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Pat Davis Szymczak

f the world’s reserves, 70 percent are on land. Yet
oil producers have put marine exploration center
stage because of the enormity of the discoveries yet
to be made. Bob Peebler, CEO of the global seismic solutions
company ION Geophysical, notes experts estimate 25 per-
cent or more of the world’s unproven hydrocarbon reserves
lay in the Arctic. In an interview with Oi@&Gas Eurasia Editor
in Chief Pat Davis Szymczak, ION’s CEO discusses technol-
ogy advances and project management solutions that are
enabling ION to assist its clients in penetrating the last and
perhaps most challenging oil and gas frontier.
0il&Gas Eurasia: What type of seismic data has been shot
so far in the Arctic?
Bob Peebler: Most of the seismic data shot in the Arctic
is quite old, and the majority of it is short offset, short record
length, analog 2D datasets. In general this also applies to the
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0% MHPOBBIX 3aIaCOB YIJIEBOLOPOJOB HAXOAATCH

Ha cyumie, HO cenyac HedTeJoO6bIBAIONME KOMIIA-

HUH [J€IaI0T YyIOPp Ha MOPCKYIO I'€0JIOTOPa3BEKY,
IIOCKOJIBKY KOJIMYECTBO €NI€ HE OTKPBITBIX MOPCKHUX MEC-
TOPOXKAEHUI OYEHb BEIUKO. Bo6 IIubiep, reHepajbHBIN
MCIOJIHUTENbHBIN JupekTop komnanuu ION Geophysical,
pa3pabaTsiBalomiel II06ATbHBIE PEMIEHUS IJIsI CEHCMO-
pa3BeKH, OTMEYAET, YTO, IO MHEHUIO CIEIIUAJHUCTOB, HA
JONI0 ADKTUKHM IPUXOJUTCA HE MeHee 25% MUPOBBIX HEJ0-
K4a3aHHBIX 34114COB yIJIEBOJOPO/IOB. B HHTEPBBIO, JTAHHOMY
IJIABHOMY pPEAaKTOPY KypHana «Hegmo u 2a3 Eepasus» 11T
HOoBuc lIumyak, Bo6 IIubiep pacCKa3pIBAET O TEXHOJIO-
I'UAX, JOCTHKEHHUAX U YIIPABJIEHYECKHX PEIIEHUAX, I03-
BOAAIOMUX KoMIIaHUU [ON mOMOYbh CBOMM 3aKa34YMKAM B
pEIIEHUH HOBEHIIUX U, BO3MOKHO, CAMBIX TPYAHBIX 3a/1a4
B HE()TEra30BOH OOIACTH.
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@ A streamer vessel acquires seismic
for the Arctic SPAN program.

@ CyaHo ¢ 6ykcupyembiMu KOcamu
cobupaet cencMUYECKUE aHHbIe ans
nporpammbl Arctic SPAN.

Russian offshore data that was shot in
the 1980s.

OGE: What is the SPAN product
line and how is it useful in the Arctic
offshore?

Peebler: SPAN is an ION brand
name that originates from the
idea that you’re spanning a whole
basin with data. The main princi-
ple behind the SPAN product line is
that, for explorationists to succeed,
they must “explore” for hydrocar-
bons and not just “prospect” for
hydrocarbons. To truly explore, it
is important to go back to basics
and understand the evolution and
architecture of a basin, as these are
critical to understanding petro-
leum systems as a whole within the
basin. To achieve a seismic program
and to assist in this understand-
ing we use very long offsets, large
source sizes and long record lengths
because these allow us to see much
deeper into the stratigraphy of the
basin than a typical 2D or 3D sur-
vey. SPANS are unique because even
though they are a multi-client prod-
uct, in reality they are more of a
collaboration between our internal
geological experts and our client’s
internal regional experts rather than
a random exploration grid. We have
seen tremendous industry adoption
of our BasinSPAN programs around
the world over the last 5 years as oil
companies and NOCs alike under-
stand the importance of high-qual-
ity basin scale programs to help make a leap in understanding of
the basins in a truly regional context.

Depending on the geologic setting we will go as far as process-
ing a BasinSPAN program with our proprietary, state of the art pro-
cessing algorithms like Reverse Time Migration (RTM). This is one
of the new depth imaging technologies which ION pioneered and
is now being used more and more in the industry on very complex
reservoirs.

OGE: Has ION approached Russian companies to do a SPAN
survey in the Russian Arctic?

Peebler: We have had ongoing conversations with some
Russian companies that have seen the benefits derived from our
ArcticSPAN surveys. Though the community of Russian oil compa-
nies recognizes the benefits of SPAN data and has participated in
SPAN programs outside of Russia, there has been hesitancy in accept-
ing the model in the Russian territorial waters. This is not from a
lack of interest in our products, but more to do with a need for more
clarity from the Russian government regarding the laws surrounding
seismic permits in the Arctic and data ownership.
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HedtoulrasEBPA3USA

«HedTs 1 ra3 EBpa3us»: CelICMUYECKHE JAHHBIE KAKO-
IO TUNA ObUIM ITOJYYE€HBbI B ADKTHUKE JJO HACTOSIIETO BpeMe-
HU?

Bo6 ITu6aep: 6OABIIMHCTBO JAHHBIX IO APKTUYECKO-
MY PETHOHY SIBJISIIOTCA JOCTATOYHO CTAPBIMH, 4 OCHOBHAs
HX 4aCTb — 3TO HAOOPHI AaHATIOIOBLIX 2D JaHHBIX 11O MaJIBIM
VAAJIEHUSAM C HEOOJIBIION /UIMHOM 3anmucu. B obmeMm, 310
OTHOCHTCS U K JJAHHBIM II0 POCCUHCKOMY 1Ieabdy, OJydeH-
HbIM B 1980-X rogax.

HIE: Y10 Takoe nmporpaMmmel SPAN ¥ KaK OHU IIOMOT'AI0T
B U3YUYEHUH APKTUUECKOTO HIeabga?

IIuGaep: SPAN — 3TO Ha3BaHUE OpEHJA KOMIIAHUH
ION, orpaxkaromiee TOT (PAKT, 4YTO JAHHBIE COOUPAIOTCS
II0 BCeMy OacceliHy. IMaBHBIN NPUHIUI Iporpamm SPAN
COCTOMUT B TOM, UTO YCIIEX I'€OJIOTOPA3BEIKU 3AKII0YAETCA
B <IIOUCKE> YITIEBOJOPOJOB, a4 HE IIPOCTO B «<UCCIEAOBAHNUM>
BO3MOKHOCTH MX HAJINYMA. B HaCTOAIEN pasBelKe OYEHD
BAKHO HA44aTb C OCHOB M IIOHATDH 3BOJIONUIO U CTPOEHHUE
bOacceiiHa, TaK KaK UMEHHO Ha 3TOM CTPOUTCS KapTHHA
He(pTEra30HOCHBIX CUCTEM KaK €JUHOTIO 1I€JIOT0 B MacuTade
OaccerHa. Iy pEATU3aIUHA CECMOPA3BEJOYHON IPOTPaAM-
MBI M IIOJYYEHHUS HYXHOH HMH(pOPMAIIMU MBI HCIIOIb3yeM
MaKCHUMAaJIbHBIE Y/IAJICHUSA, MOIITHbIE HCTOYHHUKU U OOJIBIIYIO
JUIMHY 3aIIMCH, 4TO IIO3BOJISAET HAMHOTIO JIY4II€ ONPEJIEIUTh
crpaTurpaduio 6acceiiia 1o CPaBHEHUIO CO CTAHJAPTHBIMU
2D nnu 3D cpemkamu. IIporpammbl SPAN yHUKA/IbHBI, ITOC-
KOJIbKY, HECMOTPSI Ha CBOI HEAKCKIIO3UBHBIN XapaKTep, OHU
B OOJIBIIEH CTEIIEHU OCYHIECTBJIAIOTCA COBMECTHO HAIIUMH
T€0JIOTAMH Y PETHOHAIBHBIMHU CIIEIHMATUCTAMU 3aKA3YHK4,
HEXEIHU MMPOBOAATCSA IO IIPOU3BOIBHOM CETKE. 32 NOC/IETHIE
MATDh JIET IOIY/IAPHOCTD Iporpamm BasinSPAN B oTpaciu
CYIIECTBEHHO BBIPOC/IA, IPUYHUHOM YETO CTAJI0 MOHUMAHUE
He(TEerasoBbIMM M HAIIMOHAJIBHBIMH HE(MTSIHBIMH KOMIIA-
Husamu (HHK) Bceit Ba)KHOCTH BBICOKOKAYE€CTBEHHBIX HCCIIE-
JOBAaHUU B MacuITabe 6acCeiHa C LEIbI0 MOTYYEHUSI O HEM
MH(MOPMAITUH HOBOI'O YPOBHA B IOJJIMHHO PETMOHAIBHOM
KOHTEKCTE.

B 3aBHUCHMOCTH OT T€OJIOTHYECKUX YCIOBUH, MBI MOKEM
IPOBECTH 0OPabOTKY JaHHBIX BasinSPAN ¢ uCIIOIB30BAHU-
€M Halux (PUPMEHHBIX IIEPEJOBBIX AITOPUTMOB, TAKUX KaK
MUTPAIHS METOJOM O6pameHHbIX BpeMmeH (RTM). 9To ogHa
U3 HOBBIX TEXHOJOIHH IMTYOMHHOTO IIPeOoOpa30BaHUs, Pa3-
pa6oTanHbIX KoManuer ION, KoTopas noixydaer Bce 6osee
IIUPOKOE PACIPOCTPAHEHHUE B OTPACIH, KOIJA JEJI0 KACaeT-
€S KOJUIEKTOPOB C OYEHD CJIOKHBIM CTPOECHHUEM.

HIE: Berynana gm komnanusa ION B IEperoBopsl ¢
POCCUMCKUMH KOJUIET'AMHU C II€IBI0 OOCYKJECHUS BO3MOXK-
HOCTU IPOBeCTH CbeMKU SPAN B pOCCHUIICKOM CEKTOpE
ApKTuku?

ITu6aep: Mbl OGCYKJATH STOT BOIIPOC ¢ HEKOTOPBIMU
POCCHUUCKUMHU KOMITAHUSIMH, IIO3HAKOMHUBIINMHUCS C BBITO-
JaMu OT IpoBefeHusa CcbeMOK ArcticSPAN. Xora poccuri-
CKoe He@TEra3oBO€ COOOIIECTBO IMPU3HAET BCE BBITOJBI,
obecrieynBaemMbie JaHHBIMU SPAN, 2 HEKOTOPBIE KOMITAHUH
NPUHUMAINA y4dacTve B mnporpammax SPAN 3a npepenamu
Poccuu, cymecTByeT HEKOTOPass HEYBEPEHHOCTb B BO3MOXK-
HOCTU IIPUMEHEHUSA ITON MOJE/IN B POCCUUCKUX TEPPHUTO-
PHAIBHBIX BOJAX. DTO CBA3aHO HE C OTCYTCTBHEM MHTEPECA
K HAIIUM IIPOAYKTAM, 4 C HEOOXOJIUMOCTBIO B 60JI€€ YETKUX
TOCY/IapCTBEHHBIX 3aKOHAX PO, peryupyiomux noaydeHue
pa3pemeHni Ha CEHCMOpa3BeOuYHbIe PAOOTHI B APDKTHKE U
olpejeIeHue IIPpaBa COOCTBEHHOCTH Ha JaHHbIE.
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What is Arctic Span? /0 nporpamme: ArcticSPAN

The Arctic waters offshore Alaska and Canada have recently received
the attention of oil and gas companies. |ON’s ArcticSPAN program in the
Beaufort and Chukchi Seas was developed to give geoscientists a basin-
level tool for interpreting new petroleum systems in the offshore Arctic
region, which has been largely unexplored by oil and gas companies since
the 1980s.

The program layout was designed with the active participation of region-
al experts, with the goal of better understanding the regional geology and
less explored basins in the region. Seismic data acquisition involved very
long offsets of 9,000 meters, record lengths of 18 seconds, and a special-
ly designed seismic source to illuminate the basin.

The Beaufort East program was designed to deliver an accurate under-
standing of the geologic setting of the MacKenzie Delta area as well as
expanding the current understanding of the prospective area northeast of
the current MacKenzie Delta production.

The Chukchi program was designed to deliver insight into the Chukchi
Sea and provides a regional framework for the proposed MMS November
2007 Lease Sale. Utilizing its Image-Driven approach, GX Technology is
managing the entire ArcticSPAN project to ensure that the highest-quality
survey design, acquisition, and processing technologies are applied.

Key program components include:

« Delivers insight into the geology of the Canadian Beaufort Sea and the

Chukchi Sea.

- Approximately 12,000 kilometers of planned new seismic acquisition.

- Transects key geological features to place them in a basin-wide con-

text.

« Applies technical specifications of acquisition and data processing to

optimize event continuity and imaging of deep objectives.

C HeaaBHero BpeMeHW apKTU4ecKne npuobpexxHbie Boabl ANSICKN
1 KaHafbl cTanu npuBnekartb BCe 60/bLIE BHUMAHUSA CO CTOPOHbI
HeTAHbIX 1 ra3oBbix KomnaHwii. Mporpamma ArcticSPAN, kaca-
towasca mops bodhopta u HYykotckoro mops, 6bina paspaboraHa
kopnopauuei ION ¢ uenbto NpeaocTaBuTh reonoram u reousu-
Kam WHCTPYMEHT B MacLuTabe 6acceiiHa, He06X0AMMbIN ANS UHTEp-

@ Bob Peebler, CEO, ION Geophysical
@ bo6 Muénep, ucnonuutensHoii gupexrtop, ION Geophysical

HI'E: Kak Bbl MoxeTe NpOKOMMEHTHPOBaTh posbr HHK B
pearenpbHoCTH ION, yanTeiBas TOT (haKT, UTO KPYIIHEHUIIHE POC-
CUICKHE KOMIIAHUH IIPUHAJICKAT T'OCYIapCTBY?

IIu6aep: [Mox xkoutrposem HHK Haxomurcs okono 80%
MHPOBBIX 3amacoB HedTH U raza. Ho ceriuac, Korja II€HBI
Ha He(Tb CHU3WINCH, MBI HaOmogaeM poct uHrepeca HHK
K COTPYJHHYECTBY C MEXIYHAPOJHBIMH HE(MTSIHBIMH KOMIIA-
nuamu (MHK). MHK g0 cux nop 061aAaioT 3Ha4HUTEIbHBIMH
(dbuHaAHCAMU U TEXHOJIOTUAMH.

ITpoGaeMbI C ADKTHKOM 3aKII0YAIOTCA B BBICOKHX 3aTPaTax
U HEJOCTAaTKE MH(PACTPYKTYPHBIX TEXHOJOTUH. DTO CXOXKE C
noseToM Ha JIyHy. Bel 1losiaraere, 4To CMOKETE IIOMACTb TYAA, HO
CHAYaja JUId 3TOTO0 HEOOXOJUMO CO3JaTh HOBYIO TEXHOJIOTHIO.
S cunTaro, 4ToO CYIIECTBYIOMASA CTPATETHUA COTPYIHUIECTBA POC-
curickux kommanui ¢ HHK wiu MHK B onpeesieHHbIX apKTH-
YEeCKUX 6aCCEHHAX SBIAETCA MYJPBIM IIAaTOM. DTO CO3/1A€T BO3-
MOJKHOCTH /11 OOMEHA TEXHOJIOTUAMH, COKPAIEHUS 3aTPaT U
CHIIKCHUS PUCKOB. fl CYUTAIO, YTO TAKOM KOJUICKTUBHBIN IIOAXO0Z,
BBUIBETCS B CYIIECTBEHHOE YCKOPEHHE Pa3BEIKU H, 9TO OoJiee
BAXKHO, HayaIa pa3paboTKU AapPKTUIYECKUX MECTOPOXKACHUM.

MPeTaumnm HOBbIX HE(ITAHbIX CUCTEM apKTUYECKOr0 MpUOPEXKHOro
pernoHa, kotopblii ¢ 1980-X ro0B 0CTaBancsa B 3Ha4UTENbHOM CTe-
MEeHN HeN3y4eHHbIM HEQTAHBIMI 1 ra30BbIMW KOMMAHUAMMU.

CTpykTypa nporpaMmbl pagpabatbiBanach Npu akTMBHOM y4acTum
PErvMoHanbHbIX 3KCMEPTOB C LiENb0 06€CNeYeHNs Jly4Llero NoH1ma-
HUS PETVOHAMbHBIX FE0NOTNYECKIX 0COOEHHOCTEN, A TAKKE MOHMMAaHWS
MeHee U3Yy4eHHbIX 6acCeiiHoB pernoHa. CecMm4eckne faHHble peruc-
TPUPOBAINCH NPU 04EHb 3HAYUTENBHOM YAANEHWN, COCTaBnsoLLEeM 9
ThIC. M 1 [JTIMHAX 3anu1cy, paBHbIX 18 cekyHaam, ¢ 1Cnonb30BaHeM Crie-
LManbHO CKOHCTPYMPOBAHHOTO CEACMUYECKOr0 UCTOYHMKA [1/151 OCBELLIE-
HUS 6acCceiHa.

[Mporpamma no mopto bodpopta 6bina paspaboTaHa Ans o6ecneHeHns
60nee YETKOr0 NMOHUMAHWS Te0STOrMYECKON CTPYKTYPbI y4aCTKa AeMbTbl
MakkeH3un, a TaKKe paclUMpPeHUs UMEIOLLMXCS CBeLEHUI A O Mepenek-
TWBHOM Y4aCTKe K CEBEPO-BOCTOKY OT NPOBOAMMbIX B HACTOSILLIEE BPEMS
pa6oT no [06b14e B AenbTe VlakkeH3u.

[Tporpamma no YykoTckomy MOpHo pa3pabarbiBanach C LiENbo Mosy-
YeHus 6onee rny6oKoro NPeacTaBeHNs 0 Hepax 3Toro Mopsi. ta npo-
rpamma CRnyXXWT pervMoHanbHbIM OCHOBAHWEM Ans MpennonaraeMor
chaqm yqactka B apeHay (MMS, Hos6pb 2007 roga). YnpasneHue Bcem
MPOEKTOM OCyLLeCTBNIAETCA nogpasaeneHnem GX Technology, npakTuky-
FOLLIIM KOMIJIEKCHBI MOAX0Z K MOSy4eHNI0 U306paXeHns cpefbl. Takum
06pa3om, Nporpavma paboT B 3TOM MOpE M0LPpa3yMeBaeT 1Crosb30Ba-
HI1E HOBEWLLVX TEXHOMOMMI NPOEKTUPOBAHMS CbEMOK, & TaKKe TEXHOIO-
Wil perucTpaumm n 06paboTky JaHHbIX.

OCHOBHbIE XapaKTEPUCTVKA 11 JOCTOMHCTBA NPOrpaMMbl:

* 00eCneynBaeT nony4eHne NHMOPMAaLMM O reosioriy KaHagckom

yactn Mops bodhopTa n HYykoTcKoro mops;
* HaLleneHa Ha HOBYIHO PEricTpaLmio CeNCMUYECKMX JaHHbIX HA MPOTS-
YKeHUM 12 TbIC. KM;

* 103BOJISIET M3y4aTb NOMNEPEYHOE CEHEHME Fe0NIOTMYECKIX 06bEKTOB I
BbICTPaNBATb WX B MacLUTabe 6acceiHa;

* 16T BO3MOXXHOCTb MPUMEHSITb TEXHUHECKME CrieumdKaLmmn perucT-
pauuy 1 06paboTKM AaHHBIX C LIEMb0 ONTUMM3aLMM HEeNpepbIBHOCTH
BOJTHbI, @ TAKKE MONYYEHUS N300PaKEHIS FTYOUHHBIX 0ObEKTOB.

Oil&GasEURASIA
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OGE: Considering that Russia’s largest companies are state
owned, can you comment on the role you see NOCs playing in your
business?

Peebler: There’s something like 80 percent of the world’s
reserves under the control of the NOCs. But what we're seeing now
with lower oil prices is that the NOCs are interested again in coop-
erating with the IOCs. The IOCs are still pretty rich in cash and still
have a lot of technology.

The problem with the Arctic is a combination of cost and lack
of infrastructure technology. It is like going to the moon. You think
you can get there but you have to invent the technology first. I think
the recent strategy of Russian companies partnering with NOCs or
I0C:s in specific Arctic basins is a wise move. It facilitates an oppor-
tunity for technology exchange as well as capital exposure and risk
reduction. With this collaborative approach, I think we will witness
that the timeline for Arctic exploration and, more important, pro-
duction, has been reduced significantly.

OGE: Do BasinSPANS include land exploration, and could a
Russian SPAN cover Yamal?

Peebler: It could. But rather than ask could a survey be shot,
the question should be what are the geological questions that remain
unanswered in the basin and to what extent do these answers affect
the economic potential of the entire basin. We tend to think of the
questions in macro terms. We think it is important to understand the
tectonic and structural history of Western Siberia before focusing on
the sequence stratigraphy of each individual basin.

OGE: What is ION’s business strategy today?

Peebler: ION’s business focus today is based on a solutions
strategy. Whether we are focusing on solving a client’s complex res-
ervoir imaging challenges or focusing on Intelligent Acquisition (IA)
data acquisition systems, our goal is to be the “go to” company for
solutions for the most complex geophysical challenges.

A great example is offshore Greenland. NE Greenland is quite
possibly the worst place on the planet to try and acquire marine
seismic data, as up to 5,000 cubic kilometers of polar pack ice pass
through this area every year. In addition, the area has complex imag-
ing challenges related to volcanics in the basin. To meet this chal-
lenge ION tailored an IA-Arctic-focused solution. Combining our
formidable Arctic operational expertise with a focused acquisition
tool designed and delivered by ION’s Marine and Concept Systems
divisions, we have developed the world’s first integrated seismic

acquisition system for collecting marine streamer data under pack I ‘ O
ice. -

OGE: What is h: ing with your Russi ' ith : .
LARGEO? at1s appenlngwﬁ your ussmnproccssngVWn ‘3- Concepts m eco_frlendlmess

Peebler: Our data processing joint venture is a little like a
franchise where we’re bringing to the table our high-end imaging
technology, our global oil company relationships, and our imag-
ing technology and training. In turn LARGEO brings their local
knowledge, their impressive local talent and their own technolo-
gies. By blending these two companies together we are a formidable
competitor that is stronger than the two companies could be if they
operated independently.

Our initial focus has been to get them working with our
higher technologies in marine processing so that the joint ven-
ture can offer the Russian E&P community technologies such

as Reverse Time Migration, with the advantage of having the
imaging work completed locally in Moscow. We are in the final E
stages of completing a project in the Black Sea that involved the . u ro p e

flrs}i—ev?r applications of several advanced processing techniques Www.stxeurope.com
in Russia.

HedtoulrasEBPA3USA
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Additionally, should we expand our SPAN business to
Russia, we would process the data in Moscow.

OGE: How is the recession affecting ION’s business?

Peebler: Overall we have suffered a slowdown like other
oil field service and technology companies. Our land systems
business has been the most severely impacted due to the sud-
den activity drop in both North America and Russia. More
specific to our SPAN business, we have seen the data library
business fall off like everyone else. So even for data that is
extremely important for long-term exploration, you still see
the oil companies being quite conservative right now. New
projects require large amounts of working capital, and due
to some capital constraints we have had to prioritize projects
more than usual. But I don’t see this slowdown continuing
into next year if oil prices stay even in the $60-a-barrel range. If
world economies start to improve, energy demand will pick up,
and I expect that the oil companies will start increasing spend-
ing from 2009 levels.

OGE: Is it easier to work with Russian NOCs having a
Russian JV partner?

Peebler: No question about it. And we’re not just doing
that in Russia. We have, for example, a joint venture processing
center in Egypt and another in Nigeria and are also looking at

RTM Explained/O0 nporpamme: RTM

RTM provides an alternative approach to migration with
fewer compromises. RTM works by running the wave equa-
tion forward in time for the source and backwards in time for
the receiver. RTM properly propagates the wavefields through
the most complex velocity regimes, including sub-salt, for
structures having dips in excess of 70 degrees, and in the
presence of reflection boundaries that may generate internal
multiples.

Although RTM is nota new concept, its application has been
limited due to lack of computational power needed to run the
RTM algorithms cost effectively and in a timely manner. I0N’s
GX Technology Imaging Solutions (GXT) group has enhanced
the RTM approach to improve its efficiency and has applied
the technique on over 30 projects worldwide, including several
in the Gulf of Mexico, North Sea and offshore West Africa.

RTM npeanaraet anbTepHaTVBHBIA NOAXOA C HAUMEHb-
LUMM KOnM4ecTBOM KomnpomuccoB. RTIM cHoBaHa Ha npo-
[JOJDKEHI BOSIHOBOTO NOJIS Briepe/, BO BPEMEHM s UCTON-
HVIKOB 11 06paTHO BO BPeMeHu ang npuemHukos. RTM npa-
BWIbHO annpoKCUMUPYET BOSHOBOE MoJie A2XKe 1S Cpef Co
CNOXXHbIMM CKOPOCTHBIMM U3MEHEHUSMM, BKITHO4aS MOACO-
NEBble OT/IOXKEHNS, CTPYKTYPbI C Yrammn HaknoHa 6onee 70
rpagycoB, 1 MY HATIMYMM FPaHILI, KOTOPbIE MOrYT reHepupo-
BaTb CNIO>KHbIE BHYTPEHHIE KPATHbIE BOJHbI.

HecmoTps Ha To, 4To KoHLenums RTIM He HOBa, ee npume-
HeHWe 6bI1510 OrPaHNYeHO BbICOKMMM TPEOOBAHNSIMM K BbIHIC-
JINTESTbHLIM MOLLHOCTSAM, YTO Aenano anroput™ RTM Hepo-
CTaT04HO 3(NCHEKTUBHBIM C TOHKM 3PEHIS CTOUMOCTU 1 Bpe-
meHw pabor. MoapasaeneHune komnaHun 10N GX Technology
Imaging Solutions (GXT) yny4wumno anroputm RTM ans yse-
NNYeHns ero 3qoeKTUBHOCTM 1 YCMELLHO 1CMOSb30BAIO 3Ty
TEXHOMOrMK0 Ha 60nee Yem 30 MpoeKTax no Bcemy mMupy, B
TOM 4ucne B MeckukaHckom 3anvse, CeBEpHOM Mope U Y
no6epexxba 3anagHon ApUKM.

28 )

HTE: Broyaror mu nporpaMmmbl BasinSPAN cymry, u MmoxeT
s nporpamma SPAN g Poccun oxBatuth SAman?

IIu6aep: Bee 310 BO3MOKHO. HO 1€10 3aK/TI092€TCs HE B BO3-
MOZKHOCTHU IIPOBEICHUS ChEMKH, 4 B T€OJIOTHYECKHUX BOIIPOCAX IO
6accerHy, OCTAIOMINXCS 6€3 OTBETA, U B TOM, HACKOJIBKO 3TH OTBE-
TBI IIOBJUAIOT HA SKOHOMHYECKHIT ITIOTEHIIUAI BCEro 6acCcerHa.
MBI CKJIOHHBI PACCMATPUBATH TAKHE BOIIPOCH] B MAKPOMACIITAOE,
U CYUTAEM BA)KHBIM IIOHATH TEKTOHHUYECKYIO U CTPYKTYPHYIO
ucTopuIo 3anagHor CuGUpH 1epes; TeM, Kak IEPEHTH K CTPATHT -
paduu NoCIeOBATEIBHOCTEN KAKAOIO OTAEIBHOIO 6accerHa.

HTE: KakoBa CYIIECTBYIOIIAsl GU3HEC-CTPATErUs KOMIIA-
HuHu ION?

Iuonaep: JesarenbHocTh ION CeroHs OCHOBBIBACTCS Ha
CTpaTeruu pa3paboTKu pemeHur. 1 HeBaXKHO, OyAyT U 3TO
pemieHuss B OGJACTH IOCTPOECHHUS HU300PAKEHHUI CIIOKHBIX
KOJUIEKTOPOB MW PETHCTPALMU JAaHHBIX C IIOMOIIBIO CUCTEM
Intelligent Acquisition (IA) — B 1060M ciIydae, Mbl XOTHM OBITh
IIEPBBIMH, K KOMY OOpPATHUTCA 3aKA3YUK /I PEHICHUSA CAMBIX
CJIOKHBIX IeO(hM3NUECKUX 3a/1a4.

XopouuM IpPUMEPOM SABIAETCS mmenbd I'peHnmanguu.
CeBepo-Bocrounas I'pennanaus — 3TO, IO BCEU BUAUMOCTH,
HAUXyJIIEe MECTO HA IUIAHETE I IPOBEJEHUSA MOPCKHUX CEH-
CMHYECKHX CBEMOK, IIOCKOJIBKY Y€Pe3 ITOT PETHOH €KETOJHO
MIPOXOAUT O 5 THIC. KM3 IIJIABYYHX JIBJOB. KpoMe TOrO, By/IKa-
HUYECKHUI Xapakrep 06acceriHa co3faeT OOJIbIINE TPYIHOCTH
JUIs1 OTOOpakeHus cpezpl. C yaeToM BCEro 3Toro, Kommnanusa ION
paspaborana cucremy IA, yYUTBIBAIOIIYIO aPKTHUYECKHE YCJIO-
BusA. OObEJUHUB CBOHM OOIIMPHBIN OIBIT IIPOBEACHUS PadOT B
ApPKTHKE C II€JIEBOM PETHCTPHUPYIONIEN CUCTEMOMH, CO3JaHHOU U
IpeAoCcTaBIeHHON noapasaeneHusamMu ION — Marine Systems u
Concept Systems, MbI IIOJIy4H/IN IIEPBYIO B MUPE UHTETPUPOBAH-
HYIO CUCTEMY PETHCTPAIUU MOPCKUX CEHCMHUYECKUX JTAHHBIX C
HCIOIB30BAHUEM OYKCHUPYEMBIX KOC ITOJI IJTABYYUMH JIBJAMU.

HTIE: Kak o6croar aena ¢ BamuM poccurickum CII mo
006paboTKE AAHHBIX, YIPEKIAECHHBIM COBMECTHO C KOMITAHHUEH
JIAPTEO?

IIu6aep: DTO COBMECTHOE IPEAIPUATHE IO O0OpPaGOTKE
JJAHHBIX HEMHOTI'O IIOXO0’KE HA (PPAHIIN3Y, B PAMKAX KOTOPOH MBI
NIPEJOCTAB/ISIEM CBOU HOBEHIIINE TEXHOJIOIMU OOPAOOTKHU, MEXK-
JYHAPOJHBIE CBA3U C HE(PTIHBIMU KOMIIAHUSMHU U BO3MOKHOCTH
obyuenus. B cBoro ouepenn, JAPTEO NpHUBHOCUT CBOU 3HAHMUA O
MECTHBIX YCUIOBHUSX, IPEJOCTABIISET CBOUX BBICOKOKBATH(DUITH-
POBAHHBIX CHEIIUATHUCTOB U COOCTBEHHBIC TEXHOJIOIHUH. DTOT
aJIbAHC ITO3BOJWJI HAM CTaTh CEPbE3HBIM KOHKYPEHTOCIIOCOO-
HBIM HTI'PDOKOM, OOIIME BO3MOKHOCTH KOTOPOI'O IIPEBOCXOJAT
BO3MOKHOCTH HAIIUX JABYX KOMIIAHHI 10 OTJEIbHOCTH.

HcxopHO¥M 1enbIo 6bUIO TO3HAKOMHUTD POCCUHCKUX CIIEIIHA-
JINCTOB C HAIIMMU BBICOKMMH TEXHOJIOTHSMHU OOPAOOTKH MOPCKUX
JaHHBIX, 9T006I CII MOITIO HPEeIIOKUTh POCCUHICKUM HedTera-
30BBIM KOMITAHUAM TAKHE TEXHOJIOTMH, KAK MUTPALVA METOJOM
OOPALIEHHBIX BPEMEH, C BO3MOXKHOCTBIO IIPOBEICHUS OOPAOOTKHI
JaHHBIX B Mockse. CeifyaC Mbl 3aBEpIIAEM PEATU3ALMIO IIPO-
exTa B YepHOM MoOpe, T7e BIiepBble B Poccui GbUTM IPUMEHEHBI
HECKOJIBKO TIEPEOBBIX TEXHOJNOIHMH. Kpome Toro, pacmmmpenue
HCIIO/NIb30BaHMs ITporpamMm SPAN B Poccuu norpe6yer IpoBOAUTD
00pabOTKy TaHHBIX B MOCKBeE.

HI'E: Kak BiyseT MUPOBOM KPU3UC HA 1eATEIbHOCTb ION?

Iu6aep: B riez10M, MBI TOXKE IOCTPATATH OT KPU3HCA, KAK
U BCE OCTAJIbHBIE CEPBHUCHBIE U TEXHOJIOTHYECKHE KOMIIAHUU B
He(PTAHOU OTpacau. bosblie BCETO KPUZUC CKA3AJICA HA IOJ-
pa3/ieIEHNH Ha3EMHBIX PETUCTPUPYIONIUX CUCTEM, IIOCKOJIBKY
IIPOU3O0IITIO PE3KOE CHIKEHHE oObeMa padboT B CeBEpHON
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this model in other parts of the world. Partnering with really good
technical people who have an existing business and understand
the NOC’s business and technical challenges, and then bringing our
technology and the global know-how to apply this technology is an
excellent combination. We’re not doing this for convenience, but
fundamentally believe this is the most efficient model to deliver the
true potential of our technology, especially to NOCs

OGE: What is Reverse Time Migration?

Peebler: Geophysical data processing has moved from deliver-
ing seismic sections of the earth migrated in “time” to images of the
earthin depth. This makes alot of sense as the the earth isin feet and
meters, it is not in time. Converting time data in to an accurate image
of the Earth’s subsurface in depth has been is one of the industry’s
biggest challenges.

The basic equations to solve the depth imaging problem have
been understood for a long time, and the first commercial applica-
tions were made about 15 years ago. At that time, there was not a
great deal of computer powetr, so lots of assumptions — or short cuts-
were made in the early depth imaging solutions such as the Kirchhoff
application. As computer power increased, algorithms that made
fewer assumptions and had correspondingly improved accuracy
and fidelity such as Wave Equation Migration became commercially
available. About seven years ago ION-GXT were able to take this to
the next step pioneering the commercial implementation of reverse
time migration. (RTM). RTM provides an alternative approach to
migration with fewer compromises. It works by running the wave
equation forward in time for the source and backwards in time for
the receiver. RTM properly propagates the wavefields through the
most complex velocity regimes, including sub-salt, for structures
having dips in excess of 90 degrees, and in the presence of reflection
boundaries that may generate internal multiples.

NPOU3BOACTBO NPULIENOB
BATOH-J10MOB «KEQIP» U MOBUJIbHBIX
bJIOK KOHTEWHEPOB «KEJ1P-bK»

HedtoulrasEBPA3USA

APKTUYECKASAl CEACMUK

Amepuke u Poccun. Crpoc Ha Hamm O6ubGanorekn SPAN
TOXE yIan. Takas ’ke CHUTyauus U C JAaHHBIMU, KparHe
BAXKHBIMU JIJISI JOJATOCPOYHBIX I'€OJOTOPA3BEJOYHBIX IIPO-
rpaMM: CETOJHA MBI HAOJIIOJAEM IIaJl€CHUE AKTHUBHOCTH
He(TAHBIX KOMIIAHHUH B 3TOH o6sacTu. HOBBIE IIPOEKTHI
TpeOyIOT GOJBIINX OOOPOTHBIX CPEJCTB, U B CHJIy HEKO-
TOPBIX (DUHAHCOBBIX OTPAHUYEHHUH HAM IPUXOJUTCH B
OOJIBIIIEN CTENEHH, YEM OOBIYHO, IIPUOPETUZUPOBATH IIPO-
exTsl. HO s He IyMaro, 4TO CUTyanys OyAEeT YXyAIIaThCA U B
CJIETYIONIEM 'O/, JA’KE €C/IU I1€HA Ha He(DTh OCTAHETCA HA
yposae $60 3a 6appenb. Eciu MUPOBast 9KOHOMHUKA HAYHET
O3JJOPOBJIATHCA, ITOBBICUTCA CIIPOC HA dHEPIrOHOCHUTEIH,
1 HedTAHbIE KOMIIAHUU CTAHYT BKJIAJbIBATh CPEJCTBA HA
yposHe 2009 roaa.

HTIE: O6neryaer i CIT COTPYJHUYECTBO C POCCUHCKU-
mu HHK?

IuGaep: Koneuno, ga. M MbI JJEHCTBYEM TaK HE TOJIb-
KO B Poccuu. Hanmpumep, Mbl CO3Ja/IM COBMECTHBIE LIEHTPBI
06paboTku gaHHbIX B Erunre u Hurepuu u paccMarpuBaem
BO3MOKHOCTD PEATN3AIIMHU TAKOH MOJIE/IN B APYTUX PETHOHAX
mupa. ITapTHEPCTBO C IEUCTBUTEIBHO KBATU(PUITUPOBAHHBI-
MM TEXHUYECKHUMU CIIEUATUCTAMH, UMEIONIUMH JIEUCTBYIO-
IUI GU3HEC U IIOHUMAIOIMIUMU KOMMEPYECKHE U TEXHUYEC-
Kue 3a7a4u, croamue nepes HHK, u nipegocrasienne Hameu
TEXHOJIOT'MH U IVIOOATIbHBIX METO/IOB €€ IIPUMEHEHU 00pa3y-
FOT 3AMEUATEIbHBII COI03. MBI JIEIAEM 3TO HE JI/IA YI0OCTBA; MBI
TIOJIHOCTBIO YOEXK/IEHBI, YTO 3TO camas 3(pPeKTUBHAS MOJIEIIb,
TO3BOJIAIONIAs PACKPBITD HCTUHHBIA TOTEHIINAI HAIUX TEX-
HoJoTH, 0co6eHHO /11 HHK.

HIE: YTO Takoe MUIpaus METOAOM OOpaIEeHHBIX
BpeMeH?

IMu6aep: O6paboTKa reo(PU3NIECKUX TAHHBIX IIEpe-
Ia OT IIOCTPOEHUS CEUCMHUYECKUX Pa3pe3oB I0C/IE Bpe-
MEHHOM MHUTPAIUHM K HOJYYEHHIO ITTYOWMHHBIX H300paxe-
HUH T'€OJIOTUYECKOIN CPEibl. DTO MMEET OOJBIION CMBICI,
IIOCKOJIBKY HeZpa — 3TO (PYThI M METPBI, 4 HE CEKYH/BL
IIpeo6pa3oBaHUE BPEMEHHBIX JAHHBIX B TOYHOE INTYOMHHOE
H300pakeHue OBIJIO OJHON M3 OCHOBHBIX 32/1a4, CTOSIBIINX
epes OTpaciblo.

OCHOBHBIE YPABHEHUS JIS1 PEIICHUS 3TOM 32/1a4U U3BEC-
THBI YK€ JaBHO, U IIEPBOE KOMMEPUYECKOE IIPUMEHEHHE TAKOTO
AroprUTMa IIPEOOPA3OBAHUS COCTOSIIOCh IIPUMEPHO 15 ser
Ha33/],. B TO Bpems BBIMUCINTEIbHBIE MOITHOCTH OBUTH HEOOJIb-
UMM, IIO3TOMY HEPBBIE PEIICHHS II0 ITOCTPOCHUIO TTTyOHH-
HBIX HU300PAKEHUI, TaKKe Kak MUrpanus 1o Kupxrody, Bkio-
4yany OOJBIIOE KOJIMYECTBO JIONYIEHHI, WIH YIIPOIIEHHI.
ITo Mmepe pa3BUTHA KOMIIBIOTEPHOM TEXHUKH HAYAJIOCh BHE]-
peHue 60j1ee TOYHBIX U HAJICKHBIX AJITOPUTMOB C MEHBIITUM
YHMCJIOM JTONYIEHUI (HAIPHUMED, MATPALHA HA OCHOBE BOJTHO-
BOT'O ypaBHEHM:). IIpUMEPHO CEMB JIeT HA3a/l II0/Ipa3/ieJICHUE
GXT xomnanuu ION c¢zienana caeyromuii mar B 3Tou obaac-
TH, NIPEJCTABUB AJITOPUTM MUTPAIUH METOIOM OOPAIIEHHBIX
BpeMeH (RTM). RTM sIB/ISIETCS a/IbTEPHATUBHBIM ITOAXO/IOM K
MHI'PAIIUH C MEHBIIIUM YUCJIOM KOMIIPOMHCCOB. OHA OCHOBA-
Ha HA IPOJJOJDKEHUH BOTHOBOT'O IIOJIS BIIEPE/] 10 BPEMEHH IS
HCTOYHHUKOB U OOPATHO BO BPEMEHU IS IPUEMHUKOB. RTM
MIPaBUIBHO AIIIPOKCUMHPYET BOTHOBOE I10JI€ JaXKE JUIS CPEZL
CO CJIOKHBIM CKOPOCTHBIMH H3MEHEHUSMH, BKIIOYAs I10[-
COJIEBBIE OTVIOKEHUS U CTPYKTYPBI C YIVIAMHM HAKJIOHA Gosee
90 rpagycoB, a TAKXKe NPU HATUYUU IPAHMII, KOTOPbIE MOTYT
T€HEPUPOBATHh BHYTPEHHHUE KPATHBIE BOJIHBL.




