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Geophysical Technologies
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aBHbIM-[ABHO, KOrAa s 6611 MOIOABIM I\/l any years ago, my first boss at BP said something
CneLmanncToM, MO MepBblil PYKOBOAUTENb B along the lines of “If you have $100 to spend on

koMnaHun BP Bbickasancsa NpuMepHo Tak: «ecin Tebe geophysics, spend $99 on seismic and the $1 on a good

nann 100 gonnapos Ha reousnyeckme NccnefoBaHns, cup of coffee!”
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EXPLORATION M

BNOXXM 99 B CENCMUKY, & Ha OCTaBLUUIACA 0ONNap Kynm
Yalleyky Kode».

Bbino Bpems, korga, ornsabiBasgchb Ha MPOLLIoE U3

21-ro Beka, s Ha4a1 COMHEBATLCS B MPaBUIbHOCTU

3TOro yTBEPXKAEHUS. VIHTEpEC K TakuM MeEToAam
reoUsNHECKNX UCCNEea0BaHUN Kak rpaBuTaLOHHAs
CbEMKA, MarHUTHas Cbemka 1, 6onee BCero, ndy4veHue
3NEKTPOMArHUTHOIO MOJISt 3aCTaBWU MEHS HE TOMNBbKO
3aQymMaTtbCs, HO 1 MOAENUTLECA CBOVMMM MbICISIMIA OT TOM,
HaCKOJIbKO MPOrpecc B TEXHOIOMMSX coopa 1 06paboTKM
JaHHbIX CO30aNn YCNoBWA AN BKMKOYEHNS 3TUX METOAOB,
TPAONLMOHHO CHUTABLLMXCH MaNoNepCneKTUBHbIMM,

B 000VIMY CTOSILLX HAapaBHE C CENCMNYECKUMM
MCCneaoBaHMsIMM METOOVK M3y4deHnst Heap. [NpumepHo asa
C MOSIOBMHOW roda TOMY Hasaf, 8 pacckasan dYitarensm
nHTepHeT-n3aaHns QilBarrel o 4eTbipex KOMMaHWsX,
3aHUMAaKOLLIXCS UMEHHO TaKUMW UCCNeaoBaHaMN. 3ByYarn
MOW pacckas CneaytoLLyM 0bpasom. ..

B ceHTAbpE

2006 r. komnaHusa
GETECH, cozgaHHas
cneumanucTamm

M3 yHuBepcuteTa
aHIIMNCKOro ropoaa
Jlnge netr aBaguarb
TOMy Ha3ag,
pasmecTusia cBom
aKunm Ha pbiHKe
anbTepHaTNBHbIX
WHBECTNLMIA
JloHpoHCKo choHA0BOM
6upxu. [naBHbIM
HarpaBrieHnem paboTb!
KOMaHuy ABJIAETCA
M3YYeHNe eCTECTBEHHOIO 3/IEKTPUYECKOrO Mo 3eMHOM
KOpbl. KomnaHusa Takxe 3aHuMaeTCcA uHTeprnpetaumesn
AaHHbIX MarHUTOMETPUHECKNX U FPaBUMETPUHECKNX
CBbEMOK. TeM He MeHee, ee KOHEK — CBeJeHNE
HaKor/1eHHbIX N3Ha4yasibHO HEOAHOPOAHbLIX MarepuasioB
reohn3nyeCcKnx nccrie[oBaHmii B MaccusHble 6a3bl
Ka4yeCTBEHHbIX FOMOr€HN3NPOBaHHbIX faHHbIX.
Hanpumep, B uncno nocrnegHnx nogroToBAEHHbIX
KomnaHven 6a3 JaHHbIX Takoro poga BxoauT 6asa
AaHHbIX rpaBUMETPUYECKUX N MarHUTOMETPUHECKNX
CBbEMOK, BbIMO/THEHHbIX Ha TeppuTopun Cnbupu B
coBeTCKue rogsl. PaHee komnaHna pa3paboTtana
aHasnornyHyro 6asy gaHHbIX 1o TeppuTopun Mpaka.
lMonob6Hbie 6a3bi gaHHbIX XapakTepu3yTCA
OTHOCUTEJIbHO HEBLICOKUM Pa3peLLIEHNEM, HO

MMEIOT OrpOMHOE 3Ha4YeHne A4J1A NpeaBapuTesibHOro
BblgenIeHns Hanboree nepcrneKkTUBHLIX y4acTKOB AJ1A
reosioropasBefKn Ha CcyLue — AaHHbIe eCTECTBEHHOIO
107151 NO3BO/IAIOT MPOCAEANTL Iy6UHbI 3aneraHus

B 6acceviHax 0cafKOHaKoIMAeHNA, BbIABUTL MECTa
rny6uHHOro 3aneraHys 3pesibiX 3a1exXen yrieBo[0po[08

understanding 99
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9 Kak u pap apyrux reopmsanyeckux
MeTOAOB, 3/IeKTPOMarHUTHble MeToAbl
pa3Beaku Haubosnee NPoAYKTUBHbI
npu UCcnonb3oBaHUN B KOMMJIEKCe C
APYruMu reosioro-reoqpuanyecKumm
AaHHbIMU 1 noaxoAaMu

Like other geophysical tools EM results
are proving of value when integrated
with other geoscience data and

However, as we moved into the 21st Century, | began to
wonder if he was no longer right — there seemed to be
enough ‘fuss’ around the non-seismic methods, namely
gravity, magnetics and especially electro-magnetics, that
| wondered out loud — and wrote about — whether as
acquisition and processing techniques improved these
neglected technologies of the geophysical world would
finally take their place alongside seismic as powerful
contributors, especially to exploration. About two and a half
years ago, | wrote in the on-line magazine OilBarrel about
four companies offering such technologies along

these lines:

GETECH is an enterprise of relatively long standing that
was founded in the University of Leeds in the UK almost
20 years ago, floating on the London AIM market in
September 2006. Their speciality is potential field data;
although they offer consultancy in gravity and magnetic
interpretation, their forte is compiling large, homogeneous,
quality-assured

data bases from a
myriad of historic,
heterogeneous
surveys. For example,
a current major
offering is of Siberian
gravity and magnetic
data bases compiled
from the many years of
Soviet surveying, and
an earlier offering was
a similar compilation
of data over Iraq.

This type of data
lacks resolution but

is important when an
explorer is faced with a huge onshore area and has to
decide where to focus — potential field data can show

the shape and depth of sedimentary basins, imply where
source rock might be deeply buried enough to be mature
and so on; these insights can focus the next stage

— the shooting of expensive seismic data.

OHM of the UK, and EMGS of Norway are both players
in the electro-magnetic (EM) arena; this type of data has
received quite a lot of publicity recently to the effect that
it can significantly improve exploration success rates.
This assertion is based on the fact that normal oils and
formation waters have completely different electrical
conductivities, and that therefore the presence of an oil-
charged reservoir at depth should lead to an ‘anomalous’
EM signal being recorded as compared to the water-
filled case. Applied technology may be winning through,
and with the addition of higher frequency sources and a
change in the basic geophysical technique, EM methods
have recently undergone a metamorphosis and the new
Controlled Source Electro-Magnetics (CSEM) techniques
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M T.4., TO €CTb NOAYYNTb UMEHHO Ty MHGbOPMaLMIO,
KoTopas Heobxogmma 471 paBuIbHON opraHn3aumm
cneayroLero atana paboT — 4OPOrocToALLEN
CeNiCMNYECKOM ChEeMKM.

Komnarmn OHM (Bennkobputanusa) u EMGS
(HopBerus) 3aHnmaroTCa 371€KTPOMarHUTHbIMUA
meTogamu N3y4eHUs 3eMHOM KOPbI, MOy YUBLLINMM

B 110C/1e4HEE BPEMA LUMPOKYIO N3BECTHOCTb Kak
crnocob noBbiLLEHNA 3hheKTUBHOCTY 1 BEPOATHOCTU
YCMELUHOro ucxoga reosioropassegoyHbix pabot. Metog
OCHOBAaH Ha CyLLEeCTBOBaHUN 3HAYNTESIbHBIX Pasindni
B 3JIEKTPOINPOBOAHOCTH YII1€BOAOPOZOB M M1acToBOM
BOZAbI, BEAYLUNX K 06Pa30BaHNI0 3/1€KTPOMarHUTHbIX
aHomasni, NO3BOMAIOLUMNX OTIIMYUTB HACBILLEHHbIE
yreBogopojamMu y4acTku Heap. Ycnexv B pa3paboTke
rpyKAaaHbIX TEXHOIOMMIA 3JIEKTPOMAarHNTHON pa3BeaKu,
roABieHne 6011ee BbICOKOYACTOTHbLIX MCTOYHNKOB

M n3mMeHeHne 6a30BbIX reohn3N4ecKknx MeTonos
rpmBen K NoABIIEHNIO Ha CBET HOBOro MeToga
/IEKTPOMAarHUTHOM Pa3BenKnN C KOHTPOINPYEMbIMU
UCTOYHMKaMM
(CSEM), koTopebii
rpoAeMOHCTPMpPOBaI
BO3MOXKHOCTb
rPUMEHeHNs
/IEKTPOMAarH1UTHbIX
meTonoB AA

OLIEHKM xapakTepa
HachbILLEHWA M/1acToB
M NPOCHIEXNBaHNA
rpaHuL] 3a1eXXed.
EputaHckaa
komnaHna MTEM
Tak)xe 3aHNMaeTcA
7IEKTPOMAarHUTHOM Pa3BeaKoH, HO MPUMEHAET APYron
r104x04, XapakTepu3yroLUMINCA 60/bLLIEN CTENEHbIO
CcXoAcTBa C CerCMUYECKUMyY meToqamu. Kak v pag
Apyrvx reohn3n4ecknx METOA0B, 3/IEKTPOMAarHUTHbIE
MeToabl pa3Benkun Hamboree NpPoRyKTUBHBI pu
MCMOMb30BaHUN B KOMIIIEKCE C APYTMU reosoro-
reouanyYeckuMu gaHHbIMU Y OAX04aMM.

YBbI, MOXOXKE, YTO BCE BblLLECKa3aHHOE OKa3asioCh
3abny»xaeHem. [lofmkeH NpusHaTbCs, YTo 3a
MOCNEAHION Mapy JIET S HU pagdy He CliblLasl O TOM,
YTOObI CRELMANIMCTLI MO rE0IOrOpasBeaKe, a He OTAEbl
MapPKETUHIa «MHHOBALIMOHHbIX» KOMMaHWM, BCEPbES, C
umbpamm B pykax, BbiCkasblBasIMCh Obl B MOATBEPXKAEHME
MOBbILLEHNSA 3PEKTUBHOCTU rE0NI0ropas3BEeNKM B
pesyfbTarte NPUMEHeHUA YNOMSAHYTbIX HECENCMNYECKIMX
METOLOB U3Yy4eHNa Hedp.

Bonee Toro, oTHOLLEHME K 06CY>KAAEMbIM TEXHOIOTVSIM
HaLLO ABOSKOE OTPaKEHME B KOHBIOHKTYPE PbIHKA.
Peakups pbiHka HedhTerazosomv NPOMbILLIIEHHOCTM
Bblpa3uiack B TOM, YTO Ha (DOHe BecrnpeLeeHTHOro
pocTa JOX0O0B, YMCSa 3aKa30B 1 PacLEHOK Ha
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®® HaumHaet Ka3atbcA, YTO
HeceMCMUYecKne TEXHONOrum xaet
6e3BpemMeHHaA KOH4YMHa B [lonuHe
CMepTU, Ha Knapobuwe norubwnx noen

It seems like these non-seismic
technologies are hovering over what
some technologists would term the
Valley of Death! @@

are now showing that modern EM techniques can and
are being used to help evaluate the fluid content of
reservoirs and define reservoir extent. MTEM is another
UK company that works in the EM arena, using a different
approach that may offer a more ‘seismic-like’ method. Like
other geophysical tools EM results are proving of value
when integrated with other geoscience data

and understanding.

Unfortunately, | seem to have been wrong about all of what
| said above — | have to confess that over the last couple of
years | have seen and heard no evidence that experienced
explorers — as opposed to the marketing departments of
the ‘niche’ service providers — are willing to stand up and
be counted by pointing to transformed exploration success
rates as a result of using these non-seismic techniques.

In fact, you can see that two markets are providing their
own judgement. In the ail field services market, two of the
leading electro-magnetics acquisition companies, EMGS
and OHM, have in their latest Trading Updates reported
weak revenues and
order books, on 12th
August and 2nd
September 2008
respectively, at a
time when seismic
companies report
unprecedented
revenues, full order
books and 3D vessel
day rates driven sky-
high by a skewed
demand/supply
imbalance.

This has not passed unnoticed by the investment
community with the shares of some ‘niche’ non-seismic
companies trading in the market at 20% - or less - of the
price seen two years ago.

It seems like these non-seismic technologies are hovering
over what some technologists would term the Valley

of Death! To explain briefly, if you think of the proof-of-
principle of a new technology as one mountain peak and
the successful commercialization of that technology as
another peak, then the space representing the period of
time between those two peaks can be seen as a valley.
This period in the transition from discovery to market is
littered with the good ideas that never completed the flight
across the valley. In technology commercialization parlance,
this graveyard of inventions and intentions is known as the
Valley of Death!

As when any new technology sees zero or low take-up, it
is easy to blame the customer — perhaps they are too lazy,
conservative, untrained or disinterested to bother with the
new ideas? However, my observation of explorers is that

www.rogtecmagazine.com



WesternGeco
O6paboTka ceicMU4eCKMX
AaHHbIX B Poccuu

UCNOJIb3YHTE FTEO®U3NUKY BOJIEE LLIUPOKO
C JINAEPOM OTPACIU

Komnanua WesternGeco obnanaet Hanbonee CoBepLUIEHHbIM U1
MOLLHbIM LIEHTPOM 06paboTki ceiicMmyeckux faHHbIX B Poccum.
Mbl IMEEM MHOroNeTHNIA onbIT 06paboTkn CEACMUYECKIX AaHHbIX,
MONy4eHHbIX B X016 HAa3EMHbIX CbeMOK B Pa3fNYHbIX PErOHaX
Poccuu, a Takxe AaHHbIX MOPCKUX vccnenoBaHunii B bapeHuesom,
Oxotckom, YykoTckom, YepHom, 1 Kacnnickom Mopax.

O6patiTech K Ham, 4T0BbI BOCMONb30BATLCA HALLNM: ~ Ten.:+7(435) 835 82 00
Email: wgdp-moscow@slb.com
B KavecTBom — BK/1t04aA MCMOJIb30BAHIE MHOIOYUCTIEHHbIX

YHUKambHbIX anropuTMOB 11 TEXHOMOr v 06paboTkm www.slb.com/westerngeco

B OnbiTOM — BKNt0YAA pecypcsl KoMnaHuii Schlumberger u
WesternGeco no Bcemy Mupy

H u6kum nogxoomM — BKN0YaA YaneHHble 11 BHYTPEHHUE R —
~~—
LieHTPbl 06paboTkn faHHbIX AnA Baluero ynobeTea S~—

WesternGeco

*Mapka Schlumberger © 2008 ger. 08-SE-121




B PA3BEOKA

1CMNOMb30BaHWe Cya0B AN TPEXMEPHOW CENCMUHECKON
CBEMKM B YCIIOBUSAX SIBHOMO MpeobnafaHns crnpoca Haf,
NPEeAIOKEHEM ABE BeyLme KOMMaH1n, 3aHNMatoLLIMECH
3M1eKTPOMarH1UTHbIMK MeToaamu passeaky (EMGS 1
OHM), 12 aBrycta 1 2 ceHTs6ps 2008 . BbINyCTWAN
CBOJKM, B KOTOPbIX FOBOPUIOCH O HEYOOBNETBOPUTESIBHOM
YPOBHE OOXOL0B 1 HEMOJSHOW 3arpy>XXEHHOCTI.

VIHBECTULIMOHHbIE KPYT COOTBETCTBYIOLLIMM 06pa3om
oTpearvpoBav Ha ONyBNMKOBaHHYHO NHAOPMaUMIO, B
pes3ynbTaTe Yero LieHbl Ha akLMn psiaa «MHHOBALMIOHHDBIX>
koMnanun yramm ao 20%, ecnn He HKe, OT YPOBHS, Ha
KOTOPOM OHM HaxoaunMCh ABa roja ToMy Hasan,

HaumHaeT Ka3aTbCd, YTO HECENCMNYECKME TEXHOMOM
»XOeT 6e3BpeMeHHas KoH4MHa B LonvHe cmMepTu, Ha
KnagouLLe NOrMbLUMX naen. VIMEHHO TakMmm CnoBamm
HEKOTOPbIE CNEUMANUCTbI MO BHEOPEHNKO TEXHOMOTIA
OMKMCbIBAIOT BO3MOXKHOE PasBuTUE COBbITUIA C MOMEHTA
MepBOro YCMeLHOro onpoboBaHNst TEXHOIOMMK OO ee
KOMMEPYECKOrO BHeApeHNsi. MHOre NepCneKkT/BHbIE
MNOev OTNPaBASOTCS Ha CBASIKY UCTOPUM UMEHHO Ha
3TOM y4acTKe MyTW, MPeodONEB NepeBan NOATBEPIKAEHUS
MPVHLMANAIBHOM BO3MOXXHOCTW, HO Tak 1 HE MOKOPVB
BEPLUMHY KOMMepHeckoro ycnexa. OTctoaa 1 BO3HUK
MCMOMb3YEMbIV B MPOECCUOHABHOM XaproHe 0bpas
LonnHbl cmepTu.

Kak Bcerga, Koraa pedb 3axoauT O HEMPUATAN U
MegneHHOM BHepeHMN HOBbIX TGXHOJ'IOFVII?I, XO4eTcA
roflaraTb, 4TO BO BCEM BUHOBAT 3aKas4liK C ero
HEMoBOPOT/IMBOCTHLIO, IEHOCTHIO, TEXHUHECKOM
HErpPaMoOTHOCTbLIO N HEMPUA3HLIO K HOBOBBEOAEHNAM.

Ho B maHHOM cny4dae, HacKONbKO S MOy CyauUTb

Mo OnMbITy OBLLEHMS CO cneuvianmcTaMmy B 0bnacTm
reonoropasBenKu, nepen OTPacsblo CTOAT HACTOBKO
CNOXKHblE N CTPEMUTESIbHO YCJTOXKHAOLMECA 3a0a4n, HTO
cneuvianncTbl FOTOBbI XBaTaTbCsl, Kak 3a CracuTeslbHyHo
COJIOMUHKY, 3a t0B0E peLLeHe,
CMOCOBHOE XOTb KaK-TO MOBbLICUTH
Pe3yNbTaTUBHOCTL DYpPEHMS.

[Npu 3TOM He CTOUT 3abbIBaTb,
YTO MPVBEOEHHbIE B HA4ane
3TOW CTaTbW C/IoBa MOEro
MepBOro HaYanbHNKa

OCHOBaHbI Ha CUCTEME MOHATUI
Knaccuieckon onavkm 19-ro
Beka, BblpaboTaHHOM 3a CTO

NEeT [o Toro 6narogaps Bknagy
Taknx y4eHbIx Kak Jlannac,
[NyaccoH, Makceenn u Lienpu,
V13 getaneit BbiIBEOEHHbIX UMW
yPpaBHEHWI MONEN NOTEHLMAasOB,
SEKTPOMArHUTHBIX N3MYHEHUI 1
PacnpPOCTPAHEHNS CEMCMUNHECKIX
BOJIH CneayeT, YTo, ecin bl 1M

Picture courtesy of EMC
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exploration is so difficult — and nowadays ever more so
— that they will leap on and devour any new idea that will
help them succeed more often, drill less dry holes.

However, when my first BP boss said what he did,

he was relying on an understanding of classical physics
that was written down in the 19th Century — a hundred
years before either of us joined BP, by gentlemen
such as Laplace, Poisson, Maxwell and Zoeppritz.

For reasons buried in the subtleties of their equations
governing potential fields, electro-magnetic radiation
and seismic wave propagation, if they had thought
about it these gentlemen would have recognized and
declared that “Seismic is King!”... and so it seems

to remain.

| pin my final hope for the fortunes of non-seismic
techniques on integration — perhaps working inside the
frame work provided by the fantastic seismic data we
have nowadays, there is still a chance for a premium
contribution to exploration success?

Or perhaps | should just lean back and smell the coffee!

[0BesI0Chb Y3HaTb O NPUKNagHOM NpMeHeHnn X noen,
OHW npuLLINn Obl K OCTaroLemMycs BepHbIM 1 B HALLIM OHN
BbIBOOY O TOM, 4YTO celiCMmKa — 3TO Halle BCe.

VHTerpaumsi — eQuHCTBEHHOE, HA YTO OCTaeTCA
HaOEATHECA CTOPOHHKAM HECENCMUHECKNX METOO0B
reosioropasBenkun. He NCKNOYEHO, YTO NMPYIMEHEHME
TakNX METOOB B KOHTEKCTE Y>KE MMEIOLLIMXCSA
BbICOKOKAYECTBEHHbBIX CEMCMUHECKIX OaHHbIX CTAHET
eLLe OHMM LLaroMm B MoBblLLEHWN 3DEEKTVBHOCTN
reonoropasBeaoyHbIX PadoT.

A MOXXET, Nopa YCrNOKOUTLCS 1 3aKasdaTb Yalleyky kode?!
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