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Pacwupsasa rpainiubl ApKTUKK

MHHOBALIMOHHOE PELUEHWUE KOMMAHWUK ION 11 APKTUKU OBECIEYUNO VBENIMYEHUE PARUYCA OXBATA

1 NEPUOMIA PETUCTPALIMN AAHHBIX

Pushing Arctic Boundaries

ION’s ARCTIC SOLUTION EXTENDS DATA ACQUISITION REACH AND SEASON

0 pacyeTam Cnyx6bl reonorn4yeckom

ceémkn CLUA (USGS) B ApkTuke

MOXeT HaxoauTbcsl 25% Moka elle
HE OTKPbITbIX MWPOBLIX 3aNacoB YrieBo-
popopos. B TO xe Bpemsi, HECMOTpS Ha
CBOW OrPOMHbIN MOTEHUMarn, 3TOT PeruvoH
ABMIAETCH YHWKamNbHbIM N0 CBOEMY XapakTe-
py W 3acTaBnseT pelatb TPyAHbIe 3afaqu
N0 MOCTPOEHNI0 M306paxeHuin. KomnaHuu,
KoTOpble BedyT passBegky v [o6blMy B
ApKTUKe, WHBECTUPYIOT MWIIMOHbI Aonna-
POB B NMLIEH3MMN Ha MOWCKOBO-Pa3BefjoyHble
paboThbl, 0AHAKO TPAAWLIMOHHO BbIHYXAEHbI
NPUHUMATb PeLleHnst NpU HeJoCTaTo4HOM
WNW OTCYTCTBYIOLLEN WM3YHEHHOCTU HedTe-
ra30HOCHbIX CUCTEM WK Feonormyeckoro
CTPOEHUS MO NPUYNHE OTCYTCTBUA CENCMU-
YECKUX AaHHbIX.

C MOMeHTa CBOEro nepeoro uccrne-
nosaHusa Apktuku B 2006 rogy, KomnaHus
ION Geophysical NOCTOSAHHO AEMOHCTPUPY-
€T WHHOBAUVOHHbIA MOAXOA, NPeAoCTaBAs
HEMTAHLIM KOMMaHWAM WMHMOPMALUMIO NS
TOYHOW OLIEHKM NepcrneKkTUBHOCTU Hanbosee
6oraToro yrneeofopofamm pavioHa Heuc-
MoMb30BaHHbLIX 3anacos Hed TV B Mupe. B
npowuniom rogy ION pa3pa6otaHa yHuKasb-
Has cucTeMa KOMMMEKCHOM perucTpaumm
AaHHbIX, NPefHa3Ha4eHHas 41 NpoBeSeHNs
paboT B YCNOBMAX NEROBOro MokpbiTus. C
MOMOLLIbIO CBOEr0 peLleHns No NpoBeaeHno
pa6ot B ApkTuKe [IA] KOMNaHWs BbINONHUNA
6onbLUo 06LEM paboT B MOPCKOW HacTut
Ha ceBepo-BOCTOKe [peHnanamM, cobpas
UCTOPUYECKN HELOCTYMHblEe CEeNCMUYEcKme
[aHHble NpoTsXeHHOCTLI0 5 300 KM, pesyrb-
TaTbl KOTOPLIX M0 06bEMaM JOOLIYM HAMHO-
ro NMPEBOCXOAAT OXMLAHUS.

B atom rogy komnanusi ION 3aknagbl-
BaeT NPOYHbIA PYHAAMEHT CBOEro ycnexa ¢
MOMOLLbIO ABYX LOMOMHUTENbHBIX NEA0BbIX
apKTM4eckmx nporpamm (in-ice Arctic). B
TeyeHne CBOEro BTOPOro ce3oHa nposefe-
HUA paboT Ha ceBepo-BOCTOKe [peHnaHanm
KOMMaHWs yXe BbINOoNHMNa 60MbLUNIA 06LEM
paboT, 4eM 3a NPOLWNbIA rof, Monyyvs
[OMOSHUTESbHbIE laHHble Ha y4acTke, Npo-
TSXKEHHOCTblo 6onee 6 500 kv panee Ha
ceBep B 6oree Taxenom neay. Kpome Toro,
KOMMaHWen nomnyyeHbl faHHble C y4acTkoB
Mops BodhopTa, KOoTopble HUKOrAa He uccne-
[oBanucb padee. MccnepnosaHus nposoau-
NCb BHE paMOK OBbIYHOTO Ce30Ha Perucr-
paumn AaHHbIX NOCre 3aBepLUEHNS JPYrUMM
KOMMaH1sMm1 CBOMX paboT, Ans BbIMOMHEHNS
KOTOPbIX Heobxofuma 6onee BbiCOKas TeM-
nepatypa Bofbl. [Npn BbINONHEHWUK 06enx
nporpamm komnanwsa ION pacluvpuna Tpa-
OMLMOHHbIE FPaHMLbl perncTpaumy AanHbiX,
OXBAaTUB HOBblE TEPPUTOPUN, N CYLLECTBEH-
HO yBENMYMna guanasoH NpogunMpoBaHms.

LoH Paiic, Buue-npe3vaeHT nogpas-
genenna ION no TexHonorusM npoBefeHNs
KOMIMMEKCHbIX CerlcMopasBefoyHbIX paoboT,
TaK OOBACHAET 3Ha4eHue [aHHbIX uccre-
LOoBaHWN: «[l0 HacTOALLEro BpemMeHu cew-
CMWYECKMX [AaHHbIX, MOMYYEHHbIX B 3TUX
pavioHax, ObIfo HeJoCTaTO4YHO, WSIN OHM
BOOGLLE OTCYTCTBOBANM. TPyAHOCTU UMetoT

HENPOCTOW XapakTep, a PUCKW Npu OTCyTC-
TBUM HEOOXOAMMBIX PEeLUeHWA MOryT ObITb
3HaunTensHeiMu. [ON yganock npeofoneTb
HENPeoaoMMbIE B MPOLLIOM NPEnsTCTBUS,
a TaKkxe paspaboTath 1 peann3oBatb TEXHU-
Ky pervcTpaumv JaHHbIX, 06ecneymnBaroLLyto
BO3MOXHOCTb MOCTPOEHUS U306paxeHni
MpW 3HAYUTENbHOW TOMLWMHE Nbda W npe-
[OCTaBMEHUs LLEHHON MHGopMaLmMn HaLLIUM
3aKazymKam».

OKCnepTbl KOMNAHWK UCMONb3YHOT Cre-
uManbHble TEXHOMOTMU AN YMEHbLUEHMUS
PUCKOB U YBENUYEHUS BEPOSATHOCTU ycrexa
UCCNEefoBaHNN B HEKOTOPbIX CaMblX TPyA-
HbIX YCMOBUSX OKpYXatoLen cpedpl. KapTbl
nefoBon 06CTAHOBKM B pexuMe peanbHoro
BPEMeHN 06ecrneynBaloT KoMaHge WMHGop-
MaLMio O NMOCTOSHHO MEHSIOLLIMXCS YCMNOBU-
IX; COBPEMEHHbIN MOPCKOM cerncMopasBse-
[OYHbIN Kabenb obecrneymBaeT H6e3onacHoe
ynpaefieHne 060pyLOBaHWEM Ha nbly "
Mogo NbAoM; nefoctonkue 6ym GPS ob6ec-
MeynBaloT TOYHOE MO3ULMOHMPOBaHME 6€e3
puUCKa NoBpexAeHWs NbAa; HOBbLIA KOMaHA-
HO-KOHTPONbHbIA Mogynb Orca® ICE obec-
NeynBaeT CUHXPOHHYK HaBUrauuio ceunc-
Mopas3Befjo4yHOro cyaHa, KoTopoe crepyet
B KufbBaTepe nefgokona. B xoge Bcex Tpex
nuccnefgoBaHWi, TBEpZoOrenesas cucTema
peructpaumn paHHbix DigiSTREAMER™
komnaHum ION obecneunna meHee 2% npo-
CTOS MO TEXHUHECKUM MPUYMHAM, HECMOTPS
Ha perncTpaumio JaHHbIX NPy TONLWMHE Nbaa
[0 0iHOro MeTpa.

«TexHonoruv, Kagpbl U OnbIT Npose-
[eHus paboT ABMAIOTCA KMOYOM K HaLUUMM
ycrnexam. Hanuuve cygHa ‘neposoro’ Knac-
ca He fBAfETCH rapaHTUel YycrnewHoro
BbINOSIHEHUSA Pa60T B APKTUKE. Hy>XeH onbIT
BbINOMHEHMA paboT. HyxeH nepcoHan. W
HY>XHbI NPaBUIIbHbIE TEXHONOUMW, — FOBOPUT
ovpekTop ION no apKTUYECKMM peLleHu-
M W TexHonorvsm xo Manbspgu. — ION
nocnefoBaTenbHO BbLIMOMHAET BCE 3TU TpU
YCNOBUS W YCMELIHO MNpoBOAUT paboThl,
crpasensinBo obecrneymsas HaMm penyTaumio
HafeXHoro napTHepa Ana cencmopasse-
[OYHbIX MOCTPOEHUI B APKTUKE.

B koHue aToro cesoHa 6ubnMoTeKa
JaHHbIX komnaHum ION ArcticSPAN™, opHa
M3 camblx OONbLUMX B [AHHOM pPEeruoHe,
6yneT Bkntovatb 6onee 40 000 KM AaHHbIX.
Komnanws ION paspabatbiBaeT NosHyto Kap-
TWHY 6accerHa [laHMapkexaeH B [pexniaHgnm,
MUMEIOLLIEro CaMblii BbICOKUM MOTeHuuan B
PEruoHe U HaMMEHbLUYIO CTEMeHb W3Y4eH-

HOCTW. V3yyeHne B3avMOCBA3N Pa3nnyHbIX
MUKpo6accenHoB B [laHMapKCxaBH vMeeT
60MbLLIOE 3HaYEHMe L)1 YMEHbLUEHWS PUCKOB
¥ CTOMMOCTU pa3BepKm.

YHVKanbHoe, M3roTOBMIEHHOE MO 3aKa-
3y o6opynosaHue komnanum ION 1 onbITHbIE
3KCMepTbl HedpTerazoBon oTpacnu obec-
MeyvBatoT yBENUYEHUE BO3MOXHOCTEN MO
MOCTPOEHMIO apKTUYECKUX N306paxeHunii. B
paioHax, rae norogHble YCroBus no3Bons-
NM NPOBOAWTbL PEerMcTpaumio AaHHbIX BCEro
[Ba Mecsua B rogy, NpOJOMKMTENbHOCTb
paboTbl ION B 6accerHax ApPKTUKU MOXET
coctaBnaTe Ao natu mecsaues. ION npogon-
XaeT pacLUMpsATb FOPWU3OHTbLI, WUCMONb3Ys
nocnegHue [LOCTWXKEHWA Ans MOCTPOeHWs
apKTUYECKMX W300paXeHWin u BnepBsble
nosyyas AaHHbIe MO recsiornyecky BaXHbIM
ydacTtkam.

he United States Geological Survey

(USGS) estimates the Arctic could

contain 25 percent of the world’s
undiscovered hydrocarbon resources. Yet
despite its tremendous potential, the region
presents unique and formidable imaging
challenges. E&P firms exploring the Arctic
invest millions of dollars for exploration
licenses but have traditionally had to make
decisions with little or no knowledge of
petroleum systems or geology due to the
lack of seismic data.

Since its first Arctic survey in 2006, ION
Geophysical has been challenging industry
conventions to deliver data for oil companies
to accurately assess prospectivity in one of
the most hydrocarbon-rich, untapped petro-
leum resources in the world. Last year, ION
developed a unique, integrated acquisition
system designed to operate within an ice
covered regime. Using its [IA] Arctic solution,
the company made major strides offshore
NE Greenland, gathering 5,300 km of histori-
cally unattainable seismic data, far surpass-
ing production expectations.

This year, ION is building on that
success with two additional in-ice Arctic
programs. During their second season in
NE Greenland, they have already surpassed
last year's production record, acquiring an
additional 6,500+ km of data further north in

PO3bIrpbi
belicoonkmn

win a cap

G obed @8s / G "dLo ‘Wo

heavier ice. In addition, they have acquired
data in the never-before-explored areas of
Beaufort Sea, beyond the traditional acquisi-
tion season when others had concluded their
surveys in search of warmer water. In both
programs, ION has expanded traditional
acquisition boundaries into new territory and
extended the shooting window far beyond
what was previously possible.

Shawn Rice, VP of Operations in ION’s
Integrated Seismic Solutions business unit,
explains the significance of these surveys,
“Until now, there has been little or no seismic
data collected in these areas. The obstacles
aren'’t trivial, and the risks can be consider-
able if not handled properly. ION has man-
aged to overcome what was insurmountable
in the past and has developed and imple-
mented an acquisition technique capable of
imaging in significant ice regimes and deliv-
ering valuable data to our clients.”

The company’s operational experts uti-
lize purpose-built technology to reduce risks
and increase the likelihood of survey suc-
cess in some of the most challenging envi-
ronmental conditions. Real-time ice maps
inform the crew of constantly changing con-
ditions; cutting-edge streamer steering safely
maneuvers equipment around and under ice;
ice-resistant GPS buoys provide accurate
positioning without risk of ice damage; and
a new Orca® ICE command and control
module provides synchronized navigation
for the seismic vessel to follow in the wake
of the ice breaker. In all three surveys, ION’s
solid gel DigiSTREAMER™ data acquisition
system allowed less than 2 percent technical
downtime, despite acquisition in ice up to a
meter thick.

Joe Gagliardi, ION’s Arctic Solutions
and Technology Director, says, “Technology,
people, and experience are the keys to our
success. Just because you have an ‘ice-
class’ vessel does not mean you can work
in the Arctic. It takes experience. It takes the
right people. And it takes the right technol-
ogy. ION seamlessly combines all three into
a successful solution, rightfully earning us
the reputation as the ‘go to company’ for
seismic imaging in the Arctic.”

At the end of this season, ION’s
ArcticSPAN™ data library will include over
40,000 km of data, one of the largest of its
size in this region. ION is putting together the
full picture of Greenland’s Danmarkshavn
basin, the least explored, potentially highest
yielding basin in the region. Understanding
the relationship of the different micro basins
in the Danmarkshavn is paramount in reduc-
ing exploration risk and cost.

ION’s unique, custom-designed equip-
ment and skilled industry experts have
expanded Arctic imaging possibilities. Where
historically a good season was two months
of acquisition, ION can work in Arctic basins
for up to five months. ION continues to push
the envelope with the latest in Arctic imag-
ing, acquiring data in geologically important
areas for the first time ever.

Ne 1 TUESDAY BTOPHUK

| 3



[ Eurasia

Show Daily

occuitckmii
Hereras SPE

I

Pa3paboTka HeTpaaAULMOHHDbIX KONNEKTOpOoB

CNELWANUCTbI KOMMAHUM ION OTMEYAIOT CYILECTBEHHBIE U3MEHEHUSA B TOH POJIW, KOTOPYHO UrPAIOT CECMUYECKUE UCCJIEAOBAHUS CIAHLIEBbIX MECTOPOX/EHMUIA

Unlocking Unconventional Reservoirs

ION SEES DRAMATIC SHIFT IN ROLE OF SEISMIC IN SHALE PLAYS

YCNOBMSIX MHTEHCWMBHOMO pocTa o6bema

paboT no passemke v fobblde Ha cnaHue-

BbIX MecTopoxaeHusax CesepHon AMepuki,
KOTOpbIE MOMOratoT OfepaTopaM CraHLeBbIX
MECTOPOXAEHUA OLEHUTb KaveCTBO MIOLLafoK
CKB&XWH 1 COCTaBNATb NPOrpaMMbl CTPOUTENbC-
TBa CKBXMH Ha CMaHLEBbIX MECTOPOXAEHUSX C
MOMOLLIbIO  MCMONb30BaHMA CEMCMUYECKMX [aH-
HbIX, 3apayeit komnaHun ION Geophysical ocTaert-
€Al MPEeROCTaBNEHNE 3TUX CENCMUYECKNX AaHHBIX.
HaumHas ¢ 2003 roga, komnaxwsa ION npepocTa-
Bina obpaboTaHHble AaHHble MO HEeTpPaguLMOH-
HbIM KOMNIEKTOpaM MO BCeMY MMpY Ha MyoLaam
12 000 kBagpatHbIX MWb. B TeyeHve AaHHOrO
Neproda, Kak CYUTatOT CreLmanuecTbl KoMNaHuu,
3Ha4EHWE W POTb CENCMMYECKMX LaHHbIX 151 NPO-
BefieHNst paboT Ha CaHLEBbIX MECTOPOXOEHNSX
3HAYUTENBHO U3MEHMNACh.

PeHTabenbHOCTb CnaHLEeBbIX MECTOPOXae-
HWUI, B OCHOBHOM, 06€CreHMBaeTCA NOCPEACTBOM
pasBuTUA OBYX MHXWHWPWUHIOBBIX TEXHOMOMUM
— FOPU3OHTANBHOTO BYPEHUS 1 BbI30BA MPUTOKA C
MOMOLLbIO rapopaspbiBa. Ha HadansHoOM aTare,
CeficMMYecKMe [aHHble He CYMTaIUCh BaXKHbIM
VHCTPYMEHTOM [ns pa3paboTKy HeTpaguLmoH-
HbIX KOMNEKTOpOB. Pesynbtarbl CevcMUHYeCcKnX
MCCNEnoBaHNA MCMONb30BanUcL He 6onee, Yem
LS PELLEHNS JOMOMHUTENBbHBIX BOMPOCOB B XOfe
YCTaHOBMEHWS MECT FrE0MNONUHECKVIX HapYLLEHWI 1
npesoTBpaLLEHVs OpYrMX PUCKOB. TeM He MeHee,
3a rnocrepgHue rofdbl, Kak OTMeYaroT creuma-
NUCTbI KOMMaHUW, 3Ta TOYKa 3PEHWS MEHSIETCA.
Onepartopbl NPUXOOSAT K BbIBOAY O TOM, YTO WX
npedblayLLVie onepaLyoHHble MOLenv cocTaBne-
Hbl 6€3 y4eTa TEKYLLMX W NMPOrHO3MPYEMbIX LieH
Ha ras.

«/13Ha4anbHO cnaHLeBble Mopogbl cunTa-
nmck 6onee unn MeHee 0fHOPOAHbIMW. Kak noka-
3bIBAET OMbIT, KpaiiHe 6onbLuas HEOOHOPOAHOCTb
nopog, obycnaennsaeT HeOOXOAMMOCTb U3YHeHNs
(h13NHECKUX CBOWCTB 1 MEXAHWYECKWX acrneKToB
KonnekTopa, — cuutaet [oH YuTByA, pervioHasb-
HbI1OnepaLMOHHb I MeHekep TEXHONOrM4ecKoro
LleHtpa no obpa6otke paHHbIX ION B [eHBepe.
— OLEHKy 3TVIX CBOWCTB NOPOL, MOXHO BbINOMHATL
C NMOMOLLIbHO KOCBEHHbIX METOL0B OLIEHKM pasnuny-
HbIX CEMCMUYECKVX XapaKTEpUCTVIK, a 3TO mpa-
BWUNbHOE MPEACTaB/eHne 06ecneymBaeT Haum
3aKa3ymkam BO3MOXHOCTb 6onee atpheKTMBHOM
pa3paboTKy CBOMX MECTOPOXAEHWUI 3anacoB v

Shale Interval

WUutepBa
3aneraius

Lower PR
Huxunin KN

60r1ee pa3yMHOro ynpasneHWst CBOMMM KanuTarib-
HbIMMW 3aTpaTamm».

BonblWMHCTBO  OnepaTopoB  CRaHLEBbIX
MECTOPOXIEHWA CErofHs UCMOMb3yIOT Pe3yrib-
TaTbl CEMCMMYECKMX WCCNENOBaHWA ANt NOAro-
TOBKM CTPYKTYpbl WMHTEpPBana KOMNeKTopa, 4To
roMoraeT GypoBOMY WHXEHepy «OypwuTb B Mpe-
[lenax 30Hbl» W n3beratb PUCKOB Npu BypeHun
6OKOBbIX CTBOMIOB C OYEBWOHBLIM MPEUMYLLIECT-
BOM MUHVMM3aUMN MOTEPSHHBIX CYTOK GYPEHMS.
Pesyneratbl ceicMopasBefoqHbIX CCnenoBaHuin
BCE B GOMbLUMX MacLuTabax 1Cronb3ytTes one-
patopami st pacdeTa HarpskeHW nnacTa,
XapaKTEPUCTVKW MIIOTHOCTU W OpUEHTALMU NpK-
pOOHbIX TPELUWH W pacyeTa XpynkocTU Mopog.
lMpaBunbHOE NpefcTaBneHre 06 3TX CBOWCTBAX
NOMOraeT ornepaTopam OLEHWUTb KaYeCTBO CBOMX
Y4acTKOB U OMTUMM3NPOBATL NPOrPamMMbl CBOUX
paboT Mo NPOBEAEHNIO TMAPOPA3PLIBOB.

MpakTyeckne pesynsraTbl, KOHEYHO,
UMetoT camoe 6orbLuoe 3Haderne. Onepatops!
CNaHLeBbIX MECTOPOXIEHWA BCe B GOMbLUMX
MacLuTabax MCnonb3ytT CcericMopa3BefovHbIe
[aHHble ANf NPUOPUTM3aLMM  PaCloNOXEHUs
y4acTKoB M Mnolafok OGypeHus, 4Tto obecre-
YMBAET MaKCUMasIbHOE YBESIMHEHWE [BWKEHWA
LEHEXHOW HaIMYHOCTW C NMOMOLLBO BGypeHns Ha
3TUX MnoLaakax ¢ 6onee BbICOKUMM OXMaae-
MbIMW MPEfentHbIMA U3BIIEKaEMbIMK 3anacamm
(EUR) unu oxvpaeMbiM HadanbHbiM [e6UTOM
CKBaXMHbI (IP). TMpaBunbHOE npefcTaBneHne o
«pa3pbIBaEMOCTW» MOPOL HA OCHOBAHWM CEACMO-
pa3BefoyHbIX OaHHbIX TaKkke JaeT onepatopam
BO3MOXHOCTb M3beratb M36bITOYHOrO GypeHns
WM HeJoCTaToMHON [OObIYM HA CBOEM Y4acTke
C NOMOLLbIO MCMONB30BaHUS CrieLyanbHbIX cTpa-
TErViA SPEHNPOBAHNA U ONTUMAaSTbHBIX MPOEKTOB
paboT Mo rmapopaspbIisy.

3arnagbias Breped, MOXHO YTBEPXAATb,
yTo cobntopeHve TpedoraHuii no OT, TE n OOC
npy paspaboTke HETPAAMLIMOHHBIX KOSIIEKTOPOB
NPeLCTaBnseT Co60M CIIOXKHYHO 3afaqy, HO TaKxe
[aeT BO3MOXHOCTb C MOMOLLBIO CcelicMopasBe-
LOYHbIX WUCCEefoBaHWA MNOMyyYuTb [O6GABMEHHYI0
cTonMocTb. 1o MHeHMIO YuTByaa, «3arpsasHeHne
MECTOPOXAEHWA TPYHTOBLIX BOL B pe3ynsrare
BbI30Ba NPUTOKA C MOMOLLbI0 paboT Mo rygpopas-
pbiBY MpencTasnseT Co60M pacTyLlylo npobne-
my B CeBepHoli AMepuke. COBCTBEHHbIE peLLie-
HUS komnaHun ION Mo U3yHeHno 3aBUCUMOCTM
amnauTyabl OTPXKEHWS OT yOaneHus U CBOWCTB

Higher PR
Bepxuui KN

3oHbI KonnekTopa ¢ 6onee HU3KUM Koathchuumentom MyaccoHa

(KM) moryT yka3biBaTh Ha 6onee NErko packanbiBaloLyHOCS
nopoay, B T0 Bpems Kak 30Hbl C OTHOCUTENbHO 6onee Bbicokum KIl
MOFYT YKa3biBaTb Ha NOPOAY, B MEHbLUEi CTEeNeH! NOABEPIKEHHYH
packanbiBaHuio. 3ta nHthopmauus nossonser reohusnukam oxasarb
NOMOLLb MHXEHEepaM NO 3aKaHYMBAHUIO B ONTUMU3ALNU NPOEKTa
ruapopaspbiBa, NOCKONbKY NErKo pacKkanbiBaeMble 30HbI MOTYT
norTpe6oBaTtb MEHbLLEro KONMYEcTBa CTyNeHeil ruapopaspbisa u/mnu
MEeHbLUMX 06beMOB 06pabOTKM rMAPOPa3PLIBOM N0 CPABHEHUIO C
30HaMKn, MeHee NOABEeIKEHHbIMN PACKaNbIBAHUIY.

Reservoir zones with lower Poisson’s Ratio (PR) may indicate more
brittle rock whereas zones with relatively higher PR may indicate
less brittle rock. This information allows the geophysicist to help
the completions engineer to optimize the hydraulic frac design
since more brittle zones may require fewer frac stages and/or
smaller frac treatment volumes than less brittle zones.

NopOg, BMECTE C APYrUMM TEXHOMOTVSIMM, TaKUMM
KaK METOAbI MUKPOCECMUHECKNX UCCenoBaHWIA,
MOMOraroT ONpeLenuUTb YCTONYMBOCTb MPaHuL, ra-
popaspbiBa konnekTopa. MpyMeHeHne aTvx Tex-
HOMOMMIN MOXET MOMOYb KOMMAHUSIM BbINOSHATH
HOpMaTVBHbIe TpeboBaHWA 1 n3beratb LWTpados
1 3a[IEPXKEK».

C y4eTOM [OMONMHUTENBHBIX COXHOCTEN,
BO3HMKAOLLIMX BMECTE C HEOOXOAMMOCTLIO 6onee
MoapO6HON XapaKTEPUCTVKM CaHLEBbIX KOSJIEK-
TOPOB ¥ OXWUOAEMOrO YCWNEHUSt KOHTpONs CO
CTOPOHbI HOPMATWBHbIX OPraHoB, MHOTME onepa-
TOpbI PaboT MO pa3Befke 1 JobblHe B HACTosLLEee
BPEMS HaXoOsATCs B MOWCKE CEicMOpa3BefoqHbIX
peLLEeHNA, KOTOpble OXBATAT BCIO CxeMmy paboT.
KomnaHwveit ION BbINOMHEHO MHOIO TakuX Mof-
HOMAaCLLITaBHbIX MPOEKTOB Ha HECKOMbKMX CraH-
LeBbIX MecTopoxaeHusx CesepHoW AMepuKu.
lMocnepHss nporpaMmMa KoMnaHuu - MymsTUKOM-
NMOHEHTHble uccneaoBaHust Ha nnowaan 200
KBagpaTHbIX MWb OA HECKOMbKWX 3aKa34uKoB
B okpyre Knupdomng, wrart MeHcuneBaHus, sens-
€TCSH NPYMEPOM BbIMNONHEHUS paboT Mo faHHOMY
Hanpaenexmto. Komnanus ION, ¢ nomoLLbio cBoe-
r0 KOMMIEKCHOrO MPELNIOXKEHNS PELLEHWA MO
pa3paboTke CnaHLUEeBbIX MECTOPOXAEHUNA, OyaeT
OCYLLIECTBNATb PYKOBOACTBO U pean13auuio BCen
nporpamMbl, BKJto4asi 6e3 OrpaHny4eHust mpo-
€KT MCCNepoBaHui, NoryyYeHne paspeLLmTenbHOM
[OKYMEHTaLmWK, KOHTpOMb paboT Mo perucTpa-
UMM [OaHHbIX C MCMoNb30BaHNeM 6GeckadernbHOM
cvctemsl INOVA's FireFly u umdpposoro matyuka
VectorSeis, 06paboTKy AaHHbIX, a Takxe aHa-
N3 1 VHBEPCUIO CENCMUYECKUX XapaKTEPUCTUK.
lMonyveHne pdaHHbIX HAMEYeHO Ha YeTBEepTbIN
KBapTarn.

KomMeHTMpysi  peaynbTaTthl  BbINONHE-
Hus mccneposanmin 30 B Knupdwmnge, Ckott
Jlabaym, Buue-npeangeHT ION no pelueHnsam
onst CeepHol AMepuKy, OTMETUN: «3TO camblii
NOCNEOHWA MPUMep peanmsauy NpPeanoKeHns
Halle KOMMaHWM MO WHTErpypoBaHHbIM peLLie-
HuaM. PaboTas ¢ cucTeMow MomyyeHns AaHHbIX
Conquest-Tesla u FireFly, Mbl MOXeM He TONbKO
nony4arb LUMPOKOA3UMYTHbIE MySETUKOMMOHEH-
THble [aHHble [N Leneli BbINONHeHWs 3apad
HaLLMX KIMEHTOB B 06MACTW reornormm U UHTep-
npetauun, HO Takke S(EKTUBHO BbIMOMHSATH
3TV paboTbl CO MHOTUMM 3emMIieBnafenbLavi B
paroHe € yA3B1MOW MPUPOLHON Cpefon».

JNabaym nogsogut utoru: «Mbl BUOUM rpo-
MaJIHOE MPEVMYLLIECTBO B BbINOMHEHUMN padoT Ha
CnaHLeBbIX MeCcTopoxaeHnsx CeBepHON AMEpUKM
1 B MMPOBOM MacLuTabe, 1 pambl BbiCTynatb B
POV MapPTHEPOB HaLLIMX 3aKa34MKOB MO pasBeake
N Jo6bl4e C LIENbI0 MPOLOMMKEHUS PacLLMpeHns
NEPCNEKTUB UCMONb30BAHWSA CENCMUYECKUX OaH-
HbIX, YTO MOMOraeT HaLMM 3aKas4qvkam adhdek-
TWBHO YNPaBNsiTb CBOMMU KanuTasbHbIMA UHBEC-
TULMAMKU U NOAYyYaTb MakCUMarbHy npubblib
Ha CBOM MHBECTULMW B pa3paboTKy CraHLEBbIX
MECTOPOXAEHNNA. B TeyeHne NocneHX HECKOmb-
KWX NET Mbl JOCTUMN 3HAYUTENBHOMO Nporpecca,
HO BO MHOMMX BOMPOCax TOMbKO MPUCTYMUIN K
pa6ote».

ile E&P activities in North American

shale plays continue to heat up, helping

shale operators high-grade well loca-

tions and design well programs in shale plays

through the use of seismic is nothing new to ION

Geophysical. Since 2003, ION has delivered over

12,000 square miles of processed unconventional

reservoir data from around the world. During that

time, the company says it has seen a dramatic

shift in the value and role of seismic data in shale
operations.

Economic viability in shale plays has been
achieved primarily through advancements in two
engineering technologies -- horizontal drilling and
hydraulic fracture stimulation. Initially, seismic
wasn't considered to be a critical tool in unconven-
tional reservoir development. At most, it addressed
the secondary concerns of locating faults and other
hazard avoidance. In recent years, however, the
company says that mindset is changing. Operators
are finding that their former operating models are

not sustainable with current and forecasted gas
prices.

According to Don Chitwood, Regional
Operations Manager of ION’'s Denver GX
Technology Processing Center, “Shales initially
were considered to be more or less homogeneous.
Experience has shown though that they are very
heterogeneous, and with that comes the need
to understand the rock physics and mechanical
aspects of the reservoir. These rock properties can
be estimated indirectly through various seismic
attributes, and with this insight, our clients are
able to more efficiently develop their resource
plays and more judiciously manage their capital
expenditures.”

Most shale operators today are now using
seismic to provide a structural picture of the res-
ervoir interval, to help the drilling engineer “stay
in zone” and avoid hazards while drilling laterals,
with the obvious benefit of minimizing lost drilling
days. There is a growing use of seismic to also
help operators estimate in-situ stress conditions,
characterize the density and orientation of natural
fractures, and estimate the rock brittleness. With
this rock property insight, operators are able
to high-grade their acreage and optimize their
hydraulic fracturing programs.

What matters most, of course, is the bot-
tom line. Shale operators are increasingly using
the information gained through seismic data to
prioritize acreage positions and drilling locations,
maximizing cash flow by driling those locations
with higher Expected Ultimate Recovery (EUR) or
expected Initial Production (IP). Seismic insight on
the “fracability” of the rock is also enabling opera-
tors to avoid over-drilling or under-producing their
acreage through customized drainage strategies
and optimized frac designs.

Looking ahead, Health, Safety and
Environmental (HSE) compliance in unconvention-
al reservoirs is a challenge, but also an opportunity
for seismic to add value. According to Chitwood,
“An increasingly sensitive issue in North America is
contamination of ground water supplies as a result
of hydraulic fracture stimulation. ION’s proprietary
AVO and rock properties solutions, along with other
techniques such as microseismic, help measure
competence of reservoir frac barriers. These tech-
nologies can help companies stay in compliance
with regulations, avoiding penalties and delays.”

Given the added complexity that comes
with the need for a finer scale characterization
of shale reservoirs and the expected increase in
regulatory oversight, many E&P operators are now
looking for seismic solutions that span the entire
workflow. ION has executed many such full-scope
projects in several North America shale plays. The
company’s latest program, a 200 square mile,
multicomponent, multi-client survey in Clearfield
County, Pennsylvania, epitomizes this trend. ION,
with its integrated shale solutions offering, will man-
age and execute the entire program, including but
not limited to survey design, permitting, overseeing
acquisition using INOVA's FireFly cableless system
and VectorSeis digital sensor, processing of the
data, and seismic attribute analysis and inversion.
Acquisition is set to being in the fourth quarter.

Scott LaBaume, ION's Vice President of
Solutions for North America, commenting on the
Clearfield 3D survey, noted, “This is the lat-
est example of our integrated solutions offer-
ing in action. Working with Conquest-Tesla and
the FireFly acquisition system, we are not only
able acquire wide-azimuth multicomponent data
to meet our clients’ geologic and interpretation
objectives, but do it efficiently in an environmentally
sensitive area with many land owners.”

LaBaume sums it up, “We see tremendous
upside for shale operations in North America and
globally, and we're excited to partner with our E&P
clients to continue to push the limits of the use
of seismic data to help them effectively manage
their capital investments and maximize the return
on their shale investments. Over the past few
years, we've made tremendous strides, but in
many respects, we've only begun to scratch the
surface.”
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