OTKPLIBAA HOBbIE FOPV3OHTDI: amﬁuuuo;naﬂ celicMuyeckan
nporpamMmma, paccHuTaHHaA Ha WUPOKUK Kpyr
nonb30Barenen, NPoNbLET HOBbIM CBET Ha ceKkpetbl Kacnua

The Final Frontier: ROGTEC looks at an ambitious multiclient
exploration survey in Kazakhstan’s sector of the Gaspian Sea

CerO,ElHFl HaxoXxgeHne HOBbIX paI7IOHOB, nepcneKTUBHbIX AN1A pa3Beakn
Ha HedpTb 1 ras, ynobHbIX AnA A0CTYNa 1 NoTeHuMansHo obnaaatoLmx
3Ha4UTEnNbHbLIMM 3anacamv, NPeACTaBnAeT Co60M Kak MUHUMYM
CNoXHewLwyto 3aaady. Bo3bmyTe AnA npymepa KazaxCTaHCKWUI CEKTOP
Kacnuinckoro MopA, rae pacrnonoXeHO rMraHTCKoe MecTopoXaeHne
KawwaraH — kpynHeiee oTKpbiTue 3a nocnegHvie 30 neT, a Takxe
HaxXoAATCA Apyrue 3HauuTenbHble 3anexu yrnesogopoaos. OaHako
komnaHuA Veritas HeaaesHO 06bABUMA O MNaHax HavaTb HOBY!IO,
ambuULIMO3HYIO NPOorpaMmy CEMCMOpPa3BEeaKMN B Ka3axCTaHCKOWN 30He
Kacnuinckoro MopA, pacCHUTaHHyo Ha ANMTENbHbIM Nepuoa, KOTOpyo
6yneT BLINOMNHATL €e NapTHep N0 COBMECTHOMY MPeAnpuATUIO,
komnanuA Veritas Caspian. Pesynbtatom 310 AeATenbHOCTY ByAeT, kak
OXMAAEeTCA, CO3AaHNe KpyrnHeunwen B CTopun brnbnmoTekn gaHHbIX,
paccUMTaHHOW Ha LUMPOKUIA Kpyr Nonb3oBaTenen.

Komnanua Veritas noanuncana aKCKo3nBHOE cornatleHme ¢
MUWHUCTEPCTBOM 3HEPreTUKM 1 MUHEpanbHbIX pecypcoB KasaxcTtaHa
0 NpoBeAeHNN cerncmopasBenkn AnA c6opa HEIKCKITHO3UBHbIX
(noTeHumanbHO 06LLEeAOCTYMHbIX) CENCMUYECKNX AaHHbIX Ha BCE
OTKpbITON TeppuTopumM aToro cektopa. ObcnenoBaHue cekTopa

1 c60p AaHHbIX TOMbKO YTO HAYanuch 1 GyayT KOOPAVUHUPOBATLCA

C pAAOM NpeacToALmMX 3TanoB NMUeH3NPoBaHUA. I'IonyquHaﬂ B
pesynbTate NPoOBEAEHHOTO U3y4eHna bubnmoTeka aaHHbIx bynet
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Today, finding new and promising frontiers for oil and gas exploration that are
both accessible and hold the potential for significant discovery is challenging
at best. Enter the Kazakh sector of the Caspian Sea, home to the giant
Kashagan field, the largest oil discovery of the past 30 years, as well as other
significant finds. Recently, Veritas announced plans to shoot an ambitious
multiyear seismic survey in the Kazakh sector of the Caspian Sea through

its joint venture partner Veritas Caspian LLP, resulting in what will be perhaps
the largest multiclient data library in history.

The company has an exclusive agreement with the Ministry of Energy and
Mineral Resources of Kazakhstan for the acquisition of non-exclusive seismic
data over the entire open acreage of that sector. Acquisition has just begun
and will be coordinated with a series of upcoming licensing rounds. The
resulting data library will officially be called the “State Geophysical Survey of
the Republic of Kazakhstan” and will be the core focus of Veeritas Caspian.
The company is putting in place the infrastructure, financial resources and
support facilities, including a large processing and interpretation center, to
conduct this ambitious project.

No large-scale non-exclusive survey has been undertaken in this region,
which is surprising considering that the Kazakh sector of the Caspian

Sea has seen such success. “Kazakhstan is one of the last undeveloped
hydrocarbon hotspots in the world, and an extensive, high-quality data library



ochuumanbHo HasbiBaTbCA «[OCyAapCTBEHHbIE reon3n4ecK AaHHble
Pecnybnukn KasaxctaH» u 6ynet npeactaBnATb cO60M OCHOBHOM
npeameT peATenbHoCTN komnaHum Veritas Caspian. 1A BbINONHEHUA
CTOMNb ambULMO3HOro NPoeKTa KoOMNaHWA obecneumsaeT co3gaHue
VHPaCTPYKTYpPbl, PUHAHCOBbLIE pecypChbl U BCoMoraTenbHble
BO3MOXHOCTW, BKITHOYaA KPYMHbINA LIEHTP 06paboTKun 1 uHTepnpeTaumm
CENCMUNYECKNX AaHHbIX.

PaHee B 9TOM pernoHe He NnponsBoamnach Kakaa-nmbo
LuMpoKomMacLLTabHaA HE3KCKIIO3NBHAA cemcmopasBeaka,

3TO BbI3bIBAET YAMBIIEHWE, ECIIM MPUHATH BO BHUMaHWE, 4TO B
Ka3axCTaHCKOM ceKkTope Kacnuickoro Mopa y>ke 6bimv JOCTUIHYThI
Takue ycnexu. «KasaxcTaH — 0AvH U3 NocneaHUX MHOroo6eLLaoLLmx
PErVoHOB MUpa C TOYKM 3PEHUA MOMCKa Yr1eBoAOPOA0B, U 0bLnpHaA
61bnmoTeKa BbICOKOKAYECTBEHHbBIX re0thn3N4eCKNX AaHHbIX

CTaHeT MOLUHbIM MMNyNTIbCOM ANnA aopassenkun n pa3p860TKVI HOBbIX
MECTOPOXAEHWNA, - 3aABUN BULIE-NPE3NOEHT kKoMnaHum Veritas,
pyKkoBoauTenNb Cny>6bl pa3BuTuA busHeca AnBuH [xoHc. — BpemAa ana
3TOro BbIGPAHO NPaBUIIbHO.

KaszaxcTtaHckuii cektop Kacnuiickoro Mops no cBoemy
reonorm4eckoMy CTPOEHUIO YeTKO AeNIMTCA Ha ABe YacTu

— CEBEPHYI0 U toXHY0. CeBepHas YacTb — MPENMYLLECTBEHHO
MOPCKOEe MenKOBOAbe—OTHOCUTCA K 0blwmpHomy Cesepo-
Kacnuiickomy 6acceiHy, npocnexeHHoMy Ha cylwe Ha 240 Munb
(400 kM) K ceBepy U BOCTOKY, U AOXOAALEMY A0 YpanbCKUX rop Ha
TeppuTopun Poccuu. C tora 3ToT 6acceinH orpaHn4nBaeTcA KpaXeM
KapnuHckoro n MaHrbIWwnakcKnum MeraHTuknmHopueM. Mopckaa
yacTb aTOro 6acceiHa, XoTA U ABNAETCA ManoM3y4YeHHON, yXe
M3BECTHa BOMbLUMM YUCIIOM HEDTAHBIX U ra30BblIX MECTOPOXAEHWN,
BKJOYAA Takoe CynepruraHTCKoe MecTopoxaeHue kak KawaraH.
CynepruraHTbl B 3TOM YacTu 6acceiHa pacnonaraoTca Ha 60MbLUOW
rnybuHe — B A€BOHCKO-NEPMCKNX KapbOHaTHBIX OTNOXEHUAX,
3aseraloLwmx nog coneBbiM KOMMMEKCOM U 9KPaHNPOBAHHbIX

uMm. HapgconeBoi Me3030MCKMIN pa3pes TakXXe COAEPXKUT
BbICOKOMPOAYKTUBHbIE MHOTOMIACTOBbIE 3a51€XU, 3KPaHUPOBaHHbIE
MMUWHNCTbIMWX NPOCSIOAMU U NTOKaNN30BaHHbIe B CTPYKTYypax,
CO3[aHHbIX TEKTOHVMKON NOACTUNAIOLEN COMMU.

K tory oT KpAxka KapnuHckoro rny6rHbl MOpA pe3ko BO3pacTatoT,

1 reonormyeckoe CTPOEHNE TakXKe 3HaYUTENIbHO MeHAETCA.
KpymnHbIX CTPYKTYp B MacCuBHbIX MOACONEBbIX KapboHarax,
KOTOpblEe MPOCNEXMNBAIOTCA Ha CeBepe, 3AEChb He BbIABNEHO, OAHAaKO
reosiormyeckoe CTPOeHMe AOCTaTOYHO CIIOXKHOE, (hopMMpoBaBLLeecs
B TEYEHNE HECKOMbKNX TEKTOHNYECKMX 3nox. HedpTb 1 ra3 3aneratot
CXOAHO C TeM, YTO HabNAaeTCA B HAACONEBOM paspes3e CeBepHOi
YacTU—B KOMNEKTOPaXx, COCTOALMX U3 NepecranBaiowmMxcaA necyaHbIxX
W IMUHUCTBIX NNAcTOB, HO OTMEYAaeTCA N NPUCYTCTBME KapbOoHaTHbIX
KONNekTopoB. CTPYKTYpbl CO34aHbl TEKTOHUKON, NpeanonaratoTeA
JIOBYLUKW aHTUKIIMHANBHOTO U (M1IM) pa3noMHOro TUMOB.

CeilcMmopasBsefo4Hble paboTbl Ha Kacnunm TpebyoT KanuTanoBnoXeHnn
1 NnaHmpoBaHuA. [-H [IKOHC oxapakTepnaoBan NPOeKT Kak
«YHUKaNbHYIO MO CMIOXHOCTU IOTMCTUHECKUX W KONMOTNYECKNX 3aaa4
onepaunio». N 3to coscem He npeysenuyeHne. OCHOBHOW Npobrnemon
ABNAETCA TO, 4To Kacnui B 60nbLUIEN NN MEHbLUIEN CTeneHn
ABNAETCA BHYTPEeHHUM MopeM. CeiicMnyecKkmne cyaa Hy>kKHO BECTU B
9TOT panoH no peke Bonra, nmbo 4yepes Bomxckui kaHan, 6o ot
PuHCKOro 3anmBa 4Yepes CMCTEMY PeK 1 03ep LieHTpanbHon Poccum.
«3TVM BTOPbIM MapLUPYTOM BrepBble BOCNOMb30BaINCL BUKWUHIM ANA
OCYLLECTBIIEHNA CBOMX HAberoB Ha LieHTpasibHyto YacTb Poccun,»

- cKasan r-H [>KoHc.

OpHako anA komnaHwm Veritas aTo byaeT npeacTaBnATb Cobon
npobnemy nuiib B 6yayLueM roay, NOCKOMbKY NepBan YacTb
cevicmopasBenky 6yaeT NPoBOAMTLCA Ha O4EHb MENKOW BOAE U B
nepexoaHoii 30He cyLla-Mope 1 He noTpebyeT cyaos AnA GyKCUPOBKM
MOPCKUX CencMonpreMHbIX Koc. 1o oueHke r-Ha [koHca, nepexoaHan
30Ha cocTaBuT 40-50% Bcel obnacti cemcmopasBenku, YTo
BbI3blBAET CBOM HAOOP CNOXHOCTEN. Beab TONbKO noa, BNnAHNEM
BeTpa hakTnyeckan 6eperosan NMMHNA MOXET NepemeLLaTbca Ha p p

will give development interest tremendous momentum,” said Elwyn Jones,
vice president, Business Development, Veritas DGC. “The timing is right”

The Kazakhstan sector of the Caspian Sea can be divided into two distinct
geological provinces from north to south. In the north, the mainly shallow
water area forms part of the much larger North Caspian Basin, which extends
onshore up to the Ural Mountains in Russia, some 240 miles (400 km) to
the north and east. To the south the basin extends as far as the Karpinsky
Ridge-Mangyshlak Meganticline. The offshore province, although only lightly
explored, contains a large number of il and gas fields including super-
giants such as Kashagan. The super-giants in this area are deep, Devonian
to Permian age carbonate buildups which are overlain and sealed by salt.
The shallower Mesozoic section is also highly productive with stacked sand
reservoirs being sealed by alternating shales and structures set up by salt
movement beneath.

South of the Karpinsky Ridge, water depths increase dramatically and the
geology also changes significantly. The pre-salt massive carbonate structures
seen in the north are not present here but the area is structurally complex,
being influenced by a number of tectonic events. The petroleum system

here is similar to the post-salt plays in the north, with alternating sands and
shales, and there are also carbonate reservoirs. The structures are related to
tectonics and tend to be anticline and/or fault closures.

Shooting seismic in the Caspian requires commitment and planning.
Jones characterized the project as “a unique logistical and environmental
challenge” This is not an understatement. The primary issue is that the
Caspian is, more or less, a landlocked sea. Seismic vessels will have to be
floated down the Volga River, either through the Volga canal or via the Gulf
of Finland and through the river and lake systems of central Russia. “This
second route was first used by the Vikings to facilitate their raids into the
Russian heartland;’ Jones said.

However, for Veeritas this is next year’s problem since the first part of the
survey is in very shallow water and transition zone territory and won't require
streamer vessels. Jones estimated that 40% to 50% of the total survey area
will be transition zone, which brings its own set of challenges. The actual
coastline can change by more than 40 miles (70 km) depending on the wind
direction alone. The Caspian Sea is also a very environmentally sensitive
region, so environmental planning, training and permits will justifiably be a
priority.

The boats needed for the current work were all in-country and were mobilized
in July. The Caspian Sea is essentially ice-locked from mid-March to mid- p p
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pacctoAHne Ao 40 munb (70 km). Kpome Toro, Kacnuiickoe mope
— BECbMa YA3BUMbIA PETMOH C 3KONMOTMYECKON TOUYKN 3PEHNA.

W BnonHe 06bACHUM NPUOPUTET, KAKON KOMMNaHUA oTaaeT
BOMpOCaM 3KOMOrMYeCcKoro nnaHMpoBaHusa, obyyeHnA nepcoHana
1 NONy4YeHnA SONYCKOB N pa3peLLeHuii.

Tpebyemble onA Tekywmx paboT cyaa y>ke MMenncb Ha mecTe 1
66111 MO6MM30BaHbl B Mtone. 3HauyntenbHaa YacTb Kacnuinckoro
MOPA CKOBaHa NbAOM C cepeanHbl MapTa A0 cepeanHbl OKTABPA,
OJHaKO MOCKOMNbKY BOAA ABMAETCA CONEHON, a He NPecHOM, 4acTb
MOpA He 3amep3aeT Kpyrnbli rod, 0cobeHHO rnybokoBoaHas
aKBaTopuA U IOXHbIe panoHbl. BogHble apTepun, KOTopble
TpebytoTcA AnA cHabXeHnA aKcneanumm, Takxe 3amMep3arT U
3a4yacTylo ocTarTCcA NoAo NbAOM A0 anpens.

C yyeToM Bcex aTux npobnem, KoTopble NPeAcTOUT pelaTb,
crnpaBeanvBoO BO3HMKaeT Bonpoc: 6yayT nn onpaBaaHbl Bce
yeunna? «CymrtaeTca, 4To cerogHA KasaxcTtaH, TypkmMeHuA

n AsepbangxaH pacnonaratoT npuMmepHo 10 npoueHTamu
NOTEeHUManbHbIX MUPOBbLIX 3anacoB Hed T, - 3aABUN T-H [KOHC.
— lNo oueHke akcnepToB, KasaxcTaH BnageeT KpynHenwmnmm
n3BreKaembiMu 3anacamu HedTu B pernoHe Kacnuinickoro mopa
(koTopble oueHuBatoTcA no4tn B 140 munnunappos 6appenen). Ha
ero oo TakXXe NPUXoaAnTCA OKono 2/3 Bcen fobbluv B pernoHe,
KOTOpaA OpMEeHTUPOBOYHO cocTaBnAeT 1,5 mnH. 6appenen B
cyTku. MNoacunTtaHo Takxe, 4To K 2015 rogy KasaxctaH cmoxeT
pobbiBatk oT 1,2 go 1,3 munnuappoe 6appenen HedpTh. [obbivy
npUpoaAHOro ra3a Tak>xe Hame4eHo yBe/IN4NTb B Te4HeHue
6nuxanwmnx yetblpex net 6onee yem Ha 50% No cpaBHEHUIO C
CerofHAWHNM 06bEMOM — 40 YPOBHA HECKONbKO MEHee O4HOro
TpunnvoHa Ky6. cyToB B roa.» Buue-npesmaeHT komnaHmm
Veritas no6aBun Takxe, 4TO MMEITCA OrPOMHbIE BO3MOXHOCTM
ONA NPOBEAEHUA reonorM4ecKnx 1 reoPusn4ecknx n3biCKaHun

B pernoHe Kacnmmckoro Mops, Kak u B Niobom ero noacekrope,
CBA3AHHOM C U3BfieyeHnemM, nepepaboTKON N TPaHCMOPTUPOBKON
HepTN.

3Ta 30Ha co3pena Anfa NPoBeAeHUA HEIKCKITIO3MBHON ChEMKMU.
XoTA cencmmyeckne paboTbl B permoHe n npooaunuce B 90-x
rogax, Bce Ux pesynbTaTbl COCTABAAT YaCTHYO COGCTBEHHOCTb.
«B To BpemA wupokomacwTabHan 2-mepHaA cericMopasBeaka
nposoaunacb koHcopunymom Agip-KCO, n aTn paboTbl
oxBaTblBanu rnybokoBOAHbIE MOPCKUE 30HbI, MENTKOBOAbE,
nepexoaHyto 30Hy Mope-cylla u obcnefoBaHMe MOPCKOro AHa ¢
NOMOLLbIO AOHHOrO Kabens, - coobwmn r-H [koHc. — NpoBeaeHue
3Tux paboT 3aHANo Tpu roga — ¢ 1995 no 1998. 3710 6bIN NPOEKT
NpOCTO OrpoMHoOro macwTaba. MNMonyyeHHanA B pe3ynbTate
OBYXMepHaA ceTka 6blia ucrnonb3oBaHa Kak ocHoBa AnA

BCEX Nnocreayowmx 3-MepHbIX cencmMopasBefiok, a Takxe npu
nnaHMpoBaHUu 6onblueit YacTu 6ypoBbIX paboT v cTana OCHOBOW
OTKPbITUA HOBbIX MECTOPOXAEHWN», OYeBUIHO, HYTO 3Ta 2-MepHan
ceTka no3sonuna gobuTbCA ONpeaesieHHbIX YCNexoB, OAHAKO TakxXe
ACHO, YTO paboTalowme B perMoHe KOMMaHum ocTpo Hy>XxaarTcA

B HOBbIX, BbICOKOKQY€CTBEHHbIX AaHHbIX 3-MEPHOW CENCMUKMN..
«Mbl ouwlyuiaem, 4TO ypoBeHb 3anHTepeCoBaHHOCTN BeCbMa BbICOK,
- 3aABUN I-H [KOHC. — U, X0TA 9TO 06CTOATENLCTBO CYLLECTBEHHO
He OTpaXkaeTcA Ha BbINOMHEHUM paboT KomnaHunen Veritas,

noxoxke, 4TO NOABATCA CONMAHble BO3MOXHOCTWU AN1A Nony4YeHnAa
(hMHaHCUPOBAaHNA yXKe Ha NpeABapuTesIbHOM CTaaun BbIMONHEHWA
3TOro YHMKasIbHOro NPoeKTa.»

HeMmHorvne npoekTbl NPeACTaBNAIOT TaKYO CMOXHOCTb C
OpraHn3auvMoHHON TOYKMN 3peHuA, TpebytloT Takoro ob6bema
Mobunusaumm pecypcos, pasHoobpasna NpMMeHAeMblX
TEXHOMOrNN, Kak 3TOT MPOEKT, HO CTOMb Xe PeaKo
cencmMopasBefynKmn nonyyarT BO3MOXHOCTb OTKPbITh Takne
06LWMPHbIE paioHbl, 6boraTble yrneBoaopoAHbIM CbipbeM. B
Mupe, NpeAoCcTaBNALWEM BCE MEHbLUE HOBbIX BO3MOXHOCTEN
ONA KOMNaHui HeddTerazoBon OTPaC/n, Ka3axCTaHCKUN
pernoH Kacnuickoro mopsa npeactasnAeT peakun npumep
OTKPbIBAKOLWMXCA HOBbIX, MHOroobeLaloLwmx NnepcneKkTns. |
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October, although because the water is “brackish” rather than fresh, parts of
it don’t freeze, particularly the deeper water regions and the southern areas.
The canals needed to move supplies also freeze during the winter and are
often not open until April.

With all of these challenges ahead, it’s fair to ask if the rewards will justify

the headaches. “Today, Kazakhstan, Turkmenistan and Azerbaijan are
believed to contain about 10% of the world’s potential oil supply;’ Jones

said. “Kazakhstan is estimated to have the Caspian Sea region’s largest
recoverable crude oil reserves (estimated to be almost 140 billion bbl),

and accounts for approximately two-thirds of the roughly 1.5 million b/d
currently being produced in the region. It is estimated that Kazakhstan’s oil
production could reach 1.2 billion bbl to 1.3 billion bbl annually by 2015. “Gas
production is also set to rise by over 50% within the next 4 years from the
current production of just under 1 Tcf per year’ He added that there are huge

opportunities for geophysical and geologic exploration in the Caspian Sea
region as well as in virtually every sub-sector associated with oil extraction,
processing and transportation.

The area is ripe for a non-exclusive survey. While seismic surveys do exist
over the region, they are all proprietary surveys shot in the 1990s. “The Agip-
KCO consortium undertook a huge regional 2-D survey at that time which
involved deep marine, shallow marine, oceanbottom cable and transition
zone surveying, Jones said. “It took between 1995 and 1998 to complete

— it was a huge, huge project. That 2-D grid has been used as a basis

for all of the subsequent 3-D surveys, as well as most of the drilling and
discoveries”” While this 2-D grid obviously has led to some successes, it's
apparent that companies active in the region are thirsty for new, high-quality
3-D data. “We're getting a tremendous level of interest;” Jones said. “And,
though not essential to Veritas' completion of the survey, it is likely that there
will be substantial pre-funding for such a unique opportunity”

Few projects contain the levels of organizational complexity, commitment

of resources and application of technologies as this one, but then rarely do
explorers get the chance to unlock such a vast area of hydrocarbon potential.
In a world low on new prospective opportunities for the oil and gas industry,
the Kazakh region of the Caspian is a rare example of the opening of a new
and exciting frontier. m




When it’s a Question of Geophysical Surveys...

Ask Fugro

Detailed surveys and assessments of the seabed and sub-seabed are a critical
prerequisite to the cost-effective design of marine structures and sub-sea
installations.

Fugro’s international fleet of strategically located geophysical survey vessels and geoscience teams provide a wide
range of geophysical data acquisition and interpretation services that cover all water depths.

Fugro NV, 10 Veurse Achterweg, PO Box 41, 2260 AA Leidschendam, The Netherlands l

Tel: +31 70 311 1422 Fax: +31 70 320 2703 Web: www.fugro.com

NO OTHER COMPANY CAN PROVIDE THE SAME COMPREHENSIVE RANGE OF GEOTECHNICAL, SURVEY AND GEOSCIENCE SERVICES



