring. Having permeated in the cavities created in 

front zone of breaking the filtrate of drilling mud processed by surface-active agent  creates 

adsorptive layer on the surface of cavities. This layer disables the cavities to consolidate; in such 

case the mechanic process of breaking becomes easier and quicker. Besides, the polymers increase 

the ability to contribute to intensity of breaking the layers. It is connected to the adsorptive 

polymeric layer created in the cavities in front zone of breaking. The polymeric layers assists 

decreasing of stability of layers and makes their breaking easier. Increasing of effectiveness of layer 

breaking is also depended on the value of instant filtration of drilling mud. Greater the instant water 

loss B0 of drilling mud is, more the mechanic velocity is too.  

Proceeding from the abovementioned, the drilling muds processed with surface-active 

agents and polymeric additives effectively increase the mechanic velocity of boring and other 

technical-economic values while boring the wells.  
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sarecxi siTxis Sedgenilobebis zemoqmedeba qanebis ngrevis 

daCqarebaze WaburRilebis burRvisas. gg..  vvaarrSSaalloommiiZZee,,  vv..  

xxiiTTaarriiSSvviillii,,  mm..  aassaaTTiiaannii..  
sarecxi siTxis komponentebi, kerZod specialurad SerCeuli zedapirulad aqtiuri 

nivTierebebi da polimerebi did zegavlenas axdens WaburRilebis gayvanisas qanebis ngre-

vis efeqturobaze. am SedgenilobiT damuSavebuli sarecxi siTxeebis filtrati SeaRwevs 

ra ngrevis winare zonis Seqmnil mikronapralebSi, warmoSobs am napralebis SigniT adso-

rbciul Sres, romelic ar aZlevs napralebs Sekvris saSualebas, rac aadvilebs da aCqar-

ebs qanebis ngrevis meqanikur process. burRvis meqanikuri siCqaris gazrda damokidebulia 

agreTve polimeruli sarecxi siTxeebis myis wyalgacemaze B0. rac maRalia B0-is mniS-

vneloba, miT metia qanebis ngrevis intensiuroba. 

amrigad, zedapirulad aqtiuri nivTierebebiTa da polimeruli danamatebiT damuSa-

vebuli sarecxi siTxeebis gamoyeneba WaburRilebis gayvanisas sagrZnoblad zrdis burRvis 

teqnikur-ekonomikur maCveneblebs. 

sakvanZo sityvebi: sarecxi siTxeebi, zedapirulad aqtiuri nivTierebebi, polimerebi, myisi 

wyalgacema, qanebis ngrevis intensiuroba.   

  

EEFFFFEECCTT  OOFF  DDRRIILLLLIINNGG  MMUUDD  OONN  AACCCCEELLEERRAATTIINNGG  OOFF  LLAAYYEERR  BBRREEAAKKIINNGG  WWHHIILLEE  BBOORRIINNGG  

TTHHEE  WWEELLLLSS.. G. Varshalomidze, V. Khitarishvili, M. Asatiani.  

Drilling mud components, namely the specially selected surface-active agents and polymeres, have 

great influence on the effectiveness of layer breaking while boring the wells. Having permeated in the micro 

cavities created in the front zone of breaking the filtrate of drilling mud processed by these compositions 

creates adsorptive layer inside cavities. This layer disables the cavities to consolidate; because of that the 

mechanic process of breaking becomes easier and quicker. Increasing the mechanic velocity of boring is 

also depended on the value of instant filtration of drilling mud. The greater instant water loss B0 of drilling 

mud, the more the mechanic velocity. 

Thus, the drilling muds processed with surface-active agents and polymeric additives significantly 

increase the technical -economic values of drilling while boring the wells.  

Key words: drilling mud, surface-active agents, polymeres, instant water loss, intensity of layer breaking. 

 

ВОЗДЕЙСТВИЕ СОСТАВОВ ПРОМЫВОЧНЫХ ЖИДКОСТЕЙ НА УСКОРЕНИЕ 

РАЗРУШЕНИЯ ПОРОД ПРИ БУРЕНИИ СКВАЖИН. Варшаломидзе Г., Хитаришвили В., 

Асатиани М..               

Компоненты промывочных жидкостей, в частности специально выбранные ПАВ и полимеры, 

большое влияние оказывают на эффективность разрушения пласта при проводке скважин. Фильтрат 

промывочных жидкостей, обработанных этими компонентами, проникает в микротрещины в зоне пре-

дразрушения и создаёт внутри нее адсорбционные слои, дающие возможность трещинам смыкаться. 

Это облегчает и ускоряет механический процесс разрушения пород. Рост механической скорости бу-

рения зависит также от величины мгновенной водоотдачи полимерных промывочных жидкостей. Чем 

выше значение Во, тем больше интенсивность разрушения пород. 

Таким образом, применение промывочных жидкостей, обработанных ПАВ и полимерными до-

бавками, при проводке скважин значительно повышает технико-экономические показатели бурения. 

Ключевые слова: промывочные жидкости; ПАВ; полимеры; мгновенная водоотдача; интенсивность 

разрушения пород.  
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gguurraamm  vvaarrSSaalloommiiZZee,,  

saqarTvelos da ukrainis sa-

inJinro akademiebis akademi-

kosi, stu-s `navTobisa da 

gazis teqnologiis~ departa-

mentis Tvmjdomare, teqnikis 
mecnierebaTa doqtori,  

sruli profesori 

 
 

vvaalleerrii  xxiiTTaarriiSSvviillii,,  

saqarTvelos sainJinro 

akademiis wevr-korespo-

ndenti, stu-s asocireb-

uli profesori 

 
nodar maWavariani, 

stu-s `WaburRilebis 

burRvis teqnikisa da 

teqnologiis~ mima-

rTulebis asistent 

profesori 

  

 
ttaarriieell  ssaarrjjvveellaaZZee,,  

stu-s `WaburRilebis 

burRvis teqnikisa da 

teqnologiis~ 

mimarTulebis asistent 

profesori 

uak 622.244                                 g. varSalomiZe, n. maWavariani, v. xiTariSvili,  

t. sarjvelaZe, m. wurwumia 

 

WaburRilis Tanamedrove dasacementebeli 

danadgarebi 

 

1. Sesavali 
 

navTobisa da gazis WaburRilebis 

dacementebis amJamad gamoyenebul teqno-

logiebs aqvT mTeli rigi naklovanebebi. 

pirvel rigSi esaa  dacementebis proce-

sis parametrebis kontrolis ararseboba 

da adgilis mcire monakveTze didi rao-

denobis teqnikuri saSualebebis (dasa-

cementebeli agregatebisa da cementis 

Semrevi manqanebis) Tavmoyra, romelTa 

burRvis moedanze gansaTavseblad yovel-

Tvis ar aris sakmarisi sididis Tavisu-

fali farTobi. amasTan, cementis xsnaris 

momzadeba warmoebs erTdroulad ramde-

nime adgilas, rac ar iZleva SesaZleblobas miRebul iqnes 

erTgvarovani, efeqturi Sedgenilobis da xarisxiani satampo-

naJo xsnari. agreTve SeuTanxmebelia operatiuli, SekavSirebuli 

qmedebebi. WaburRilebis dacementebisas mow-

yobilobaTa SeerTebis sqemaSi milsadenebis 

didi raodenobis da dguSebiani saburRi tum-

boebis gamoyeneba yovelTvis ar iZleva SesaZ-

leblobas uzrunvelyofil iqnes saWiro war-

madoba da miwodebis Tanabarzomiereba satam-

ponaJo xsnaris Catumbvisa da daWirxvnis 

dros [1, 4].  

 

2. ZiriTadi nawili 
 

zemoT aRniSnuli naklovanebebis Tavi-

dan asacileblad saqarTveloSi `kanargo-jorjias~ erToblivi kompaniis navTobSemcvel 

farTobebze WaburRilebis dasacementeblad 2000 wlidan gamoiyeneba holibertonis 

kompaniis 𝐻𝑇 − 400𝑇𝑀 tipis dasacementebeli tumbo-danadgari (nax. 1 da 2), misi simZ-

lavre aRwevs 800 cx.Zalas. 

holibertonis kompaniis 𝐻𝑇 − 400𝑇𝑀 tipis danadgaris tumbo 3 plunJeriania 

(yvinTiani) am danadgaris saSualebiT SesaZlebelia erTi da igive Sedgenilobis da Tvi-
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sebebis mqone xarisxiani satamponaJo xsnaris damzadeba, xolo efeqturi muSaobisaTvis 

sakmarisia mcire sididis farTobi, mas ar sWirdeba didi raodenobis teqnikuri saSua-

lebebis da milsadenebis Tavmoyra. adre gamoyenebul agregatebisa da holibertonis 

kompaniis 𝐻𝑇 − 400𝑇𝑀 tipis danadgaris teqnikuri daxasiaTeba mocemulia pirvel da 

meore cxrilSi. 

cxrili 1 

WaburRilebis dasacementeblad arsebuli agregatebis teqnikuri daxasiaTeba 

 

ag
r
eg
a

t
is
 

t
ip
i 

si
Cq
ar
e dguSis diametri, mm 

100 110 120 125 140 

𝑎 𝑏 𝑎 𝑏 𝑎 𝑏 𝑎 𝑏 𝑎 𝑏 

ЦА − 320М 

I 1,4 40 _ _ 1,7 32 2,3 24 _ _ 

II 2,5 32 _ _ 3,2 26 4,3 19 _ _ 

III 4,8 16 _ _ 6,0 14 8,1 10 _ _ 

IV 8,6 9 _ _ 10,7 8 14,5 6 _ _ 

ЦА − 320А 

I _ _ 6,6 40 _ _ 8,8 30 11,2 23 

II _ _ 9,5 2,7 _ _ 12,6 21 16,1 16 

III _ _ 14,1 18 _ _ 18,6 14 23,8 11 

IV _ _ 19,5 13 _ _ 23 10 33 8 

4АН − 700 

I 6,0 70 _ _ 9,0 47 _ _ _ _ 

II 8,3 51 _ _ 12,3 34 _ _ _ _ 

III 11,6 36 _ _ 17,3 24 _ _ _ _ 

IV 14,6 29 _ _ 22,0 19 _ _ _ _ 

     

     𝑎-siTxis miwodeba, l.wm-Si 

     𝑏-wneva, mpa-Si. 

 
cxrili 2 

holibertonis kompaniis 𝑯𝑻 − 𝟒𝟎𝟎𝑻𝑴 tipis danadgaris teqnikuri daxasiaTeba 
 

plunJeris diametri 

(duimi/mm) 
6
152,4⁄  5

127⁄  4
1
2⁄

114,3
⁄  

4
101,6⁄  3

3
8⁄

85,73
⁄  

maqsimaluri wneva, atm 439 632 787 984 1400 

xsnaris miwodeba, l/wm 51,1 35,33 28,64 22,71 16,09 

 

rogorc 1 da 2 cxrilebidan Cans, holibertonis kompaniis 𝐻𝑇 − 400𝑇𝑀 tipis 

danadgari teqnikuri monacemebiT yvela sxva adre gamoyenebul dasacementebel agregats 

ganviTarebuli maqsimalur wnevisa da xsnaris mowodebis mixedviT sagrZnoblad 

aRemateba. es danadgari WaburRilis dacementebis xangrZlivobas 20-30%-iT amcirebs 

sxva warmoebaSi gamoyenebul dasacementebel agregatebTan SedarebiT. 
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1-el da me-2 nax-ze naCvenebia holibertonis kompaniis 𝐻𝑇 − 400𝑇𝑀 da 𝐻𝑇 − 660 
tipis danadgarebis xedebi. 

 

 

 

nax. 1. holibertonis kompaniis 𝑯𝑻 − 𝟒𝟎𝟎𝑻𝑴 tipis dasacementebeli danadgaris xedi 

 

 

 

nax. 2. holibertonis kompaniis 𝐇𝐓 − 𝟔𝟔𝟎 tipis dasacementebeli danadgari 

 

garda aRniSnulisa, msoflios navTobSemcvel farTobebze WaburRilebis mSene-

blobis procesSi samagri milebis dasacementeblad farTod gamoiyeneba `SlumberJes~ 

kompaniis dasacementebeli agregatebi (nax. 3), romelTac, rogorc holibertonis 

kompaniis danadgarebs, SeuZlia erTdroulad cementis xsnaris damzadebisa da 

WaburRilis dacementebis operaciebis Catareba. 
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nax. 3. SlumberJes kompaniis dasacementebeli agregatebis xedebi 

 

analogiuri daniSnulebis mowyobilobis WaburRilebis dacementebis kompleqsi 

КЦС − 40 damzadebulia da farTod gamoiyeneba ruseTSi. КЦС − 40 kompleqsis saSuale-

biT warmoebs satamponaJo xsnarebis momzadeba da CaWirxna WaburRilSi. КЦС − 40 
kompleqsi Seicavs erTtumboian УНУ − 160 × 40 da ortumboian УНП2 − 320 × 40 agre-
gatebs, aseve or cementis amrevis meqanizms. dacementebis procesis yvela parametri 

kontroldeba sakontrolo sadguris mier. 
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КЦС − 40 kompleqsi SesaZleblobas iZleva dakvirveba awarmoon dacementebis 

yvela procesze da operatiulad moaxdinon zegavlena am procesebze aucileblobis 

SemTxvevaSi, rac SesaZleblobas aZleva Semcirebul iqnes saavario situaciebis warmoqm-

nis riski. yvela gadamwods, romelic dayenebulia kompleqsis agregatebze ara aqvs 

radioaqtiuri elementebi, ar moiTxovs registraciis aucileblobas. kompleqsis 

danadgarebi damontaJebulia maRali gavlis avtomobilis Zaraze, romlebic SesaZleblo-

bas iZleva uzrunvelyofil iqnes mowyobilobis muSaoba ugzoobis pirobebSi. 

dasacementebeli mowyobilobebis ganTavsebis samontaJo bazas warmoadgens avtoZa-

rebi, amasTan avtomobilis Zrava gamoiyeneba maRali wnevis tumbos amZravadac. Ziri-

Tadad eqspluataciisaTvis gamoiyeneba rusuli specteqnikis СИН35.02 da ЦА − 700 
markis dasacementebeli agregatebi (nax. 4 da 5), agreTve ucxouri kompaniis holibe-

rtonis dasacementebeli agregatebi. 

 
nax. 4. specteqnikis (ruseTis) СИН𝟑𝟓. 𝟎𝟐 markis dasacementebeli agregati 

 

 

nax. 5. specteqnikis (ruseTi) ЦА − 𝟕𝟎𝟎 markis dasacementebeli agregati 
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dasacementebeli agregatebi Seicavs cementis xsnaris komponentebis arevis, 

dozirebis, momzadebis da misi WaburRilSi CaWirxnis sistemebs. 

 

3. daskvna 

 
amrigad, amJamad arsebuli Tanamedrove dasacementebeli agregatebis saSualebiT 

SesaZlebelia erTi da igive Sedgenilobisa da Tvisebebis mqone cementis xsnaris 

momzadeba da WaburRilSi CaWirxna. mowyobilobis efeqturi muSaobisaTvis saWiroa 

mcire farTobis moedani, maT aseve ar sWirdeba didi raodenobis teqnikuri 

saSualebebisa da milsadenebis Tavmoyra. es danadgari agreTve amcirebs 20-30%-iT 

WaburRilis dacementebis drois xangrZlivobas, warmoebaSi gamoyenebul sxva 

dasacementebel agregatebTan SedarebiT. am dasacementebeli agregatebiT SesaZlebelia 

xarisxiani satamponaJo xsnaris damzadeba da WaburRilis efeqturad dacementeba. 
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УДК 622.244                                               Г. Х. Варшаломидзе, Н. А. Мачавариани, 

   В. Э. Хитаришвили, Т. Дж. Сарджвеладзе, М. Д. Цурцумия 
 

СОВРЕМЕННЫЕ ЦЕМЕНТИРОВОЧНЫЕ УСТАНОВКИ 

СКВАЖИНЫ 
 

1. Введение 
 

Применяемые технологии цементирования нефтяных и газовых скважин имеют ряд 

недостатков. Прежде всего это отсутствие контроля параметров процесса цементирования и 

на маленьком участке земли скопление большого количества техники (цементировочных 

агрегатов и цементно-смесительных машин), для размещения которых на буровой площадке 

не всегда хватает достаточной свободной площади. При этом, приготовление цементного 

раствора происходит одновременно в нескольких местах, что не позволяет получать одно-

родный и качественный тампонажный раствор. Также несогласованы действия оперативной 

связи. При цементировании скважин большое количество линий трубопроводов в схеме 

обвязки оборудования и применение поршневых насосов не всегда обеспечивают требуемую 

производительность и равномерность при закачке и продавке тампонажных растворов [1-4]. 
 

2. Основная часть 
 

Для предотвращения вышеуказанных недостатков в Грузии на нефтеносных площадях 

совместной компанией «Канарго-Джорджия» для цементирования скважин с 2000 года 

применяется цементировочный насос-установка типа НТ-400ТМ компании Холлибертона 

(рис. 1 и 2); ее мощность достигает 800 л.с. и она имеет 3 плунжера. С этой установкой 

возможно приготовление однородного и качественного тампонажного раствора. Для 

эффективной работы ему хватает малой площади. Не требуется скопления большого коли-

чества технических средств и трубопроводов. Технические характеристики ранее приме-

няемых агрегатов и установки  типа НТ-400ТМ компании Холлибертона даны в таблицах 1 и 2.  
Таблица 1 

Техническая характеристика ранее применяемых цементировочных агрегатов 
 

Тип агрегата Скорость 

Диаметр втулки, мм 

100 110 120 125 140 

𝑎 𝑏 𝑎 𝑏 𝑎 𝑏 𝑎 𝑏 𝑎 𝑏 

ЦА − 320М 

I 1,4 40 _ _ 1,7 32 2,3 24 _ _ 

II 2,5 32 _ _ 3,2 26 4,3 19 _ _ 

III 4,8 16 _ _ 6,0 14 8,1 10 _ _ 

IV 8,6 9 _ _ 10,7 8 14,5 6 _ _ 

ЦА − 320А 

I _ _ 6,6 40 _ _ 8,8 30 11,2 23 

II _ _ 9,5 2,7 _ _ 12,6 21 16,1 16 

III _ _ 14,1 18 _ _ 18,6 14 23,8 11 

IV _ _ 19,5 13 _ _ 23 10 33 8 

4АН − 700 

I 6,0 70 _ _ 9,0 47 _ _ _ _ 

II 8,3 51 _ _ 12,3 34 _ _ _ _ 

III 11,6 36 _ _ 17,3 24 _ _ _ _ 

IV 14,6 29 _ _ 22,0 19 _ _ _ _ 

     𝑎-подача жидкости, л/с; 

     𝑏-давление, МПа. 
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Таблица 2 

Техническая характеристика установки типа 𝑯𝑻 − 𝟒𝟎𝟎𝑻𝑴 компании 

Холлибертона 

 

Диаметр плунжера 

(дюйм/мм) 
6
152,4⁄  5

127⁄  4
1
2⁄

114,3
⁄  

4
101,6⁄  3

3
8⁄

85,73
⁄  

Максимальное давление, 

атм  
439 632 787 984 1400 

Подача раствора, п.с 51,1 35,33 28,64 22,71 16,09 

 

Как видно из таблиц 1 и 2, установка типа НТ-400ТМ  компании Холлибертона, соглас-

но данным технической характеристики, по развиваемым максимальному давлению и подаче 

раствора значительно превосходит ранее применяемые цементировочные агрегаты. Эта уста-

новка на 20-30% уменьшает продолжительность цементации скважины по сравнению с при-

меняемыми на производстве агрегатами. 

На рис. 1 и 2 показаны установки типа НТ-400ТМ и НТ-660 компании Холлибертон. 

 

 

Рис. 1. Вид цементировочной установки типа  𝑯𝑻 − 𝟒𝟎𝟎𝑻𝑴 компании Холлибертон. 

 

 

Рис. 2. Цементировочная установка типа 𝐇𝐓 − 𝟔𝟔𝟎 компании Холлибертон. 
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В мире на нефтеносных площадях для цементации скважин широко применяются 

цементировочные агрегаты компании «Шлумберже» (рис. 3), которые, как и установки 

компании Холлибертон, могут одновременно приготовить цементный раствор и провести 

цементацию скважины. 

 

 

 
Рис. 3. Виды цементировочных агрегатов типа «Шлумберже». 

 

Аналогичного значения комплекс оборудования для цементации скважин - КЦС-40 

изготовлен и широко применяется в России. С помощью комплекса КЦС-40 ведутся приго-

товление тампонажных растворов и продавка в скважину. Комплекс КЦС-40 имеет однона-

сосные УНУ-160×40 и двухцементно-смесительные механизмы. Все параметры процесса 

цементации контролируются с помощью станции контроля. 
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Комплекс КЦС-40 имеет возможность оперативно воздействовать на процессы цемен-

тации в случае необходимости, что дает возможность снизить риск возникновения аварий-

ных ситуаций. Все датчики, установленные на агрегатах комплекса, не имеют радиоактив-

ных элементов и не требуют обязательной регистрации. Установки комплекса смонтированы 

на шасси высокой проходимости и позволяют обеспечивать работу оборудования в условиях 

бездорожья. 

Двигатель автомабиля применяется для работы насоса высокого давления. В России в 

основном для эксплуатации применяются цементировочные агрегаты СЦН35.02 и ЦА-700 

(рис. 4 и 5), а также установки компании Холлибертон. 

 
Рис. 4. Цементировочный агрегат марки СИН𝟑𝟓. 𝟎𝟐 (Россия). 

 

 

Рис.5. Цементировочный агрегат марки ЦА − 𝟕𝟎𝟎 (Россия). 

 

Цементировочные агрегаты имеют системы смешения, дозировки, приготовления 

цементного раствора и его продавки в скважину. 
 

3. Заключение 
 

Таким образом, с помощью современных цементировочных агрегатов возможны при-

готовление одновременно высококачественного цементного раствора и его продавка в сква-
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жину. Для эффективной работы агрегата хватает маленькой площади земли. Не нужно скоп-

ления большого количества технических средств и трубопроводов. Эти агрегаты снижают 

продолжительность времени цементации скважины на 20-30% по сравнению с ранее при-

меняемыми цементировочными установками.  

 

Литература 
 

5. Абесадзе Н. Бурение нефтяных и газовых скважин. Тбилиси: Ганатлеба, 1993. 
6. Тевзадзе З., Лилуашвили Г., Сарджвеладзе Т. Окончание скважин. Тбилиси: Цот-

нэ, 2004. 
7. Гогуадзе И. Техника и технология бурения нефтяных и газовых скважин. В 2-х 

частях. Тбилиси: Технический университет, 2004. 

 

 

WaburRilis Tanamedrove dasacementebeli danadgarebi. gg..  

vvaarrSSaalloommiiZZee,,  nn..  mmaaWWaavvaarriiaannii,,  vv..  xxiiTTaarriiSSvviillii,,  tt..  ssaarrjjvveellaaZZee,,  mm..  wwuurrwwuummiiaa..   

aRwerilia WaburRilis Tanamedrove dasacementebeli danadgarebi, naCvenebia 

agreTve, rom maTi saSualebiT SesaZlebelia maRalxarisxovani cementis xsnaris momzadeba 

da WaburRilSi CaWirxvna. am danadgarebis warmatebuli muSaobisaTvis saWiroa mcire 

farTobi. Tanamedrove dasacementebel agregatebs ar sWirdebaT didi raodenobis teqni-

kuri saSualebebis Tavmoyra. es danadgari aseve amcirebs 20-30%-iT WaburRilis 

dacementebis dros xangrZlivobas sxva warmoebaSi gamoyenebul agregatebTan SedarebiT. am 

danadgarebiT SesaZlebelia WaburRilis efeqturad dacementeba. 

sakvanZo sityvebi: cementis xsnari, dasacementebeli danadgari, WaburRilSi CaWirxvna, 

WaburRilis dacementeba. 

 

MMOODDEERRNN  WWEELLLLHHOOLLEE  EEQQUUIIPPMMEENNTTSS  TTOO  BBEE  CCEEMMEENNTTEEDD.. G. Varshalomidze, N. 

Machavariani, V. Khitarishvili, T. Sarjveladze, M. Thurtsumia. 

 Modern wellhole equipments to be cemented are described in the article. Highgrade cement solution 

preparation is possible by means of them and pumping into wellhole. For succesful functioning of these 

equipmebnts a small area is enough. The modern agregates to be cemented do not need concentration of 

technical facilities in a large quantity. The equipment also reduces the length by 20-30%while cementing 

compared with the agregates applied in other plants. These equipments allow to cement the wellhole 

effectively. 

Key words: cement solution, equipment to be cemented, to pump into wellhole, to cement the wellhole. 

СОВРЕМЕННЫЕ ЦЕМЕНТИРОВОЧНЫЕ УСТАНОВКИ СКВАЖИНЫ. Варшаломидзе Г. 

Х., Мачавариани Н. А., Хитаришвили, В. Э., Сарджвеладзе Т. Дж., Цурцумия М. Д.  

 В работе описаны современные цементировочные установки, показано также, что с их 

помощью возможны приготовление высококачественного цементного раствора и закачка в скважину. 

Для успешной работы установок требуется малая площадь земли. Современным цементировочным 

установкам не требуется накопления большого количества технических средств. Эта установка на 20-

30% снижает продолжительность времени цементации по сравнению с применением других 

агрегатов. С этой установкой возможно эффективное цементирование скважины. 

Ключевые слова: цементный раствор; цементировочная установка; закачка в скважину; цементиро-

вание скважины. 
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spilenZ-TuTiis mineralebis seleqciis sakiTxebi 

 

1. Sesavali 

 

 spilenZ-TuTiis sulfiduri madnebis 

flotaciis procesSi mimdinareobs TuTiis mi-

neralebis gaaqtiureba spilenZis ionebis  ze-

moqmedebiT, rac arTulebs maT seleqcias. aqe-

dan gamomdinare, spilenZ-TuTiis sulfiduri 

madnebis flotaciis procesis warmatebiT Ca-

tarebis mTavari sirTule mdgomareobs spilen-

Zis ionebis mier TuTiis sulfidebis gaaqtiu-

rebaSi. garda amisa, arasrulyofiladaa Seswav-

lili rTuli ionuri Sedgenilobis saflota-

cio pulpaSi, qsanTogenatebiT mineralebis hidrofobizacia. 

 

2. ZiriTadi nawili 

 

 spilenZis ionebis mier sfaleritis aq-

tivizaciis meqanizmi Semdegi reaqciiT ganisa-

zRvreba: 

𝑍𝑛𝑆 + 𝐶𝑢2+ = 𝑍𝑛2+ + 𝐶𝑢𝑆 
aRniSnuli reaqcia gviCvenebs, rom spilenZis 

ionebi Txevad fazaSi gamodevnis TuTiis sul-

fidebis zedapirze TuTiis ionebs da minerals 

faravs sulfidebis SriT. zemoaRniSnul reaq-

cias aucileblad unda hqondes adgili, rad-

ganac igi gamomdinareobs sulfidebis xsnadob-

is safuZvelze (Lcus = 6.3 × 10, 𝐿𝑧𝑛𝑠 = 1.6 × 0). 

 saflotacio pulpaSi TuTiis sulfidis aqtivizaciis procesSi monawileobs ara 

mxolod spilenZis ionebi, aramed Txevadi fazis ionuri Sedgenilobis mTeli kompleqsi. 

procesis aRweris mizniT, movaxdinoT mocemuli reaqciis detalizireba. 

                                                                                  ZnS ⇆  Zn2+ + S2− 

𝑍𝑛2+ + 𝐶𝑢2+ +  𝑆 2−  𝐶𝑢𝑆 + 𝑍𝑛2+ 

 amrigad, miRebuli reaqciis ganmsazRvreli parametri aris sulfiduri ionebis 

(𝑆2− ) koncentracia pulpis Txevad fazaSi. 
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 rodesac   LznsS 2 , maSin am SemTxvevaSi spilenZis ionebi (𝐶𝑢2+) gadavlen 

𝐶𝑢𝑆, xolo 𝑍𝑛𝑆 darCeba sulfidur mdgomareobaSi da sfaleritis aqtivizacia ar 

moxdeba spilenZis ionebiT. 

sulfiduri ionebis koncentraciis (𝑆2−) Semcirebisas, upirveles yovlisa, xdeba 

sfaleritis disociacia reaqciiT - 𝑍𝑛𝑆 𝑍𝑛2+ +  𝑆 2−. 

amgvarad, sulfiduri ionebis deficiti, TuTiis ionebTan SedarebiT sakmarisia 

spilenZis sulfidis warmosaqmnelad, rac ganapirobebs sfaleritis gaaqtiurebis 

process da spilenZis sulfidis warmoqmnas sfaleritis zedapirze. 

sfaleritis spilenZis ionebTan reaqcia atarebs rTul da mravalfaqtorul 

xasiaTs. sulfiduri ionebis wyaros Txevad fazaSi warmoadgens ara mxolod pulpaSi 

arsebuli madnebis sulfidebi, aramed saflotacio procesSi damatebuli reagentebi. 

flotaciuri procesis Catarebisas pulpis intensiuri aeraciiT xdeba 

sulfiduri ionebis daJangva Semdegi reaqciis mixedviT: 

𝑆2− + 𝑂2 + 2𝐻2𝑂  𝑆 𝑂 + 4𝑂𝐻 

2𝐻𝑆−  + 𝑂𝑆𝑂 + 2𝑂𝐻− 

daJangviT sulfiduri ionebis gandevna uzrunvelyofs sfaleritis gaaqtiurebis 

process spilenZis ionebis saSualebiT, rac safuZvels iZleva miRebul iqnes 

mniSvnelovani daskvna spilenZis ionebiT sfaleritis gaaqtiurebis meqanizmis Sesaxeb. 

rogorc zemoT iyo aRniSnuli, spilenZis mineralebis TuTiisagan efeqturi gayo-

fis uzrunvelsayofad ar aris sakmarisi spilenZis ionebis mocileba saflotacio pul-

pis Txevadi fazidan, aranakleb mniSvnelovania qsanTogenatis, rogorc Semkrebi reagen-

tis gamoyenebis teqnika, saflotacio pulpis Txevadi fazis rTuli ionuri Sedgenilo-

bis dros. 

Cveulebriv miRebulia, rom qsanTogenatis damagreba xdeba sulfidur mineraleb-

ze. amasTan aucilebelia mxedvelobaSi gvqondes is faqti, rom qsanTogenati aris aRm-

dgeni, xolo misi daJangvis produqti_diqsanTogenidi aseve Semkrebi reagentia sulfi-

duri mineralebisaTvis. diqsanTogenidis roli sulfiduri mineralebis zedapiris Sris 

hidrofobizaciaSi Zalze didia. upirveles yovlisa, unda aRiniSnos, rom am reagents 

aqvs molekulebis simetriuli aRnagoba:       

S –S 

            \\ 

R – O –C         C – OR 

\          

S -- S 

 aqedan gamomdinare, mas aqvs apolaruli Tvisebebi. rogorc yvela apolaruli 

reagenti, diqsanTogenidi qsanTogenatis zedapiris Sris fizikuri adsorbciisas zrdis 

nawilakebis hidrofobulobas, am SemTxvevaSi qsanTogenatis uswormasworo adsorbciu-

li Sre icvleba apolaruli diqsanTogenidis SriT. 
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 diqsanTogenidis mTavari roli mdgomareobs ara imaSi, rom moxdes axali gayofis 

sazRvris fizikuri warmoqmna, aramed disocireba moaxdinos garkveul pirobebSi 

qsanTogenatisa anionebze Semdegi reaqciiT: 

 

 
 zemoaRniSnuli reaqcia did interess iwvevs sulfiduri Semkrebi reagentebis 

sulfiduri mineralebis nawilakebTan urTierTkavSiris dros. 

 Tu gaviTvaliswinebT imas, rom diqsanTogenids (pirobiTad aRvniSnoT X2) 

SeuZlia disocireba qsanTogenatis (pirobiTad 𝑋) anionebze, maSin pulpis Txevad 

fazaSi yovelTvis iarsebebs garkveuli damokidebuleba qsanTogenati/diqsanTogenidi 

(𝑋/𝑋2). Cveulebriv pirobebSi diqsanTogenidis xsnadoba tolia daaxloebiT 5 × 10−6 

moli/l, rasac moli=1.3 pirobisas buTilis xarji diqsanTogenidisTvis Seesabameba – 

0,894 g/t, misi xarji mizerulia. nebismier saflotacio pulpaSi aeraciis procesis 

Sedegad xdeba haeris Jangbadis gaxsna, romelic monawileobs sxvadasxva daJangviT 

procesSi, maT Soris qsanTogenatisa diqsanTogenidSi Semdegi reaqciiT: 

4𝑋− + 𝑂2 + 2𝐻2𝑂 = 2𝑋2 + 4𝑂𝐻− 

 am reaqciidan gamomdinare, qsanTogenatis daJangva da diqsanTogenidSi gadasvla 

damokidebulia areze, amitom miviRebT Semdegs: 

   
    

   
   

,
105

2

4

426

2

22

4

42

2

OX

OH

OHOX

OHX
K






AAAaseve   12 OH  

 Jangva-aRdgeniTi potencialis mniSvnelobis gamoyenebiT  

2𝑋− − 2𝑒 → 𝑋2           𝐸 = − 0.153 volti, 

𝑂2 + 4𝑒 → 2𝑂2− ,         𝐸 = −0.401 volti, 

2O2-+2H2O 4OH-, roca K=10140, maSin 

Lg
 

;5.37
0591.0

153.04

0591.0

153.0401.04






     k= 7 x 1036 

 zemomoyvanili konstantas sidide qsanTogenatis diqsanTogenidiT daJangvisas 

uCvenebs, rom Txevad fazaSi gaxsnili Jangbadis praqtikuli wona daxarjuli unda 

iyos diqsanTogenidis warmoqmnisaTvis. praqtikuli daskvnebidan gamomdinare, qsanTogena-

tis xsnaris mdgradoba aris misi daJangvis procesis kinetikuri garTulebis mimdina-

reobis mizezi. aqedan gamomdinareobs daskvna, rom saflotacio pulpaSi, romelic 

intensiur aeracias eqvemdebareba, yovelTvis unda figurirebdes diqsanTogenidi, magram 

misi dabali xsnadoba saSualebas iZleva vivaraudoT, rom Txevad fazaSi es reagenti 

imyofeba wveTovan mdgomareobaSi, rac araxelsayrelia sulfiduri mineralebis 

seleqciuri flotaciis efeqturad CatarebisaTvis. 
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3. daskvna 

 

amrigad, qsanTogenatis efeqturobis asamaRleblad sulfiduri mineralebis sele-

qciuri flotaciisas aucilebelia Sesruldes ori ZiriTadi piroba: 

a) ufro wvrili diqsanTogenidis dispersiis miReba pulpis Txevad fazaSi; 

b) qsanTogenatidan diqsanTogenidis daJangviT miReba iseTi gziT, rom ar moxdes 

Txevadi fazis Jangva-aRdgeniTi potencialis daJangulobis mxareSi gadasvla, 

romlis ganxorcieleba SesaZlebelia qsanTogenatis eleqtroqimiuri daJangvis 

meTodiT, xasiaTdeba: teqnologiuri ganxorcielebis ubraloebiT, 

eleqtroenergiis mcire xarjiT da eleqtrodaJangvis procesis rTuli 

marTviT, rac saSualebas iZleva es meTodi arCeul iqnes mraval saflotacio 

fabrikaSi. 
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ISSUES OF SELECTION COPPER-ZINC MINERALS 

 
1. Introduction 

 

In the process of Copper-Zinc Sulfide  ores flotation the activation of Zinc minerals by 

Copper ions take place, which complicates their selection. Hence the main trouble to carry out 

successfully the process of Copper-Zinc Sulfide ores flotation is in activation of Zinc Sulfides by 

Copper ions. In addition hydrophobization of minerals by xanthogenate in flotation pulp of the 

complex ionic composition is not explored completely. 

 

2. The Body 

 

The procedure of sphalerite activation by copper ions is determined by following reaction: 

𝑍𝑛𝑆 + 𝐶𝑢2+ = 𝑍𝑛2+ + 𝐶𝑢𝑆 
 The follouving reaction shows that copper ions in liquid phase push the zinc ions to the 

surface of zinc sulfides   and cover mineral by sulfide layer. Above mentioned reaction surely must 

have taken place, because it happens on the basis of  sulfides dissolubility (Lcus = 6.3 × 10, 

𝐿𝑧𝑛𝑠 = 1.6 × 0). 

 In flotation pulp in the process of zinc sulfide activation takes part not only copper ions , 

but also  the whole complex of ionic composition of liquid phase. For the purpose of describing 

the process lets give the following reaction in detail: 

                                                                                  ZnS ⇆  Zn2+ + S2− 

𝑍𝑛2+ + 𝐶𝑢2+ +  𝑆 2−  𝐶𝑢𝑆 + 𝑍𝑛2+ 

Thus the determining parameter of received reaction is concentration of sulfide ions (𝑆2− ) 

in liquid phase of pulp. 

 When   LznsS 2 , in that case copper ions (𝐶𝑢2+) transform into 𝐶𝑢𝑆, while 𝑍𝑛𝑆 

will remain in sulfide form and there won`t be any activation of sphalerite by copper ions. 

In the process of concentration reduction of sulfide ions (𝑆2−) first of all dissociation of 

sphalerite by reaction -  𝑍𝑛𝑆 𝑍𝑛2+ +  𝑆 2− takes place. 

Thus sulfide ions deficit compared with zinc ions is enough for producing copper sulfide 

which conditions the process of sphalerite activation and formation of copper sulfide on the surface 

of sphalerite.  

Reaction of sphalerite with copper ions has difficult and multiple-factor character. Source 

for sulfide ions in liquid phase is not only ore sulfide existing in the pulp, but  reagents added 

during the flotation process. 

Carrying out the flotation process by the pulp intensive airation,  oxidation of  sulfide ions 

takes place according to the following reaction:  
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𝑆2− + 𝑂2 + 2𝐻2𝑂  𝑆 𝑂 + 4𝑂𝐻 

2𝐻𝑆−  + 𝑂𝑆𝑂 + 2𝑂𝐻− 

Forcing out sulfide ions by oxidation provides the process of activation of sphalerite by 

copper ions that allows to come to an important conclusion about the procedure of sphalerite 

activation by copper ions. 

As it was mentioned above for providing efficient division of copper minerals from zinc is 

not enough to remove copper ions from flotation pulp liquid phase.  No less important is to use 

technique where xantogene is collecting reagent, during flotation pulp liquid phase with difficult 

ionic content. 

   Usually xanthate attaches to sulfide minerals. It is necessary to take into account that xanthate is 

deoxidizing agent, and its product of oxidation- dixantogen is also collecting reagent for sulfide 

minerals. The role of dixantogen in hydrophobization of sulfide minerals surface layer is very big. 

First of all it must be mentioned that this reagent has symmetric structure of molecules:  

S –S 

         \\ 

R – O –C         C – OR 

\          

S -- S 

 Hence it has apolar characteristics. As all apolar reagents dixantogen  during the physical 

adsorption of xanthates surface layers increases hydrophobicity of particles. In this case uneven 

adsorptive layer of xanthate is replaced by apolar layer of  dixantogen.  

 The main role of dixantogen is not in developing of the new  border division physically, but 

to make  xanthate dissociation on negative ions in certain conditions by following reaction: 

 
 Above mentioned reaction causes enormous interest during  the intercommunication of 

sulfide collector-reagents and sulfide mineral particles.  

 Taking into consideration that dixantogen (conditionally named X2) can dissociate on 

xanthate (conditionally X) negative ions, a kind of dependence xanthate/dixantogen  (𝑋/𝑋2) will 

always exist in the liquid phase of pulp. In usual conditions dissolubility of dixantogen is equal to 5 

X 10-6  mole/l,  in condition where mole=1.3 expense for  butyl dixantogen corresponds to -

0.0894gr/tons, its consumption is scanty. At any flotation pulp as the result of aeration process 

occurs opening of air oxygen, which participates in different oxidation process, among them 

transition the xanthate into dixantogen by following reaction: 

4𝑋− + 𝑂2 + 2𝐻2𝑂 = 2𝑋2 + 4𝑂𝐻− 
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 From this reaction oxidation of xanthate and transition into dixantogen is depended  on the area, 

that`s why we get: 
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OHX
K






AAAalso   12 OH  

Using Oxidation-reduction potential meaning in the following reactions we get: 

                2𝑋− − 2𝑒 → 𝑋2              𝐸 = − 0.153 Volt,   

                𝑂2 + 4𝑒 → 2𝑂2− ,            𝐸 = −0.401 Volt, 

   2O2-+2H2O 4OH-, whereKK=10140, then 

Lg
 

;5.37
0591.0

153.04

0591.0

153.0401.04






     k= 7 x 1036 

Above mentioned constant  value shows that during oxidation of xanthate by dixantogen    

actual weight of dissolved oxygen in liquid phase must be used  for dixantogen formation. 

Proceeding from practical conclusions, steadiness of xanthate solution is the reason of  kinetic 

complication of oxidation process. The conclusion can be drawn,  that in flotation pulp which is 

intensively aired dixantogen must always appear.  But its low dissolubility allows to suggest, that in 

liquid phase this reagent is in droplet form, which is disadvantageous for carrying out efficiently 

selective flotation of sulfide minerals. 

 

Conclusion 

 

Consequently, to increase efficiency of xanthate during selective flotation of sulfide minerals it 

is necessary to follow two main terms: 

a) To obtain finer dixantogen dispersion in the liquid phase of pulp. 

b) To obtain dixantogen from  xanthate  via oxidation so that to avoid liquid phase oxidation-

reduction potential transition to oxidation side, realization of which is possible through 

electrochemical oxidation of xanthate. It is characterized: simplicity of technological 

processing, low power consumption and complicated electro oxidation processes which 

enables to choose this methods and implemented in many plants. 
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spilenZ-TuTiis mineralebis seleqciis sakiTxebi. DD  dd..  ttaallaaxxaaZZee,,  zz..  

aarraabbiiZZee,,  aa..AAaabbSSiillaavvaa,,  kk..KKkkeekkeelliiZZee.. 

ganxilulia spilenZ-TuTiis sulfiduri madnebis flotaciaSi mimdinare qimiuri 

procesebi. kvlevis Sedegad dadgenilia mineralebis seleqciis efeqturobis gazrda diqsa-

nTogenidis gamoyenebiT, romlis miReba SesaZlebelia qsanTogenatis eleqtroqimiuri da-

JangviT. 

sakvanZo sityvebi: seleqcia, flotacia, pulpa, adsorbcia, qsanTogenati. 

 

IISSSSUUEESS  OONN  CCOOPPPPEERR--ZZIINNCC  MMIINNEERRAALLSS  SSEELLEECCTTIIOONN.. D. Talaxadze; Z. Arabidze; A.Abshilava; 

K.Kekelidze.  

Here are the results of copper-zinc sulfide ores research. It is established, that for increase of 

efficiency of xanthate at selective flotation it is necessary to:  

1. get  finer dispersion dixantogen in the liquid phase of pulp, 

2. get dixantogen by electrochemical oxidation, which enables using of this method in many flotation 

plants.  

 Key words: selection; flotation; the pulp; adsorbtion;  xanthate; oxidation-reduction potential.   

 

ВОПРОСЫ СЕЛЕКЦИИ МЕДНО-ЦИНКОВЫХ МИНЕРАЛОВ. Талахадзе Д., Арабидзе З., 

Абшилава А., Кекелидзе К.  

Приведены результаты исследования медно-цинковых сульфидных руд. Установлено, что для 

повышения эффективности ксантогената при селективной флотации необходимо: 

а) получение тонкодисперсного дисканогенита в жидкой фазе пульпы; 

б) получение дисканогенита путем электрохимического окисления, что позволяет применение 

данного метода на многих флотационных фабриках. 

ККллююччееввыыее  ссллоовваа::  селекция; флотация; пульпа; адсорбция; ксантогенат; окислительно-восстано-

вительный потенциал. 
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 eleqtruli kontaqtis gadasvlis winaRoba da 
misi roli xanZris gaCenaSi 

 
wwaarrddggeenniilliiaa  ssaaqqaarrTTvveellooss  ssaaiinnJJiinnrroo  aakkaaddeemmiiiiss  wweevvrriiss,,  pprrooff..  zz..  mmggeellaaZZiiss  mmiieerr  

 
1. Sesavali 

 

SenobebSi Zalovani eleqtrokomunikaciebis 

Semavali mowyobilobebi, mTavari da meoradi 

eleqtromanawilebeli farebi, rogorc wesi, gan-

lagebulia specialur niSebSi an karadebSi da 

xelmisawvdomia mxolod momsaxure personalisa-

Tvis. amis gamo, aseTi eleqtrodanadgarebis eqs-

ploatacia warmoebs mudmivi meTvalyureobis ga-

reSe, ris gamoc maT unda hqondeT maRali saime-

do muSaobis xarisxi. xolo avariuli reJimis 

dadgomisas avtomaturad, swrafad gaTiSon dat-

virTva xanZarsaSiSi an sxva wyobidan gamomyvani 

Sedegebis gareSe. calkeul SemTxvevaSi ki, rode-

sac eqspluataciis dros daSvebul uxeS Sec-

domebs moyveba xanZris warmoSoba, misi likvidacia SesaZlebelia mxolod cecxlis 

qrobis saSualebiT. 

statistikuri monacemebiT, eleqtrodana-

dgarebSi xanZris gaCenis umTavresi da Zalze 

gavrcelebuli mizezia eleqtrodanadgarebsa 

da aparaturasTan eleqtro-kabelebis da ele-

qtro-sadenebis SeerTebis adgilebSi cudi 

eleqtruli kontaqtis arseboba. 

 

2. ZiriTadi nawili 
 

eleqtruli kontaqtis zonaSi mimdina-

reobs rTuli fizikuri procesebi. es proce-

sebi ganisazRvreba kontaqtis konstruqciiT, 

gamoyenebuli masalebiT, SeerTebis xarisxiT da sxva faqtorebiT. 

uwyveti SeerTebisagan gansxvavebiT, eleqtruli kontaqtis ubanze Zabvis vardna 

aRmoCndeba SedarebiT meti, vidre uwyveti SeerTebis SemTxvevaSi 

U=(Rmasalis+Tkontaqtis) ·I. 

Zabvis vardnis gazrda dakavSirebulia damatebiTi kontaqtis winaRobis gaCenasTan 

da, rogorc cnobilia, Sedgeba ori mdgenelisagan (1, 2). 
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l. sxirtlaZe,  

llaabboorraannttii  

Rkontaqtis=Rgardamavali+Rzedapiruli. 

R gardamavali _ gardamavali winaRoba ganpirobebulia gamtar-

is Sepirapirebis zedapiris mikrouswormasworobiT, xolo R zedapi-

ruli _ zedapiruli fenis gaCeniT, romelic warmoiSoba haerTan da 

garemosTan sadenis masalis xangrZlivi urTierTmoqmedebis Sedegad. 

saTanado kvlevebiT (I) dadgenilia, rom, miuxedavad modebuli 

Zabvisa, yovelTvis SexebaSia ara sadenis mTeli kveTi, sadac gadis 

eleqtruli deni, aramed masze gacilebiT naklebi da es movlena 

iwvevs am damatebiTi gardamavali winaRobis gaCenas. 

eqsperimentulad dadgenilia kontaqturi winaRobis damokide-

buleba modebul Zalvaze (2) 

Rgardamavali= ,
F

K
 

sadac F kontaqturi H Zalvaa. 

gamosaxulebidan gamomdinareobs, rom rac metia sakontaqto zedapirebis dawola, 

miT mcirea maT Soris gardamavali eleqtruli winaRoba. gardamavali eleqtruli wina-

Roba arsebiTad damokidebulia kontaqtis zedapiris damuSavebis xarisxzec (simqiseze, 

xorklianobaze). ase, magaliTad, (2,3) zedapiris xorklianobis, simqisis 0,0I-dan 0,6 

mkm-mde gazrdas mivyavarT 5-10-jer kontaqturi winaRobis Semcirebisaken. Tu kontaqtis 

xorklianobas gavzrdiT 3,5 mkm-mde, maSin eleqtruli winaRoba Semcirdeba 2-jer. mov-

lena miuTiTebs imaze, rom arsebobs kontaqtis zedapiris xorklianobis gansazRvruli 

raRac optimaluri mniSvneloba. 

zedapiruli fena warmoiSoba yvela liTonis masalaze, romelTa gamoyenebac xdeba 

kontaqtebSi. maT SeiZleba hqondeT organuli an araorganuli warmoSoba da warmoad-

gendnen polimerizaciis an daSlis produqtebs. praqtikulad zedapiruli fenebis war-

moSobis procesebi warmoebs sxvadasxva faqtoris zemoqmedebis Sedegad, romelic 

damokidebulia kontaqtebis masalaze, garemo temperaturaze, garemos Sedgenilobaze da 

sxva faqtorebze. es zedapiruli fenebi iwvevs damatebiT R zedapiruli winaRobis mkve-

Tr gazrdas. ase, magaliTad, spilenZis kuTri winaRoba 0-C-ze  spilenZi =1,62I0-8 

omi. m, spilenZis Jangis CuO=I+I00 omi. m, spilenZis qveJangis Cu2O=I06I07 omi. m. 

eleqtruli deni, romelic gaedineba am gadasvlis kontaqtSi axurebs mas. am SemT-

xvevaSi liTonebis urTierTSexebis adgilSi damatebiTi kontaqturi winaRobis gamo 

temperaturas sadenis danarCen ubnebsa da garemosTan SedarebiT eqneba didi mniSvne-

loba. kontaqtze gansazRvrul Zabvis vardnas Seesabameba misi Sesabamisi deni da saTana-

do gaxurebis temperatura. bunebrivia am parametrebis mniSvnelobebi sxvadasxva masalis 

sadenebisaTvis sxvadasxvaa. kontaqtis saimedo funqcionirebisaTvis aucilebelia, rom 

masze Zabvis vardna, denis gavlis xangrZlivi drois ganmavlobaSi, ar aWarbebdes gansa-

zRvrul Uk1 mniSvnelobas. es ukanaskneli ki Seesabameba kontaqtis masalis darbilebis 

Sesabamis temperaturas [4] (cxrili 1), praqtikulad kontaqtis winaRoba yovelTvis 

unda iyos iseTi, rom dasaSvebi kontaqturi Zabva iyo 2050%-iT naklebi, vidre misi 

darbilebis Zabva aRebuli 1-l cxrilidan. 

Rkontaqtis=(0,50,8) Uk1/I. 
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temperaturisa da Zabvis am mniSvnelobebis garda 1-l cxrilSi moyvanilia kidev 

erTi saxasiaTo wertilis Sesaxeb, romelSic Sesabamis Uk2 Zabvis SemTxvevaSi gaxurebis 

temperaturis Semdgomi gazrdiT kontaqtis masala dnobas iwyebs. Tu praqtikulad 

viciT eleqtrul wredSi gamavali denis Zala I da kontaqtze dasaSvebi Zabvis vardna 

Uk1, SeiZleba ganvsazRvroT kontaqtis maqsimaluri dasaSvebi winaRoba R. 

gamWoli denis reJimSi kontaqtur SeerTebebs Tburi zemoqmedebis Sedegad ar unda 

hqondeT meqanikuri dazianebebi, romelnic gaaZneleben mis Semdgom eqspluatacias. maga-

liTad, aluminis sadenebisaTvis meqanikuri dazianebebi iwyeba ukve 150- C-ze maRali 

temperaturis dros; spilenZis sadenebisaTvis ki 200-C-ze maRali temperaturis dros; 

xolo foladis sadenebisaTvis 500- C-ze maRali temperaturis dros. kargi liTonuri 

kontaqtis uzrunvelsayofad SeerTebebis zedapirebi aucileblad meqanikurad unda 

gaiwmindos. 

spilenZs, rogorc liTons, aqvs maRali eleqtruli da Tburi gamtaroba, sakma-

risi sixiste, advilad muSavdeba. magram gaaCnia dabali dnobis temperatura da haerze, 

Cveulebriv, misi zedapiri yovelTvis ifareba mtkice maRali winaRobis feniT. 

alumins aqvs maRali eleqtro da Tbogamtaroba da, rac mTavaria, mcire masa. spi-

lenZis msgavsad haerze mis zedapirzec warmoiqmneba maRali mtkice winaRobis fena, 

spilenZTan eleqtrul kontaqtSi ki Zlieri eleqtruli koroziis wyvili, sadac 

gadasvlis winaRoba ukve mniSvnelovnad izrdeba. risi damadasturebeli praqtikuli 

magaliTebic Zalze bevria. koroziis siCqare mkveTrad izrdeba gare atmosferuli nale-

qebis zemoqmedebis dros. aluminis sadeniani SeerTebis dros SeerTebis saimedooba mkve-

Trad ecema. alumini aris ra wnevis qveS, gaxurebisas gadaedineba mis maxloblobaSi 

mcire wnevis areSi, ris Sedegadac momWeris Zalva mcirdeba da kontaqturi SeerTeba 

kidev ufro gaxurdeba. es ukanaskneli mkveTrad zrdis xanZris gaCenis albaTobas. 

aluminis spilenZTan an foladTan eleqtroteqnikuri korozia gansakuTrebiT 

aqtiurad zemoqmedebs aluminze, Jangavs da Slis kontaqtis zedapirs. 

konstruqciulad, TiTqmis yvela Zalovani eleqtroteqnikuri mowyobilobis 

gamomyvanebi iTvaliswineben gare, misaerTebeli sadenebis dasaSlel (WanWiki, qanCi) 

SeerTebebs. am mowyobilobaTa eleqtrogamomyvanebi (bunikebi) damzadebulia spilenZis, 

aluminis an maTi Senadnobebisagan. gamomyvanebma unda uzrunvelyon gare montaJis moxer-

xebuloba. moWeris SemTxvevaSi ar unda dauSvan eqspluataciis dros sadenebze maTi 

saizolacio Semonafenis masaliT wnevis gadacema. rac mTavaria, maT unda gauZlon 

klimaturi faqtorebis da maTze sxvadasxva denuri datvirTvis zemoqmedebas. 

sadenebis kontaqtur momWer detalebs unda hqondeT iseTi forma da konstruqcia, 

rom moWeris dros da mis Semdegac gamoiricxos wnevis zemoqmedebiT misaerTebeli 

sadenebis daSla. sadenebis gamomyvanebis (bunikebis) farTobi unda iyos iseTi, rom gare 

sadenis mierTebis Semdeg kontaqtSi gamoyofilma temperaturam ar gadaaWarbos dasaSveb 

mniSvnelobas. mizanSewonilia, rom SeerTebebis dasaSvebi temperatura 1000 v-mde Zabvis 

eleqtrodanadgarebSi iyos ara umetes 5560C-is. am SemTxvevaSi minimumamde daiyvaneba 

sadenis izolaciis da axlomdebare maizolirebeli masalebis aaleba. 

erTi xraxnuli moWeris SemTxvevaSi (WenWiki, qanCi) mosaWeri xraxnis diametris 

umciresi rekomendebuli zomebi, romelic praqtikulad damokidebulia am kontaqtSi ga-
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mavali denis sidideze da uzrunvelyofs saimedo kontaqts mocemulia me-2 cxrilSi 

[4]. 

Tburi simZlavre, romelic SeiZleba gamoiyos aseT xraxnul kontaqtur 

SeerTebaze, ganisazRvreba rogorc gamavali denis namravli am ubanze Zabvis vardnis 

sididesTan 

P=IUk. 

realurad Zabvis vardna Uk am xraxnul eleqtrul kontaqtur SeerTebaze, misi 

Sesustebis SemTxvevaSi, Sedgeba kontaqtSi Semavali detalebis mimdevrobiT kontaqtur 

gadasvlebze Zabvebis vardnebis jamisagan, ris gamoc SeiZleba davweroT Semdegi 

toloba: 

Uk= 


n

1i

U k, 

sadac n mimdevrobiTi kontaqturi gadasvlebis raodenobaa; i _ sakontaqto gadasvlis 

rigiTi nomeri; Uki _ i-ur sakontaqto gadasvlis winaRobaSi denis gavlis dros Zabvis 

vardna. 

 

3. daskvna 
 

praqtikul SemTxvevebSi miaxloebiTi realuri gaTvlebi adasturebs, rom avariul 

da gadatvirTvebis reJimebSi gamomyvanis xraxnul gadasvlaze gamoyofili simZlavre 

sakmarisia raTa gamoiwvios kontaqtis axlo zonaSi nebismieri izolaciuri masalis 

aaleba. 

eleqtroteqnikuri mowyobilobebis muSaobis saimedoobis gazrdis da xanZarsaSi-

Sroebis Semcirebis erT-erT ZiriTad mimarTulebas warmoadgens kontaqturi SeerTebis 

maRali xarisxiT Sesruleba, maTi dadgenili reJimebis dacviT eqspluatacia da gegmuri 

profilaqtikuri samuSaoebis Catareba. kerZod: 

_ dasaSlel sakontaqto SeerTebebSi aucilebelia gamoviyenoT gadasasvleli 

eleqtruli winaRobebis stabilizaciis saSualebebi. rogoricaa feradi liTonebisagan 

damzadebuli momWerebi, zambarisebri sayelurebi, muSa zedapirebis da samagri saSuale-

bebis galvanuri damcavi dafarvebi da sxva. 

_ dasaSleli sakontaqto SeerTebebi, romlebic muSaobis procesSi eqvemdebareba 

vibracias an imyofeba feTqebadsaSiS saTavsebSi, aucileblad unda iyos TviTmoSvebisagan 

daculi kontrqanCebis saSualebiT. 

_ yovel WanWikur SeerTebaze unda mivaerToT ara umetes ori sadeni Tu 

mowyobilobis teqnikur pirobebSi araa miTiTebuli konkretulad SeerTebis sadenebis 

ricxvi. 

_ WanWikiani SeerTebebis Semowmebisas warmoebs maTi gare daTvaliereba da samuSao 

detalebis arCeviTi moWera. aucilebel SemTxvevebSi xdeba maTze Zabvis vardnis gazomva. 
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cxrili 1 

kontaqtis masalis darbilebisa da dnobis wertilebi 

 

kontaqtis masala 

 

masalis darbilebis 

wertili 

masalis dnobis 

wertili 

c Uk1,v c Uk2,v 

alumini 150 0,1 658 0,3 

spilenZi 190 0,12 1083 0,43 

rkina 500 0,21 1530 0,6 

 

cxrili 2 

mosaWeri xraxnis umciresi rekomendebuli zomebi 

 

kontaqtSi gamavali 

nominaluri deni 
gare sadenebis kveTebi xraxnis zoma 

     araudides umciresi udidesi araumciresi 

2,5 

4 

6 

10 

16 

25 

63 

100 

250 

400 

630 

0,5 

0,5 

0,75 

1 

1,5 

2,5 

6 

10 

70 

120 

150 

I 

I 

2,5 

2,5 

4 

6 

25 

50 

150 

2185 

2240 

M 2,5 

M 3 

M 3 

M 4 

M 4 

M 5 

M 5 

M 6 

M 10 

M 12 

M 16 

 

 gare sadenebis mierTebisa da moWeris xraxnebisa da WanWikebis Taurebis forma 

ganisazRvreba maTi geometriuli zomebiT. 

magaliTad: M3, M4, M5, M6 _ cilindruli RarobiT 

M6, M8, ..., M12, M16 _ eqvswaxnaga Rarobis gareSe 

M8, M10, ..., M16 _ cilindruli eqvswaxnaga gasaRebis mimarT CaRrmavebiT. 
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УДК  628.74                                                                              Н. Мачавариани, А. Неверов, Н. Размадзе,  

М. Джикия, Л. Схиртладзе 

 

ПЕРЕХОДНОЕ СОПРОТИВЛЕНИЕ ЭЛЕКТРИЧЕСКОГО 

КОНТАКТА И ЕГО РОЛЬ В ВОЗНИКНОВЕНИИ ПОЖАРА 
  

ППррееддссттааввллееннаа  ччллеенноомм  ИИннжжееннееррнноойй  ааккааддееммииии,,  ппррооффеессссоорроомм  ЗЗ..  ММггееллааддззее  

 

1. Ведение 

 

Главные и вспомогательные щиты, силовые электрокоммуникационные устройства, 

как правило, расположены в специальных нишах или в закрытых шкафах и доступны только 

для обслуживающего персонала. Эксплуатация таких электроустановок происходит без 

непрерывного контроля. Поэтому они должны иметь высокую надежность и в аварийном 

режиме быстро отключать электроустановку до возникновения пожара или выхода  ее из 

строя. 

  В отдельных случаях при эксплуатации электроустановок с грубыми нарушениями 

правил безопасности возможно возникновение пожара, для ликвидации которого требуются 

специальные средства тушения пожаров. 

  По статистическим данным, основными причинами возникновения пожара являются 

плохие контакты в местах соединения кабелей и проводников с электроустановками. 

 

2. Основная часть 

 

В зоне электрического контакта происходят сложные физические процессы, которые 

зависят от конструкции контактов, используемых материалов, качества соединений и многих 

других факторов. 

  В отличие от неразъемного соединения, падение напряжения на разъемном 

соединении имеет большее значение, которое можно определить по формуле 

𝑈 = (𝑅м + 𝑇к) ∙ 𝐼. 

  Увеличение падения напряжения зависит от дополнительного сопротивления и имеет 

две составляющие [1,2] 

𝑅к = 𝑅п + 𝑅пов  , 

где:      𝑅к    - дополнительное сопротивление контакта, Ом; 

𝑅п   - переходное сопротивление, вызванное неровной поверхностью контактов в зоне 

сопрокосновения, Ом; 

𝑅пов - сопротивление поверхностного слоя, возникающего в результате воздействия 

окружающей среды, Ом. 

  В результате исследований установлено, что несмотря на приложенное усилие, в 

месте контакта, где проходит электрический ток, в сопрокосновении находится не вся 

площадь контакта, а намного меньшая и это явление вызывает появление дополнительного 

переходного сопротивления. 
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Экспериментально установлено, что зависимость переходного сопротивления от 

усилия сжатия контактов выражается зависимостью [2] 

𝑅п =
𝐾

√𝐹
     , 

где 𝐹 - усилие сжатия проводников, Н. 

Из приведенной зависимости следует, что  чем больше значение корня квадратного 

усилия сжатия поверхностей контактов, тем меньше переходное электрическое сопротив-

ление. 

Переходное электрическое сопротивление контакта сильно зависит от качества об-

работки поверхностей контактов (шероховатости, высоты выступов). 

Если шероховатость поверхности уменьшить до 3,5 мкм, переходное электрическое 

сопротивление контакта уменьшится в два раза. 

Если шероховатость поверхности уменьшить до 0,01 - 0,6 мкм, переходное 

электрическое сопротивление контакта уменьшится в 5 - 10 раз. 

Поверхностный слой образуется на любом металле. Он может быть органического и 

неорганического происхождения в результате полимеризации или окисления поверхностей. 

Практически, поверхностный слой образуется в результате воздействия различных 

факторов и зависит от материала контактных поверхностей, температуры окружающей сре-

ды, состава атмосферы и других факторов. 

Поверхностный слой вызывает резкое возрастание переходного сопротивления. 

Например: удельное сопротивление меди при температуре 0 0C  𝜌м = 1,62 ∙ 10–8 Ом∙м, 

окиси меди   𝜌𝐶𝑢𝑂 = 1 ∙ 102 Ом∙м, закиси − 𝜌𝐶𝑢2𝑂 = 106 − 107 Ом∙м. 

Электрический ток, проходя по переходному сопротивлению контакта, вызывает его 

нагревание. В этом случае в месте соединения металлов из-за дополнительного сопротив-

ления температура контакта будет больше, чем других участков проводов и окружающей 

среды. Потере напряжения на контакте соответствуют протекающий ток и температура 

нагрева.  Естественно, что значения этих параметров различны для разных проводников.  

Для надежного функционирования контакта необходимо, чтобы  при длительном про-

хождении электрического тока, падение напряжения не превышало определенного значения 

𝑈𝑘1. Этому значению соответствует температура размягчения материала контакта [4], приве-

денная в таблице 1. 

Практически переходное сопротивление контакта должно быть таким, чтобы потеря 

напряжения на нем была бы на 20-50% меньше напряжения размягчения материала,  приве-

денного в таблице 1: 

𝑅𝑘 = (0,5 − 0,8)Uk1/I. 
Кроме значений температуры и падения напряжения, в таблице 1  приведены значе-

ния падения напряжения  𝑈𝑘2,  при котором повышение температуры соединения приводит к 

его  расплавлению. 

Если известны значения электрического тока  𝐼  и допустимого падения  напряжения 

𝑈𝑘1 в цепи, можно определить максимально допустимое значение переходного  сопроти-

вления разъемного соединения  𝑅доп . 

Ток, проходящий через разъемное соединение, может вызвать его механическое 

повреждение. 
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Например: механическое повреждение алюминиевых проводов начинается при температу-

ре соединения – 150 0C, медных проводов с 200 0C, стальных – при температуре выше 500 0C. 

Для обеспечения хорошего электрического контакта, соприкасающиеся поверхности 

разъемного соединения должны быть механически очищены. 

Медь обладает высокой электро- и теплопроводностью, достаточной прочностью. 

Легко обрабатывается.  Однако она обладает низкой температурой плавления и ее повер-

хность на воздухе покрывается стойкими окислами с высоким удельным сопротивлением. 

Алюминий обладает высокой электро- и теплопроводностью и малой массой. Легко 

обрабатывается. Однако он обладает низкой температурой плавления. Его поверхность пок-

рывается пленкой окислов с большим, чем у меди, удельным сопротивлением. 

Если разъемное соединение состоит из неоднородных металлов (например: медь и 

алюминий), то образуется переходное сопротивление с величиной гораздо большей, чем в 

случае только меди или алюминия. 

К сожалению, примеров таких соединений очень много. 

Скорость коррозии резко возрастает при воздействии на разъемное соединение атмо-

сферных осадков, особенно при использовании алюминиевых проводов. Надежность таких 

разъемных соединений  резко снижается. 

При нагревании алюминиевых проводов, соединения размягчаются, происходит пере-

распределение массы из зоны большего давления в зону низкого давления. В результате это-

го уменьшается усилие сжатия поверхностей в разъемном соединении, оно нагревается еще 

сильнее и опасность возникновения пожара резко возрастает. 

В разъемных соединениях  𝐴𝑙 + 𝐶𝑢 или 𝐴𝑙 + 𝐹𝑒 более интенсивно подвержен электро-

коррозии алюминий. 

Конструктивно, все силовые электротехнические устройства предусматривают бол-

товые соединения с шайбами (плоскими и разрезными) и гайками. На концы проводов при-

паивают, приваривают или опрессовывают наконечники, которые обладают большей пло-

щадью поверхности, чем провода. 

Наконечники изготавливают из меди, алюминия или  их сплавов. Они должны обеспе-

чивать плотный прижим всей поверхностью, стабильно передавать усилие сжатия и быть 

устойчивыми к воздействию атмосферы. 

Контактные детали разъемных соединений должны иметь такую форму и конструк-

цию, чтобы при сборке и дальнейшей эксплуатации не произошло повреждение проводни-

ков. Наконечники должны иметь такую площадь поверхности, чтобы температура соедине-

ния не превышала допустимых пределов. 

Желательно, чтобы температура разъемных соединений в сетях с напряжением до 

1000 вольт не превышала 55-60 0C. В этом случае риск повреждения и воспламенения изоля-

ции сводится к минимуму. 

В таблице 2  [4] приведены минимальные значения диаметров болтов и гаек в зави-

симости от величины тока, проходящего через разъемное соединение. 

Тепловая мощность, которая выделяется в резьбовом контактном соединении, опре-

деляется произведением проходящего тока и потерей напряжения на данном участке цепи: 

𝑃 = 𝐼 ∙ 𝑈𝑘. 
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Реально потеря напряжения на этом резьбовом контактном соединении при его осла-

блении состоит из потерь напряжений на деталях, из которых состоит контактное сое-

динение. На основании этого можно написать равенство 

𝑈𝑘 = ∑ 𝑈𝑘𝑖

𝑛

𝑖=1

, 

где:        𝑛     - количество последовательно включенных контактных переходов; 

𝑖      - порядковый номер переходного контакта; 

𝑈𝑘𝑖
  - падение напряжения на  𝑖-том контактном переходе. 

 

3. Заключение 

 

Для повышения надежности работы электроустановок и снижения их пожароопас-

ности нужно повысить качество разъемных соединений, соблюдать установленные режимы 

эксплуатации и проводить плановые профилактические работы в электроустановках. 

Кроме этого необходимо: 

- в  разъемных соединениях применять устройства, стабилизирующие величину переход-

ного сопротивления. Такие, как наконечники, изготовленные из цветных металлов, пружи-

нящие шайбы, гальваническое покрытие поверхностей; 

- разъемные контактные соединения, которые в процессе работы подвержены вибрации 

или находятся во взрывоопасной среде, должны иметь устройства, предотвращающие откру-

чивание гаек (шайбы Гровера, спецгайки, контргайки); 

- каждое разъемное соединение должно содержать не более двух проводов, если не пре-

дусмотрено количество соединяемых проводов; 

- каждое разъемное соединение должно периодически проверяться визуально, а выбо-

рочно подтягиваться гайки; 

- возможно также измерение  падения напряжения на разъемном сопротивлении или про-

верка переносными тепловизорными установками, которые позволяют определить точки с 

повышенной температурой. 

 

Таблица 1 

Точки плавления и размягчения материала контакта 

 

Материал   

контакта 

Точка размягчения материала Точка плавления материала 

tр ,
 0C Uk1 , В tп ,

 0C Uk2 , В 

Алюминий 150 0,1 658 0,3 

Медь 190 0,12 1083 0,43 

Сталь 500 0,21 1530 0,6 
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Таблица 2 

Рекомендуемый минимальный диаметр резьбовых соединений 
Номинальный  ток, 

проходящий через контакт, А. 
Сечение проводов, мм2 

 Размер резьбового 

соединения 

Максимальный Минимальное Максимальное Минимальный 

2,5 0,5 1 М 2,5 

4 0,5 1 М 3 

6 0,75 2,5 М 3 

10 1 2,5 М 4 

16 1,5 4 М 4 

25 2,5 6 М 5 

63 6 25 М 5 

100 10 50 М 6 

250 70 150 М 10 

400 120 2 x 185 М 12 

630 150 2 x 240 М 16 
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eleqtruli kontaqtis gadasvlis winaRoba da misi roli xanZr-

is gaCenaSi. nn..  mmaaWWaavvaarriiaannii,,  aa..  nneevveerroovvii,,  nn..  rraazzmmaaZZee,,  mm..  jjiiqqiiaa,,  ll..  ssxxiirrttllaaZZee..    

mocemulia 1000 v-mde Zabvis Zalovan eleqtrokomunikaciebSi dasaSleli eleqtruli 

kontaqtebis gadasvlis winaRoba, misi analizi da roli xanZris gaCenaSi. ganxilulia ele-

qtruli kontaqtis zonaSi fizikuri procesebi, gaanalizebulia maTi warmoSobis gzebi da 

gavlena kontaqtis winaRobis sidideze. mocemulia kontaqtis masalebisaTvis darbilebisa 

da galRobis Sesabamisi temperaturebi, kontaqturi Zabvebi da kontaqtis dasaSvebi tempe-

raturis rekomendebuli sidide. aseve ganxilulia spilenZisa da aluminis sadenebi, maTi 

kontaqturi winaRobebi. gaanalizebulia dasaSleli kontaqturi SeerTeba, rogorc Zalova-

ni SeerTebis ZiriTadi saxe. mocemulia mosaWeri xraxnis umciresi rekomendebuli zomebi 

da Camoyalibebulia is praqtikuli aucilebeli rekomendaciebi, romelic mniSvnelovnad 

gazrdis dasaSleli kontaqturi SeerTebis saimedoobas da minimumamde daiyvans xanZarsa-

SiSroebas. 

sakvanZo sityvebi: kontaqti, dasaSleli SeerTeba, kontaqtis winaRoba, mikrouswormaswo-

roba, zedapiris xorklianoba, simqise, Zalva, Tbogamtaroba, eleqtru-

li korozia, WanWiki, qanCi, buniki, xraxnuli moWera, zambara, sayelu-

ri, galvanuri dafarva. 
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RREESSIISSTTAANNCCEE  OOFF  TTRRAANNSSIITTIIOONN  OOFF  EELLEECCTTRRIICC  CCOONNNNEECCTTIIOONN  AANNDD  IITTSS    RROOLLEE  IINN  FFIIRREE..  

N.Machavariani, A.Naverovi,  N.Razmadze,  M.Jikia,L.Skhirtladze.  

The possibl value data o the transient resistance of  the  electric contact in the powerful  of the elec-

trocommunication systems th the pressure is up to 1000 volt are given and  its  analysis and role in case of 

fire. Physical processes in the zone of electric connection are discussed. The  ways of their origin and their 

influence on the  quantities of connection are analysed. The suitable temperature for softening and melting 

the connection  materials is defined. Also the recommended quantity of possible connection temperature is 

given. Copper and aluminum electric wires and their connection resistance is considered. Dismountable 

joining as a main  example  of  powerful joining is is analyzed. Recommended sizes of tighten screw are gi-

ven. All practical  recommendations are given, which help to rise reliability of dismountable connection and 

reduce  the  possibility  of  fire danger. 

Keywords: connection; dismountable joining; resistance of connection; microunevenness; surface 

roughness; unevenness complexity; tension; heat-conductibility; electrolytic corrosion; bolt; tip; 

screw  attachment; spring; spring collar; galvanic  conceal; 

 

ПЕРЕХОДНОЕ СОПРОТИВЛЕНИЕ ЭЛЕКТРИЧЕСКОГО КОНТАКТА И ЕГО РОЛЬ В 
ВОЗНИКНОВЕНИИ ПОЖАРА. Мачавариани Н., Размадзе Н., Неверов А. П., Джикия М., 

Схиртладзе Л.  

Приводятся данные о допустимой величине переходного сопротивления электрического кон-

такта в силовых электрокоммуникационных системах напряжением до 1000 вольт. Анализируется пе-

реходное сопротивление электрического контакта и его роль в возникновении пожара. 

Рассмотрены физические процессы в зоне электрического контакта. 

Приводятся значения контактных напряжений, температуры ослабления и расплавления кон-

тактов для различных металлов и на основании этого допустимые значения температуры контактов. 

Также приведены данные о минимальных размерах резьбовых контактных соединений и даю-

тся практические рекомендации по увеличению надежности разъемных контактных соединений и сни-

жению до минимума их пожароопасности. 

Ключевые слова: контакт; разъемное соединение; контактное сопротивление; шероховатая поверх-

ность; теплопроводность; электрокоррозия; болт; гайка; гаечный ключ; наконечн-

ик; резьбовое соединение; пружина; гальваническое покрытие 
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jemal baxtaZe  

jemal baxtaZe 

 

 gardaicvala saqarTvelos teqnikuri universitetis sruli 

profesori, teqnikur mecnierebaTa doqtori, saqarTvelos sainJin-

ro akademiis akademikosi, general-maiori jemal baxtaZe. 

jemal baxtaZe daibada 1938 wels q. xonSi. misi sainJinro, 

samecniero da pedagogiuri moRvaweoba moicavs 45 wels. 1992 

wlidan dRemde xelmZRvanelobda misive iniciativiT saqarTvelos 

teqnikur universitetSi daarsebul konstruqciebis dazianebis 

diagnostikisa da eqspertizis kaTedras, imave dasaxelebis 

samecniero laboratorias, iyo saqarTvelos sainJinro akademiis 

struqturuli mTlianobis monitoringisa da eqspertizis ganyofilebis akademikos-

mdivani, prezidiumis wevri, saqarTvelosa da ruseTis federaciis sagangebo situaciebis 

gafrTxilebisa da likvidaciis problemebis sabWos eqsperti, saqarTvelos avtomflobe-

lTa federaciis vice-prezidenti. 

gamoqveynebuli aqvs 171 samecniero Sroma, maT Soris 5 monografia, 3 damxmare 

saxelmZRvanelo, 3 meToduri miTiTeba da 60 gamogoneba. 

profesor jemal baxtaZis samecniero da sainJinro moRvaweoba SeiZleba daxasi-

aTdes ZiriTadad ori axali samecniero-teqnikuri mimarTulebis SeqmniT, gamoqveynebuli 

SromebiT. 

pirveli – mis mier msoflioSi pirvelad da dRemde grZeldeba samuSaoebi boW-

kovan-optikuri gadamwodebis Sesaqmnelad, romlebic gaTvaliswinebulia gamoqveynebul 

iqnes konstruqciebis muSaunarianobisa da mTlianobis kontrolisaTvis diagnostikur 

centrebSi gamosayeneblad, pirvel rigSi atomur energetikaSi, aviakosmur teqnikasa da 

qimiur mrewvelobaSi, teqnikuri katastrofebis Tavidan asacileblad. 

meore – siTxis wveTis lazerul-Termuli afeTqebis Sedegad Zalovani velis 

miRebis da gamoyenebis principebisa da meTodebis damuSaveba. am mecnieruli mimarTule-

biT pirvelad gamokvleulia lazerul-Termuli afeTqebiT miRebuli Zalovani velis ga-

moyeneba StampvaSi, vibratorSi, medicinaSi – sisxlis mimoqcevis xelovnur sistemaSi, 

iaraRis axali saxeobis sistemaSi da a.S. 

aseTi tipis aparatebis SeqmnisaTvis msoflio gamofenaze miRebuli aqvs umaRlesi 

jildo – oqros medali `saukeTeso konstruqciis boWkovan-optikuri gadamwodis gamo-

gonebisa da SeqmnisaTvis~, aseve erTi vercxlis da sami brinjaos medali. 

misi xelmZRvanelobiT sakandidato disertacia daicva 7 aspirantma, xolo sado-

qtoro – orma maZiebelma. 

2000 wels profesori jemal baxtaZe dajildovda Rirsebis medliT. 

darCa meuRle da sami Svili. 

profesor jemal baxtaZis xsovna marad darCeba misi kolegebis, aRzrdilebis da 

naTesav-megobrebis gulSi. 

 

saqarTvelos teqnikuri universiteti 

saqarTvelos sainJinro akademia  
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eleqtromobili wylis sawvaviT 

 

iaponiis kompaniam `Genepax~ qalaq osakaSi warmoadgina dasapatentebe-

li eleqtromobili, romelic sawvavad gamoiyenebs wyals. rogorc `Reuters~ 

saagento iuwyeba erTi litra wyalia saWiro, rom manqanam 80 km/sT siCqariT 

imoZraos 1 saaTi. 

rogorc dammuSavebeli da Semqmneli firma iuwyeba, SesaZlebelia ga-

moyenebul iqnes nebismieri wyali (mtknari da zRvis wyalic). Zalovanma na-

wilis saTbobis rgolma miiRo `Wsater Energy Sistem~ (WES) dasaxeleba. igi 

agebulia imave principze, razedac agebulia sxva Zalovani Zravebi (saTbo-

bis wvis elementebze), romelic sawvavad wyalbads iyenebs. rac mTavaria, 

sistema `Genepax~ gamoiyenebs membranuli saxis kodeqtor eleqtrodebs, 

romlis tipia MEA, romelic Sedgeba specialuri masalisagan, romelsac 

unari aqvs qimiur reaqciaSi SesvliT mTlianad gaxliCos wyali wyalbadad 

da Jangbadad. 
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es procesi, rogorc dammuSaveblebi aRniSnaven, analogiuria wyal-

badis warmoqmnis meqanizmisa metalohidratisa da wylis reaqciis gziT. 

garda amisa, MEA ar moiTxovs specialur katalizators, xolo iSviaTi 

liTonebi, kerZod platina, saWiroa im raodenobiT, rogorc, Cveulebriv, 

benzinis avtomobilebis mfiltrav sistemebSi. aseve ar aris saWiro, rom ga-

moyenebul iqnes wyalbadis gardamqmneli da wyalbadis maRali wnevis reze-

rvuari. 

momwamlavi gamonabolqvis mTlianad ararsebobis garda, Zalovani da-

nadgari iTvleba ufro xangamZled da katalizatori ar afuWebs da aWuW-

yianebs garemos. 

avtomobili ganagrZobs moZraobas manam, sanam arsebobs boTli wyali, 

raTa movaxdinoT drodadro wylis damateba specialur avzSi. batareias en-

ergiis Sesavsebad araa saWiro infrastruqturis Seqmna, kerZod, avtoCamom-

sxmeli sadgurebi, rogorc es gaaCniaT Tanamedrove eleqtromobilebs. 

osakaSic sademonstraciod gamoyvanili avtomanqana warmoadgens erT-

erT egzemplars, romelic gamoyenebul iqneba dasapatenteblad, rogorc 

gamogoneba. momavalSi  `Genepax~ gegmavs TanamSromlobas iaponiis avtomwar-

moeblebTan.  
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sakuTari navTobi da gazi – saqarTvelos ekonomikis 

ganviTarebis safuZvelze 

 

2008 wlis 14 ivniss 11 saaTze, sruliad saqarTvelos kaTalikos-patri-

arqis saerTaSoriso fondis centralur ofisSi (rusTavelis gamziri #21) 

Catarda II samuSao konferencia Temaze: `sakuTari navTobi da gazi – 

saqarTvelos ekonomikis ganviTarebis safuZvelze~. 

 konferencia Catarda patriarqis fondTan arsebuli navTobisa da gazis 

droebiTi komisiis egidiT, `saqarTvelos navTobisa da gazis saZiebo da 

mompovebeli dargis ganviTareba sistemuri modelirebis, monitoringisa da 

sxva Tanamedrove teqnologiebis safuZvelze~ saxelmwifo programis momza-

debis mizniT. 

 konferenciis muSaobaSi monawileobdnen am dargis wamyvani samecniero 

da sawarmoo organizaciebi, agreTve saxelmwifo mmarTvelobiTi organoebi: 

 `saqarTvelos energetikis saministro~ 
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 `saqarTvelos teqnikuri universiteti~ 

 `saqarTvelos navTobisa da gazis korporacia~ 

 saqarTvelos navTobisa da gazis erovnuli sa-

agento~ 

 `kanargo enerji korporeiSeni~ 

 Sps `frontera istern jorjia~ 

 Sps `ioris veli~ 
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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     
  
  

sabado 

 mopovebuli 

navTobi 2007 w.     

I kv. tona 

 mopovebuli 

navTobi 2007 w.     

II kv. tona 

 mopovebuli 

navTobi 2007 w.     

III kv. tona 

1. mirzaani 815,76   

2. patara Siraqi 30,07   

3. norio 61   

4. sufsa 49,63   

5. sacxenisi 0   

6. aRm. Waladidi 0   

7. samgori 7328,57   

8. taribana 155,84   

9. Sromisubani 229,43   

10. TeleTi 2694,514   

11. samg. sam. TaRi 502,11   

12. das. rusTavi 286,11   

13. nazarlebi 96,97   

14. mwarexevi 0   

15. baida 5,37   

     

sul 12255,374   

     

Tavisufali gazi aT. m3 5146,57   

1. ninowminda 5146,57   

2. rusTavi  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) 1046.50 (- 5.50) 

ნაფთა (NAFTA) 927.50 ( - 7.25) 

ნავთი (Jet Fuel (max)) 1261.75 (- 15.25) 

დიზელი (Gasoil.0.2%) 1189.00 ( - 5.75) 

მაზუთი (Maze) 599.00 (+ 6.50) 

ნავთობი (Brand) 121.14 (- 1.41) 

ნავთობი (Urals) 116.75 (- 2.17) 
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uu ff yy pp jj vv bb kk tt ,, ff   
  

cc bb uu hh '' tt   
 

  lleebbvvbb  aaeennbb  bbffhhllbb  vvbbkkbb  vvvv  ccvv  vvttnnhhbb  

lleebbvvbb  2222222222  ))66))**##  ))66))@@@@**  HH!!66%%EE--%%  2255,,44  22,,5544  00,,225544  

aaeennbb  !!@@  2222222222  ))66####  !!66((EE--$$  330044,,88  3300,,4488  00,,33114444  

bbffhhllbb  ##^̂  ##  2222222222  %%66&&EE--&&  991144,,44  9911,,4444  00,,99114444  

vvbbkkbb  ^̂####^̂))  %%@@**))  !!&&^̂))  2222222222  11,,6611EE++66  11,,6611EE++55  11660099,,33  

vvbbkkbbvvttnnhhbb  ))66))##(($$  ##66@@**EE--##  ))66))))!!!!  ^̂66@@EE--&&  2222222222  00,,11  00,,000011  

ccffyynnbbvvttnnhhbb  ))66##(($$  ))66))##@@**  ))66))!!!!  ^̂66@@EE--^̂  1100  2222222222  00,,0011  

vvttnnhhbb  ##((66##&&  ##66@@**!!  !!66))(($$  ^̂66@@EE--##  11000000  110000  2222222222  

         
.394,0

540,21

inch

inch





cv!

cv9
 

oo jj yy ff   
  

  eeyywwbbff  aaeeyynnbb  vvjjkkttrr77oojjyyff  uuhhffvvbb  rrbbkkjjuuhhffvvbb  nnjjyyff  

eeyywwbbff  2222222222  ))66))^̂@@%%  ##66!!@@%%EE--%%  @@**66##%%  ))66))@@**##%%  @@66**##%%  EE--%%  

aaeeyynnbb  !!^̂  2222222222  ))66))))))%%  $$%%##66^̂  ))66$$%%##^̂  $$66%%##^̂  EE--$$  

vvjjkkttrr77oojjyyff  ##@@))))))  @@))))))  2222222222  (())&&!!**%%  (())&&66@@  ))66(())&&  

uuhhffvvbb  ))66))##%%  ))66))))@@@@  !!66!!  EE--^̂  2222222222  ))66))))!!  !!EE--^̂  

rrbbkkjjuuhhffvvbb  ##66%%  @@66@@  !!66!!  EE--##  !!))))))  2222222222  ))66))))!!  

nnjjyyff  ##%%@@&&$$  @@@@))$$  !!66!!  !!EE++^̂  !!))))))  2222222222  

 

  
oo yy tt dd ff 

 

  ffnnvvjjccaatthhjj  ~~rruu22ccvv@@`̀  PPSSII~~aaeeyynnbb22lleebbvvbb@@`̀  aaeeyynnbb22lleebbvvbb@@  

ffnnvvjjccaatthhjj  ~~rruu22ccvv@@`̀  2222222222  ))66))^̂@@%%  ##66!!@@%%EE--%%  

PPSSII~~aaeeyynnbb22lleebbvvbb@@`̀  !!^̂  2222222222  ))66))))))%%  

aaeeyynnbb22lleebbvvbb@@  ##@@))))))  @@))))))  2222222222  

  
  

vv jj ww ee kk jj ,, ff   
  

  lleebbvvbb##  aaeennbb##  ,,ffhhttkkbb##  vvvv##  ccvv##  vv##  

lleebbvvbb##  2222222222  %%66&&((  EE--$$  !!66))##  EE--$$  !!^̂66##((  ))66))!!^̂##((  !!66^̂##((  EE--**  

aaeennbb##  !!&&@@**  2222222222  ))66!!&&**  @@66**##EE++&&  @@66**##EE++$$  ))66))@@**##  

,,ffhhttkkbb##  ((&&))@@  %%66^̂!!%%  2222222222  !!66%%((EE++**  !!66%%((EE++%%  ))66!!%%((  

vvvv##  ))66))^̂!!  ##66%%##!!%%  EE--!!))  ^̂66@@((  EE--((  2222222222  ))66))))!!  !!EE--((  

ccvv##  ^̂!!66))@@  ##66%%##!!%%  EE--&&  ^̂66@@((  EE--((  !!))))))  2222222222  !!EE--^̂  

vv##  ^̂!!))@@$$  ##%%66##!!%%  ^̂66@@((  !!EE++((  !!EE++^̂  2222222222  
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cc bb vv rr dd hh bb dd tt   
  

~~ aa 77 cc 77 -- aa ff hh ll jj ,, bb ss bb   cc bb vv rr dd hh bb dd tt   --   sshhtt cc ii ff ii cc   gg rr aavv ii tt yy `̀   
  

  

  aaeeyynnbb22uuffkkjjyybb  PPPPGG  aaeeyynnbb22aaeeyynnbb##  AAPPJJ  rrvv22kk66vv22ccvv##77aa77cc77  rruu22vv##  

aaeeyynnbb22uuffkkjjyybb  PPPPGG  2222222222222222  &&66$$**))%%  %%66**!!$$  ))66!!!!((**  !!!!((66**##  

aaeeyynnbb22aaeeyynnbb
##  

))66!!##$$  2222222222222222  ))66&&&&%%  ))66))!!^̂))@@  !!^̂66))**!!  

AAPPJJ  ))66!!&&@@  !!66@@((  2222222222222222  ))66))@@))^̂  @@))66^̂  

rrvv22kk66vv22ccvv##77aa77cc77  **66##$$%%  ^̂@@66$$##  $$**66%%$$  2222222222222222  !!))))))  

rruu22vv##  **66##$$%%  EE--##  ))66^̂@@$$  ))66))$$**%%$$  !!  EE--##  22222222222222  

 

  
ss [[ tt dd ff ll bb   vv jj ww ee kk jj ,, ff   

  

  eeyywwbbff  ggbbyynnff  rrddffhhnnff  uuffkkjjyybb  ,,ffhhttkkbb  kkbbnnhhbb  vvvv##  vv##  

eeyywwbbff  2222222222  ))66))^̂@@%%  ))66))##!!%%  ))66))))&&**  !!66**^̂  EE--$$  ))66))@@((%%  @@((66%%  @@66((%%EE--%%  

ggbbyynnff  !!^̂  2222222222  ))66%%  ))66!!@@%%  ))66))^̂@@%%  ))66$$&&##  $$&&##66@@  $$66&&##  EE--$$  

rrddffhhnnff  ##@@  @@  2222222222  ))66@@%%  ))66))))%%((%%  ))66(($$^̂  (($$^̂  ((66$$^̂  EE--$$  

uuffkkjjyybb  !!@@**  **  $$  2222222222  ))66))@@##**  ##66&&**%%  ##66&&**%%  ##66&&**%%  EE--##  

,,ffhhttkkbb  %%##&&^̂  !!^̂  !!^̂**  $$@@  2222222222  !!%%((  !!%%**((**&&  ))66!!%%((  

kkbbnnhhbb  ##$$  @@66!!!!  !!66))%%&&  ))66@@^̂$$  ))66))))^̂@@((  2222222222  !!))))))  ))66))))!!!!  

vvvv##  ))66))##$$  @@66!!!!  EE--##  !!66))^̂  EE--##  @@66^̂$$  EE--$$  ^̂66@@((  EE--^̂  ))66))))!!  2222222222  !!  EE--^̂  

vv##  ##$$))))))  @@!!!!))  !!))%%&&  @@^̂$$))  ^̂66@@((  !!))))))  !!  EE++^̂  2222222222  

  

  

yy ff dd ss jj ,, bb cc ff   ll ff   uu ff pp bb cc   vv jj ll tt yy ff   

  

~ufkjyb6 ,fhtkb6aeynb`  

  kk22ooss  uuffkk22ooss  aann##22ooss  ,,hhkk22ooss  aann##22ccss  ,,hhkk22llqq  vv##22ccss  vv##22llqq  

kk22ooss  2222222222  ))66@@^̂$$  ))66))##%%  ^̂66@@((  EE--##  @@66!!@@  ((66))%%&&  !!66&&  EE--%%  $$66**  EE--$$  

uuffkk22ooss  ##66&&**%%  2222222222  ))66!!##$$  ))66))@@$$  **66))@@  ##$$66@@((  ^̂66##  EE--%%  !!66%%  EE--##  

aann##22ooss  @@**66##@@  &&66$$**  2222222222  ))66!!&&**  ^̂))  @@%%^̂66%%  $$66&&  EE--$$  !!66!!##  EE--@@  

,,hhkk22ooss  !!%%((  $$@@  %%66^̂!!%%  2222222222  ####&&  !!$$$$))  @@66^̂%%  EE--##  ^̂66##^̂  EE--@@  

aann##22ccss  ))66$$&&@@  ))66!!@@%%  ))66))!!&&  @@((&&  EE--##  2222222222  $$66@@&&  **  EE--^̂  !!66((@@  EE--$$  

,,hhkk22llqq  ))66!!!!  ))66))##  ))66))))**((  ^̂66((  EE--$$  ))66@@##$$  2222222222  !!66!!  EE--$$  @@66^̂$$  EE--##  

vv##22ccss  ^̂))))))))  !!%%**66%%@@  ))66!!!!**  ##&&&&66$$  !!@@&&!!$$))  %%$$##@@))  2222222222  @@$$  

vv##22llqq  @@%%))))  ^̂66^̂))%%  ****66@@%%  !!%%66&&@@%%  %%@@((&&66%%  @@@@^̂$$@@66%%  ))66))$$@@  2222222222  
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ntvgthfnehf 

~_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  

ytbnhjybc 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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