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MeXAYHapOAHBINI Hay4yHO-TEXHHYECKHI, MH(POPMalluOHHO-aHAAUTHYECKu, pedepu—
pyeMsiit )KypHaA "HedTs u ra3 I'py3un" ocHOBaH HayyYHO—T€XHHUYECKHUM OOIeCTBOM Hed—
TH U ra3a ropHo—TreoAornyeckoro pakyarrera I'py3mHCKOro TeXHMYECKOro YHUBepCcurera

Hay‘-IHO-TeXHI/I‘-IeCKVIIZ coBeT

AbmmnaBa Anzop BanepuanoBuu - mpod., nexkan ropHo-reosormyeckoro ¢axynerera ['TY. bepasi T'moprui
OrapoBuy — HaYaIIbHUK MMPOU3BOJACTBEeHHO-TexHIYecKkoro Aemapramenta AO HHK "I'py3ned1s". T'oryaase
Npakanit KupuaroBumd — KasHA. (pu3. —Mar. Hayk, Ipod., akaAeMuK VH>KeHepHOU aKapeMuH, ITOYETHBIM 3aB.
Kadeapoii , Texuuku m TexHorormu OypeHus ckBaXUH' ['TY, MeKAYHapOAHBIM 3KCIEPT IO TeXHUKe U
TEXHOAOTHHN OypeHHs, OCHOBaTeAb U IA. peA. JKypHara "Hedts u ra3 ['pysum”. JleBagze I'mopruii I'ypamoBuu-
reHepanbHbIi aupexktop OO0 "Uopuc Benu" AO HHK "T'pysuedrs”. Topaeaanse Pesas Hukonaesuu - Hauais-
HUK TiaBHOro ympaieHus mapkeruHra AO HHK "I'pysHedTs".OanamBuiu Aasup KanutoHoBudy — 3am.
rA@Bbl IpeAcTaBuTenbcTBa "Hrepa”, ua.—kopp. ViHKeHepHoM akapemuu ['pysun. Bapmaaommuase
I'ypam XyceiiHOBHMY — AOKT. TeXH. HaAyK, Ipod., akapeMuK MH)KeHepHOU akapeMuu I'py3sun U YKpawHBI
3aB. Kadeapoil "TexHuKa u TexHoAorus OypeHus ckBakuH" I'TY. Bamakuase Hukonao3 AMupaHOBHY
— AOKT. TeXH. HayK, aKapeMHUK MH)KeHepHOU akapemud, npod. I'TY, mnpesmpeHT ['Py3uHCKOU MeXAYy —
HapoAHOM He(dTAHOM KoMHNaHMH. TomummBUAM MupmaH BAapMMHPOBHMY — AOKTOD TeOA.-MHH. HayK,
npod., yn. —kopp. AH I'pysun, aupexkrop Mucturyra reororuu AH I'pysunu. MHropokBa AaBua —Ipe —
3UAeHT MeXXAYHapOAHOU ra3doBoil Kopmnopauuu. AomuHap3e Tamasz ApUMAOBHUY — AOKT. T€OA. —MUH.
HayK, Ipod., 3aB. KadeApor oOlllel TeOAOTHH U TAaA€OHTOAOTUU ['PYy3MHCKOro TEXHUYECKOIO YHHBEPCHUTETA.

Jlomunanze Upakamii - accoruupoBanHblil pod. kadenpsl "['Maporeosornu u MHKEHEPHOI reonoruu”, KaHma. Tex.
HayK., 4JeH.-Kopp. AKaJeMuHu 3Koyormdeckux Hayk ['pysun. Mamcypapsze I'yaumko IIlaaBoBHaA — cekpeTapb
Hay4yHO —TexHUYecKOro oOmiecTBa HeM®TAHOM U Ta30BOU IIPOMBINIA€HHOCTH ['py3um, HOpeaceraTeArb
npodcoro3a aKLHMOHEPHOro oOIlecTBa HallMOHAABHOM HedTaHOM KommaHuu "['py3HedTs". UnumHaase
Anekcanap - resepanbHblii gupexkrop OO0 "[xopmxkuan Kanapro". Mreaaap3ze 3ypa® BukropoBu4 — AOKT.
reon—MuH. Hayk, npod. I'TY. Mupuxyaasa ITorHe EBrenbeBmuy— akapemuk AH I'pysun, aupekrop
HMHcTUTyTa BOAHOIO XO34MCTBA U WH’KEHEPHOU dkorormu ['pysun. OKpyamBuan AeHop MBaHoBUY —
KaHA. TeOA. —MHH. HayK, accouuupoBanublii mpod. I'TY. Koumasa I'mru Tama3zoBuu — ['eHepasbHbIH JUPEKTOP
"Kazaxtpancrasza". T'yaymaypun Coco BaapAuMHPOBHY — KaHA. T€OA.-MHUH. HayK, HadalbHUK HAy4YHOTO U
texonorndeckoro aemapramenta AO HHK "T'pysnedts”. Kunmaam I'eaa OrapoBmu — A. T. H., nOpod.,
HayarbHUK OHUP T'TY. Ileperean Tamaz AaBpeHTheBHY — [eH. AUDEKTOP KOMIIAHUU He(TEenpoBOAA
I'pysun. Xypoase Pamas ApoabdoBud — A. T. H, 1pod., pekrop I'TY. XyHaaa3e Hana IlloraesHa —
KaHA. TeOA—MUH. HaykK, Ipod., 3aB. KadeApon ,Pa3zBeaka M 3KCIAyaTallud MeCTOPOXKACHUN HedTH U
raza" I'TY. Yennaze UBep PaxxaenoBuy - HayanbHuk enapramenra nepcnekrisHoro passuris AO HHK "I'py3nedts"”

OcHoBaTeAb M IAaBHBIM PEeAAKTOP XypHaAaa, nmpog. U. K. T'oryaase

PeAaKuI/IOHHaﬂ KOAAET A

CEKIUAA DKOHOMUKHN W MEHEJ)KMEHTA

P. Abecange - ['py3us, TOwmcu

P. T'opaenan3e - ['py3us, TOwmicu

P. Capunmenna - I'py3us, Towmmcn

. Homaxuase - ['py3us, TOwmcu

I'. TabaTanze— ['py3us, TOwIHCH (3aM. TIIABHOTO PEJAKTOPA)

CEKLUSA I'EOJIOTUU
3.B. Mreaanze — ['py3ust, Tonnmmcu
M. TomuumBuiau — ['py3ust, TOwmcu
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B. Epmoaxun- Poccus, Mocksa

N. I'ynueB —Azepbaiimkan, baky

C. Uepuanze — ['py3us, Toumcu
HN. Karpamanos — ['py3us, TOwmcu

CEKIIUS TEO®U3AKHA

P. Fam6ammaze— I'pysust, TOwtrcH (3aM. TIIABHOTO pelaKTopa)
I'. K. Cananze — ['py3us, TOmmmcu

K. Kepumos - Azepoaiimkan, baky

H.I. Xynpanze — ['pysust, Toumucu

B.K. I'montn — I'py3us, Toumucu

O. B. JlypemanamBuiau — ['pysus, Toumiucu

CEKIMSA PABPABOTKHU U DKCIUTYATALIUU

P.I'acymos - Poccus1, Mocksa

Y. XadynamBwuianm — ['py3ust, Tounmcu
I'. Jyprammsuiam — [py3us, Towmcn
A. DaunamBuau — ['py3us, TOumucu

B. OBBan — ['py3us, TOumcu

CEKIUA TEXHUKHA U TEXHOJIOTUA BYPEHUSA, CHCTEM ABTOMATHYECKOI'O YITPABJIEHUS

I'. Bepaua — I'py3us, TOunucu

N. K. T'oryagze — I'py3us, Toummcu

I'. X. Bapmaaomua3e - ['py3us, TOunmucu

Y. Maypep - CIIIA, XbtocToH, Texac

H. A. MauaBapuanu - ['py3us, TOmwmcu (3aM. TIIaBHOTO peJaKkTopa)
T. C. CynxannmBuim — I'py3us, Toummcn

B.3. Xurapumsuiau — I'py3us, Toumicu

CEKIOUA MOATOTOBKH, TPAHCIIOPTHPOBKH, NEPEPABOTKYA HE®TH 1 TA3A 1 HEG TEXUMUUN
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Light-Weight Gas-Cylinders for
Compressed Gas (methane)

Light-weight all-metal gas cylinders of new
technology are designed for storing and
transportation of compressed natural gas.
Seamless high-strength gas cylinders are
produced using special technology
comprising of bottom and neck seaming on
previously heated ends.

Technical Parameters:

Working pressure, ( kg/ cm?) - 19,6 (200)

Outer diameter, mm - 219
Specifc gravity, kg/l -0,95-1,07
Margin of safety - not less than 2,6

Under valve threaded opening

1L3IGOBO3SGOYS:
Specifcations:
bytos dorgermds, bogédy, 3d Febs, 33 | &ozoemds KIT, 3® 933035960,
Series Volume, | Length, mm |Weight.kg Capacity 13 Equivalent, |
300 | 20 PaOY
pertol | Va0
diesel fuel
C 20 20,0 750 26 5,2 5.6 5,1
C 25 24,5 880 28 6,4 6,9 6,2
C 26 26,0 920 30 6,7 7.3 6,6
C 27 26,5 940 31 6,9 7,5 6,7
C31 31,0 1080 34 8,0 8,7 7,8
C 37 37,0 1260 40 9,6 10,4 9,3
C50 50,0 1650 53 12,9 14,1 12,6

3aemebols asbLs 3moégdmmo dsbsbosmgdegdo

- mboo dlmdado

- Bmdgdol gedmm bmgegdo

- ©sdsgmo motgdmgds

- 399996980l glsgz@mbmgds

- b b39mymngl LGGsg asdsdmgsls (sd)gbzsl)
dsgmbo 10%-0m 9560  dbndgdo s 15%-0m
560 IBzoage ol Labmagsdastrgogm  sbsgnm-
390086 Jgstrgdoo.

Cylinder features:

-light weight

-wide range of sizes

-low cost

-safe in utilization

-guarantees fast refueling

Gas cylinders are 10% lighter and 15 %
stranger than their foreign counterparts.
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Advantages of gas-cylinder
equipment:

-increases mileage

-improves car's technical parameters
-reduces fuel consumption

-increases car useful load

-curtails operation and service costs
Regardless whether you have an
autopark or just a single car - natural gas
is a real way to save funds. Gas-cylinder
equipment's payback period under the
terms of current prices, does not exceed
12 months provided that average annual
car mileage is 20 thousand kilometers.

How many kilometers can your car cover
for $ 10 USD ?

I
800 7348
600 -
4338
st 3603560 228 "
200 propane 6b%bobo
2 petrol
936mdos Economy

3mbgd®030  93md3nmo  gobol  @otgdy-
988 3330mmadom Esdsrns, 3oy BMsEo30mmo
Lobol Lofgegals. 37698603 a0bbg BEObLImGE 0L
350393565 doggegs0n  gyemao Labbemgdol 3603-

36900336 93mbm30sdg.
Loaneols  gedmygbgdalsl  sds@gdom

Loggmstro  asbsdstrono

302007"
mmdo gmmspo Lsbldgdol 93mbmdnsl, Gmdmols
Ol asdmcobygmoas  s@slsbs0mgomgmo Lefgse-
30L 30dmggbgds.
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The cost for a compressed gas is
considerably lower than the cost of
general types of fuel. Changeover to
natural gas will seriously save your funds.
Using of your own garage fll -ing station
will give a possibility to save money and
time and will exclude a probability of
unauthorized fuel selection.
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demmaoﬂﬁ) 6médsls  "Euro -2" © "Euro -

Ecology

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

3" standards "Euro -2" and "Euro -3" with
minimal costs.
LYY 3S30 J030IH0 BMAHIIDRY MI6SBISHLMdS C/H
fuel Chemical formula Ratio C/H
830)060
methane CH, 4.0
36('7306—6"3(?)050 ) )
propane-butane Calls - CaHuo 2,7-25
396%0bo CH. 20
petrol
QO%{]QO’L‘ BOVSOBO C H 1 8
diesel fuel men ’
MbsggBmbemgds Safety

dbgddogo gobo, dgmsbo sG0b  lsg-
Gobm 1sdsbJsbe  Lagsgo. 3sbbbgsggdom  3em-
336-8Bebolisash &mbgdtogo asbo qxem dbg-
d9dos, 306y dsgMo ©s Bgmdgdeebsedod bstg-
30L Go6dmJdbol LsBodrmgds doemby sdsmas.
6'353256030 6‘5%0 oB@maoGdoBaHO al} ols aé%oo,
Godgelsg Labem@o oggbgdm. &mbgddog0 asbols
353mgabgdols  qlsg@obmgdsty  IgByzgmadl ol
tBad@)oG, 6d Aaaﬁmdoh 'Ba{]ﬁ)ma&a@ 'BC’)&@U&'BO
338356 Jsbgd0 assgzsboemos dubgdtong gsbby.

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

21



LNIH0SINHOUE LIIIGEIHM-GIFE03TAHD LIEBOEINGN TIHEN0 IO NBIML 63300Md0 KLY 3dBO-
SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS" A9, 2006
MEXOYHAPOAHbIA HAYYHO-TEXHUYECKUIN, UHOOPMALIMOHHBLIN XYPHAN , HE®Tb U MA3 MPY3UU"

063MARBY

d0Gmgds

3033606093 dqbgddog  asbl  geboo
s3Bmasbodstmo  bapgndgdo @gdnmemdgb  3ma-
3060690 mmo  376gdc0g0 gsbol Lsbom, dsgo-
bdsmado gobloegbols s dogmbsegbols d93-
39mdoo.

Accessibility

Compressed natural gas is produced at
the car gas -filing stations by means of gas
compression flowing from main gas
pipelines and offtakes.
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OO01mecTBO OrpaHM4YeHHOM OTBETCTBEHHO-
CTH ,,/IMarHocTHKAa KOHCTPYKUHUI CBETO-

BOJAMHU ' mpeajiaraer HoBbie pa3padoTKu

JIx. baxtanze, M. CamanamBuinu, 3. Kpucrecnamsuin

YCTPOMCTBO JJIsI MOHUTOPUHT A CTPYKTYPHOM IIEJIOCTHOCTH
MAI'NCTPAJIBHOI'O TPYBOIIPOBOJIA

[Ipeyiaraemoe u300peTeHHE OTHOCUTCS K
ONTUYECKUM METO/IaM OOHapyKeHus Ne(peKToB U
MOXET OBbITh MPUMEHEHO B HE(QTIHOW U Tra3oBOU
IPOMBIIIIEHHOCTH, MAIlIMHOCTPOEHUH, aBUaKOCMHU-
YECKOW TEXHMKE U T.1.

YCeTpoUCTBO 11 MOHHUTOPHHIA CTPYKTYp-
HOW 1LIEJIOCTHOCTH MarucTpajlbHOro TPyOOIpoBoJa
OTJIMYAETCs TeM, YTO MO BCEH JJIMHE Marucrpaib-

Mepad CamagamBuiu,

Apxeman Baxranse, HOTO TpYOOIpOBO/A, /Ui OAHOBPEMEHHOTO HETpe- comcKatenb Kadeapel
NI.T.H., akaj. HxeHnepHoi Nel22

axaziemn, 3a8. kapenpoii  PPIBHOTO KOHTPOJISL HACTEHHBIX TPEIIUH [0JTOCTHO-
TEXHHIECKOH IMATHOCTHKH 10 W PaJUaJIbHOTO HANpaBICHUN U KOPPO3HMOHHBIX

koHcTpykiuit I'TY o o o
MOBPEXACHUN Ha BHYTPEHHEW M HapyKHOM MOBEPXHOCTAX TPyOONpoBOJa,

YKPCIUIAKOT MOHOCBETOBOBI B BUJIC Ha6HpHHTCKOﬁ CETHU CHHp&J’IBHOﬁ TPCAKTOPUHU C MAJIBIM IIIArom,

BXOJHBIE U BBIXOAHBIE KOJIOHHBI KOTOPBIX CBSA3BIBAIOT C BOJIOKOHHO-
j& ONTUYECKUM KabesieM, 3aKperui€éHHBIM 10 JJIHHE TpyOOnpoBoja, ¢ UCTOY-

(‘ = \ HUKOM CBE€Ta, MPEMHBIM JI€TEKTOPOM, TJIaBHBIM MepekioyaTeneM, ¢ 010-

¢ < & \ KaMd M MOHHMTOpaMHU YHOpaBJICHHUSA IIPOLIECCOM M TEPMHUHAJIIBHOI'O KOHT-
- pos.

“ [Ipennaraemoe wm300peTeHUE MAET BO3MOXKHOCTH HEMPEPHIBHO U
TOYHO KOHTPOJUPOBATh B MAruCTPaJIbHBIX TPYOONPOBOJAX CTPYKTYPHYIO
Jmuna Kpucrecnampuan,  UEITOCTHOCTh, IPH OOHapYKEHHH MOBPEXKICHUS IPHHATH BOBPEMS COOT-

KE)H aCCOng()BaH;Hlﬁzz BETCTBYIOIINE MEPHI AJI YCTpaHEeHUs 1e(heKTOB U 3TUM CIOCOOOM HCKITIO-
npogeccop kapenps Ne
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Key words: main pipeline, structural wholeness, monitoring, optic fibre-transmitter.
Abstract: Pipeline structural wholeness monitoring by means of fibre-optic transmitters.
The article deals with the problem of applying the fibre-optic transmitters, their up-to-date state and tendency
of development for monitoring the main pipeline structural wholeness.
The fibre-optic transmitter classification, the history of creation, methods of building and principle
schemes, the sphere of its application in indrustry are given.
The particular attention is given to the methods and schemes created for the pipeline structural
wholeness monitoring. The perspectives to use such systems are illustrated
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Key words: sodium amphibole, paragonite, garnet, glaucophane, x-ray spectral, heterogenous chemical composition.
Abstract: Glaucophane Rocks of the Bechasin Complex.
On the basis of long-term mineralogical-petrological investigations of metamorphites of the Khasaut and

Chegem Series of the Bechasyn complex has been established, that metamorphites of the complex were
metamorphosed in higher pressure conditions of green schist facies. Zonality of marking minerals of the
subfacies points to prograde character of metamorphism. The Bechasyn complex amphiboles are characterized
by high content of Na2O which is conditioned by temperature increase when regional metamorphism
occurs.Attendance of phengite, paragonite, albite, chlorite, epidote, garnet in Na amphibole parageneses
testifies to regional metamorphose of high baric type. It is determoned that moneral formation takes place both
by reactional substitution and steadyphase transformation when regional metamorphism occurs. Minerals of
glaucophane group are developed in the suits of Khasaut and Chegem series in the basin of the Kuban river
and its tributaries as well as in the basin of the Baksan river and its tributaries.
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gboomo 1
3gBsbiobol dg@sBmerggmo dmﬁSg:»adhnls 30536).5;33&)1) Jodogo 'Bagaaﬁog:)mbo

| e 366 | gio | TiO, | ALO, | Fe,0, | MnO | MgO | Ca0 | Na,0 | K,0| xs

Ne O30 A — 2 2 2Y; 23 g a 2 2 Xsdo
+FeO

1 2 3 4 5 6 7 3 9 10 11 2 3
333080100 27 4802 | 018 | 1055 | 1622 | 029 | 1014 | 507 | 9.07 - | 9964
530308020 28 4846 | 017 | 1050 | 1630 | 020 | 1043 | 509 | 7.04 | 029 | 98.48
5330800 29 4807 | 019 | 1007 | 1708 | 024 | 1014 | 508 | 7.08 | 025 | 982
3strsgeborho 34 5027 | 016 | 2809 | 4.50 - 264 | 001 | 709 | 021 | 9297
- a6s6sgo 35 38.09 0.05 20.06 25.01 8.54 1.20 7.01 - - 99.96
aGsBsg0 36 3550 | 005 | 2022 | 2647 | 6.06 | 135 7.18 . - | 99.83
1783 | aésbago 37 3809 | 003 | 1977 | 2879 | 333 150 | 820 - - 9971
aGuboho 38 3811 | 0.03 | 1884 | 30.03 | 320 | 119 8.18 - - | 99.58
Jmodopo 39 2624 | 602 | 1988 | 2447 | 032 | 1800 | 0.5 - 0.01 | 8898
583030 40 5455 | 002 | 809 | 1624 | 015 | 943 | 106 | 1022 | 0.09 | 99.85

b gozo80 41 5109 | 019 | 2702 | 461 - 280 | 001 | 066 | 982 | 962
533080 42 5549 | 002 | 9.09 | 1441 | 007 | 1009 | 041 | 9.06 | 0.02 | 98.66
5803030 43 5505 | 003 | 557 | 1603 | 012 | 9.40 | 154 | 847 | 004 | 99.25
sgodogo 23 68.91 - 19.87 0.10 - 0.01 0.09 10.64 | 0.03 | 99.65
b gr3080 24 4867 | 014 | 2433 | 4380 . 2.37 - 031 | 730 | 8792
Bl gog080 25 4926 | 013 | 2493 | 479 | 004 | 219 . 036 | 727 | 8897
Jromogo 26 25.19 - 1772 | 2385 | 042 | 1570 | 0.04 | 002 | 001 | 8295
sembogho 27 67.92 - 1863 | 0.05 - 005 | 017 | 1031 | 001 | 9714
JmerGopo 28 2619 | 004 | 1827 | 2482 | 038 | 1511 | 0.5 . = 84.86
1800 | deotago 29 2726 | 03 1885 | 2553 | 023 | 1578 . 0.02 = 86.70
s3g30dcrgm0 30 4941 | 010 | 1079 | 1780 | 016 | 947 | 615 | 446 | 017 | 9851
58030800 31 4827 | 012 | 1026 | 1808 | 019 843 | 557 | 428 | 023 | 9543
583030 32 4804 | 01l | 1075 | 17.96 | 034 | 879 | 589 | 444 | 018 | 96.50
g30@mB0 33 38.59 - 21.28 12.98 0.40 - 2292 0.07 0.01 96.25
Jmmbogo 37 2714 | 003 | 1874 | 2418 | 032 | 1672 | 0.02 - 0.03 | 8718
Poeodo 38 36.09 | 0.04 | 2039 | 1301 | 058 - 2337 | 0.05 | 001 | 93.54
JroeGopo 19 2874 | 004 | 2066 | 26.09 | 044 | 1810 = » 0.09 | 9410
sgmdoho 20 70.02 - 1910 | 010 | 0.04 2 01 | 1031 - | 99.68
33030800 21 4640 | 013 | 887 | 1853 | 042 | 953 | 614 | 443 | 021 | 9466
semdogho 22 6885 | 00l | 1876 | 019 | 002 | 009 | 006 | 1024 | 020 | 98.42
Jmortogo 23 3037 | 001 | 1767 | 2453 | 065 | 19.23 | 0.08 . - | 92.00
53308020 24 5580 | 004 | 873 | 1704 | 026 | 966 | 203 | 600 | 032 | 99.88
sdegodergmo 25 4605 | 018 | 1107 | 2106 | 040 | 1036 | 462 | 420 | 013 | 9807
Jrombogo 27 2837 | 001 | 2010 | 2594 | 037 | 1742 | ou | 420 - | 9652
ogendo 28 3846 | 0.01 | 2278 | 1313 | 0.40 = 2435 = 0.04 | 9917
1803 | semdogyo 31 70.86 - 1864 | 051 | 0.10 - 009 | 927 | 034 | 99.84
semdoho 32 70.39 . 1838 | 017 . - 017 | 9.68 7 | 9883
s3eg0deagm0 34 4841 | 017 | 10401 | 19.06 | 024 | 975 | 592 | 548 | 0.04 | 99.77
sgmdoho 35 71.02 - 892 | 0.04 - 002 | 003 | 964 | 034 | 99.74
semdoo 36 70.47 . 1884 | 0.01 - 003 | 009 | 893 | 007 | 9845
Jrmodogo 37 2839 | 0.03 | 2074 | 2659 | 049 | 1828 . 0.07 | 0.08 | 94.59
33303ema 40 4743 0.12 9.87 19.18 0.38 9.48 6.68 4.67 - 98.09
5830820 41 49.02 | 012 | 1074 | 1877 | 033 | 1006 | 551 | 465 | 024 | 99.40

0.20

afsbodo 1 3834 | 010 | 20.02 | 2425 | 807 | 025 | 859 . - 9962
afsboo 2 3822 | 008 | 2082 | 2442 | 756 | 025 | 829 | 020 - | 99.84
366580 3 3859 | 0.08 | 2009 | 2461 | 805 | 014 | 823 | 010 - | 99.89
atsboo 4 3556 | 008 | 2053 | 2563 | 712 | 029 818 | 020 - | 9759
a6sbaBo 5 37.04 0.06 20.08 | 27.00 6.80 0.28 8.15 - - 99 .41
2663 | Gsbogo 6 3863 | 009 | 2003 | 2742 | 605 | 016 | 812 - - | 9950
aGsbao 7 3839 | 010 | 2008 | 29.06 | 421 | 049 | 757 « - | 9990
semdogo 8 66.73 3 1854 | 0.48 . 003 | 009 | 1216 | 0.04 | 98.07
533080 9 4315 | 026 | 1405 | 2571 | 005 | 518 | 759 | 253 | 089 | 99.41
5330800 10 4506 | 018 | 1202 | 2556 | 010 | 558 | 680 | 334 | 057 | 99.21
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600. 3 396%L. Si TiO MeO 0
No 06gseo < IO2 10, A1203 Fe,0, | MnO g CaO Na2 K20 %530
N Fatboszo
+FeO
1 2 3 4 5 6 d 8 9 10 11 12 13
Soorgodo 11 37.06 0.78 15.64 29.41 0.12 7.07 0.04 0.39 843 | 9894
b goz0B0 12 49388 | 024 | 2676 | 690 | 004 | 032 | 001 | 014 | 9.07 | 9476
33g308mma 13 45.05 0.16 12.56 25.77 0.11 5.76 6.66 3.21 0.55 99.83
266-3 33g0demo 14 43.22 0.17 13.13 24.63 0.10 5.38 7.07 344 0.64 97.78
33030 15 44.09 0.20 13.00 25.53 0.02 5.82 6.59 4.82 0.56 100.7
JrmmGogo 17 25.07 0.04 18.66 39.33 0.19 9.75 0.02 - - 93.06
doeryoBo 18 36.22 1.24 15.22 29.42 0.14 714 - - 10.62 -
g30Reg0 1 39.27 0.07 25.41 9.53 0.02 - 25.14 0.16 0.04 | 99.64
33z0dm0 13 54.15 0.06 2.33 12.94 0.35 16.85 10.87 0.32 - 99.87
s3g0dema 15 53.07 0.11 6.07 18.04 0.30 1093 5.63 4.58 0.04 | 98.77
s3g0demma 16 49.09 - 10.20 16.32 0.30 10.57 7.87 411 0.27 98.73
3330800 17 49.37 - 9.46 17.38 0.24 10.05 8.25 4.08 0.11 99.18
92-3 sedoo 18 69.19 - 18.21 0.04 0.01 0.04 0.20 10.69 0.26 | 98.64
333080 40 51.62 0.07 T2l 16.83 0.34 10.22 6.65 397 0.11 97.08
JmmGogo 41 27.78 - 18.68 21.05 0.27 19.17 - 0.05 - 87.00
3350300 42 51.51 0.04 8.09 16.05 0.20 10.99 7.02 324 0.06 972
333080 43 52.59 0.08 8.27 16.91 0.30 10.55 6.78 3.79 0.12 99.4
sdoo 45 69.08 - 18.46 0.14 - - 0.16 10.33 0.03 98.2
335308mma 3 49.02 0.11 10.21 16.25 0.20 9.01 6.21 8.25 0.21 99.47
3s6r53mbogo 4 50.01 0.09 27.08 4.55 - 271 0.01 7.35 0.15 9195
B smg080 7 5091 | 011 | 2701 | 467 - 288 | 001 | 066 | 977 | 96.02
5623 semdao 8 68.21 - 19.85 - - - 0.10 10.71 0.03 | 9890
Jootogo 9 26.01 0.02 19.80 24.40 0.32 18.01 0.05 - - 88.61
930@mB0 10 38.50 - 21.20 12.78 0.40 - 22.88 0.06 0.01 95.83
33g03mma 11 49.50 0.12 10.31 1599 0.20 8.98 6.31 8.01 0.11 99.53
38g0dcmg0 12 49.70 0.10 9.99 15.71 0.15 9.15 799 4.51 - 97.30
JmmGogo 16 26.25 0.03 18.41 25.41 0.22 15.71 0.02 - - 86.05
31 goz00 17 4881 | 011 | 2441 | 481 s 270 g 080 | 767 | 8931
s3g0dermo 18 48.25 0.11 10.50 17.99 0.17 891 5.89 437 0.25 | 96.44
semdoo 19 69.71 3 18.81 - « - 005 | 1025 | 011 | 9893
590 | glogeso 20 3857 | 001 | 2215 | 1299 | 035 - | 2395 | - 0.04 | 98.06
acsbaBo 23 35.81 - 16.78 23.11 9.81 0.71 12.91 - - 99.13
aGsbsgo 24 37.16 0.05 18.10 27.70 3.01 115 12.68 - - 99.85
JmmGogo 27 28.01 0.05 17.61 26.79 0.38 16.31 0.50 - - 89.65
3s6sambao 28 46.78 0.08 29.71 0.18 - - - 6.35 0.50 83.60
33g0demge0 17 50.19 0.09 10.07 14.20 0.05 10.70 8.91 441 0.12 98.74
Jo6bo 18 49.20 0.12 24.37 4.69 - 2.50 - 0.80 7:37 89.05
693 335308mo 20 49.72 0.08 9.28 14.62 0.07 11.23 9.93 398 0.1 | 99.02
335308mgmo 21 49.68 - 9.37 15.01 0.01 11.01 10.03 3.87 0.10 | 99.08
Jeoméogo 23 27.25 - 18.51 25.21 0.20 15.30 - - - 86.47
930od0 24 3591 0.04 20.21 12.79 0.40 - 2293 0.06 - 92.34
335308mmo 1 48.50 0.11 6.70 15.70 0.11 11.67 9.30 2.97 0.17 94.83
33030 2 47.21 0.12 9.97 19.10 0.39 9.41 6.60 497 0.27 | 98.04
aGsbsho 5 36.60 0.02 16.62 23.31 527 1.01 13.19 0.11 0.01 96.14
aGebso 6 38.24 0.04 18.01 25.73 3.05 1.18 13.57 0.08 - 99.90
179-3 | 3stsgmboo 7 46.70 0.02 31.63 0.20 - 0.15 0.14 4.60 1.01 84.45
b gmg080 9 4700 | 007 | 3061 | 220 : 197 | 0.05 - | 1037 | 9227
oo 12 69.40 - 19.01 0.20 - - 0.20 9.85 - 98.66
Poeerdo 15 38.40 s 1935 | 801 - - | 2497 | - - | 9073
Jrootodo 17 2735 | - | 1757 | 2657 | 037 | 1801 - 007 | - |8994
335030 25 43.07 0.09 12.78 23.60 0.10 5.57 6.27 8.20 99.68
sdgodeamo 26 39.15 0.08 16.97 24.70 0.09 351 6.07 891 99.48
262-3 JmmGogo 27 28.21 - 19.51 26.30 0.35 17.51 - - - 91.88
930pmd0 29 38.05 - 20.77 13.57 - - 24.87 0.17 - 97.43
33g0dmemo 31 46.07 0.15 10.27 19.51 0.20 9.47 8.34 399 0.31 98.31
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Key words: Sarmatian, Micropaleontology, Foraminifera, Eastern Georgia, Biostratigraphy.

Abstract: NEW DATA ON DISTRIBUTION OF SARMATIAN FORAMINIFERA IN THE SEDIMENTS OF KAKHETI
Sarmatian sediments on the territory of Kakheti are oil-bearing. In recent years, for the purpose of prospecting

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

alternation in the sediments revealed by the wells.

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

So middle and lower Sarmatian and Konkian are determined according to foraminifera complexes in oil wells.
Middle Sarmatian sediments are divided into three parts, and lower Sarmatian — into two. The lower part of lower
Sarmatian is transitional, and its fauna complex proves successive connection between Konkian and Sarmatian faunas.
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3966 dsbsgmols do3Mm3smgmbdmmmaon®o 33mgaol dgogagol.

Bo603s6s, Ne39  Fsdnémogo

I.  J3085d3980L @5 00bgdols dmEroggmds. sl gozesl: Characea, Cyprideis littoralis
(Brady), C. punctillata (Brady), C. torosa Jones, Cyprideis sp., Hemicytheria sp., Candona
aff. longa Volosh., Candona sp., Ammonia beccarii (Linne), Porosononion hyalinus (Bogd.)
-- -- mmmemmmeoeees e 4303 (2620-30509)

2. bs6r39bo —mmmmmmmmmmmm e --- -- --- 123 (3050-30629)
3. oobgdo --mmmmmmmmmmmees e 200 (3062-30829)
4. bodrggbo ---m-mm-mmmmmemeemee- --- - --- 108 (3082-30923)
5. 4308543980 srg3timmoggdol Bmed®ggdom. ga3bgeqds - Cyprideis littoralis (Brady)
5880180 === e 3508 (3092-34423)
6. smg3tmmo@gdols, J308sd3gdol s mobgdols dmGoggmds -------- 2583 (3442- 37000)
7. oobgdo semgzdmemodgdols dnsdmggd0m -—- 2503 (3700-395009)
8. bsdzgbo -- R e -- 353 (3950-39859)
9. o0obgdo -m-m-mmmmmmemm - --- e 600 (3985-40459)
10.  J303sg3g%0 - - e 2538 (4045-40703)
I1.  mobgdo, sbigol bgos bsformBo asdmgmgzs semgzdemmodgdols 3s8Gggdo. o 393639~
mgdgmo  dogdmgenbol  3md3egdlo  Fatdmmagboros:  gesdobogg@gde - Nonion

bogdanowiczi VVolosh., Porosononion subgranosus umboelata (Bogd.), P. hyalinus (Bogd.),
Elphidium macellum (F. et M.), E. flexuosum d’Orb., E. rugosum (d’Orb.), E. crispum
(Linne), olLgésgmmgdo - Xestoleberis elongata Schn., Leptocythere aff. mironovii Schn.,
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Hemicytheria kolesnikovii Schn., \gs@mmongso - Sarmysis sarmaticus (Khal.) --------------
-- -- -- 1353 (4070-420593)
12, jo6dagdols ©s mabgdols dmcioggmds. ©sbgs Bgoieglb: Nonion bogdanowiczi Volosh.,
Porosononion subgranosus subgranosus (Egger), Affinetrina voloshinovae (Bogd.),
Sinuloculina nitens Reuss, S. angustioris (Bogd.), S. consobrina sarmatica (Gerke),
Articulina sp., Sarmysis sarmaticus (Khal.) ----------=-==-cmmmmmcemeeeo 1058 (4205-43109)
13. J308sg39%0. sliBsdo 23630908 BmA3d0bogg@gdols 3990930 30339 dbo:
Porosononion subgranosus subgranosus (Egger), P. subgranosus umboelata (Bogd.),
Elphidium macellum (F. et M.), Nonion bogdanowiczi Volosh., N. artifex Serova, N.
miocenicus Pobed. et Volosh., N. vulgaris Pobed., Sarmysis sarmaticus (Khal.) --------------
—————— -- - -- 33038 (4310-46409)
14, 00980 —mmmmmmmmm ---- 1153 (4640-47553)
15.  J308sd39%0. Bgozegl Varidentella reussi (Bogd.), V. sartaganica (Krasch.), Affinetrina
guriana (O. Djan.), A. sp., Cycloforina complanata (Gerke et Iss.), Articulina sp. ------------
-- - e 2003 (4755-49559)

2709-28813 ob@gezsemo  moomemgon®se 30853980 s mobgdol dmGoggmdon 360l
FoMdmpagbomo s doMomsese sbslosmgdgmos olig)®smegdon: Cyprideis littoralis (Brady), C.
punctillata (Brady), C. torosa Jones, Cyprideis sp., Hemicytheria sp., Candona aff. longa Volosh.,
Candona sp. O bOs3mEg00mb6 ghmse 33bgrgds §ysmd39bsty Characea-U 206530mb0@# 900 ©5 gm-
ésdoboggégdols Porosononion hyalinus (Bogd.), Ammonia beccarii (Linng)-t 6s8mgdo. gm6sdo-
60396930 Lodz060l gedem dbgmos 33 bsggdgdols Byl sbsgol asblsbwg@ms. sdoBmd 399Gwbm-
300 s 3mEgdols dmbs(393gdLs. Characea s obgesgmegdo 399(339em bamgdgdl g3056L56ds8y -
3© S5O0 gd9b.

3309-34383 ab@g®gemBo sdmmgdne 39669890 azbzegds Mlg®simegdol gHmo Labgmds
Cyprideis littoralis (Brady) s mObsgonmosbols Mactra sp. bs@gbgdo, Gmdgmos  bsggndsgem by
boge@rsmome 953390 bagmgdgdoz 33090LsMdsBmemo sbsgol 9bos agml.

4105-41103 0b@)g63s8em 8o s@admem 603780 asblsbmaermmos gmesdobogg@gdo: Elphidium
macellum (F. et M.), E. flexuosum (d’Orb.), E. rugosum (d’Orb.), E. crispum (Linne), Porosononion
subgranosus umboelata (Bogd.), P. hyalinus (Bogd.), Nonion bogdanowiczi Volosh., olgsewg-
do: Xestoleberis elongata Schn., Leptocythere aff. mironovii Schn., Hemicytheria kolesnikovii
Schn., «dsoegl 03 lbsodoms LB mmongdo Sarmysis sarmaticus (Khal.) ge®sdoboggmgdo s
ol Msgmegdo oo bmdols, bdgemboge®osbos. ©mdabocgdgb b 3mm3docgdnemo POI’OSOHOHiOﬂ-U&o.
Ol Os3mEgbols ©s BmEASdobogg@gdols dgeagbommmds, dsmo bogs®gdol dmGgmeamaos bawgdgdols
Bbsddsgymen sbogby dommomgdl. dbgsglo 3md3mgdlagdo (36magmas sBg@Mbdsaysbols, dmenEszgmols
©s 736060l (Mancypanse, 1980) Bsladdsgyge bsgmgdgddo.

4206-42118  obBgezgsemols  3g@bo  sbsbosmgdmmos  gm@sdoboggmgdals  3m33emgdloo:
Sinuloculina nitens Reuss, S. angustioris (Bogd.), S. consobrina sarmatica (Gerke), Affinetrina
voloshinovae (Bogd.), Porosononion subgranosus subgranosus (Egger), Nonion bogdanowiczi
Volosh., Articulina sp. ©s U@sgmmongdoon Sarmysis sarmaticus (Khal.) 8036mqgsmbs 33069
Bedolss, bogetgdo asdggzodgemgs. 3sdoBnboo ©s Lebgmdgdols Jgdsgqgbemmdom dsgmash 333l Bg-
39800 ©@ds brzol Lobgmdgdl. 30m33mgdldo Affinetrina voloshinovae-t s6lgdmds 893339
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bsemg 9ol Fyelemdsmmse  smst0gdl. momddol sbsgrmaon®o  3md3mgdlo sbsgmgn Lsdsdmgg-
ol Fnele@dsgymemBos asdmgmagommo (Mancypanze, 1971), boee s. dmgwsbmgobo (bornanosuy,
1965) 3lgsgl 3md3emgdb  asdmygmagls @sbsgmgo  0dog®ze33sbool  Bnsle®dsme  bagmgdgddo 9.
3603835 38)M95056” 990 To0.

4319-43243  ob@g®zemols 39060  gmEsdnbogg®gdol  ms®0d  sbmgosgosl  goczegl
Porosononion subgranosus subgranosus (Egger), Elphidium macellum (F. et M.), Nonion
bogdanowiczi Volosh., N. artifex Serova, Gmdgmoms bogetigdo dmegmmmgon@se fobs 60dxdol
Abgoglos. 3oz 8936005 LB mmomgdo Sarmysis sarmaticus.

4461-44663 obggH35:mBo smgdme 396680 s@dmBbos: Nonion bogdanowiczi Volosh., N.
miocenicus Pobed. et Volosh, N. vulgaris Pobed., N. artifex Serova, Porosononion subgranosus
subgranosus (Egger), P. subgranosus umboelata (Bogd.), Elphidium macellum (F. et M.) @s> ©owo
GomEgbmdoon  bsgmmongdo  Sarmysis sarmaticus (Khal.) ©sbséhgb Lsbgmdgdmsb dgestigdom
Nonion bogdanowiczi oo bm3oo gsdmochggs. bmbomboegdoon @sbsbosmgdamo dbgogbo  3ma-
3emgdlo bdoMse agbgegds sbBgMmdsoxsbols ©s bsgsermggmeml Bmsle@dsgynem mobosh gs30gldo.

b edmmongdols oo Gsmegbmds, SinU|OCU|ina—360ho s Nonion—aboh (335 gds0mds, do-
mommoEgdol  bogsdgdol dz06g Bemdgdo Bmsle@dsBymmo  bamgdgdols J3ges dMggdobsmgals sGols
©sdsbsbosmgdgmo. olobo 83 sbsgol mobosh  Jobgddo sby .. “3003EB™ds 3B 980567 B9 do
23630905,  dglbsdsdolse  4206-44663  obBg®zemo  Bele@dsgyimemol  Jges  bsfoel  mbos
399L565393m04l.

4837-48433 ob@)g®39 o gm®306093960930L  gsblbzsz9d Mo  3md3mgdbo  s@dmbbes. 3
6039380 ©mIobsbB e dwpamdstrgmds Varidentella reussi (Bogd.)-l ggmogbol. 393608 sgé9m3g
Cycloforina complanata (Gerke et Iss.), Varidentella sartaganica (Krasch.), Affinetrina guriana (O.
Djan.), A. sp., Articulina sp., ®&m3mgdoi dsgby sbosbgdmemos. dombgosgse (3moo ©s3mmmdals,

F90dmagds  00mg3sl, Gm3 gl Bodneo  J3gesbs®ddsgmmo 9., “ommocmmopnmo”  3m33emgdlos
(Maucypanze, 1980; 1985), Gmdgemaig Ibomeme mobosh bsemgdgddo azbgegds.

Boc0ds6s, Ned0 Fsdgdmogo

1. J3085J3980L ©@s cmobgdals dméoggmds lliocypris sp., Hemmicytheria sp., Cyprideis sp.,

Characea ------- -- -- - 32093 (2500-28209)
2. 43038sg3900; @sbBol Bgos b6sfomdo gsdmgdazs mabgdo. sligedo g3bzwgds Candona
sp., lliocypris sp., Characea-t 6s58mgdo ---------- e 2603 (2820-30809)
3. oobgbo -- --- --- - ---- 353 (3080-31159)
4. J309sg3900 -- -- ---- -- - -- 908 (3115-32059)
5. bsdzggbo -----mm-m--m-m- - -- - -- 108 (3205-32159)
6. J309543980, 08300050 Bgozezl  mobgdol  FqeBegqdl. 6sdmgbos Cyprideis littoralis
(Brady) ----------- --- mm e --- 1653 (3215-33803)
7. mobgdol ©s J3995d3900L dmeoggmds; @sbBol  J3ges bsfoemBo  Fs@dmdl  J303sdzgdo0.
90393 Cyprideis littoralis (Brady) --------- e PR 303 (3380-34103)
8. bacdggbo -- - —mmem e ---- 353 (3410-34453)
9. mobgdols ©s J3085d3900L dmeogqmds Leptocythere sp. ------------ 1453 (3445-35900)
10. bsmzggbo ---- - 159 (3590-36059)
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I1.  oobgdo; @sligol B bsfomdo  3s3mgdg3s  semg3@memomgdol  F7s8@ggdo.  3g@bmem
dsbaemsdo sedmbbes: Ammonia beccarii (Linne), Cyprideis littoralis (Brady), C. punctillata
(Brady), Cyprideis sp., Hemmicytheria sp., Mactra luxata Zhizh., M. caspia Eichw., M.
bulgarica Toula., Solen subfragilis M. H6rn., Helix sp. 5253 (3605-41303)
12. oobgdo  J3085d3980L  Bedggdom. ©slgedo  6s3mgbos:  Porosononion subgranosus
(Egger), P. hyalinus (Bogd.), Cyprideis littoralis (Brady), Loxoconxa sp. oo
-- -- -- 2309 (4130-43609)
13. semgadmmomgdo.  go(303L  gmEsdaboggg@gdols  6sBmgdls Porosononion subgranosus
subgranosus (Bogd.), P. subgranosus umboelata (Bogd) P. hyalinus (Egger), Elphidium
macellum (F. et M.) - e 1108 (4360-44709)
14. oobgdols @  segz@mmongdols  dmGoggmds. o] a3bzegds  dsgBmegsnbols  Fqdeagao
4m33madbo:  Porosononion subgranosus subgranosus (Bogd.), Elphidium hauerinum
(d’Orb.), Cycloforina complanata (G. et Iss), Sarmysis sarmaticus (Khal.) ----------------------
-------------------- - — wmmmmeem== 2308 (4470-47009)
15. mobgdo. 3 @sledo a3b3zegds dogOmaenbols Fgdmgao  3md3egdLo: Porosononion
subgranosus subgranosus (Egger), P. subgranosus umboelata (Bogd.), Nonion bogdanowiczi
Volosh., Fissurina elongata (Pobed.), F. excellens (Pobed.), Ammonia beccarii (Linne),
Articulina sp., Sarmysis sarmaticus (Khal.) -------------- -- 603 (4700-47609)
16. mobgdols s 30053900 dmEoggmds.  @sb@s  bslosmpgds  Bgdregan  Bodob
433maboo:  Porosononion subgranosus subgranosus (Egger), P. subgranosus umboelata
(Bogd.), Nonion bogdanowiczi Volosh., N. artifex Serova, Elphidium macellum (F. et M.), E.
hauerinum d’Orb., Varidentella reussi (Bogd.), Sinuloculina nitens (d’Orb.),
Meandroloculina schirwanensis Bogd., Articulina sp., Sarmysis sarmaticus (Khal.) ----------
-- -- -- R R 1803 (4760-49403)

Boc0ds60l Ned0  Fsdqdmom@o  2508-33753 0b@)g®gemo  @sbslosmgdamemos  eb@B®s 3mea-
doo: Cyprideis littoralis (Brady), Cyprideis sp., Hemicytheria sp., lliocypris sp., Candona sp. ©»
Fyoemd(396569930L  658mgdom Characea. 3836560 Fymol 6sdserbgdol gl sbmgosos Gggombolbs-
030 Bo3qgc0 Bgosbe®dsgynmo 3md3egdbos (ByneitmBumm, 1960).

3402-38453 moommmaon®se sagdnmos mobgdom, 0830smee  azbaegds  J308sd3gdol  ©s
sem936emongdols  BmedMggdo.  sliBeBo  smdmBgbomos  mlBsimegdo - Cyprideis littoralis
(Brady), C. punctillata (Brady), C. sp., Leptocythere sp., Hemmicytheria sp.; 3melizgd0 - Mactra
luxata Zhizh., M. caspia Eichw., M. bulgarica Toula., Solen subfragilis M. H6rn., Helix sp. s
Besdoboggmol 6s8mo Ammonia beccarii (Linne). s@bod6mmo dmeonlzgdol ©s bHsmegdol
Agogbo 3m33mgdbo 6segdgdl 33006 LsBsgmmoe smstomgdls (I'pysunckas u ap., 1986). swbo-
doymo bagmgdgdo Bgesbs@ds@ynmo “bogon®o ©slBol” Lsbgmoo 60l (36mdomo (bynenmsunmy,
1960; I'py3unckas, 1966).

4145-44663 obBgzemBo  Jobgdo  bslbosowgds  dogdmggsmnbol  Bgdrgao  3md3emgdloo:
geocsdoboggdgdo - Porosononion subgranosus subgranosus (Egger), P. subgranosus umboelata
(Bogd.), P. hyalinus (Bogd.), Elphidium macellum (F. et M.); oLg®simegdo - Cyprideis littoralis
(Brady), Loxoconxa sp. 6ogstigdo deenby oo bedobss, sdzm <9bgdo, Lgmo, binm3@ocdgdamo
39©gmo. gl gfmggAmgsbo  @sGodo  gambs  Lednemadsl  odmggs, Lbgs Mgaombdo  (sbsgmgmo
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bsdotmggeme, dmemesggmo, 0dogdzegzsbos ©s 151530) 3930399090 dbasglo 3md3emgdlgdols  sbs-
mmgoncse, 9933390 baemgdgdo  Bmsba@dsBynmol bgws bsfoeml  dogzs3mmzbme  (borganosuy,
1965; Mancypanze, 1971; Jmosgs, 2006).

4555-47593 obBgezgsemo sagdmmos mobgdom, Gmdgmlsig Fgs bsfoemBo gsdmag@gas seg3-
Gomongdol  Fmeddggdo. s@bodbrm ©slBedo s@dmbgbommos  gedsdoboggdgdo:  Porosononion
subgranosus subgranosus (Egger), P. subgranosus umboelata (Bogd.), Nonion bogdanowiczi
Volosh., Cykloforina complanata (G. et Iss), Elphidium hauerinum (d’Orb.), Fissurina elongata
(Pobed.), F. excellens (Pobed.), Ammonia beccarii (Linne), Articulina sp. s dsmegl
303 lbsodms LB mmomgdols - Sarmysis sarmaticus (Khal.) 3Gsgseeogbegsbo, 333306035009 9a-
B933mscrgdo. 3md3emgdldo  mdobomgdgb Porosononion s Nonion-ols §963mdsagbemgdo, Ged-
gLz Bebamdsynmo ogfo sdzm (oo Bemds, bznm3Bomgdol dsmsmo bstolbo); sbsbosogdm
0b@gblom@o  Bogslsbgmddogo  (335mgdsemds.  sBgMdsaxsbgmo  dg;36096960ks (ITo6emuaa wu np.,
1956) 3mbs(399730m Fissurina excellens s F. elongata bgos- s Fqsbe®dsgymmo sbogols bsds-
Obgdse amgmagds. hBggb Fgdmbggzsdo blgbgdmmo Labgmdgdo Bqslemdsdymmase bos dogohbomm,
ogs05(3 dsmo 0sbbImagdo  3mI3emgdbo Bodneos Amamey Lesdmggmml, sbggg 0dog® gsgzgsbools
Fnsls@dsgymemoliogols (bornanosuy, 1965; Mawucypaze, 1971).

4804-49263 ob@)ge3semo dotromspse mobgdom 360l s®dmeagbomo ©s Bgo(303l gmEs-
d060g3g980l Bqdga  4m33emgdl: Porosononion subgranosus subgranosus (Egger), P. subgranosus
umboelata (Bogd.), Elphidium macellum (F. et M.), E. hauerinum (d’Orb.), Varidentella reussi
(Bogd.), Nonion bogdanowiczi Volosh.,, N. artifex Serova, Sinuloculina nitens (d’Orb.),
Meandroloculina schirwanensis Bogd., Articulina sp. 3g3éos s3égmgg Sarmysis sarmaticus-t 6s%o
s 33333060359 Lgsdmmongdo. gm@sdobogg@gbo 3sBsms Bmdobss, asdggodmzgsemy, 0bgm zgomo-
sbo bogsdgdom, BBoMos ©s360698 7m0 gm®dgdo. smbodbnmo 3md3mgdlo dsdoBmloo ©s Bgoagbo-
mmdon 9.7, “360038m3sBg60s60” mobgdolmzgol @sdsbslosmgdgemo  3md3egdbols dbgsglos, gbs-
dsdols, dolbo gdizgmo bammgdado  bgesBoadsgonmase  dnebsddsdymmol  J3ges bsfomls 9bos
399sdedgdmegls.

399masbo

399m0360L 65301mLsdsEm  gsbemsggdnmos de. om0l dstrxggbs LsbsdoMmby. ROwomm-s-
bagmmgmon ol 3gdmbsbmg@rgmos de. oméol bgmdom, bome  LsdboOgom-sbsgmgmon - bs@eb-
Bscol Jgeoom.

3966memo sbagms slobymos 3sdmasbol NeNe 1 s 10 Fedm@momgddo, G@Imgda go-
dnemoemos  333moasbols sbBozmobols AOwomm BOmsdo. ™03z FsdnomomTo Ls®ds@ymmo bsemg-

Jado  Fsedmeagboemas  Lsdogg  Jagbsdommon. J390mo  dm(3gdmmos  smbodbymo  dedydmomgdols
3960 dsLagmsdo  s@dmhgbogmo  do3Or3sggmbBmememaon®o 60'80)3601) 33930l Bagaaabo.

399masbo, Nel Fsdgmmomo

1. oobgdols s J308sd3930L dmeoagmds  Ammonia sp., Characea ---------------

-- -- --- -- --- e e 3523 (2380-27323)
2. mobgdols s smg3dmmongdol dmeoggmds. dgocse3l: Candona neglecta Sars., C. aff.
linne Volosh., C. sp. -- - -- 3283 (2732-30609)
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3. oobgdols ©s J303sd3980l demd0ggmds; (3emggne Bgdmbgzgzs8o Bg0badbgds 3063980l
s semgzdiamomgdols  dmsd@ggdo,  Jsbgdo  Tgozegl  mbBesgmegdals boBgbgdol (s
bsts(39900 65dmgols ---------- - - - 2908 (3060-33509)

4. o0obgdols ©s seg3emmongdol dmEoagmds, G@dgemBoz 33bzegds BmEsdobogg@gdols
geognmo  93%933mastgdo  Porosononion subgranosus (Egger), Sinuloculina consobrina
(d’Orb.), S. angustioris (Bogd.), Nonion bogdanowiczi Volosh., Elphidium macellum (F. et
M.), Varidentella georgiana Luczk., Quinqueloculina delicatulla Bogd., Q. grosniensis
Bogd., Affinetrina voloshinovae (Bogd.), A. aff. guriana (O. Djan.), Spiroloculina

okrajantzi Bogd., Flintina tutkowskii Bogd., Articulina sp. ------------- 5708 (3350-39208)
5. mobgdo, J308sd3gd0 @ smg3tImeomngdo --- -—- 1103 (3920-40309)
6. mobgdo smgztimmongdols Fnsdegadom. sbBedo gs3¢(39mgdgmos Bm®Idobogggdols
399990 xme3qdo: Nonion artifex Serova, Discorbis sp., --------------- 903 (4030-41209)

7. J308sd3980 s smg3timmongdo; ©sbigol Fgs 6sfomBo 90606908 mabgdol 0dzosmo
Bq0869900. s@dmbagbogmos Nonion artifex Serova, Discorbis sp. 6s8omgd0 --

-- -- -- - --- 813 (4120-42019)
8.  omobgdo. asbswgds Nonion artifex Serova --------------------monmmom- 493 (4201-425009)
9.  mobgdo, semgzdmmongdo s J308sd3900 --mm-mmmmmmmmmmmmemmemeeeee 1508 (4250-44009)
10. oobgdo @5  semgztamomgdo,  J308sd3gdol  Fmeddgdom. s  as3d39egdmemo
Be630605396930L  3m33mgdbo  Foddmeagbormas:  Porosononion subgranosus (Egger),
Elphidium regina (d’Orb.), E. crispum (Linné), E. salebrosum Serova, E. macellum (F. et
M.), Nonion bogdanowiczi VVolosh., Affinetrina guriana (O. Djan.) --- 1803 (4400-45803)
I1.  mobgdo, 3dgeagmgdols ©s 30643900l  B9s8Gggd0m. 33bzegds  BMGIobogg®gdals
990930 3m33emgdbo:  Porosononion martkobi (Bogd.), P. subgranosus (Egger),
Varidentella reussi (Bogd.), Affinetrina guriana (O. Djan.), A. aff. guriana (O. Djan.),
Sinuloculina angustioris (Bogd.), Discorbis sp., Cycloforina sp., Elphidium sp. ---------------
- S — ——— 2073 (4580-47879)

3580560l Nel  Fodm@mordo 2381 8-y smgdnee 603980 smdmbbos  (gsemd(30656199801s
(Characea) gs6s3sbgdnmo  gotrsgmbodgdo, Ammonia sp. s obBsimegdol (3ose ©s3gmo
bogstgdo.

3055-30593  0obB)ge35emBo  smdmBbes  Characea-l  godsamboBgdo s  oligdsmegdo:
Candona neglecta Sars., C. aff. linne Volosh., C. sp., ®&em3mgdo 399339e0 65¢0gdgdl sorstromadqb
23086L5 s memsc.

3668-36713 0bBgezsmBo smgdmem 603730 Lsedsgymemo gm@msdobogg®gdol dbmmee 6o
Lsbgmds Sinuloculina consobrina (d’Orb.) s Porosononion subgranosus (Egger) sodcmhbws.

3913-39163  0bBgegemBo  sdmmgdme 39630 @sggodloties  Fgdmgao  3md3emgdLo:
Porosononion subgranosus (Egger), Sinuloculina consobrina (d’Orb.), S. angustioris (Bogd.),
Nonion bogdanowiczi Volosh., Elphidium macellum (F. et M.), Varidentella georgiana Luczk.,
Quinqueloculina delicatulla Bogd., Q. grosniensis Bogd., Affinetrina voloshinovae (Bogd.), A. aff.
guriana (O. Djan.), Spiroloculina okrajantzi Bogd., Flintina tutkowskii Bogd., Articulina sp.
QmA3306039M90L  asdFodzgsemg, bsbo  bogsdgdo  sdgb. 393608 Esmsmo  boge®gdol  IJmby
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dogomeoegdo. dbgsgbo  3m33emgdlo, go®od-zs335L00l Gga0mbols, Fnsbs@dsdymmo bsemgdgdolimgols
360l ©sdsbslosmgdgemo (bormanosuy, 1965; Mawucypanze, 1971).

ssbmegdon  2008-0s60 0bBg@zemo  4033-42493  (aedmeagbomos  gem®sdobogg@gdom:
Nonion artifex Serova, Discorbis sp. 3mbsbodbsgos, G IMsgmsE 360l gsEsmgdomo  ggenbss,
Gmdgeog dsenby 337 deggdnmos s 8O gsbolsbmgMgds. bodzomols ©s (370 ©i3Immdals dovy-
bgosgse, dgodmgds 0mdzsl, @M sl 93390 Renbsls odgse asdmbsgynmo Bgsdom(3gb®o
0960 343b.

4405-45798-1 0bBge35emBo  sdmmgdnmo  3gMbo Bgo3e3l oo bmdols gmEsdnbogg@gdl:
Elphidium regina (d’Orb.), E. crispum (Linné), E. salebrosum Serova, E. macellum (F. et M.),
Nonion bogdanowiczi Volosh., Porosononion subgranosus (Egger), Affinetrina guriana (O. Djan.)
s Ldgmbogecosh  olg@sgmegdl. gsmbols Igoagboemmds  Fgebe@ds@me  sbsgby  dommomgdls.
dbgsgbo dm83Q73j150 29363909008 Omyme3 boJsdmzggmmls s haommgm  3sgzsbools, slgzg
06 Jgmols (Ozsayar, 1977) Bnobsddsdymen bagmgdqddo.

4731-47873 Loe@dgbg Jebgdo  wsbsbosmgdmemos  dozomqgsmbon: Affinetrina guriana (O.
Djan.), Sinuloculina angustioris (Bogd.), Porosononion martkobi (Bogd.), P. subgranosus (Egger),
Cycloforina sp., Discorbis sp., Elphidium sp. g3bs  dsemosb  (3Momos, 393008 sbsmasbéos
0beogoEdgdo; o0go  dgogqbommdon  ©s  3sdogygloo  Bodneo  J3gesbe@dsynmo  3md3emgdlos
(Maucypanze, 1985).

309masba, Nel0 Fodmémoemo

1. mohaboh j3o'30j33601) s oQZ]B(‘)mngmaboB dméoggmds Amonia sp.
-- - e -- e 4303 (2700-31309)
2. mobgdo seg3timmongdols ©s 30643980L FnsB@rggd00 -----m--m----- 713 (3130-32019)

3. semgadmmongdo IgMagmgdol BnedMggd00) -m-mmmmmmmmmmmmmemm e 283 (3201-32299)

4. oobgdo semgztriamongdol Fedmggdon ©s GmEsdnbogg@gdol dpopsto  mddemgdloon:
Porosononion hyalinus (Bogd.), P. subgranosus subgranosus (Egger), P. subgranosus
umboelata (Bogd.), P. aragviensis (O. Djan.), Nonion bogdanowiczi Volosh., Elphidium
macellum (F. et M.), Elphidium regina (d’Orb.), E. crispum (Linné), E. rugosum (d’Orb.),
E. salebrosum Serova, Affinetrina guriana (O. Djan.), Varidentella cubanica (Bogd.), V.
guriana (O. Djan.), Flintina tutkowskii Bogd., Meadroloculina bogatschovi Bogd., M.
gracilis Bogd., Dogielina sarmatica Bogd. et VVol., Spiroloculina sp. -- 683 (3229-32973)

5. 306d3980bs @3 mabgdols ImE0ggeIds -mmmmmmmmmmmmmmmmmemeeee - 253 (3297-33229)
6. smyg3@mmongdo, dgMagmgdols 393861998000 --mm-mmmmmmmmmmmmemmeee- 283 (3322-33509)
7. 00bgd0 -m-mmmmmmmmmmmmeeeeeee --- - --- 453 (3350-33953)
8. 3emg3dmmomgdols, 306d3780L @3 mobgdols dmEoggemds -------------- 853 (3395-348009)
9. oobgdols s QQOBﬁmgomgbob derd0ggmds IgMagmgdol 0dzosmo dqsdMggdo ----------

-- oo e 503 (3480-35309)
10. j06d3g00. wsbge  Bgozegl: Elphidium crispum (L.), Porosononion subgranosus
umboelata (Bogd.), Leptocythere mironovi (Schn.), L. multicristata (Suz.), Xestoleberis

elongate Schn., Loxoconcha aff. viridis (Muller) ------ 203 (3530-35508)
I1.  ;obgdol, semgzdmmongdol s dg@agmgdols dmEroggemds ----------- 1518 (3550-37013)
12. oobgdo gotrdagdols Bned6ggd00) —m-mmmm-m-mmmmmmmememeoo- 453 (3701-37469)
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13. 3e930mmomgdols, J308sd3900L s Igggmgdol  dmEoggmds  dogemegsnbols  dgdegan
3m33emgdloor: Porosononion subgranosus subgranosus (Egger), P. subgranosus umboelata
(Bogd.), Nonion bogdanowiczi Volosh., Elphidium macellum (F. et M.), Cycloforina
contorta (d’Orb.), Dogielina sarmatica Bogd. et VVol. -----------------—--- 993 (3746-38459)
14. oobgdo 3otrJ3gd0ls, 0Bz0sms@, dg@agmgdols F7sd@ggd0m ---------- 889 (3845-39333)

15. mobgdo @ smgztimmongdo  dgMggmadols  BeBdggdom,  Gemdmgdo  Fgo3e396:
Porosononion subgranosus (Egger), Elphidium aculeatum (d’Orb.), E. obtusum (d’Orb.),
Sinuloculina consobrina (d’Orb.), Fissurina elongata Poled. ----------- 633 (3933-39963)

16. oobgdo 3otd3gdols s dgggmadol BmeBdggdom. 39@bamen  dsbsgmsdo  smdmbgbogmos:
Porosononion subgranosus subgranosus (Egger), P. martkobi (Bogd.), Elphidium obtusum
(d’Orb.), Nonion artifex Ser., Sinuloculina nitens (Reuss) ---------------- 813 (3996-40779)
17. mobgdo  smgztmmongdols, 3063900l ©s  IgPagemgdol  FmsB@ggdom.  gozeglL:
Porosononion subgranosus (Egger), P. martkobi (Bogd.), Nonion artifex Ser., Varidentella
reussi (Bogd.) ----------- - EaeeEEE R 1733 (4077-42508)
18. mobgdo ©s serg3emmongdo  3oMdzgdol Fredmggdom. s azbzwgds FmEsdobogg@gdols
999990 3md3emgdbo: Porosononion guriensis (O. Djan.), P. martkobi (Bogd.), Elphidium
macellum (F. et M.), E. angulatum Egger, E. kudakoense Bogd., Nonion tauricus Krash.,
Affinetrina guriana (O. Djan.), Sinuloculina consobrina (d’Orb.), S. microdon Krash.,
Discorbis sp., Fissurina sp. - 5208 (4250-47709)

3580360l NelO  Jodm®moem@o, 2751-27563 obggézseemBo  sdmmgdnem 39630 smdmbbros
Ammonia sp. (7 g3b933mot0), Gedgmoi dbgsglbos 368mosbol Nel Fsdqdmomdo liB)ds mogd-
06 gomse 3sblsbmg@nmo sdmbogdols. Bgbsdsdobs, Bgd(339emo Jsbgdols sbsgo, glsdemms, Bgos-
bsddsgymeo ogml.

32753 ab@g®gemBo a3b3mgds gmesdabogg@gdol dropsto 3mddegdlo:

Porosononion hyalinus (Bogd.), P. subgranosus subgranosus (Egger), P. subgranosus umboelata
(Bogd.), P. aragviensis (O. Djan.), Nonion bogdanowiczi Volosh., Elphidium macellum (F. et M.),
E. regina (d’Orb.), E. rugosum (d’Orb.), E. crispum (Linné), E. salebrosum Serova, Varidentella
cubanica (Bogd.), V. guriana (O. Djan.), Flintina tutkowskii Bogd., Meadroloculina bogatschovi
Bogd., M. gracilis Bogd., Dogielina sarmatica Bogd. et Vol., Affinetrina guriana (O. Djan.),
Spiroloculina sp. gl sl @odgco Bnelsmdsrgmo gmemddobsgst (P. aragviensis, P. hyalinus,
Meandroloculina, Dogielina, Flintina) 3gogg60mo  sbmgosgos. dsmo  0d3g@gbmds  soFme300008
bdgemo, @esbdo bogstom, Gmdmgdoi B9d3mmos ©sdsBgdomo bimmddn®oon 6 ©smstrnmo  3gc-
mom. oo bmdon gsblsymmegdon 3sdmombgzs Porosononion-gdol s Elphidium-g3ol §s6dm-
d300396emgd0. dsm0  bogegdols IMmORMEIMa00sh  3sdmdEabsdg gl Labgmdgdo bs30Gmsb  sbemls,
0d0o,  3sem30dol  33MdMbsBom  gexg@gdamo  Fymol  dobs@gdo  0yzbgb. sLgmogg Isdodymlo
sdzo  Ostracoda-gdl. . 3solésdol (Mancypanse, 1985) 8mbs3g8qd0m, dbasgbo “Ygegmemo”
3033mgdlo b3oMse agbgegds Fgsbs@ds@mem boggdgddo ©s FsMdmeagbomos gm®sdobogg®gdols
dAs35m0 Lsbgmboo.

3541-35493  abggezemo  gmEsdnbogg®gdol  mstndo  3m33mgdloo  sGol Fomdmegqboema,
bosz ©m30boMgdgb oeo Bmdol E. crispum (Linné) os P. subgranosus umboelata (Bogd.), sbg3g
oo bmdol  mlg®simegdmsb  gmmse:  Leptocythere mironovi (Schn.), L. multicristata (Suz.),
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Xestoleberis elongate Schn., Loxoconcha aff. viridis (Muller), 4. a®9boblgsost s Ubs.
(I'py3unckas u zap. 1986) dmbszgdgdom, dbgsgbo 3m33egdlo  @sdsbslosmgdgemas  Bsbscds@ynmo
bsemgJgdologols.

3815-38208-006 smgdem 396969380 bBocos  odmlbsotms LB mmomngdo - Sarmysis
sarmaticus (Khal.) s go6sdoboggdgdo - Porosononion subgranosus subgranosus (Egger), P.
subgranosus umboelata (Bogd.), Nonion bogdanowiczi Volosh., Dogielina sarmatica Bogd. et
Vol., Cycloforina contorta (d’Orb.), Elphidium macellum (F. et M.). s@b036memo  3033emgdbo
[0bsbogsb asblbgegegds bsgzmadse b3nm3docmgdnmo, Bges®gdomn obgmgomoasbo, Lsdmgsmen bo-
dols bogsecgdom, GMIgmmns dmeols oo Bedol POI’OSOI’]OI’]iOI’]—gboG 35390935, EslBsdo Fqsle®-
doynemo  Dogielina, Cycloforina, Sarmysis-ol  s6bgdemds ©s oo  bmdols  Porosononion
subgranosus umboelata-l Lodsgemg dogmoogdl 933390 Bsgmgdgdol Bms LomBodrmen  sbsgby,
958600 BabBee qs Ladds@ol J3ges LB Osdoa@sgonm ©ombyby.

394049 boe®dgby  smgdmem 396630,  asbsds@bgdnmo  gm@sdoboggdgdols  3md3emgdLo:
Sinuloculina consobrina (d’Orb.), Porosononion subgranosus (Egger), Elphidium aculeatum
(d°Orb.), E. obtusum (d’Orb.), Fissurina elongata Poled. @#o3n®o Bqsbe®dsgymmo  bobgmdgdoo
360l Fsmdmeygboemo. s Mol mdobodgdgb Elphidium aculeatum, Sinuloculina consobrina
s Porosononion subgranosus-ol  obweogoegdo. sobsbodbsgzos, ®md Elphidium aculeatum-ol
Lod®sgmg  Jages Ls®dsgol bgos BGggdolsmzol séol sdsbsbosmgdgmo (Maucypanze, 1971).
25608 bgdmo  mgdnmobs, dgd;339mo  Jsbgdol  sE@gls@ds@ymmo  skogol Lsbsdggdmme bogs®gdols
d(3069 BmIgbo s dsmo dmeIgmemansi B yzgmdl.

4053-42353 ob@gmgsemo sbsbosmgdmmos gdwgan babgmdgdoo: Sinuloculina consobrina
(d’Orb.), S. nitens (Reuss), Varidentella reussi (Bogd.), Porosononion subgranosus (Egger), P.
martkobi (Bogd.), Elphidium obtusum (d’Orb.), Nonion artifex Ser., mg3b530l 3s@etrs bemdol
oBmmongboms s 3odmbsodms  bs@mmongdoo - Sarmysis sarmaticus. 3 0bBgegeemals  Jsbgdo
BogbolB e  seMgls@ds@nmse  msMomegds s bEMsBogmsgonmse  Jzges  Laddsdol  Jzgos
bsGoenls Fggbsdadgds, Mslsi bbgs Mgaombdo 83 mbyby gsg@gmgdamo dbgsgbo  3m33egdligdocs
ssbdm@9dq6 (borganosuum, 1965, Mamenosa, 1968).

4350-44913  ob@B)ge39eBo  gmEsdobogg@gdol  Fgdrgao  Labgmdgdos  sxgodbodgdmemo:
Sinuloculina consobrina (d’Orb.), S. microdon Krash., Porosononion guriensis (O. Djan.), P.
martkobi (Bogd.), Elphidium macellum (F. et M.), E. angulatum Egger, E. kudakoense Bogd.,
Nonion tauricus Krash., Affinetrina guriana (O. Djan.), Discorbis sp., Fissurina sp. gl 3033¢qqto
™. xbgmadols ([Ixanemunze, 1970) ©s 3. 3638960bogmgzols (Kpamennnaukos u ap., 2003) dogé
sogdomo  3mbzn®o (39bgmosbgn®o) 3md3mgdlgdols dbgsglos. Leg@me Lsbgmdgdon ogo 53bgss-
bgds 533y @obsgemge  bagsdoggeemBo  as3gmadam  3abamosby®  gmddmgdligdbsg
(Maucypanze, 1971, 1980).

slsgabs

@)oﬁ)oboaﬂ) Ne39 3«)6‘3(‘)QOQ'Bo c{;mﬁ)oao(;o%gﬁaboh deS@adBabom Qomoﬁ)oc\)a&awo Lscrds-

Bamo  bsgmgdado  Feddmeygbomos  dgdwgao  LBGs@ogdsgonmo  msbsdodegzdmdon: bgws  Lse-
sy mmols bogondo gsogbo (byneitmBunu, 1960), Folocdsgymmols bgos, s s Jages bsfo-

Q)Ui')o Qs 53353;51;0(4)30(?5'3@0.
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3603565k Ne4Q F9deO@omBo  3ebgdnmo gambol  3md3mgdlgdols Lsegmdzgemby ©seagbo-

@os Bges Leddsgymmol oo bsfomoa: Bgos by 9.7, “gmesdol Fygdals” sbsgmman, G@mdgmag
bolosopgds 383660 Fymols mlig@msimegbomns ©s [ysmdigbstggdon ©s J3ges 9. “bmgomeo
sl @sbsbosmgdamo dmemnlizgdom, mbB®simegdomns s BmE$d0boxgMgdom. FGHomBo JsGase
360l Fodmeagbomo  Fnole@ds@ymmo  gm@sdobogg@gdol  3md3magdlgdo, GmImols Lsggndzgem by
FobsddsBymemo LB GsBogdsgommse ©sbsfomadnmos bsdsw.

3580560l Nel  Jsd®moemBo gmEsdoboggg®gdols 396B0zsm Mo asbsfomagdols Lsegndggemby
Eseagbomos bsemgdgdol Fgdmgao Lg®sdogMsgonmo msbs30dmgz@mds (bgdmwsb J3gdmm): mlig@s-
3Oq00ms s F9semd(3960699801  65mgdom  sbslosmgdnmo bgos Ls@dsgymemo (2380-33503 ob-
$9635e0); dogrocoegdon  dpowséo  Fsls®dsgymmo  (3350-40303 0bB)gm35em0); @ssbrrmagdomn
2203 (4030-42508 ob@)g@3semo) Loddemsg@ols Bs domggbo (B domzgbols 36 lgdmds  domoo-
038l oo Mgaombsemgdo B3930L Ogdmdsby). F9dmgy gamesy BoJlodrgds gemboligm@se
EsnsGoEgdnmo dns Le®dsgynmo (4250-46303 068)g39m0), Gmdgmoi bsbsdodem obgmo bogol
306089000 bs  ogml  [oMdmdmdomo.  FGomols  J3gs bsfomBo  as3d(3gmgdnmo  Jsbgdo  bs-
Losoggds (obs 0b@)g@gsmolisgsh 333906 3sblbasggdmmo dgoggboemmdols dis06g bmdol gms-
doboggg@gdols 3md3emgdlom (4630-47873 obBg@zgsemo), Gm3gmo d93;339e boemgdgdl sy Ls®-
sy mmase smsmomgdl.

358060l Nel0 Fsdmmomdo (bg®sBog@sgonmse bgdmesb J39dmm) sgodbomes: sdm-
bogdom Esmsomgdamo Bgos Le®ds@ynmo, dogmommogdon dwoesto dus Laddsdmmo, gm®sdo-
603969801 3oMgse gebgoms@gdamo oo Bmdols obpogoendgdon Fs@dmeagboemo Fns Leedsdy-
ol J3ges 6sfomo; Lsbgemddmgsbgme  gm®dgdoo  Elphidium aculeatum (d’Orb.), Sinuloculina
consobrina (d’Orb.), Porosononion subgranosus (Egger) wsmstomgdamo  Jages  batdsgymmols

Bgs bsfoemo; Bodndo 3md3mgdlon smsGomadnmo J3ges Le@dsgmmols Jgos bsfogmo s dm-
@b, dgbsBgzobo dozPmazsnboo 3mbzn@o bsgmgdado, 9.7. 39bgmosbzn®o dMggdo.
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Abstract: NEW DATA OF GLAUCOPHANE SCHISTS OF THE BECHASYN METAMORPHIC COMPLEX (THE NORTHERN
CAUCASUS).
Glaucophane - bearing metamorphites of the Bechasyn complex belong to the higher-temperature
stage of non-typical facies of glaucophane schists. They developed in intercontinental conditions and
underwent Baikalian lawgradient and high-barite prograde regional metamorphism.
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Abstract: For the stratigraphy of Karaganian and Konkian Sediments of Georgia

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

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

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

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

Veselianskian sublayers.
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Abstract: Satellie communication and space geology.

The photo - and telephotographs taken from space ships enable to explore zone and global
peculiarities of atmosphere, lythosphere, gydrosphere, biosphere and totally the landscape of our planet and
determine the supposed location of the mineral resources fields. For this purpose the geological objects
distance study method is widely used. Installation of this method allowed to reveal oil, gas, copper and other
mineral resources beds and track the geologic section structure directions.
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Key words: out of colomn, griffon, absorbtion, delay, burst out.
Abstract: Prognosis of he Transition of out of Colomn Symptoms in Griffon or other forms of Complications by
means of Recognition method.

The work deals and analyses the out of colomn symptoms in griffon or other forms of complications
by forms recognition method. The statistics data of the factual material are obtained from 43 wells of
Ninotsminda field. On the basis of training selection the decisive code (DC) is drawn up inluding: depth of the
well (H), depth of the previous colomn (H'), bed pressure (Pn); hydrostatic pressure gradient (P'n). On the
basis of form recognition by Valda method the following is calculated: diognose and information coefficients.
As a result griffons of 4 wells and a number of other complications have been revealed including catastrophic
absorbtions, considerable delays and outbursts. In particular, on well #100 a catastropic oil and gas outburst
has actually occured. It considerably contaminated the oecology of the region.
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0mEols sbgMa30l  S730egdemmdsls: 3dO@sgds [obslfed mbos opmegls dmbsememebymo Bgegag-
3ol Fgbsbgd, Gsms asgdmbomegl ©s asesfyzgdomgds doommb. 33335030, Bgdbogn® 3Om(3gboms
3030065609m0l O™ babgmdsms 3sdm36mdols Igmemeol 3sdmyggbgds dmmmzgalsls doggzshbos 3Gmy-
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Keywords: cement, grouting mortar, X-ray characterization, X-Ray Fluorescence, powder, micro sphere
Abstract: X-Ray Characterization and X-Ray Fluorescence analysis of The Portland Cement Occupational Dust.

The properties of grouting mortar are considerably governed by its ingredients. In order to lighten the
mortar and provide its expanding feature, the authors propose to use the occupational dust produced during
clinker sintering in the rotating furnaces of cement works. An X-ray diffractometric and x-ray fluorescence
characterization of the dust is discussed and shown that it consists of clinker minerals. The micro-particles of
the dust are of spherical shape with low density and high surface hardness.
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bogmag @809dBdo s6Lgdamo 3GobsmmaGsgonm Loddggms Bmeols dsbdaggdo

N 20° dA 1/d? N 20° dA 1/d?
1 215 4,128 0,058 10 43,0 2,100 | 0,226
2 26,5 3,359 0,088 11 434 2,082 | 0,230
3 29,5 3,024 0,109 12 47,6 1,908 | 0,274
4 32,3 2,768 0,130 13 48,6 1,871 | 0,285
5 32,6 2,743 0,132 14 52,0 1,756 | 0,324
6 33,3 2,687 0,138 15 54,0 1,696 | 0,347
7 37,5 2,395 0,174 16 56,6 1,624 | 0,379
8 39,5 2,278 0,192 17 57,6 1,598 | 0,391
9 41,3 2,183 0,209 18 58,2 1,583 | 0,398

bsg3mgs gbgboen@o dmbsgmembgmo ogm SiO2; Al,O3; CaO ©> FesO4 33B930L  0bogoge-
M@ sOgdmds. 0d(3s, OMAMO3 RGO ©ogMs]Bma@sdost ©s dglsdsdolo (3BG0-
ol sbsgmobon 3bgreszm, gbzbomBo doMomswo gebgdos: I - CaO s II - 2Ca0 Al203 SiO2. 1
goBol Fglsdedolio 303960l 3ol smma@sgonem Loddggms dmeols dsbdoggdos (d): 2,77; 2,39;
1,70 (A), 33 39603 36639003805 b Mbs30mbarn®o  (36mdsGols dmbs3gdgdmst [4]. 1T ggsbols
dgbsdsdolo 3039800 d-os: 3,02; 2,39; 2,28; 1,91; 1,75(A), A3 ©835335gmx0mgdgen  msbbzgo®s-
Fos (36035601 dcbs(39990m36  [S]. ode Lsgombo Bgodemagds La@sgmz smdmbbrogl, Lodddggms
o0l dsbdogwgdo slgzg sbemms €- CaSiOs gsbol LoddBygms Bmeol dsbdoggdmsb [6]. Bglsd-
9590 MgO s SiO2 3b900l (FgLsdsdolae d-2,10 s 3,36A [5]) 33069 A3EIbMbom, ©s-
der 300908 sOlgdmds3. ©bsMRbo Esdsemo 0bBgblogmdals dsJLodydgdols oeabBogoi0Mgds 396
bg@begds. bsgPmdo M9bBagbmasb o sbsmobom AlO3 s Fe30q4 33Bgd0l  sdm0gdms  SEs-
Olgdmdsd  gsdmoffgos 9330, sdoBmd somadgmo  gobrs gmadgbdin®o, mbiMgdnmse o G9b-
B39bmx3emmegl(396(309mo  sbsgmaBol BsBsmgds.

G968)396mxemmeglgbonmo sbsgmobo

900939680 sbamobo (H96@a9bmxrrnm@gbbiomgmo [7]) BsBedgdamos dmwg®bobgdmm
963396 oggdsBmdgdety (APOH —3M, éqlgoo).

6968356m5mmagl3gb(30mmo  gspsmgdals doMmdgdo:
ambomdgB o — I'VP-8;
a93mlboggds — L3ogmgbdo (A =1,54 A),
dsdzs - 45 33;
beog®o ©gbo - 10 3s;
©083sbmbo — 102 033/,
603930l ® gyobaco Lohseg — 1 0/%’00;
as@smgdols 20 gnoby®o Fnsemgoo - 5 + 50°;
300bBsmsbsmobeBmdo — gmsggoBols dmbm golBsemo.
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assmgdnmos:  (y3980 goesmgdol  Gggodom  gBmo  ogsBma®sds (bsb. 2), s3m33gmamos
as@smgdols 20 gqobado Bqsemgroo -28 + 34 ,

26 = 33,48°
4 A = 1,9298A

2e = 30,32°
A = 1, 7521A

g-

+o

'
31
B 3|2 28
6ob. 2. O36Bagbegmamigligibaonme ©ogmsgma®sds (33mgggmomos gepsmgdal 20 goba®o Bqgemaro -
28 + 34 9).

GbBagbmBEamGbgbaeame sbsmoboo Bomgdamo Bgegagde

363 96mRrmmaglg6Gonmo  B3gddeol ©sdndsggdom  sggboros, Gmd  dsglodydgdo,
Omdmgdoz 399Lsdsdgdosh  s¢g33mols 20 390bn®  3603369mmdqgel 30,32 s 33,48 ° (6sb. 2)
domgdnemos A =1,7521 A s A = 1,9298 A Bommol Logddol 96@)3960l Lboggdom. olobo, mszgals
dbeog, Bgglsdsdgds Fe Ky s Fe Kp 3sdmbboggdols @ommol Logédggel (A Kg = 1,75 A s A Ko =
1,93 A [S]), 68 dogmongdl, Gmd Lsggmmggo gbzbommo mbos Fgoeaegl 3060l 86 dolo Gedg-
m0dy 59630l (sdmygo@gdmsre sGlgdnm) B0k, ©og®sdBmIgBGmmo gswsmgdon domgdnem
d9009390d0  dolbo  sG38dmbgbols dobgbo bs ogmb Ldoggbdols gsdmlboggdols 3060l bsgPmgdols
dogé demogto Bosbngds (Wp = 354 13%/3 [5]) s dsmsmo oldgdlonmmdol bsdolbo.

gb3gboemols dsabodym@o m3zobgdgdon oy 303l gmgdo (s sImsRbrsm dsgbodymo mgo-
ngabo) ©slsdzgdos bségzdo Fe, Fe2O3 s6 FesOqy B3Bg00l sOlgdmds3, A3 sl nGEgds G9bByg-
berggemedgbzgbonmo  L3gdd®omsis. bstgzo  Fe-b msgolmagsmo  Lsboo  Bgogegegl Lsggams,
3303 by 30gsMsmomm, G™md bsdgzo gbzbomol dgroggborrmdsdo bes ogml FeoOs 6 FesOs-
ol (86 eE039L gomsE) dsmsmo ©ali3g@bommmdols g®sd;s0s.
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Keywords: bed waters, selective izolation, polymers, swell.
Abstract: Selective izolation of bed waters applying water swelling polymers in oil field productive horizons.

For bed waters selective izolation BHP-415 polymers are recommended to apply in order to increase the
oil flow in the wells under expoitation. They absorb water and swell as soon as they join it; as a result they
increase 100 times in volume. Applcation of polymers BHP-415 has a number of advantages compared with
widely used cementing and polymer compositions used for different purposes. Once contacting with water they
block the bed channels where water bursts in.

At the same time they are solid, never have negative influence on the oilbearing zone.
Application of these polymers for bed waters selective izolation is of great importance for increasing the
oil debit from productive horizons.
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Key words: pseudoplastic liquids, polymer fluid, drilling fluid, slime.
Abstract: Cleaning the well face from the drilled out bed Tiny particles and removal on the well surface by
means of polymer drilling fluid while drilling.
The effective cleaning of the well face from the driled out bed tiny particles is quite an actual problem.
It needs timely solvation in order to better the drilling tool activity and the drilling process. The polymer drilling
tools that relate to pseudoplastic liquid group can remove the slime and then use it. Applying the slime while
drilling considerably increases technical and economic indexes of drilling.
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R.G. “Bob” Knoll

COMBINING MPD TECHNOLOGY WITH HORIZONTAL
DRILLING CREATES NEW OPPORTUNITIES IN MATURE
ONSHORE FIELDS

Key words: MPD, onshore, underbalance, nearbalance, mature, depleted, re-exploit, oil-saturated, invasive.
Abstract: Combining MPD Technology With Horizontal Drilling Creates New Opportunities In Mature Onshore

Fields.

The article deals with the problem of re-exploitation of marginal fields onshore applying a complex
well/MPD application,. The BHP management at targeted levels is given. Alll these add value to the specific

assets.

First Horizontal MPD well and second Horizontal well technologies are also discussed in the article.

Operational problems and critical observations are considered as well.

The key-finding from the mentioned two similar field cases include the fact that considerable re-
exploitation potential exists in the numerous marginal and depleted oil and gas fields in the lower - 48 states.

R.G. “BOB"
KMNOLL

R.G. “Bob” Knoll is senior technical training and proj-
ect manager for Maurer Technology, Division of Noble, in
Houston, and is one of the world s leading horizontalicom-
plex well experts. He has more than 30 years of diverse up-
stream experience, holding senior operational, technical
and managerial positions in oil and gas projects worldwide.
As project coordinator of the internationally acclaimed
DEA-44 Project (horizontal technology joint indusiry proj-
ect), Knoll has acquired unparalleled exposure in applying
modern exploitation technologies to real-world problems.
Since 1990, he has authored and presented more than 250
technical training and management programs in every ma-
Jor petroleum province in the world. When not teaching,
Knoll keeps directly invelved as a contract “team leader™
in complex well design and construction projeces for aper-
atars around the globe.

CALGARY-The global oil and gas
industry is experiencing a paradigm shift in
respect to the true applicability, capability and
operational risks associated with managed
pressure drilling (MPD), with a major focus on
offshore applications. It is now accepted that as
the dynamic plays out, these methods will
become more common and standard in many
varied applications globally, including mature
and low-cost assets onshore.

Since the introduction of flow-drilling
horizontal wells in the Austin Chalk, the
industry has been developing many novel
underbalanced (UBD) and near-balance well
construction methodologies. Efforts have been
initiated over the past few vyears to help
standardize terms, and a global effort is under
way to group all these novel methods of
nonconventional well construction under the
term MPD.

Significant  value-adding  potential

remains untapped in the lower-48, where on the order of 2 million vertical wells exist in mature and
depleted oil and gas fields. If only 10 percent of these wells are viable candidates for re-exploitation
with modern MPD and complex (nonvertical) well technology, a pool exceeding 200,000
opportunities may await.

The majority of these mature assets are operated by relatively small independent companies,
and this potential remains untapped since many of the smaller independents inappropriately view
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both complex well design and MPD as “high end” technology suited only to the major
multinationals exploiting elephant- sized fields offshore.

There are independent operators re-exploiting marginal fields onshore the lower-48 that
have successfully customized a complex well/MPD application adding value to their specific assets.
Two such applications were in south-central Illinois in old depleted light oil fields in the
Waltersburg sand member.

First Horizontal MPD Well

The operator applied a combination of MPD and horizontal well technology to exploit the
uppermost four to eight feet of oil-saturated sand in an 80-foot thick section that had been watered
out during primary production from vertical wells. The original 10-acre spaced wells (circa 1950)
would achieve initial productivities in the range of 50 barrels of oil a day, but would then rapidly
decline and water out.

Figure 1 provides a type log of a vertical infill well, illustrating the higher oil saturation
remaining in the upper four-five feet of sand just below the shale cap. This new vertical pilot well
was drilled conventionally overbalanced, cored and logged and put on production after a drill stem
test. The reservoir pressure was measured at 500 psi, very slightly depleted at this true vertical
depth of £2,000 feet. The new vertical pilot well would only achieve an initial productivity of an
average of 5-10 bbl/d, declining rapidly over the first two months of production. This low inflow
performance is believed to be the result of extreme drillinginduced invasive damaged occurring in
the relatively higher-permeability oil-saturated upper interval.

FIGURE 1
Vertical Well Type Log (Well No. 1)

FIGURE 2

: \\\' Actu al Oil Product
e “

1Y
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A simple horizontal well, analytical reservoir screening model (Resmod-4™) was then
employed to history match the new infill vertical well behavior, then predict the potential of a 1,100
foot-long horizontal well drilled with MPD as close to balance as possible to mitigate the invasive
damage. A very comparable vertical well history match was accomplished with reservoir
parameters similar to the data gained from the pilot well’s log and core description, and reservoir
pressure. The model predicted that a properly placed and undamaged (skin of 2) horizontal well
should achieve an initial oil productivity of 180 bbl/d, declining to about 10 bbl/d after 18 months.

Based on these predictions, a new 1,100-foot horizontal infill well was placed between
abandoned vertical wells. A simple KCI water-based drill-in fluid was lightened with air injection to
keep the bottom-hole pressure as close to the reservoir pressure as possible. The MPD mode was
chosen to both reduce invasive damage and mitigate inherent well construction challenges such as
lost circulation and stuck pipe risks related to drilling horizontal intervals overbalanced in a
depleted sand section. Corrosion was controlled at acceptable levels with the addition of corrosion
reducers.

The well was placed along the top of the reservoir as planned by skipping below the top
shale seal without any form of logging- while-drilling monitoring or e-log evaluation. Geosteering
was based primarily on observations of oil/water inflow, cuttings staining and description, rate of
penetration and bit response, etc. Very good oil-saturated samples were observed while drilling with
a trace of light oil in the returned drill-in fluid. The well was completed as a six-inch open-hole
below seven-inch casing landed in the sand target at 90-degree hole inclination just below the shale
cap. A sucker rod pump was run and landed just above the “kick-off point” in the seven-inch casing
and the well was put on production.

Figure 2 shows a comparison of the predicted (by the Resmod screening model) and actual
horizontal well oil production over the first eight months. Note that the oil production and decline
are very close to the predictions. Resmod is a simple singlephase model and does not consider water
production. High water production and other unrelated operational issues led to occasional
operational shutdowns illustrated in the decline curve. After 24 months of operation, the well had
produced more than 24,000 barrels of oil and had paid out all capital and operating costs (about
$750,000). The well is still producing 10 bbl/d at a very slight decline of both oil and water (800
barrels of water a day), and is projected to produce more than 28,000 barrels of total oil recovery at
economic limits at current oil prices.

Many planning and operational lessons were learned on this application, but the key point is
that a very small independent operator has generated value in an old depleted asset by properly
applying complex MPD re-exploitation technology in a very low-cost environment.

Historically, drilling a well for only 28,000 barrels of total oil recovery from a five-foot
thick depleted interval would have been considered economically unviable and highly risky. This
field history demonstrates the potential to add value in this setting. It is expected that there are many
similar settings and opportunities in many of the mature basins in the lower-48 states. However,
there continues to be a number of applications where MPD attempts have failed or gained less than
optimal results, from a technical and/or commercial standpoint, as was seen in the second project
targeting the Waltersburg Sand.

Second Horizontal Well

Based on the success of the first horizontal well project, the operator pursued a similar re-
exploitation tactic in a nearby field with a near identical reservoir setting in the same sand unit. This
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is a larger field with a similar production history from vertical wells drilled on 10-acre spacing and
waterflooded as field pressure declined. Over its operating life, the field had produced 9 million
barrels of oil, 200 million barrels of water and approximately 35 million barrels of river water had
been injected. It was anticipated that the waterflood had preferentially swept the lower section of
the 50-foot thick sand interval, leaving the upper four to six feet relatively unswept.

The objective was to place 2,100 feet of horizontal openhole interval along the top of the
sand, skipping below the shale seal with MPD to keep the BHP in a near-balance to underbalanced
condition while drilling. Similar to the first case, no LWD or evaluation logging would be
employed other then the addition of a pressure-while-drilling sensor on the BHA to confirm that the
near-balance BHP target was being achieved.

Based on the historical data of individual well production and injected fluid volumes, the
optimal location for an infill horizontal well was selected based on the area illustrating the best
produced oil/water ratios. In efforts to confirm the lateral distribution of the target sand and to
confirm that acceptable oil saturation still existed in the upper five feet of the sand interval, a
vertical pilot was drilled within the planned horizontal well placement fairway, then cored and

logged for reservoir description.
FIGURE 3

MPD Surface Equipment Setup (Well No. 2)

This vertical well was drilled conventionally overbalanced, the target sand interval was
penetrated and the reservoir properties were observed as expected. This field has slightly superior
properties than seen in the first case history, and the measured reservoir pressure was around 350
psi, a greater degree of depletion compared to the first well. Resmod predictions suggested a similar
production response as seen in the first case if 2,000 feet of interval was properly placed and
undamaged during construction.

After evaluating the vertical pilot, the horizontal well was drilled with a similar design as the
first well. One alteration employed on this project was to use nitrogen instead of air to lighten the
KCI drill-in fluid with a closed-loop surface separation system. This is a more intense and
complicated arrangement of surface equipment than simple air injection and a large gas buster, and
the amount of surface equipment and personnel required was significantly out of the ordinary for
drilling activity in this area, as shown in the surface setup in Figure 3.

From an MPD application design perspective, and in hindsight, this setup was
overengineered for what is required in an IADC MPD Level 1 setting (where the well is incapable
of natural flow to surface, is “inherently stable” and is a low-level risk from a well control point of
view).
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Based on the low pressures, gas and oil in-flow rates observed during the construction of
this well, the operator will either revert back to the more basic and less costly air injection/gas
buster system in future wells in this field, or employ only produced water as the drill-in fluid and
drill the well in a controlled overbalanced condition. The logic in this second option is an
expectation that invasion by filtered connate water will result in an acceptable level of damage, but
would significantly reduce capital costs and operational complexity. However, this would also
present a well construction risk related to lost circulation and stuck pipe events, etc.

Operational Problem

In general, well construction activities went as planned once a series of closed-loop
equipment setup issues were settled, (where/how to monitor produced gas and fluid volumes, how
to collect surface samples, etc.). The one key operational problem experienced on this well was
related to geosteering. Because of a series of operational errors and misunderstanding of long-term
trajectory goals, the first portion of horizontal productive interval was placed 10-15 feet below the
planned target TVD in the sand interval. This created a low spot at the heel and a slight slantup
design along the six-inch open-hole horizontal interval.

This geosteering error occurred in about six hours of rig activity, but may be the pivotal well
design attribute that led to the possible economic failure of the well. This is a good illustration of
the critical geosteering challenge faced in most horizontal infill applications, and is a dominant
failure mode in many cases. Geosteering is not simply the use of high-end LWD tools and the
employment of a “pay zone drilling specialist” in the horizontal construction phase. Properly
applied, it demands a fully integrated and highly communicative team approach during all
directional drilling phases to both find the moving geologic target, and also to effectively respond
and properly modify the planned path as site-specific structural/geologic surprises are encountered.

One cannot express adequately the degree of geologic surprises encountered when placing
horizontal intervals in “known” fields, and the resultant geosteering challenges that must be faced
and overcome during these critical few days of complex well construction. This type of infill
horizontal well cannot be drilled based solely on following a smooth line in a planned well
trajectory plot. Any operator pursuing such an application should be ready to respond to surprises,
and have the team prepared with contingency options considered and reviewed before field
operations commence.

One interesting field observation in this case was the production of whole drilling mud in the
return drill-in fluid as the productive interval passed within 60 feet laterally of the vertical pilot
bottom-hole location. Since the horizontal interval was drilled with a water based drill-in fluid in a
near balanced BHP condition, the only viable explanation of this whole mud observation is lateral
invasion of this mud from the nearby pilot well, which had only three days of open-hole
overbalance exposure during construction and testing. There were some thin intervals of sand seen
in the pilot logs and cores, illustrating up to 900 milliDarcy of horizontal permeability.

It is believed that such an interval was invaded by mud while drilling the pilot to a depth of
lateral invasion exceeding 60 feet, and this was the mud observed when the horizontal interval
passed that distance away from the pilot well’s bottom-hole location. This illustrates the extreme
susceptibility to invasive damage this depleted sand interval has when using conventional
overbalance well construction methods. This experience strongly supports the motivation to drill in
a near-balance mode to mitigate this relatively irrevocable damage mechanism in horizontal well

111



UNHNNINGILE LSIGE0IHM-GITE03IGH0 LEBNHNG0N TIAE=0 , idIIO NI 6530130 LS 3dB0-

SCIENTIFIC-TECHNICAL INFORMATION- INTERNATIONAL JOURNAL ,,GEORGIAN OIL AND GAS" A9, 2006
MEXOYHAPO[HbIA HAYYHO-TEXHUHECKUIW, UHOOPMALIMOHHBIN XYPHAN , HE®Tb U FA3 NPY3UN"
3BEMARY - 3VARINL LI SIIENSY R SITEMMIND, 3IANINL I35MZISNBIBNY - SCIENCE

applications in depleted settings. Effectively managing this damage mode will be a critical factor of
success in any such horizontal well infill application

The maintaining of a near-balanced pressure condition while drilling the horizontal interval
was confirmed by BHA/BHP sensor readings and observations of water and oil inflow (up to 300
barrels of water a day was observed while drilling). However, detailed metering and measurement
of produced oil and water volumes was difficult to impossible given the closed-loop surface system
design, so the actual degree of underbalance generated at any one point along the well, or the actual
inflow potential exposed at any given point was difficult to quantify.

Critical Observations

A series of critical observations were noted in this field case that relate to the true ability to
manage the BHP at targeted levels during horizontal well construction with multiphase drill-in
fluids in pressure-depleted settings. Figure 4 offers an illustration of the predicted and actual BHP
levels observed while drilling. There are two critical realities represented in this plot. The BHP was
fluctuating dramatically in early time (left side of plot), showing BHP variation from a low of near
100 psi to a high exceeding 500 psi. This is an unavoidable result of compressive phase surging and
slugging within the well during connections, tripping or other variations of drilling parameters
necessary in all MPD operations.

All horizontal wells behave as very effective separators, so the surging dynamics can
increase as well length is extended and varying reservoir quality is exposed. Note that as field
activity progressed, optimum MPD parameters were defined and applied to better control the BHP
surges. This learning experience is clearly expressed by the smoothing of the BHP surges seen at
the end section of the well (right side of plot).

FIGURE 4
Predicted versus Actual BHP (Well No. 2)
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Courtesy of Weatherford

This BHP pressure dynamic may be unavoidable when constructing horizontal intervals in
an MPD mode. Site-specific field trial and error is required in every case to get control of this
dynamic. The level of field experience of the MPD provider is critical in this respect, and this core
competency varies significantly among service provider field staff. The vast majority of smaller
independent staff is not versed in the site-specific trial-and error required in any complex well MPD
application.
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A detailed prespud meeting is a must, including training and safety orientation sessions for
all field staff. As part of this planning effort, an MPD model prediction should be reviewed, with
contingencies and maximum acceptable parameter levels preset (i.e., maximum acceptable surface
back pressure, oil and gas release rates, etc.) for any such application to be conducted safely and
have a chance of economic success. Even with this preplanning, trial-and-error of operational
parameters on site will always be necessary to get as close as possible to the intended conditions.
The uncontrollable BHP dynamic is one reason maintaining a truly underbalanced BHP condition
while constructing horizontal intervals is an elusive, if not impossible, objective in many cases.

Another critical reality is illustrated in respect to the accuracy of modeling or predicting the
BHP dynamic. Note in Figure 4 that the actual BHP levels (magenta) are consistently above the
predicted values (red/orange) all along the well. Even when running sensitivities to water inflow,
various friction factors and operating parameters, the model could never match the actual BHP
conditions observed with the bottom-hole pressurewhile-drilling sensor. The author has observed
similar results in many MPD applications monitored globally.

There are many commercial multiphase models available in the industry. All have specific
strengths and weaknesses, and all have a degree of accuracy dependent on site-specific parameters
and the setting. None are perfect for all settings, and none can exactly predict the BHP dynamic in
any given setting because of all the downhole unknowns and site-specific operational variables. The
operator must be aware of this modeling constraint when planning any application, and be prepared
to alter operational parameters and BHP targets as site-specific trial and error is conducted in the
field.

It must be noted that this application was very successful in obtaining reasonable levels of
BHP control, particularly at the end of the well. The targeted BHP of 350 psi was only obtained by
reducing the fluid pumping rate while maintaining constant backpressure and gas injection rate. In
fact, the water injection rate was reduced below the minimum recommended by the mud motor
provider, and the model predicted lower limit for good cuttings transport along the horizontal
section. Even with the reduced liquid rate, the motor preformed adequately and hole cleaning was
effective.

The well was drilled to target length with good oil-stained cuttings, water and oil inflow
observed all along the productive interval. Regular pipe movement and short trips were employed to
ensure good hole cleaning and reduce torque and drag to workable levels. The independent operator
employed a thirdparty field supervisor with extensive horizontal MPD experience in both field
cases. Having this experience onsite is a critical resource to successfully implement this form of
complex well MPD re-exploitation.

Heel ‘Short Circuit’

Finally, and most importantly, is the lesson learned on this well regarding the optimum
MPD strategy as well construction activities vary from the base plan. The goal was to maintain a
BHP of 350 psi to be near-balance with the reservoir pressure to avoid invasive damage. However,
maintaining this BHP at the toe of the well as productive length was extended meant that the heel of
the well must be exposed to an ever-diminishing BHP condition. This is caused by the increasing
equivalent circulating density (ECD) effect as length is extended. If the extended length ECD effect
is 70 psi, the heel must be exposed to 70 psi less BHP than the toe; thus maintaining a 350 psi BHP
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target at the toe relates to a 280 psi BHP condition at the heel. This can be expressed another way
by saying that the heel must be exposed to a 70-psi drawdown while maintaining the toe at a 350-
psi BHP at-balance condition.

This degree of drawdown, combined with an unavoidable 100 psi variance during
connections, implies that the low-point heel of the well will see more drawdown while drilling the
toe than is intended during the initial production of the well. In effect, a short-circuit drawdown
condition has been deliberately applied at the low heel of the well, encouraging premature water
breakthrough at that point before drilling operations are completed. This “short circuit” effect may
have been observed in the field as water inflow increased while the length was extended, but the
inability to accurately monitor water inflow increase may have masked that observation.

In any case, this heel short circuit did occur, as seen in the early production performance of
the well. The actual production behavior indicates strong water inflow from the heel, possibly
preventing oil inflow from the slanted-up mid and end sections of the well. An interesting reservoir
management challenge is raised by this behavior. Should the operator pursue high-volume lift of
water in hopes that the resultant pressure decline will eventually allow oil to inflow from the farther
intervals of the well? Or should a workover be performed to try to shut off the heel short circuit?

The fact that the well is an open-hole completed design is advantageous, in that numerous
options are available should the operator attempt to seal the heel of the well (i.e., open-hole packer
on tubing extension, swell packers or liners of various designs). Before pursuing that option, the
operator has installed a high-rate ESP to lower reservoir pressure in hopes that the increased relative
drawdown will eventually lead to increased oil production via an “inverse coning” response. The
very early well production response to this high-volume lift tactic is encouraging.

The key point is that the intent to maintain a near-balance BHP condition along the total
length of the well may not have been optimum, if not counterproductive, in this particular case. This
was particularly worrisome once the heel was placed low in the target interval. Better oil production
may have been gained by allowing a slight increase in BHP to counteract for the ECD effect on the
low heel as well length was extended. The waterbased drill-in fluid was selected in hopes that it
would generate less invasive damage versus a conventional drilling mud.

Perhaps a slight overbalance BHP condition may have been acceptable at the toe as a trade-
off to avoid the “short circuit” promoting increased drawdown expressed at the low heel. Applying
MPD may often have a more complex impact than simply reducing pressure overbalance in
depleted settings. This experience clearly demonstrates that MPD BHP objectives must be
considered in detail and in connection with planned and actual well profiles, completion attributes
and contingencies, reservoir management, and long-term production and workover strategies.

Key Findings

The key findings from these two similar field cases include the fact that considerable re-
exploitation potential exists in the numerous marginal and depleted oil and gas fields in the lower-
48 states. This potential can be realized by properly applying a combination of complex well infill
drilling with nondamaging MPD well construction practices. By properly leveraging these
technologies, and with high commodity prices, even extremely thin and dramatically depleted
mature fields can be reexploited to add value and increase ultimate reserves.

Many of these marginal assets are operated by small independents in very low-cost
environments. Most of these entities lack core competencies in applying complex MPD well
construction technologies. These independents are often hesitant to consider the potential based on a
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belief that this form of well construction is too complicated and expensive for a low-cost setting.
However, a minimal investment in time, engineering resources and technical training is all that is
required to arm the small independent with enough technical competencies to pursue these
applications. Simple analytical models are available that accurately predict potential site-specific
horizontal infill well performance so that the user can define reasonable net present value goals
prior to initiating relatively expensive and complex well construction investments.

Another key finding is that defining, designing and optimizing MPD operations will always
require a degree of site-specific trial and error to deal with the unavoidable BHP dynamics. No
multiphase models are available that can exactly predict and account for all the site-specific
reservoir and operational variables when applying complex well MPD construction in depleted infill
applications. The degree of core competency and understanding of the BHP dynamics and required
field trial and error steps varies dramatically within the ranks of key service providers and
independent operator field staffs. Properly staged and documented prespud meetings and training of
rig crews is a critical element for safety and success in these applications. Employing a BHP sensor
on the BHA and fine monitoring of produced fluids, liquid-to-gas ratios, and applied backpressure
will provide critical insights to optimize MPD parameters on a site-specific basis.

These two projects also demonstrated that geosteering remains a dominant failure mode in
these applications. Many smaller independents are unaware of the degree of reservoir and structural
surprises that are encountered when horizontally infill drilling in known fields, and the continued
misunderstanding and operational errors occurring related to directional drilling standard practices
versus site-specific geosteering requirements.Choosing and properly communicating the right
geosteering strategy for a particular application is always a key, as is “keeping it simple” since the
low-cost setting will normally not support high-end LWD geosteering solutions. The asset team
must consider all possible observations and contingencies, and be ready to respond to surprises
during those critical few days of complex well construction.

Another important point illustrated in these projects is that MPD can be safely and cost-
effectively applied in low-cost marginal settings. Surface equipment selection and layout is often an
issue that is overlooked, but must be fully reviewed and planned with all stakeholders prior to
mobilizing equipment. In many of these re-exploitation applications, an IADC MPD level one
setting exists, so that air and gas busters may be all that is required (keeping it simple). When using
air, corrosion mitigation is always an important operational concern.

The final consideration is that the concept of constructing a horizontal interval in a
maintained underbalanced condition in depleted settings is an illusive, if not impossible, goal. One
key reason for this is the relatively unavoidable BHP dynamic occurring with multiphase fluids in a
horizontal separator. Given that operational challenge, drilling a productive interval with a slight
overbalance BHP objective with a nondamaging drill-in fluid may be a better tactic. The optimum
BHP objectives must be site-specifically determined, and be adjustable given actual well paths,
operational parameter trial and error variation, and the planned completion and production
strategies to be applied over the life of the well.

Editor’s Note: The author acknowledges the support of Maurer Technology and thanks

Weatherford for providing illustrations and the operator for allowing the field case studies in the
Waltersburg Sand unit to be published.
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bogoo (Jet Fuel (max))

579.75 (- 11.00)

obgwo (Gasoil.0.2%)

549.50 (- 3.00)

dobomo (Maze)

254.25 (- 7.50)

Bogommdo (Brand)

58.43 (- 0.60)

Bogomdo (Urals)

55.20 (- 1.39)
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SECTION OF MAIN PIPELINES

UDC 677.1/.5
PIPELINE STRUCTURAL WHOLENESS MONITORING BY MEANS OF FIBRE-OPTIC
TRANSMITTERS. G. Bakhtadze, G. Varshalomidze, |. Goguadze, M. Samadashvili, E.

Christesiashvili. ,,Georgian oil and gas". Ne19, pp. 25-40, Thilisi, 2006, (Georgian).

The article deals with the problem of applying the fibre-optic transmitters, their up-to-date state and
tendency of development for monitoring the main pipeline structural wholeness.

The fibre-optic transmitter classification, the history of creation, methods of building and principle
schemes, the sphere of its application in indrustry are given.

The particular attention is given to the methods and schemes created for the pipeline structural
wholeness monitoring. The perspectives to use such systems are illustrated. 19 il., bibl. 12 (1 in Georgian, 7
in Russian, 4 in English).

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

SECTION OF GEOLOGY

UDC 552.43+549.643.3
GLAUCOPHANE ROCKS OF THE BECHASIN COMPLEX. S. Gvelesiani, N. Poporadze.
,,Georgian oil and gas". Ne19, pp. 41-49, Thilisi, 2006, (Georgian).

On the basis of long-term mineralogical-petrological investigations of metamorphites of the Khasaut
and Chegem Series of the Bechasyn complex has been established, that metamorphites of the complex
were metamorphosed in higher pressure conditions of green schist facies. Zonality of marking minerals of
the subfacies points to prograde character of metamorphism. The Bechasyn complex amphiboles are
characterized by high content of NaZO which is conditioned by temperature increase when regional

metamorphism occurs.Attendance of phengite, paragonite, albite, chlorite, epidote, garnet in Na amphibole
parageneses testifies to regional metamorphose of high baric type. It is determined that mineral formation
takes place both by reactional substitution and steadyphase transformation when regional metamorphism
occurs. Minerals of glaucophane group are developed in the suits of Khasaut and Chegem series in the
basin of the Kuban river and its tributaries as well as in the basin of the Baksan river and its tributaries. 6 il.,
tab. 1, bibl. 4 (in Russian).
Key words: sodium amphibole, paragonite, garnet, glaucophane, x-ray spectral, heterogenous chemical
composition.

UDC 398(47.93)56.11.622.75

NEW DATA ON DISTRIBUTION OF SARMATIAN FORAMINIFERA IN THE SEDIMENTS OF

KAKHETI L. Maisuradze, K. Koiava. ,,Georgian oil and gas". Ne19, pp. 50-62, Thilisi, 2006, (Georgian).
Sarmatian sediments on the territory of Kakheti are oil-bearing. In recent years, for the purpose of

prospecting oil and gas, deep oil wells have been bored. Processing the muddy material allowed the

foraminifera complexes in alternation in the sediments revealed by the wells.
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The material was studied in the oil wells: Vashliani No.1, Vashliani No.10, Taribana No.39,
Taribana 40.

So middle and lower Sarmatian and Konkian are determined according to foraminifera complexes
in oil wells. Middle Sarmatian sediments are divided into three parts, and lower Sarmatian — into two. The
lower part of lower Sarmatian is transitional, and its fauna complex proves successive connection between
Konkian and Sarmatian faunas. 2 il., bibl. 13 (1 in Georgian, 1 in English, 11 in Russian).

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

UDC 552.43+549.643.3

NEW DATA ON GLAUCOPHANE SCHISTS OF THE BECHASYN METAMORPHIC
COMPLEX (THE NORTHERN CAUCASUS). s. Gvelesiani, N. Poporadze. ,,Georgian oil and gas".
Ne19, pp. 63-68, Thilisi, 2006, (Georgian).

Glaucophane - bearing metamorphites of the Bechasyn complex belong to the higher-temperature
stage of non-typical facies of glaucophane schists. They developed in intercontinental conditions and
underwent Baikalian lawgradient and high-barite prograde regional metamorphism. 1 il., bibl. 19 (12 in
Russian, 7 in English).

Key words: sodium amphibole, paragonite, garnet, glaucophane, lawsonite, jadeite, subfacies, mineral
equilibriums, x-ray spectral.

UDC 398(47.93)56.11.622.75
FOR THE STRATIGRAPHY OF KARAGANIAN AND KONKIAN SEDIMENTS OF GEORGIA
S. Khutsishvili. ,,Georgian oil and gas". Ne19, pp. 69-74, Thilisi, 2006, (Georgian).

Despite several geologists' opinion our new field and paleontological investigation data absolutely
confirm stratigraphical chart of Karaganian and Konkian sediments given by E. Jgenti (1991), which is as
follows:Karaganian region layer is subdivided into two sublayers: Arkhashenian and Varnian. An
independent Kartvelian stratum — in Khobi and Mukhuri sublayers. As for Konkian, it is subdivided into
Sartaganian and Veselianskian sublayers. 1 il., bibl. 9 (in Russian).

Key words: stratigraphy, Mollusk fauna, Paratetis.

UDC 621.396:665.5
SATELLIE COMMUNICATION AND SPACE GEOLOGY. N. Sologashvili, L. Khitarishvili, G.
Keleptrishvili. ,,Georgian oil and gas". Ne19, pp. 75-79, Thilisi, 2006, (Georgian).

The photo - and telephotographs taken from space ships enable to explore zone and global
peculiarities of atmosphere, lythosphere, gydrosphere, biosphere and totally the landscape of our planet and
determine the supposed location of the mineral resources fields. For this purpose the geological objects
distance study method is widely used. Installation of this method allowed to reveal oil, gas, copper and other
mineral resources beds and track the geologic section structure directions. 2 il., bibl. 3 (in Russian).

Key words: satellite communication, space geology, distance study.
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SECTION OF DRILLING TECHNIQUES AND TECHNOLOGY;
AUTOMATIZATION OF CONTROL

UDC 622.24+532.5

PROGNOSIS OF HE TRANSITION OF OUT OF COLOMN SYMPTOMS IN GRIFFON OR
OTHER FORMS OF COMPLICATIONS BY MEANS OF RECOGNITION METHOD. G.
Varshalomidze; |. Goguadze, A. Chichinadze, I. Tavdumadze, Sh. Kharebava. ,,Georgian oil and gas".
Ne19, pp. 80-88, Thilisi, 2006, (Georgian).

The work deals and analyses the out of colomn symptoms in griffon or other forms of complications
by forms recognition method. The statistics data of the factual material are obtained from 43 wells of
Ninotsminda field. On the basis of training selection the decisive code (DC) is drawn up inluding: depth of the
well (H), depth of the previous colomn (H'), bed pressure (Pn); hydrostatic pressure gradient (P'n). On the
basis of form recognition by Valda method the following is calculated: diognose and information coefficients.
As a result griffons of 4 wells and a number of other complications have been revealed including catastrophic
absorbtions, considerable delays and outbursts. In particular, on well #100 a catastropic oil and gas outburst
has actually occured. It considerably contaminated the oecology of the region. Tab. 3, bibl. 2 (in Russian).
Key words: out of colomn, griffon, absorbtion, delay, burst out.

UDC 622.243.24

X-RAY CHARACTERIZATION AND X-RAY FLUORESCENCE ANALYSIS OF THE
PORTLAND CEMENT OCCUPATIONAL DUST. G. Varshalomidze, E. Miminoshvili, M.
Oniashvili. ,,Georgian oil and gas". Ne19, pp. 89-93, Thilisi, 2006, (Georgian).

The properties of grouting mortar are considerably governed by its ingredients. In order to lighten the
mortar and provide its expanding feature, the authors propose to use the occupational dust produced
during clinker sintering in the rotating furnaces of cement works. An X-ray diffractometric and x-ray
fluorescence characterization of the dust is discussed and shown that it consists of clinker minerals. The
micro-particles of the dust are of spherical shape with low density and high surface hardness. 2 il., tab. 1,
bibl. 7 (2 in Georgian, 3 in Russian, 2 in English).

Key words: cement, grouting mortar, X-ray characterization, X-Ray Fluorescence, powder, micro sphere

UDC 622.323

SELECTIVE IZOLATION OF BED WATERS APPLYING WATER SWELLING POLYMERS
IN OIL FIELD PRODUCTIVE HORIZONS. V. Khitarishvili, T. Sarjveladze. ,,Georgian oil and gas".
Ne19, pp. 94-99, Thilisi, 2006, (Georgian).

For bed waters selective izolation BHP-415 polymers are recommended to apply in order to increase
the oil flow in the wells under expoitation. They absorb water and swell as soon as they join it; as a result
they increase 100 times in volume. Applcation of polymers BHP-415 has a number of advantages compared
with widely used cementing and polymer compositions used for different purposes. Once contacting with
water they block the bed channels where water bursts in.

At the same time they are solid, never have negative influence on the oilbearing zone.

Application of these polymers for bed waters selective izolation is of great importance for increasing
the oil debit from productive horizons. 4 il., tab. 1, bibl. 5 (1 in Georgian, 2 in Russian, 2 in English).

Key words: bed waters, selective izolation, polymers, swell.
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UDC 622.244.441:532

CLEANING THE WELL FACE FROM THE DRILLED OUT BED TINY PARTICLES AND
REMOVAL ON THE WELL SURFACE BY MEANS OF POLYMER DRILLING FLUID WHILE
DRILLING. G. varshalomidze, V. Khitarishvili. ,,Georgian oil and gas". Ne19, pp. 100-106, Thilisi, 2006,
(Georgian).

The effective cleaning of the well face from the driled out bed tiny particles is quite an actual
problem. It needs timely solvation in order to better the drilling tool activity and the drilling process. The
polymer drilling tools that relate to pseudoplastic liquid group can remove the slime and then use it. Applying
the slime while drilling considerably increases technical and economic indexes of drilling. 2 il., tab. 3, bibl. 5
(2 in Georgian, 3 in Russian).

Key words: pseudoplastic liquids, polymer fluid, drilling fluid, slime.

UDC 622.24:05(031):551.46

COMBINING MPD TECHNOLOGY WITH HORIZONTAL DRILLING CREATES NEW
OPPORTUNITIES IN MATURE ONSHORE FIELDS. R.G. “Bob” Knoll. ,,Georgian oil and gas".
Ne19, pp. 107-115, Thilisi, 2006, (English)).

The article deals with the problem of re-exploitation of marginal fields onshore applying a complex
well/MPD application,. The BHP management at targeted levels is given. Alll these add value to the specific
assets.

First Horizontal MPD well and second Horizontal well technologies are also discussed in the article.

Operational problems and critical observations are considered as well.

The key-finding from the mentioned two similar field cases include the fact that considerable re-
exploitation potential exists in the numerous marginal and depleted oil and gas fields in the lower - 48 states.
4il.

Keywords: MPD, onshore, underbalance, nearbalance, mature, depleted, re-exploit, oil-saturated, invasive.

SECTION OF MINERAL RESOURCES BENEFICIATION

UDC 622.546.711

DEVELOPMENT OF THE TECHNOLOGICAL SCHEME OF CHIATURA MANGANESE ORE
SLIME BENEFICIATION. Grigalashvili A. ,,Georgian oil and gas". Ne19, pp. 116-119, Thilisi, 2006,
(Georgian).

The possibility to beneficiate the "Chiaturmanganets” sludges by means of combined method is
considered in the article. In particular beneficiation of large fractions applying machines of high frequency
settling.

For beneficiation of small granular sludges the foam separation is recommended to apply.

The optimal consumption of filtration reagents already applied is defined when foam separation
occurs. 2 il., tab. 2, bibl. 2 (in Russian).

Keywords: sludge, settle, float beneficiation.
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CEKUMA MATMCTPAJIbHbLIX TPYBOMNPOBOAOB

YOK 677.1/.5
MOHUTOPUHI CTPYKTYPHOW LIENOCTHOCTU TPYBOMNPOBOOOB BOJIOKOHHO-
ONTUYECKUMU OATYHUKAMM (coseplieHHoe cocTosiHme M TeHaeHuuu passutus). Baxtapse
Ox., Bapwapomunse I.X., lNoryapse WU.K., CamapawsBunu M., Kpuctecnawsunu 3. //HedTb 1 ras
py3un. Toumnmen, Ne19, 2006, c. 25-40 (I'pys.).
B paboTe npeacraBneH MOHUTOPWUHI CTPYKTYPOW LIENOCTHOCTM MaructpanbHoro tpybonposoga ¢
NPUMEHEHMEM BOJTOKOHHO-OMNTUYECKMX ATYMKOB, €r0 COBPEMEHHOE COCTOSIHUE N TEHAEHLMS Pa3BUTUS.
HaHbl knaccudukaumnsi BOMOKOHHO-OMTUYECKUX [OaTyMKOB, WUCTOPUS WX CO34aHus, MeTodbl MX
MOCTPOEHMS W NpUHUMNManbHble Cxembl, cdepa npumeHeHuns. B pabote ocoboe BHMMaHue ygeneHo
CO30aHnio METOOOB WM CXeM [Afsi MOHUTOPMHIa CTPYKTYPHOW LienocTHocTu Tpybonposoga. [MokasaHa u
AakasaHa 6onbluas nepcnekTuBa NpMMEHeHUs aTux cxemM. Mn. 19, 6ubn. 12 (1 rpys., 4 aHr., 7 pyc.).
KnioueBble cnoBa: MarucTpanbHbIi TPyOONpoBoA; CTPYKTYpHasi LLENTOCHOCTb; MOHUTOPUHI; BOJIOKOHHO-
ONTUYECKUI OaTUKK.

CEKUUA MEONOrn

YOK 552.43+549.643.3
MAYKO®AHOBbLIE CJIAHLbl BEHYACBIHCKOIO METAMOP®UYECKOIO KOMIIE-
KCA rsenecuanu C.I'., Monopaase H.T. //HedTb v ras Mpysumn. T6unmcu, Ne19, 2006, c. 41-49 (Mpys.).

B pesynbTrate getanbHOro MMHEpPanoro-neTporiormyeckoro uccrnegoBaHms metamopduTtoB Xaca-
yTcKon 1 Yeremckon cepuii BevacbiHCKOro KoOMMNmekca yCTaHOBMEHO, YTO NOPoabl KOMMNIeKkca OTHOCATCS K
BbICOKOTEMMEPAaTYPHOM YaCcTU HETUMUYHON haummn rmaykogaHoBbIX CraHueB. YCTaHoBMAEHO, YTo amdubonsbi
KOMMNMeKca xapakTepusyloTca noBblleHHbIM coaepxaHmem Na,O , 06ycrnosneHHbIM Bo3pacTaHueM Temne-
paTypbl Npu pernoHansHom metamopdusme. ConposoxaeHne B Na - amcumbonosbix (rmaykodaH, KpoccuT,
BMHUNT, GapyasnT, akepMaHuWT) napareHesucax peHrnTa, naparoHuta, anbburta, xnopuTa, anuaoTa, rpaHaTa
cBMAeTenbCcTByeT O BbICOKOM 6apuyeckom Tune pervoHanbHOro meTtamopdusma. YCTaHOBMEHO, 4TO
MUHepanoobpasoBaHve, Npu perMoHanbHOM MeTamopdusmMe, NpoTekaeT Kak peakuMOHHbIM 3aMeLleHVeMm,
Takke nyTem TBepAoda3oBbix NpeBpalleHnin. Un. 6, Tabn. 1, 6udn. 4 (pyc.).

KnioueBble cnoBa: HaTpueBbii amduborn; naparoHWT; rpaHart; rnaykodaH; peHTreHOCNneKTpanbHbIv; rete-
POreHHbIN XMMUYECKUIA COCTaB.

Y[OK 398(47.93)56.11.622.75
HOBbIE JAHHBIE O PACINMPOCTPAHEHUU CAPMATCKUX ®OPAMUHUDEP B OTJ1O-
XKXEHUAX KAXETUWU. Maucypanse 1., Komasa K. //HedTb 1 ras Mpysum. T6unucm, Ne19, 2006, ¢. 50-62
(MCpys.).

CapmaTckue OTIIOXEHUs Ha Tepputopumn KaxeTun aBnsaoTca HedpTeHocHsIMU. B nocneaHue rofsbl, ¢
Lenbio Nnoucka HedTU 1 rasa, NpobypeHbl rMyBokne ckeaxuHbl. O6paboTka LWNamMoBoro matepuarna nosso-
Nuna BbISIBUTL CMEHY KOMMNIEKCOB (DOpaMUHMGEpP B OTIIOXEHUAX, BCKPLITbIX CKBAXKMHAMM.
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LlinamoBbI 1 KepHOBLIN MaTepuan Obinl M3yyeH B ckBaxuHax: Bawnuann Ne1, Bawnunann Ne10, Ta-
pnbaHa Ne39, TapubaHa Ne40.

Takum obpasom, nNo komnnekcam copaMmmHNGEpP B CKBaXXMHAX YCTAHOBMEHbI CPEOHWNA, HWXKHUIA cap-
MaT u KoHk. CpegHecapmaTCKue OTMOXEHUS OENATCA Ha TpW, a HUXKHecapMaTckue Ha ABe vacTu. HukHAs
YacTb HWXKHEro capmarta MMeeT NepexoaHbli XxapakTep, a ero ayHUCTUYECKUI KOMMITEKC FOBOPUT O Npeem-
CTBEHHOW CBS3N MEXAY KOHKCKOW 1 capmaTtckon oayHamu. Un. 2, 6ubn. 13 (1 rpys., 1 aHr., 11 pyc.).
KnioueBble cnoBa: capmar; MuKponaneoHTonorus; dpopamvHudepsl; BoctouHasa pyausi; buocTtpaturpa-

dus.

Y[K 552.43+549.643.3

HOBbIE JAHHbBIE O NMAYKO®AHOBbLIX CNNAHUAX BEYACbIHCKOIO METAMOP®U-
YECKOIO KOMIMJEKCA (CEBEPHbIW KABKA3). I'eenecunanu C.T., Monopaase H.T. //HedTs
ra3 pysuun. Tounucu, Ne19, 2006, c. 63-68 (Ipys.).

MaykodpaHcogepxawme metamopdutbl beyacbiHCKOro KOMMNNekca npuHagnexaT K BblCOKOTeMmne-
paTypHOW CTyneHn HeTUNNYHON haumm rnaykoaHoBbIX CNaHLEB, OHW Pa3BUTbl BO BHYTPUKOHTUHEHTambHbIX
YCMOBMAX U UCMbITann 6ankanbCKuii HU3KOrpaaneHTHbIM U BbICOKOGapu4eckuin nperpagHbii perMoHarnbHbIn
metamopdumam. Mn. 1, 6ubn. 19 (12 pyc., 7 aHr.).

KntoueBble cnoBa: HaTpueBbii amdnbon; naparoHWT; rpaHaT; rnaykodaH; naBCcoHWT; ageuT; cybdauus;
MWHEeparnbHble PaBHOBECUS; PEHTTEHOCNEKTParbHbIN.

YOK 398(47.93).56.11.622.75
K CTPATUTPA®UUN KAPATAHCKUX U KOHKCKUX OTNOXEHWUU MPY3UWN. Xyunweunm C.
/[HedhTb 1 ras Npysun. Toumnmeum, Ne19, 2006, c. 69-74 (I'py3.).

Hawwn HoBble AaHHble reonormyeckux 1 NaneoHTONOrMYecknx NccrnefoBaHnin, BONpekM npeacTas -
NeHMAM HEeKOTOpPbIX reonoroB, MOSTHOCTbIO MOATBEPXAAKT CTpaTurpacuyecKkyto CXeMy KaparaHcKux u
KOHKCKMX OTNoxeHun, npegnoxeHHyio E. M. XKrentn (1991). Cxema Bbirnsgnt cregyoowmm obpasom:
KaparaHCKui pernosipyc nogpasgensercs Ha apxalleHCKUA U BapHEeHCKUA NoabspycChbl; KAPTBENbCKUN —
Ha XOBCKUIM M MYXYPCKUIA NogbAPYChl, @ KOHKCKUIA - HA capTaraHCKuii U BecensHckun nogbapycel. An. 1,
61bn. 9 (pyc.).

KnioueBHe cnoBa: ctpaTturpadus; monmntockoBas dayHa; MNapateTuc.

YOK 621.396:665.5
CNMYTHUKOBAA CBA3b U KOCMUYECKAA N'EONOIMNNA. Conorawsunu H., Xutapuwswunu J1.,
Kenentpuwsunu I'. //HedTb 1 ras Npysun. Tounucu, Ne19, 2006, c. 75-79 (Mpys.).

MpousBeneHHble C KOCMUYECKMX Kopabnew oTo- M TENecbeMKM Aal0T BO3MOXHOCTb M3YYnUTb
OCHOBHbIE CTPYKTYpPHbIE, pErMoHarbHble, 30HarnbHbIe 1 rnobanbHble 0CO6EHHOCTN aTMocdepbl, NUMTocdepsl,
rmgpocdepsbl, buocdepbl n naHgwadTa Hawen NnaHeTbl B LIENOM, a TakKe NpeanosioxXMTb MECTOPOXAEHUSA
nonesHblX uckonaembix. B aTmx Lensx WmMpoKko NPUMEHSTCA MeToAbl ANCTaHLMOHHOTO U3YYEeHUsI reoro-
rmyeckmx o6beKToB. B pesynbtaTe BHeApeHMs 3TOro Metoda CTano BO3MOXHbIM BbISBIIEHNE MeCTOpoXae-
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HUA HedTN U rasa, MeaHOW pyabl U OPYrMX 3anexen nonesHblX MCKONaeMblX W MpocreXxuBaHue Hanpas-
NEeHNs1 OTAENbHbBIX Fe0NIorMYecknx CTpykTyp. Mn. 2, 6ubn. 3 (pyc.).
KntoueBble cnoBa: CnyTHMKOBas CBA3b; KOCMUYECKas reonorusi; AMCTaHUMOHHOE U3yYeHue.

CEKLUA HOBOW TEXHUKM U TEXHONOIMU BYPEHUA, CUCTEM
ABTOMATUYECKOI'O YNPABJIEHUA

YOK 622.24+532.5

NPOrHO3MPOBAHUE NEPEXOOA B IrPUDPOHAX 3AKOJIOHHOI'O MNMPOABIIEHUA UITU
B OPYrMX BUOAX OCNOXHEHWMA METOOOM PACMO3HABAHMA OBPO30B.
Bapwanomupnse I'.X., Noryanse U.K., YUnunHanse A., Taaymapnse WU., Xape6ara LU. T. //HedpTb 1 ras
py3un. Toumnmen, Ne19, 2006, c. 80-88 (Ipys.).

B pabote paccMOTpeHbl M nNpoaHanu3vpoBaHbl 3aKOMOHHbIE MPOSABMAEHUS B rpudoHax v wnu B
ApYrux BuOax OCMOXHEHWA MeTOAOM pacnosHaHus obpasoB. CratucTtuyeckne faHHble haKTUYeckoro
maTtepuana B3aTbl u3 43 ckBaxuH HuHouMUWHACKOro mectopoxgeHus. Ha ocHoBe oby4vatowien BbIGOPKM
cocTasrneHo pewatowee npasuno (PM), B koTopoe BKMtoYeHbl: rybuHa ckeaxkuubl (H ), rmybuna npeabl-
aywen kononHbl (H '), naenenune nnacrta ( P n); rpaanenT rugpoctatudeckoro aaenenns ( P’ 1), Ha ocHose
pacnosHaBaHus obpasoB, meTogoM Banga BbluMCReHbl: KO3(PMULMEHTHI AMArHOCTMPOBAaHNS U MHAOpMa-
unn. B pesynbtaTe BbisiBNEHbl rPUAOHBbI 4-EX CKBAXWH W psf APYrMX OCMOXHEHWI B TOM YMCne KaTacTpo-
dmyeckne nornoLeHusi, cunbHble 3aTsSKkM M Bblbpockbl. B yacTtHocTn, Ha ckBakuHe Ne100 BbisBneH u
hakTMyeckn npomsoLlern katacTponyeckuin BbIGpoc HePTU M rasa, YTO 3HAYUTENBHO MOBPESUITO SKOIOTUN
AaHHoro panoHa.Tabn. 3, 6ubn. 2 (pyc.).

KntoueBble cnoBa: 3akOnMoOHHOE NposiBNeHue; rpudpoH; NpmxBar; NoroLleHne; 3aTsaxka; Beibpoc.

YOK 622.243.24

PEHTTEHO®A3HbIA U PEHTFEHO®NOOPECLEHTbIA AHAINU3 NblIM NPOU3BO-
OCTBA TNMOPTNAHAOUEMEHTA. Bapwanomugse I.X., MumuHowsunu 3.6., Ounawsunu M.T.
/[HedhbTb 1 ras Npysun. Tounmem, Ne19, 2006, c. 89-93 (I'py3.).

CBoncTBa TaMMNOHaXXHOTO pacTBOpa 3HAYUTENbHO 3aBUCHAT OT ero KOMMoHeHToB. [nsg npuaaHuns
pacTBopy OOnerdarolmx U paclMpSaOLLUX CBOMCTB NPEANIoKEHO UCMOMb30BaHME MblW, MOMYYEHHOW MNpu
OTXWUre KNUHKepa BO Bpaljalwenca nevynm LeMeHTHOro 3asoga. [lpoBefeHbl peHTreHoasoBbIN U
PEHTreHOMNOOPECLEHTHBIV aHanu3bl NbifM. YCTAHOBEHO, YTO OHA COOEPXMWT: CMECb CbIpbS M MUHEeparbl
KnuMHKepa. Yactvubl Mbinv npeacTaBnsoT co6oM MUKpPOCEpPbl C HWU3KMM yAerbHbIM BECOM W BbICOKOW
NMOBEPXHOCTHOW TBEPAOCTbI0. Mn. 2, Tabn. 1, 6ubn. 7 (2 rpya., 2 aHr., 3 pyc.).

KnioueBble cnoBa: LEMEHT; TaMMOHaXHbLI pPacTBOP; PEHTreHo(as3oBLIN aHanus; pPeHTreHogo-
PECLEHTHbIN aHanu3; gudpakrorpaMmma; nopoLloK; MMKpocdepa.
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YOK 622.323

CEJNIEKTUBHAA U3ondauma nnACToBbiX o4 C NPUMEHEHUEM BOOOHABYXAIO-
WErO nNOJIMMEPA HA HE®TAHbIX MECTOPOXAOEHUAX. Xurapuweunu B.3.,
Capaxsenagse T. Ox. //HedTb u ras 'pysuun. Tounncu, Ne19, 2006, c. 94-99 (I'pys.).

Ons cenekTMBHOM U30MSILMM MNNACTOBbIX BOA B 9KCMflyaTaAUMOHHbIX CKBaXWMHaAxX, C LeNblo
NOBbILIEHNS MpUToKa HedTU, pekoMeHayeTcsa npuMmeHeHne nonuvepoB BHIM-415, koTopble Npu KOHTaKTe C
BOAON NOrnowarT ee u, pasbyxas, yBenumumsaTca B o6beme B COTHU pa3. [Monmmepsl Ha ocHose BHIM-415
UMEIT psSa NPEVMYLLECTB MO CPaBHEHMIO C PacnpOCTPAHEHHbIMWU TaMMOHAXHLIMU W MONMMEPHbLIMU
coctaBamu. BHI-415, pa3byxasa nepekpbIBaeT kaHanbl NnacTa, rae HaxoauTcs BoAa, Npy 3TOM AONTOBEYEH,
MOXOXe Ha TBepOoe BEeLLEeCTBO M He OKa3blBaeT HeraTMBHOE BMMSIHWE Ha HEDTEHOCHYIO 30HY. MpuMeHeHue
3TWX NOMMMEPOB A1 CEMNEKTUBHOW U30MALUN NNAcTOBbIX BO4 MMeeT 0onblioe 3Ha4YeHue Ans MOBbILLEHUSA
nebvTta HedTW M3 NPOOYKTUBHBIX rOpn3oHTOB. Un. 4, Tabn. 1, 6ubn. 5 (1 rpys., 2 aHr., 2 pyc.).

KnioueBble cnoBa: NnacToBble BOObl; CENEKTMBHAA U30MAUUS; NoNnMepsbl; HabyxaHue.

YOK 622.244.441:532
OYUCTKA 3AB0OA CKBAXUHbI OT BbIBYPEHHbLIX YACTUL MOPHbLIX NMOPOA U UX
BbIHOC HA MNMOBEPXHOCTb C NMNOJIMMEPHbLIMU NMPOMbIBOYHbLIMU XXUOKOCTAMU B
NMPOLIECCE BYPEHUA. Bapwanomuase I'.X., Xutapuwsunu B. 3. //HedTb 1 ras Mpysun. Téunmcm,
Ne19, 2006, c. 100-106 ([pys.).

OdbdhekTnBHaAsA ouncTka 3abos CKBaXMHbI OT BbIOYPEHHbBIX YaCTUL, FOPHbLIX NOPOA ABMSETCH akTyarb-
HOWM 3agadyen, pelleHre KOTOPOW 3HaYMTeNbHO ynyywaeT paboTy OypoBoro cHapsiga u npouecca dypeHus.
MonvmepHble NPOMbIBOYHbIE XWAKOCTW, KOTOPbIe BXOAAT B rpynny NCeBAONNACTUYHBIX XUOKOCTEN, UMEIOT
BbICOKYIO BbLIHOCHYK CMOCOOHOCTb LUNaMoOB, U WX MPUMEHEHWE NPWU MPOBOAKE CKBaXKWHbI 3HAYUTENBHO
MOBbILIAET TEXHUKO-IKOHOMUYECKME NokasaTenu OypeHus. Un. 2, Tabn. 3, 6mbn. 5 (2 rpys., 3 pyc.).
KnrouyeBHe cnoBa: nceBgonnacTnyeckme XnakocTu; NOMMEPHbIN pacTBop; 3MEKTUBHBIN; BA3KOCTb.

YOK 622.24:05(031):551.46

HOBbIE BO3MOXHOCTU BKIMKOYEHUA TEXHONOIMMM MPD ONA NOPU3OHTAIb-
HOro BYPEHUA NMPU PA3SPABOTKE NMPUMOPCKUX MECTOPOXXOEHWUWN. P.6o6 Hons.
/[HedTb 1 ras Mpyaun. Toéunmcu, Ne19, 2006, c. 107-115 (AHrn.).

PaccmoTpeH BONpoc uccneaoBaHus - akcnnyaTauum MecTopoXaeHUn B NpUOPEXXHON MOPCKON 30He,
roe NpUMEHsIloT komnnekcHoe obopygoBaHune MPD gns ckBaxuH. [NpumBogntca meHemxmeHT BHP Ha
LeneBoM ypoBHe. Bce 39To noBbIWaeT CTOMMOCTb.

PaccmoTpeHbl TexHonornM pa3paboTky NepBON U BTOPOW FOPU3OHTaNbHbIX CKBaXXWH. PaccmoTpeHbl
Takke npobnembl, BO3HMKLLIME B npouecce paboTbl M kpuTudeckme HabnogeHws. [MNaBHble Haxodku, B
criydae paccMOTpeHMs [OBYX OAMHOKOBbIX MECTOPOXAEHWNA. codepxaTr ToT pakT, YTO 3HauUTEmNbHbIN
noTeHUMan UccnefoBaHUs - aKCMniyaTaummn CyllecTByeT B psae NpUOpPexXHbIX U pa3obpaHHbIX HEDTAHBIX U
ra3oBbIX MECTOPOXAEHUIN B HU3KUX ycnossax. Mn. 4.

KnioueBHe cnoBa: MPD; Geper mops; WCTOWEHHble; paspaboTka [o 6GanaHca; uccrnefoBaHue -
3KcnnyaTaums; NponuTaHHble HedTbIO.
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CEKUMA OBOI ALLEHUA NOJIE3HbIX NCKOMOEMbIX

YOK 622.546.711

PA3PABOTKA TEXHONOMNMYECKOWU CXEMbl OBOIrALLEHUA LLUNTAMOB YMATYPCKOWU
MAPIAHLEEBOW PYObI. Mpuranaweunu A. //HedTb u ras Mpyaun. Téunncu, Ne19, 2006, c. 116-119
(Mpys.).

PaccmoTpeHa BO3MOXHOCTb oboralleHns LWamMoB YMaTypckoro MapraHua KOMOUHMPOBaHHbLIM
MEeTOAOM, B YaCTHOCTM, oboralieHne KpynHblX dpakuui ¢ NCNofib30BaHNEM BbICOKOYACTOTHBIX OCaA0Y4HbIX
MawuH. [na oboraweHns Menkux 3epHUCTbIX LUNamMoOB PEKOMEHOOBaHO WMCMOMb30BaHWE KOMNEKTUBHON
CXeMbl MEHUCTON cenapaumn.

OnpegeneH onTumanbHui pacxod UNbTPaUMOHHBIX PeareHToB, UCMNOSIb30BaHHbLIX MPW MEHWUCTOW ce-
napauun. MNpeanoxeHa oTcagka wnamoB — proTaunoHHas (NeHHas cenapauus) cxema oboraweHus. Un.
2, 1abn. 2, 6ubn. 2 (pyc.).

KnrouyeBue cnosa: wnam; otcagka; pnotauus.
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