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Kakyio kapTuHy mMbl Habniogaem, paccmaTpuBan
pa3BefKy B rnobanbHom maciutabe?

Enga 1 He vaule, Yem B IKOOOM ApYroM CEKTOpe
HedhbTerazoBoro 613Heca, Tema PasBeaKV NosHa MOBOW 1
Cryxamu, rae MHOMO BaXKHOW MHPOPMALIMN PaCTpOCTRaHAETCS
NOCPEACTBOM “HeTBOPKUHIa”. K mpuMepy, NpUcyTCTBYS
HameOHW Ha OHOM 13 MepOoNPUATUN n3nanns Finding
Petroleum, 51 y3Han 0 HeaBHEM OTKPbITUN MECTOPOXKAEHVIA
Johan Sverdrup B Hopeervin 6orbLLe, Yem y3Han Obl, MoceLLas
dhopmManbHble Mpe3eHTauun B TedeHne rogal

Henb3sa nepeoueHnTb hakTuieckme AaHHble, MOSTOMY

51 Bblf1 O4eHb paf MoyYNTb SKIEMIMIIAP OTHeTa

Richmond Energy Partners o nokagarensax pa3senku

01 32 KOMMaHWiA CO CPeAHEN 1 8 KOMMaHU C KPYrHON
KanTanmMsaLpen, paboTatoLLnX B cdhepe pa3Benku 1 A00bIHM
(3a npenenamu CesepHoln AMepuiki) 3a 2008-2012 .

HekoTopble 13 pesybTaToB MHE MoKasasiicb 0COBEHHO
ybeauTenbHbIMA, I MPEXe, HYem MPOSCHUTL KapTUHY,
MHe cneflyeT crienaTb HebOosbLLIOE OTCTY/IEHNE Ha TeMy
TEPMUHOOTM:
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What do we see when we Examine the Global
Exploration Picture?

Perhaps more than any other sector of the oil and gas
business, exploration encourages rumour and anecdotes,
with much important information being traded by
‘networking’. For example, sitting at lunch at a recent
Finding Petroleum event, | learned more about the
reported 2.5 billion barrel Johan Sverdrup oil discovery

in Norway than | could attending a year’s worth of formal
presentations!

Factual evidence is invaluable and so | was very pleased

to get receive a copy of Richmond Energy Partners’ report
on the exploration performance of 32 mid-cap and 8 large-
cap E & P companies (outside North America) from

2008 - 2012.

| found a couple of their results especially compelling —
before saying what they are, | need to take a little detour
into some terminology:

There is a “Life Cycle” of exploration plays — Frontier,
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EXPLORATION M

[nsa pasBeaoUHbIX MIeeB CyLLIECTBYET T.H. “XKN3HEHHbIN
LMK, COCTOSALLMIN N3 YETbIPEX CTaOM, K KOTOPbIM MOXKHO
OTHECTU NMOOON U3 HX: HavanbHbI, BoraTbin, 3pensin,
VicuepnaHHbI.

[nen Ha paHHen, HavanbHom ctagmm, OTANHakoTCS
TONBKO pacxogamu, C YopoM Ha OTKPbITE OAHOMO U
HECKOJSTbKMX HOBbIX MJ1EEB.

Ha ctagum boratoro nnes, cosgaHne LEHHOCTY HaxoauTCs
Ha MaKCUMasTbHOM YPOBHE, OTKPbITUS KOYMHbI (0ObIHHO
“rMraHTCKne” CKonneHus cebltle 250 MMAMoOHOB
Bappenen B HE(PTAHOM SKBMBASIEHTE), MOSTOMY 3aTpaThl
Ha OBHapY>XeHME N PaspaboTKy MECTOPOXXOEHNS
pacnpenensatoTcs Ha 60bLLIOE KONMMHECTBO Bappenei.

Ha ctagun 3penoro nnes, co3gaHne LeHHOCTY Mo-
NpeXKHeMy MOXKET 0CTaBaTbCst Ha [O/MKHOM YPOBHE Mo
Mepe YMEHbLLIEHVS Pa3MEPOB OTKPbITUIN, HO CMOIB30BaHVE
TEXHOJOMM 1 COKPaLLIEHE PaCcX00B CTAHOBATCS BaXKHbIMM
hakTopamm AN ynyHLLEHNst SKOHOMUHECKMX MOKa3aTesen.

Ha ctaguun VICTOLWEHHOMo nes, BepoATHa 1 HOra
HensbeXkHa noTeps LeHHOCTW, KOJINYeCTBO YCNeLHbIX
MPOEKTOB PE3KO MagaeT, OTKPbITUA HEMHOIOYNCIIEHHDI
N HEBEJIMKM MO pa3Mepy, a CTOMMOCTb pa3paboTku
BO3pacTaeT. PasymeeTcs, BEpPOSTHOCTb “BbiUrpaTh”’
Ha STOW CTaaun CyLLECTBYET, HO BbIMMPaBLUMX Masio, a
KOJINYECTBO “MpounrpaBLUMX” OHeHb BESNKO!

[ns nnnocTtpaumm, MoOXXHO NPUBECTU (HEPTHAHYHO)
nposuHLUMO UKCS North Sea Brent ¢ ee 6onee 4em
45-netHen nctopuen: B 1960-x — HadanbHas ctagus, B
Hadane 1970-x boratas, B koHLe 1970-x 1 1980-x rT.
3penas, u cerogHa — lcToLleHHas.

BaxxHO OTMETUTL, YTO OnpedeneHne ctagum nnes —
Ba>XXHbIN (DaKTOp aHam3a. Tak, Obino bl abcypaHo
NPEeanoioKUTb, YTO LENbIi PEMMIOH HAaXOOUTCA B CTaamm
“VicTowennsa”; 1 OTKPbITUE MECTOPOXKAEHMA Johan
Sverdrup AEMOHCTPUPYET, YTO HALENEHHOCTb Ha “HOBble
nnen” MOXXeT YBEHYaTbCs YCNEXoM Aaxxe B bacceliHe ¢
MHOFOMIETHEN NCTOPWEN pa3BeaKu.

Tpw BbiBOAA M3 0TYeTa Richmond

1. BeposiTHOCTb OOHaPY>KEHVSI MECTOPOXKAEHNS C
3anacamu B 100 MUINMOHOB Bappenein B nnee Ha
HavanbHom cTagum 3Ha4nTENBHO BbILLIE, HEXKENM B
3penom nnee (paxkTndeckn ~7.5 paa Bbille!)

2. B uenowm, passegka nnees Ha HavanbHowm ctagum
yCrelHa — 5 KpyrnHbIX “OTKPbITbIX Mees”, Bce Ha
rny6okoBoabe. B 2012 rogy, MHOXECTBO yCUnii BbIio
CKOHLIEHTPUPOBAHO Ha pa3Beo4HOM BypeHn B
FO>xkHOM ATnaHTuke 1 B BocTouHOM Adbprike (Ha cyLue 1
B MOpe).

www.rogtecmagazine.com

Prolific, Mature, “Red” - in which the status of any play can
be considered.

In the early, Frontier, phase, there is only expenditure with the
emphasis on making one or more ‘play opening’ discoveries.

In the Prolific phase, value creation is at a maximum, as
discoveries are large (typically, “Giant” accumulations of
>250mm boe gross), and therefore F&D costs are spread
over a large number of barrels.

In the Mature phase, value creation can still be good as
discovery sizes reduce but technology application and
cost reduction become important in order to enhance
€CoNomics.

In the “Red” phase, value destruction is probable,
occasionally inevitable, as success rates plunge, the very
few discoveries are small, and costs escalate. Of course, it
remains possible for a company to “win” during this phase
but the number of “winners” is small, the number of “losers”
very high!

To illustrate, the movement of the UKCS North Sea Brent
(oil) province can be positioned over its 45+ year history:
Frontier - in the 1960’s: Prolific — in the early 1970’s: Mature
—inthe late 1970’s and in the 1980’s: “Red” — today.

It is important to emphasize that the right level of
analysis is the play level. It would be absurd to pretend
that a whole region lies in the “Red” zone for example;
indeed the Johan Sverdrup discovery demonstrates the
power of ‘new play’ thinking even in a basin with a long
exploration history.

Three Takeaways from the Richmond Report

1. There is a significantly higher probability of making a
100 mm barrel discovery in a Frontier play than a
Mature play (in fact it is about 7.5 times more likely!)

2. Overall, Frontier Exploration has been successful, with
the 5 big ‘play openers’ all in Deep Water. For 2012,
there is a huge focus on exploration drilling in the
South Atlantic and East Africa (onshore and offshore).

3. In Frontier Exploration, there has been relatively little
effort, and no discoveries, in stratigraphy older than
the Cretaceous, whereas in Mature provinces, effort
and discoveries reach down to the Devonian
and older.

The first of these conclusions is obviously not a surprise,
although the degree of difference may be to some.

The second and third points speak to Hot Spots and Hot
Rocks respectively — let’s examine them in more detail.
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B PA3BEOKA

3. Pa3segka Ha4anbHbIX Mnees
OT/IMYaETCHA CPaBHUTENBHO
HeOOMbLLOM aKTVUBHOCTLIO
pa3Beno4HbiX paboT — B
cTpaTUrpan4ecKmx 3oHax
cTaplle Mena He BbIno
COBEPLLEHO OTKPbITUIA, B TO
BPEMSI Kak B 3pesbix MPOBUHLIMAX
npoBoannack passegka 1 obinn
OBHapy>KeHbI YrneBoaopoab! B
nopopax AeBoHa U cTapLue.

[NepBbit U3 3TVIX BbIBOOOB,
pas3yMeeTCs, He OKa3asiCs
CIOPMPU30M, XOTS CTeneHb
PAa3INYMS HEKOTOPbBIM MOKaKETCA
nopasnTebHOM.

BTopoi 1 Tpetuin BbIBOAR!
onpenensatoT Mopsadme Touku
"opsume Mopodbl, COOTBETCTBEHHO;
OaBavite PaCCMOTPUM VX OeTalIbHEE.

fopaune TouKK

BmecTe, npriBeaeHHbIE PUCYHKN
OEMOHCTPUIPYIOT MECTOHAXOXKAEHE
pa3Benky HavansHom ctagum,
aKTyalbHOCTb Fy60KOBOAHbIX
YHaCTKOB U TEHAEHLINIO

Pa3Be/j04Hble CKBa)XKWHBI NnieeB Ha HauanbHoil cTagum 3a 2008-2012 rr. [lona pe3ynbTatBHOCT — 1 13 8
Frontier play exploration wells 2008-12, 1 in 8 success rate

o

o

Kpy»KKamy 0TMeHeHb! CTpaHb, FAe MPOGYPEHHbIE CKBEXKVIHb! OKa3anvch NepenoMHbIMM AN TUna nnes

KpacHbI LIBET — ras, 3e/eHbii — HedhTb, Pas3Mep OTMETKM COOTBETCTBYET MacLLTaby rnnest, 61eaHbIM LIBETOM OTMEHEHb!

KOMMEPHECKI HEOMPeerneHHbIe rien

Circle shows countries where frontier wells were drilled with significant play breakers shown .o
Red = gas, green = oil, scaled to relative scale of the lay, pale colours if commercially uncertain

*

o) Py St L

PasBenoyHble CKBaXXMHbI B Niesx HavanbHom ctagum npobypeHHble B 2008-
2012 1T.; KOah@UUMEHT YCNELHOCTN — 1 13 8, TMraHTCK1E OTKPLITUA Ha
rnybokoBoabe, cornacHo ot4eTy Richmond Energy Partners.

Frontier play exploration wells drilled 2008-2012; there has beena 1in 8
success rate with the giant finds all in Deep Water, courtesy of Richmond
Energy Partners.

Pa3sefioyHblie cKBaXMHLI HayanbHbiX nnees 3a 2012 roa
(B KPY)KaX yKa3aHo o6Lyee KONMYEcTBO CKBAXKMH N0 CTPaHaM)

Frontier play exploration wells 20012, circled area shows gross wells by country

pa3Befo4HbIX KOMMaHUIA BECTN cebst
Kak Ky4a BOCbBMUIETHUX, NMPArOLLMX
B dhyTOON — rae maY, Tyga v tonnal

XOTb 3TO N HECKOJSIBKO LIMHNYHO, HO y et
BO3HWKaET BOMPOC — OENCTBUTENBHO =
JI MHOIME KOMMaHW CredyroT
COBCTBEHHOW CTpaTerin passeaKu,
NI >KE UX NMOOXOL MOTUBUPYETCA
LB NO3bIBOM “v 4 Tyaa »el”?

lfopayue nopopbl

STa vnnocTpauyis nogHUMaeT
NHTEPECHI BOMPOC.

Pa3Beno4yHble CKBaXKWHbI B MJIEAX HavanbHomn cragnn, 3ariyiaHMpoOBaHHbIE Ha

[oBONMbHO MaNoBEPOSATHO, :
2012 roa, cornacHo ot4eTy Richmond Energy Partners.

YTO MEPCMNEKTUBHbIE MOPOOb! B
baccenHax HbliHe HadanbHbIX niees
orpaHn4eHbl mopogaMy Mena u
MMadLle; Kak CBUAETENbCTBYOT
NpBEOEHHbIE HA PUCYHKE AaHHbIE
1N UCTOPUS Pa3BeaKn B LIEIOM,

Mo Mepe TOro, Kak 6acCernH CTaHOBUTCSA 3pefbiM,
MPaKTUHECKIMI OMbIT U MHHOBALIW MPUBEAYT K MPOPbIBY
B MOHWMaHNW, a CNeaoBaTesibHO, U K OTKPbITUO
yrNeBoaopOaoB B bonee CTapbix Nopoaax.

Frontier play exploration wells drilled 2008-2012; there has been a 1 in 8
success rate with the giant finds all in Deep Water, courtesy of Richmond
Energy Partners.

Hot Spots

Taken together these two pictures illustrate the location of
Frontier exploration efforts, the continuing importance of
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EXPLORATION M

Bo3pacT 0CHOBHbIX LieNeBbIX CKBA)XKWH
HauanbHbix nnees 2008-2012
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Bo3pacT 0CHOBHbIX LieNeBbiX
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CpaBHeHVe OCHOBHbIX LIENEBBIX 30H CKBaXKMH B HadarnbHbIX 1 3penbix mnesx B 2008-2012. o gaHHbIM oT4eTa

Richmond Energy Partners
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Comparison of primary target Frontier and Mature play wells 2008-2012. Courtesy of Richmond Energy Partners
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B PA3BEOKA

Cnenom BO3HVKAET APYror BOMPOC — KAKOW MPaKTUYECKII
OMbIT 1 Kakie MHHOBaLUUK HeEOOXoanMbI? Kak Ham 1x
noy4nTL?

lfopa4ue nopofbl

CeroaHsi, pa3BefoyHble KOMMaH1M B 0OLLEM U LIESIOM
3aHsTbl MOUCKOM HOBBbIX MIEEB B N3BECTHbIX BaccerHax,
nnees 0osbLLUEN CNOXHOCTA U KOMMIEKCHOCTY B
BacceliHax, KoTopble Obl “OTKPbITLI” YoKe AONroe Bpems
N rOe paHblue y>ke ObiBanv opyrue.

BoT nuLLb YeTbipe 13 BOMPOCOB, KOTOPbIMU 3aat0TCH
Pa3BefoYHbIE KOMMAHWN CeroaHs:

1. Bonblve obbembl rasa bl OBHaAPY>KEHbI B MOPE Y
Beperos BocTouHom Adpukin. A Kyaa ABUHYTbCH, HTOObI
OBHapy>XUTb HePTL?

2. ['ne aHanory Tak LWMPOoKO 0O6Cy»KAaeMbIxX YCneLLHbIX
Bpasunbckix NoACONEBbIX MECTOPOXXAEHWN? ECTb nn
Takve B KOXxHOM ATNaHTUKE, KpOoMe NoBeperkbst
AHronbl?

3. ['ie MOryT CKpbIBaTbLCS KPYMHblE MECTOPOXKAEHVS B
rny6okmx Bogax Koro-BoctouHon A3um?

4. CeBepHas ATnaHTvka OeNCTBUTENBHO WLLb XKankoe
nopobve KO)xHom ATNaHTUKIA?

1 npopomkast 3Ty BOMPOChI, IAe Xe 4oCTaTouqHble, a
NHOMAA OFPOMHbIE, 06BEMbI AaHHbIX, JOCTYMHbIE 15
pa3Beno4HbIX KOMMaHWiA.

C NOMOLLIBIO CMYTHVKOB COBpaHbl 6aTUMETPUHECKME

1 TonorpaduyecKre faHHbIEe Mo BCEMY MUPY;
rpaBMETPUHECKME JaHHbIE CMYTHUKOB MOKa3bIBatOT
MOLLIHOCTb 3EMHOI KOPbI MO BCEW NaHeTe; 3a NocneaHne
noneeka npobypeHo oko10 200 000 pa3BenoHHbIX
CKBa@KVH — TO €CTb, MOUCKOBbIX, HE FOBOPSA Y>Ke 00
OLIEHOYHbIX 1 SKCMTyaTaUMOHHbBIX ; CYLLECTBYIOT

JaHHble O KOpe MOPCKOro AHa; Ntoboe NpaBUTENBCTBO,
CEPBbE3HO OTHOCSLLIEECS K MPUPOAHBIM pecypcam, MeeT
HaLVoHasbHble 6aHKN AaHHbIX; CYLLECTBYIOT AaHHbIE
eonornyeckux Crny»ko; onybMKoBaHO OrPOMHOE
KOMMYECTBO NUTEpaTypsbl... 1 Tak aanee.

CrnoCcobHOCTb pa3BeoHHbIX KOMMaHWM peLlaTth Bce

6onee TpyOHble 3a4a4M OTKPbITUSA HOBbIX KPYMHbIX MeEB
3aBMICUT OT UX CNOCOBHOCTU OTCEMBaTb, OpPraH30BbIBaTb
1 MOHVMATb 3TOT “Hnarapckuii Bogonan” AOCTYNHOW
NHOPMaLMM NS PELLIEHNSI TOTrO, YTO Ha3bIBatOT “O0SbLLON
Npo6emMon aaHHbIX” — HO BOSMOXXHO, 3TO He Mpobema, a
yaaqHast BO3MOXHOCTb?

KJto4eBbIM MPOLECCOM A1 JOCTUXKEHNST 9TOW Lienin
ABNAETCS ryboKoe NOHUMAaHWE TEKTOHVKI MIAT 1 XPOHO-
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Deep Water, and the tendency of exploration companies
to behave like a swarm of 8 year olds’ playing soccer —
to be drawn magnetically to where the ball is!

Somewhat cynically, one might ask whether many
companies are in fact pursuing their own exploration
strategy or whether their approach is simply “Me too!”?

Hot Rocks

This picture raises an interesting question. It is
pretty unlikely that prospective rocks in basins
that are currently Frontier are restricted to plays in
the Cretaceous and younger — evidence from this
picture and exploration history in general is that as
a basin Matures, insight and innovation will lead to
a breakthrough in understanding — and therefore
discoveries - in older rocks.

The question which follows is — what insights and what
innovations? How do we get to them?

Nowadays, explorers are by and large are engaged in the
search for new plays in known basins, plays of increasing
subtlety and complexity in basins that have been ‘open’ for
a long time, where somebody may well have gone

before them.

Here are just four of the questions that explorers might be
trying to answer today:

1. Massive amounts of gas have been found offshore East
Africa. Is there anywhere to go to find oil?

2. Where are the analogues for the much-talked-about
Brazilian sub-salt successes? Are there any in the South
Atlantic other than offshore Angola?

3. Where might big fields be hiding in the Deep Waters of
South East Asia”?

4. Is the North Atlantic really a poor relation compared with
the South Atlantic?

And where, to tackle these questions, plenty of -
sometimes huge amounts of - data are now available to
explorers.

Satellites have delivered global bathymetry and
topography; satellite gravity data shows us crustal
thickness globally; some 200,000 exploration wells

— that’s 200,000 ‘wildcats’, never mind appraisal,
development production wells — have been drilled in

the last 50 years or so; there are sea-bed cores; any
government that is serious about its resources has a
national data repository; there’s data from Geological
Surveys; there’s a huge published literature....and so on.
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cTpaturpaum, MOHNUMaHVE YTO CTaHOBUTCA 3aNexXblo, rae
1 KOraa, MMEHHO TakMM 0Bpa3oM MosIBASETCS “Hoy-xay”,
MO3BOJSOLLIEE MPVMEHNTL 3Ty BO3MOXHOCTb.

A YTO OEeNCTBUTENBHO HE MOOXOAUT ANS PELLEeHNs 3aaaUqm
— 3TO 3anyckK o4epenHoOn pervoHansHom 3D CheMKM B
Hagexae Ha To, Y4To Bce 60M1ee CNOXHbIE CUCTEMbI
VHTEPNPETALIMUN CENCMNYECKX JAaHHbIX MO3BONAT HAUTK
OTBETbl Ha BCE BOINPOCHI.

Kpome Toro, BO3HMKAET eLLe OfMH BOMPOC — MOXKHO
N OXXMAAaTb Ha4asno KoHLa 3Moxum riny60oKoBOAHOM
pasBedKn 1 ecnn aa, Kyaa gasnblle ABUHYTCA
pas3BefoYHble KOMMaHUU?

Bo3HMKaoLue TeMbl

HecomHeHHO, ApKTiKa ByaeT ocTaBaTbCs akTyanbHOM
B OTpac/n B TEYEHNE HEKOTOPOrO BPEMEHU, HO MO
MOEMY CKPOMHOMY MHEHWIO, Mbl YBUAVM BO3BPALLEHNE
pas3BedKN Ha CyLly, OCO3HaB, YTO CErodHs y Hac
OENCTBUTENBHO €CTb TEXHOOMMM, MO3BONALLNE
NpeBpPaTUTb OTKPbITbIE PECYPChI B 3anachkl, BHE
3aBWNCVMOCTU OT FNyOuHbI UX 3aNeraHng 1 Tmna
BMeLlatoLmx nopod. bnarogaps metogam 3D n 4D
cercMopasBedKu, ropU30oHTaNbHOro 6ypeHus n NPT,
MHOIVEe HeTderasoBble MacTbl — OT YrOMbHbIX U
CNaHLEeBbIX 0O CUIbHO MOPUCTLIX MECHAHVKOB, a TakxXe
YUNTbIBas pasnmnyHble Ka4eCTBEHHbIE TUMbl HEDTU U
rasa — OT BbICOKOCEPHWNCTOro rasa oo nerkon Hedptm —
BCe 3TO B NMPUHLIMNE A0ObIBAEMO, BOMPOC NNLLBb B TOM,
Kakow LieHon?

Ho rnaBHOe — HalTK CKOMOE, 1 34EeCb 1 BO3HMKaET
npobnema, U Nno MeHblen Mepe, BOMnpoc.
CoBpeMeHHble pa3BeaumKi NOTEPSNIN TOHKUE HaBbIKN
CBOMUIX MPEALIECTBEHHNKOB? OHM nonararoTcs NuLlb Ha
OaHHble pervoHanbHom 3D cencmopassenkn?

B uenowm, Ha cyule (1 B MepexoaHor 30He) 3T
HEBO3MOXHO M3-3a BbICOKOW CTOMMOCTU 3D
cencMopasBenoYHbIX AaHHbIX, Y pa3BeaoyHble KOMMaHnm
BbIHY>KAEHbI MCMOb30BaTh 601ee TPaAULMOHHBI NOAXO4,
“hokycurpoBaHns”, NP KOTOPOM UCMOb3YETCS LIENbIN
CMEKTP METOAOB — B TOM HICE N MPOCTO MELLEXOAHbIE
MapLLPYTbl. 3Tanbl Takoro “oKyCHpyroLLIEr0” noaxoaa
MOXXHO XapakTeprn3oBaTb TakM 06pa30oM: CYLLECTBYOT
T MPU3HAKM XKN3HECTOCOOHBIX HEDTEHOCHBIX CUCTEM

B M3Y4YaEMOM PErVIOHE; CYLLIECTBYIOT 1 (hakTN4eECKme
[0KazaTenbCTBa HaMHMSA Yr1eBo40POa0B — HANpPUMED,
BbIXOdb! YrNEBOOOPOAOB, KOTOPbIE MOXXHO ONpoboBaTh;
MOXKHO J OXXKNOATb Hann4yve NoaxoasaLmx, a nyytle
KPYMHbIX CTRPYKTYP WAV MPOrHO3MPOBaTh “fTakOMbIN
KYyCOK” B Mniee CNaHLEeBOro rasa Wiy cnaHueBomn
HedbTW; 3aTeM, U TONbKO 3aTeM, MOXXHO OMNpeaennTb
NepCcneKTVBHOCTBL MioLann ¢ NoMoLLbIo 2D, a fydlle
3D cencmopasBenku.
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The ability of explorers to deliver the increasingly difficult job
of spotting the next big play depends on their ability to sift,
organise and understand this ‘Niagara Falls’ of available
data, to solve what some have referred to as the “Big Data”
problem — or opportunity, perhaps?

Deploying a deep understanding of plate tectonics and
chrono-stratigraphy — understanding what gets deposited
where and when — is the key process by which this is
achieved, the “Know How” whereby opportunity is accessed.

What it is not about is simply banging in (yet another)
regional 3D survey and believing that more and more
sophisticated seismic interpretation can deliver all the
answers.

In addition, there is an emerging question — can we
anticipate the beginning of the end of the era of Deep
Water exploration and, if Yes, where will explorers head
for next?

Emerging Themes

Undoubtedly, the Arctic will occupy industry’s efforts

for some time but in my humble opinion, we will see

a return to Onshore exploration, as we realise that we
truly do have the technology to turn any discovered
resources into reserves, no matter at what depth and in
what rock they are found. With the help of 3D and 4D
seismic, horizontal drilling and hydraulic ‘fraccing’, the
many reservoirs where we find oil & gas — from coal beds
and shales through to high poroperm sandstones - and
the many different qualities of oil & gas — from ‘sour’ gas
through to light oil - can in principle be developed and
produced - the question is simply at what cost?

But the finding is the key! And here we have an issue or

at least a question? Have modern-day explorers lost the
subtle exploration skills of their predecessors? Have they
come to rely on regional 3D surveys?

Generally speaking, this is not possible onshore due to the
prohibitive cost of land (and transition zone) 3D seismic
data, and explorers have to recourse to a more traditional
‘focussing’ approach, in which a range of technologies —
including the boot on human feet — come into play. The
steps in this ‘focussing’ approach can be characterised
as: is there any evidence of the components of a viable
petroleum system in the region under study; is there any
evidence at all of actual hydrocarbons — seeps that can
be sampled for example; can suitable, preferably large,
structures be envisaged or a ‘sweet spot’ prognosed in a
shale gas or shale oil play; then, and only then, can 2D, or
preferably 3D, seismic delineate prospects?

Surprising as it might be to modern geoscientists, our
predecessors in countries such as Iran, Irag, Kuwait,
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B PA3BEOKA

Kaknm 6bl yanBUTENBbHbLIM 3TO HE MOKa3an0Ch
COBPEMEHHbIM reofioram 1 reorankam, Halu
NpeaLecTBEHHMKM B TaknxX cTpaHax, Kak VpaH,
Vipak, Kyeent, CaynoBckasa Apasus, Poccus 1 B
KOHTUHeHTanbHon YacTtu CLLA, Ha camom gene
OTNPaBASANCh B MOJie M NPOBOAUNN BOMbLLYIO YacTb
CBOEro BpeMeHu Tam, bunmnm MonoTkamu nopoay,
NPOBOANN MEH3YIbHYIO CbEMKY, PUCOBanu paspesbl
1N Oa — OHWU MOTN BHELLIHE OMNO3HAaTb NPU3HaKK
MPOCOYMBLLVIXCS YIIEBOAOPOA0B M 0NpoboBaTh MX.

OHW NPOBOANIIN XKM3Hb HE Y OKPAHOB KOMIMbIOTEPOB!

O6LwpHbIe NoneBble PaboTbl MO-MPEXXHEMY MOMYT
0aTb OTBETbI HA 3HAYMMble BOMPOCH! Ha aTane
PEKOrHOCLMPOBKM B MPOLIECCE Pa3BeoYHbIX padoT:
MO>XEM NN Mbl ONPEaenUTb NOTEHLMANBHBIA NCTOYHWK,
MNPOAOYKTVBHbIE 1 MOKPbILLEYHbIE MOPOAbI; €CTb N
aKTVIBHbIE 30HbI MPOCaYMBaHWS; NCMOb3YS 3aKOHHbIE
MPUHLMMbI CTRYKTYPHOWM reofiornm, BKAYas yBA3KY
PaspPe30B, MOXXHO N OXKMAATb NOBYLLIEYHbIE CTPYKTYPbI
Ha rnyouHe?

N, pPasymMeeTC4A, TEXHONOrNA NaeT CBOUM TEMITOM.

MHOrme panoHbl CyLIM AAaBHO HE BUAENN Pas3BeaKm

C NCMOMb30BaHNEM COBPEMEHHbIX TEXHOMOMN, B
4aCTHOCTW Takoro Habopa TeXHOMOrui, KoTopble
MO>XHO ObIN10 Bbl MHTErPUPOBATbL W A5 MOHUMaHWS
reonornM4ecKom cuTyauumy, 1 ons Bblibopa MecT BypeHus
CKBaXXMH C TOYHOCTbIO.

Bce aTn TexHONorum CyulecTByHOT: KIKO4YEBBIM (DAKTOPOM
B peLleHn/ MOCTaBNEHHOM 3ada4n CTaHET NoLLaroBoe
N3MEHeHVe B HalLen cnoCoBHOCTM nonyvaTb AaHHble 3D
cericCMOopasBenKn Ha CyLLe.

KTo npeycneer Ha cywe?

VicTopus y4uT, 4TO AN YCMNELHOM pa3Beakn Ha

CylLe, pa3dBefo4HbIM KOMMaHKsM MoHagobuTcs
CoYeTaHme NpeanpunMHYMBOro IMaepcTea 1 rnyboKmx
TEXHUYECKNX 3HaHWM. Moe nnyHoe npenybexaeHve,
chopmMmpoBaBLeecs B NpoLiecce paboTbl cHavdana B
BP, a zatem B Tullow Oil, 3aknto4aetcs B TOM, 4TO A1
OOCTMXKEHUST yKa3aHHOW Lenu, KoMnaHmy Heobxoanmo
NMETb CBOKO COOCTBEHHYIO KOMaHAOY LUTATHbIX
crneynanncToB B 06nacTu reofioruv n reouanku.

OpaHako, Habgaembl cerogHsa Oym Tak
HasblBaeMbIX “HETPaANLMOHHbBIX” MECTOPOXAEHNIA
B CLLIA, yka3biBaeT Ha TO, 4TO 3TO HE COBCEM
Tak, Beb NpeanpunuMymBble YNpaBieHLbl MOryT
HaNTW KOHCANTUHIOBYIO (OMPMY, pacnonaratoLLyto
KOMaHAaMu 9KCMepTOB C ryOOoKNMY 3HAHUAMMU,
“ByaaBLLUMX HeMano nopon”.
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Saudi Arabia, Russia, the onshore USA did actually
get out in the field, in fact they spent most of their
time there, they hit rocks with hammers, they plane-
tabled, they drew cross sections, and yes, they knew
a seep when they saw one and sampled it.

They didn’t spend their life looking at computer
screens!

Extensive field work can still answer significant
questions during the reconnaissance phase of
exploration: can we identify potential source, reservoir
and seal rocks; are there any active seeps; following
sound principles of structural geology including
section balancing, can trapping structures be
envisaged at depth?

And technology of course has its pace.

Many onshore areas have not seen recent exploration
using modern technologies, in particular a suite

of technologies that can be integrated both to
understand geological setting and to choose well
locations with precision.

These technologies all exist: the key to unlock the
whole will be a step change in our ability to obtain
onshore 3D seismic.

Who Will Succeed Onshore?

The lesson of history is that successful onshore
explorers will combine entrepreneurial leadership
with deep technical skills. My personal prejudice
— cultivated firstly in BP and latterly in Tullow

Oil - has always been that a company needs its
own, dedicated, team of full-time petro-technical
employees to achieve this.

However, examining the so-called ‘unconventionals’
boom in the USA indicates that this isn’t necessarily
S0, provided that entrepreneurial management can
find a firm of consultants who can bring into play
deep, broad, technical teams of experts who have
‘seen a lot of rocks’.

| have not yet seen evidence that such consultants
exist in Europe. And for this reason, | find it difficult to
highlight which European Hot Spots and Hot Rocks
might be reported on in say 2 years’ time.

MHe noka He 0OBeNI0Chb BCTPETUTbL Takoro poaa
KOHCYNbTaHTOB B EBpone. 1 no aTton npuynHe, MHe
CNOXXHO OTMETUTL, O KaKMX €BPOMENCKINX FOPAHUX
To4Kax 1 ropsa4Mx nopogax dyaet coobulaTbcs roga
9TaK Yepes ABa.
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