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TeHAEHUMN MUPOBOTO PbIHKA CEMCMOpa3BeaKu
Development trends of the world market of seismic services

UHmepssoto ¢ rncumom Xonnucom,
leHepanbHbIM [upekmopom
Kopnopayuu Wireless Seismic

Interview with Jim Hollis,
Chief Executive Officer
of Wireless Seismic, Inc.

OC: YBaxkaemblit [)kum Xonnuc, cero-
AHA MO NOHATHbIM NPUYMHAM, KOJIMYECTBO
OYHbIX BCTpeY reopr3nKoB Ha BbICTABKAX U
KOHpepeHUUaX 3HAaUYUTENIbHO COKpPaTU-
NOCb. 9TO O3HAYaEeT, YTO MEHbLUE BO3MOXK-
HoCTeid gna XuBoro obweHusa, Bo BpemsA
KOTOpOro npoussoautenun obopyaosaHus
M cneuymanuctbl reopmsnmyeckux Komna-
HUIH MmoryT obmeHuBaTbca MHPoOpMaLuei.
MpousBogurenam obopyaoBaHMA BaXKHO
3HaTb, Kakue npob6nembl BO3HUKAKOT Ha
PbIHKe ycayr, a cneyuanamcram no cemcmo-
pa3Begke HeobxoaMmo nonyvatb MHPOP-
MaLMI0O 0 HOBbIX TEXHO/0rMaxX u obopypo-
BaHMUU, U 3HAYMMDbIX COBbITUAX, NPOUCXO-
OALWMX Ha PbIHKeE.

[Xum, Bbl OTHOCUTE/IbHO HOBbIN Yeno-
BeK B Wireless Seismic, pacckaxkurte
HeMHoro o ce6e?

OX: 3ppaBcTByiTe OMUTPUA U nNpuBeT
BCEM yBarkaembiM unTaTensam. Mo obpaso-
BaHUIO A reodmUsnK, BCO CBOK Kapbepy
npopabotan B ceMcmmyeckon otpacau. Y
MeHA 6bl1a BO3MOXKHOCTb paboTaTb BO BCex
061acTAX LLEeNOYKM CeMCMMYECKUX ccneno-
BaHWM, BKAtOYana cbop, 06paboTKy U MHTEp-
npetauunto. CHavyana A cTasn 3aHMMaTbCS
pa3paboTkon cuctem cbopa AaAHHbBIX,
paboTtas ana Input / Output, rae pykosoann
rpynnoit HasemHbIX uccnegoBaHuUn U, B
KOHe4YHoM utore, B KomnaHuum ION
Geophysical pabotan B KauecTBe raBHOro
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Dmitry Slonov: Dear Jim Hollis, today,
for obvious reasons, the number of face-
to-face meetings of geophysicists at exhibi-
tions and conferences has decreased
significantly. This means that there are
fewer opportunities for live communica-
tion, during which equipment manufactur-
ers and specialists from geophysical com-
panies can exchange information. It is
important for equipment manufacturers to
know what challenges are emerging in the
service market, and seismic specialists
need to get information about new tech-
nologies and equipment, and significant
events taking place in the market.

Jim, you are relatively new to Wireless
Seismic, what is your background for our
readers?

JH: Hello Dmitry and hello to all your
distinguished readers. | am a geophysicist
by training and have worked in the seismic
industry my entire career. | have had the
opportunity to work in all areas of the
seismic value chain including acquisition,
processing, and interpretation. | first
became involved with developing acquisi-
tion systems working for Input/Output
where | ran the Land Acquisition group and
eventually for ION Geophysical as the Chief
Operating Officer. Before joining Wireless
Seismic | was exploring applications of
Machine Learning to oil and gas exploration



Tema HOmepa I

onepaunoHHOro gupektopa. lNepen Tem,
Kak npuntn K Wireless Seismic, a nsy4yan
NPUNOXKEHNA MAWMHHOTO obyvyeHna B
pa3Begke HedpTM M rasa B cTapTane us3
KpemHuneBon [0NAWMHbI Noa Ha3BaHWEM
NEOS GeoSolutions. i npucoeauHunca K
Wireless Seismic B npowsiom rogay, u MHe
O4YeHb NMOHPABUNOCb CHOBa paboTatb B
oTpacan cbopa ceMCMUYECKUX OaHHbIX,
paboTana C HaWMMM NPEBOCXOAHbIMMU
KnneHTamum n komaHgom Wireless Seismic,
y3HaBaa 6onblwe o TexHonornm RT2 wu
NpPenmyLLeCTBaxX, KOTOPble OHWU MPUHOCAT
HALIMM KIMEeHTaM-CeMCMopa3BeaumKam.

[C: Kak Bbl oueHuBaeTe o6bem mupo-
BOro pblHKA Te/ieMeTPUUYECKUX CUCTEM
CceroaHs, Kakne U3MeHeHUA Ha Hem Npou-
30WAKN 3a nocneaHee BpemMs U Kakue
M3MeHeHuA oXxunaatrorca?

[OX: Mo Hawum oueHKam, cerogHA pbIHOK
CUCTEM CENCMOpPA3BeAKM cocTaBaaeTr
okono 400 pabouux naptmin. Hanbonee
BaXKHOW TeHAEHUMEN, KOTOPYHO Mbl HabAto-
Aaem, ABnAeTca nepexon K 6ecnpoBoAHbIM
TEXHOMIOTUAM, a TaKXKe TeHAeHUMs K bonee
BbICOKOM M/IOTHOCTM KaHanos. CerogHa Ha
BanxkHem BocToke paboTatT napTun,
ncnonbsyowme go 150 000 aKTUBHbIX
KaHanos. MNepexoa K 6eckabenbHbIM cUcTe-
MaM MMeeT MHOTo NPENMYLLECTB, MOCKOb-
Ky 3TO CHUXaeT 0bwwnii Bec u o6vem obopy-
[0BaHUA MO CPaBHEHWUIO C MAPTUAMMU C
KabenbHON TenemeTpuen, a TaKKe YMeHb-
LLAKOT BO34ENCTBME HA OKPYIKALOLLYIO cpeay
N PUCKKN ANA NapTUN.

[pyraa Ba)kHaA TEHAEHUMA, KOTOPYHO
cnegyeTt OTMETUTb, - 3TO 0bLLee CHUXKEHME
CTOMMOCTU HEKOTOPbIX M3 3TUX HOAA/IbHbIX
CUCTEM 33 CYET CHUMKEHUA PYHKLMOHANb-
HOCTU. K coXaneHuto, BO MHOTUX C/y4Yasx
3TO B/IMAET Ha obliee KayecTBO AaHHbIX U
a¢deKTMBHOCTL paboTbl. A Haaetcb, YTO
PbIHOK PacCWMpPUT UCNONb30BAHME CUCTEM
becnposogHoro cbopa AaHHbLIX B CO4YeTa-

at a Silicon Valley start-up called NEOS
GeoSolutions. | joined Wireless Seismic this
time last year and have greatly enjoyed
being back in the Seismic Acquisition indus-
try, working with our excellent customers
and the Wireless Seismic team, and learning
more about the RT2 technology and the
benefits that the technology brings to our
customers and the seismicindustry.

DS: How do you assess the volume of the
world telemetry systems market today,
what changes have occurred in it recently
and what changes are expected?

JH: We estimate that the total seismic

acquisition system market today is nearly
400 working crews. The most significant
trend we see is the movement to cableless
acquisition and the trend towards higher
density channel counts on various projects
with some Middle Eastern crews using up to
150,000 active channels. Moving to
cableless systems has many benefits as they
reduce the overall equipment weight and
volume when compared to cabled crews, as
well as the environmental footprint and
hazard tothe crew.

The other major trend to note is an
overall reduction of cost of some of these
nodal systems through reduced functional-
ity. This unfortunately impacts overall data
quality and operational efficiency in many
cases. | hope to see the market increase the
use of cableless acquisition systems cou-
pled with more quality control functionality
that reduces the overall cost (capital and
operational) and ensures higher quality
data. Oftenreshooting data of low quality is
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Teriepb MOXCHO 8bIMOAHAMb MPOEKMbI 8 PEASLHOM 8peMeHU mam, 20e paHble
pabomames 661710 HEBO3MOMCHO.
Now you can perform projects in real time where it was previously impossible to work.

HUM C pacLLIMPEHHBbIMU GYHKLMAMM KOHTPO-
N1Al KAa4eCTBa, YTO CHUMXKaeT obuume 3aTpaThl
(KanuTanbHble U 3KCMAyaTaLUOHHbIE) U
obecneunBaeTr 6onee BbICOKOE KA4yecTBO
AaHHbIX. YaCTo NOBTOPHAA CbeMKa AaHHbIX
HM3KOro KayecTBa HEBO3MOXHA M3-33
3KONOMMYECKUX UAN TEeONONUTUYECKUX
OrpaHUYEeHUN.

OC: B KaKuMXx pernoHax Bbl OXupaete
pocTa NpPoOeKToB cermcmopasBegKku, a rge
AKTUBHOCTb CHUKaeTcA?

OX: PoCcT KoanyecTtBa NPOEKTOB MO
cericMopasBegKe - BeAyLWWUA UHAUKATOP
pocTa Bcex HepTecepBUCHbIX YCAYr, KOTO-
PbIN Mbl, K c4acTblo, Habnogaem cenyac. No
Mepe TOoro, Kak ueHa Ha HedTb pacrTerT,
KOpPEenmpyacb Co CNPOCOM Ha 3Hepruto, B
Halwew Bce 6onee NocTNaHAEMUYECKOMN
3KOHOMMKE, Mbl HAQYMHAEM BUAETb YBENN-
YeHMe Ko/M4YecTBa NPOeKToB. Mbl TaKxKe
BUAMM, YTO HEKOTOPbIE PaNOHbI CTAHOBATCA
MeHee [OCTYMNHbl oA pa3Beaku HedTU U
rasa m3-3a pacTywero reonosIMTUYECKOro

not even an option due to environmental or
geopolitical constraints.

DS: In which regions do you expect the
growth of seismic exploration projects,
and where is the activity of prospectors
declining?

JH: The growth of seismic exploration
projects is a leading indicator of the growth
of all Oil Field Services - which we are thank-
fully seeing now. With the price of oil
ascending correlating with the demand of
energy in our increasingly post-pandemic
economy we are starting to see more and
more projects. We are also seeing certain
areas less accessible to oil and gas explora-
tion due to the increasing geopolitical
pressure associated with climate change.
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[laBNeHUA, CBA3AHHOIO C U3MEHEeHUeMm
KAnmaTta. C y4eTomM CKasaHHOro, reotep-
Ma/sibHaA 3Heprua TpebyeT TAKOro e
M3y4YeHuA Heap, KaK pa3BeaKa HedpTu 1 rasa,
M TaK¥Ke NoTpebyeT aKTUBHbIX M MAaCCUBHbIX
CEMCMMUYECKUX CbEMOK C BbICOKMM paspe-
WEeHNEeM, NO Mepe PasBUTUA TEXHONIOTUI
A06bI4M 3HEepruu.

AC: Kak Bbl oueHMBaeTe NepcneKkTusbl
POCCUMUCKOTo pblHKA reopuUsnyeckux
ycnyr?

OX: POCCUICKMI PbIHOK, Hapaay C HEKo-
TOPbIMU APYTMMU MUPOBLIMU PETMOHAMMU,
Takumum Kak CesepHaa Adpuka oguH K3
CaMbIX aKTMBHbIX Ha NPOTAXKEHUM Nocnes-
HUX net. [Ja, HECOMHEHHO, U MaHAEMMUA U
3KOHOMMYECKaa CUTyauuma HeraTUMBHO
CKasanacb Ha obbemax pabot. Ho ecam
CPaBHMBATb C CEBEPAMEPUKAHCKMM pPbliH-
KOM nnu gaxe bavxkHMm BOCTOKOM Ha momn
B3rNA4 CUTyauMA BbIMAAMT rOpasao ayylle.

OTOeNbHO X044y OTMETUTb, YTO AaKe B
CaMblIli TAXKENbIM Nepuog nHTepec K RT2 He
ocnabesan. 1 BUXKY B 3TOM TPU OCHOBHbIE
NPUYUHBI.

MepBaA - MMEHHO B KPU3UCHOE Bpems
3KOHOMMWKA BbIXOAMUT Ha MNEPBbIA MNNaH.
HoBas TexHonorma nossonset fobutbes
CYyWecTBEHHOMW 3KOHOMWKU BO BpeMA
BbINO/IHEHWA PabOT.

BTopaa 3akntoyaeTca B TOM, YTO cenyac
naeT NocTeneHHoe 3ameLlleHue ycTapes-
Wwux texHonormin. To ecTb CepBuUCHaA
KomnaHua ctouT nepes Bbibopom: 0b6HO-
BUTb CTapoe 0b6opyaoBaHME HAa HOBOE, HO C
yCTapeBlWEN TEXHONOTUEN UAK Cpa3y
caenaTtb ABa Wara Bnepeg u npuobpectm
CaMyto COBPEMEHHYO TEXHOIOTUIO.

TpeTbA NPUYNHA 3aKNHOYAETCA B TOM, YTO
COOTHOLLEHMeE LUeH Ha Hawe obopyaoBaHue
n obopyaoBaHue KabenbHbIX MAN CAeNbIX
CUCTEM KapAWHANbHO M3MeHMNoCkb. [a, Ha
cTapte npogax RT2 ueHa KaHana 6bina
BbICOKOM, HO Braroaapa ycnewHbIM Npoaa-
KaM, a TaKXKe HaWKuMm yCUamam mbl 4oo6u-
JINCb MOYTM HWUBENUPOBAHHOW LEHOBOW
Pa3HULLbI.

With that said, Geothermal requires similar
subsurface characterization as oil and gas
exploration and will require high resolution
active and passive seismic acquisition to
better delineate as the energy extraction
technologies evolve.

DS: How do you assess the prospects for
the Russian geophysical services market?

JH: The Russian market, along with some
other world regions such as North Africa, is
one of the most active in recent years. Yes,
of course, both the pandemic and the
economic situation negatively affected the
volume of work. But when compared with
the North American market or even the
Middle East, in my opinion, the situation
looks much better.

| would also like to note that even during
the most difficult period, interest in the RT2
did not wane. | see three main reasons for
this.

The first is that it is in times of crisis that
the economy comes to the fore. The new
technology allows for significant savings
during work execution.

The second is that outdated technologies
are being gradually replaced. That is, the
Service Company is faced with a choice - to
upgrade old equipment to new, but with
outdated technology, or immediately take
two steps forward and purchase the most
moderntechnology.

The third reason is that the ratio of prices
for our equipment and equipment for cable
or blind systems has changed dramatically.
Yes, at the start of RT2 sales, the channel
price was high, but due to successful sales,
as well as our efforts, we achieved a price
difference that has been almost leveled.
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OC: TeHaeHUMA K yBe/IMMEHUIO KONU-
yecTBa KaHa/N0B NpuBena K CO3[aHUI0
HOA4A/NbHOrO MoAayna meHee yem 3a 100
Aonnapos. B KaKoil cteneHu Bbl roToBbl
NPUHATb y4acTUe B 3TOM FrOHKEe 3a CHUXKe-
HUE CTOMMOCTU CeiCMUYECKOro KaHana Bo
MMA YBE/IMYEHUA NJIOTHOCTU CbeMKU?

AOX: A cuuTato, YTO LEHHOCTb CUCTEM C
BbICOKOW MNAOTHOCTbIO HabnwoaeHum u
HU3KOM CTOMMOCTbIO / HU3KOW YyHKUMO-
Ha/NIbHOCTbIO 3aBUCUT OT reorpapuyecKkmx m
reosiormyeckmx ¢aktopoB. BbicoKkaa Kpart-
HOCTb M BO3MOHOCTb CYMMMUPOBAHMUA
6onbWwMX 06beMOB AaHHbIX Bceraa 6biin
OT/IMYHBbIM CMOCOBOM yNyYLWNTb KayecTBO
n3o0bparkeHnA 3a cYeT YMeHbLUeHMA CAy-
yanHoro wyma. lNMpobnema B TOM, YTO BO
MHOTUX PEernMoHax C/Ay4YalHbIM Wym He
ABNAETCA NMPUOPUTETHON COCTABAAOLLEMN
KauyecTBa NO/ly4aeMblX gaHHbIX, a obpaTHan
CBA3b B peasibHOM BpPeMeHW, NOKa3blBato-
aA Hec/Ny4yalHbIM LWYM, TaKOM Kak 61u-
¥anllme NCTOYHWUKM 3BYKOBbIX BOJH (BeTep,
AOXAb, TEXHUKA U T.N.), aHomanum 3MC un
npobaembl YCTAaHOBKW CEMCMOMNPUEMHMU-
KOB, CTAaHOBATCA OCHOBOMOJIAraloWmMmMm B
KayecTBe Nosy4yaembix AaHHbIX. Kak 0bbly-
HO, oTBeT byaeT rae-To nocepeauHe: B
OAHMX 06/1aCTAX MCNONb3YIOTCA CUCTEMbI C
BbICOKOM MJIOTHOCTbIO U HU3KOWN PYHKLMO-
Ha/IbHOCTbIO, @ B Apyrux — 6eckabenbHblie
TenemeTpuyeckme CUCTEMbI B pPeabHOM
BPEMEHMN.

AC: Kakue HoBble TeXHO/NOrMU MOryT
nosasuTbcA B 6ankaiwme 10 net n K yemy
AONYKHDbI TOTOBUTbCA CeiicMopasBea4YnKn?

OX: Kak obcy»ganochb Bbile, A AyMato,
4YTO cneymannctam B ceMcmopasBegke
noTpebyetca HAabOp MHCTPYMEHTOB CEW-
CMWYECKON CbEMKMW, YTOObI OHM MOTAU
ONTUMM3NPOBATbL KAa4yecTBO W 3aTpaThbl
Hauny4wmm obpasom B 3aBUCMMOCTU OT
TpeboBaHMN CbeMKWU. Al cuMTato, YTO TeH-
AEHUMA K UCKOYEHUIO Kabenen ns cucre-

DS: The trend towards increased chan-
neling has led to the creation of a nodal
module for less than $ 100. To what extent
are you willing to take part in this race to
reduce the cost of the seismic channel in
the name of increasing the density of the
survey?

JH: | believe that the value of high-
density acquisition and low cost/low func-
tionality system is geographically and
geologically dependent. High fold and the
power of stacking large volumes of data has
always been a great way to improve image
quality by reducing random noise. The
problem is that in many areas random noise
is not the dominant image quality issue and
real-time operational feedback of non-
random noise sources, such as nearby
acoustic sources (wind, rain, motors, etc.),
near-surface velocity anomalies and geo-
phone coupling become more important to
data quality. As usual —the answer will lie
somewhere in the middle with high-
density/low functionality systems being
used in some areas and real-time nodal
telemetry systemsin others.

DS: What new technologies may appear
in the next 10 years and what should
seismic prospectors prepare for?

JH: As discussed above, | think that
seismic acquisition specialists will require a
toolbox of seismic acquisition technology so
they can optimize quality and cost in the
best manner depending on the require-
ments of the survey. | believe that the
trend to eliminate cables from the acquisi-
tion system will continue as it benefits cost,
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TolcA4YU KaHA08 HO nNapmuro — ce200HA 3Mo coscem HeMHOoe2o0.

Thousands channels per crew - today it's quite a bit.

Mbl c6opa AaHHbIX COXPAHUTCA, NOCKO/bKY
3TO cnocobCcTBYeT CHUMEHUID 3aTpar,
6e30nNacHOCTU U CHUXKEHWUID BO3AENCTBUA
Ha OKpY»KatoLLyto cpeay.

Al TakKe BUIKY, 4To cbop, obpaboTka U
MHTepnpeTauma AaHHbIX B peasibHOM
BPEMEHU CTaHYT 60/ee BEPOATHbIMMU
bnarogapa uMcnonb3oBaHUO 06aa4YHbIX
aroOpUTMOB U aNrOPUTMOB MALLUMHHOIO
06yyeHuA. Mbl yKe BUAUM, YTO 3TO Npume-
HsieTCA Ha PbIHKe BypeHus 1 MHTeHCcUdUKa-
LMW NPUTOKA, rAe OaHHble B peasibHOM
BPEMEHM MCNONb3YITCA ANA MPUHATUA
peweHnn B MNOJEBbIX YCNOBUAX, YTOObI
Nyyle onTMMM3npoBaTb BypeHue n rmgpo-
pa3pbIB NaacTa.

TakMm e 06pa3oM MOXKHO ONTUMMU3U-
pOBaTb CEMCMMUYECKUM cOOop AaHHbIX B
NoJIEBbIX YC/NIOBUAX ANs Ny4dllero nsobpa-
KEHUA Lenen n yMmeHbLUEHNA HeCNYyYamHbIX
MCTOYHMKOB LIYMa, YTO NO3BOJIAET M3bICKA-
TENAM Nlyyle NPUHMMATb pelleHne, ULLyT
N OHM HedTb M ras WM ropavYylo Boay,
MCNoab3yeMyto Npu NPon3BOACTBE reoTep-
MaJIbHOM 3HEepruun.

[C: Kakum Bbl Bugute 6yaywee RT2 Ha
POCCMMUCKOM pbIHKe?

OX: Ha cerogHsawHWIA aeHb B Poccuto
noctasneHo okoso 30 TbiCcAY KaHanNoB.
MOHO NO pa3HOMY OLLeHWBATb 3Ty undpy.
B cpaBHEHWM C KONMYECTBOM KabenbHbIX
KaHaNoB 3TO NMOKAa HemMHoro. A BOT ecau
B3ATb TO/IbKO 6eCKabenibHbI PbIHOK, TO 3TO

safety and reduces environmental impact.

| also see that real-time data acquisition,
processing and interpretation will become
more and more likely by leveraging the
cloud and machine-learning algorithms.
We are already seeing this being adopted in
drilling and stimulation market where real-
time data is being leveraged to make deci-
sions in the field to better optimize drilling
and hydraulicfracturing.

In the same way seismic acquisition can
be optimized in the field to better image
targets and reduce non-random noise
sources yielding better decision by the
prospectors, whether they are looking for
oil and gas or hot water utilized in geother-
mal power production.

DS: How do you see the future of RT2 in
the Russian market?

JH: To date, about 30 thousand channels
have been delivered to Russia. You can
evaluate this figure in different ways. In
comparison with the number of cable
channels, this is not much. But if we take
only the cable-free market, then this is
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oKosio 90% ot obuwero Konnyectsa becka-
6enbHbIX CUCTEM.

A He comHeBatocb B ycnexe RT2 u ToT
WHTEepec, KOTOPbIM MOKa3biBAlOT HaWw
3aKa3umKku 310 noarseprkaaer. B Poccum
o4yeHb pa3Hoobpa3Has nNpuposa n paboTsbl
BeAYTCA MOYTM BO BCEX KAMMATUYECKUX
30Hax. OcobeHHO Hago oTMeTUTb PaboThbl
no texHonormun 3eneHomn Cecmumkmn, roe RT2
y*K€ HEeCKO/JIbKO NeT NOoKa3biBaeT CBOIO
3¢ PeKTUBHOCTD.

Hawa KomnaHunAa OoTKpbITa 4N1a COTpyA-
HMYecTBa, B TOM 4ucne No Koonepauuu
pa3paboTKM M NnoKanmsaumm NpPomn3Bo-
ACTBa, YTo 6yaeT BbIrOAHO ANA 0beux
CTOPOH.

MOHO HageATbCA, YTO Halla MHAYCTPMUA
yBUAMT a3y OTNOKEHHOro cnpoca, 3TO
BOMNPOC BPEMEHMU.

MporHo3 ueH Ha HedTb 3TO TONIbKO AO0Ka-
3biBaeT. CKkopee Bcero 310 byaeT cepeaunHa
2022 unan Havano 2023 roaa.

OC: Oxum, cnacubo 3a Bawe nHTepsbio,
YBEpPEH, YTO OHO 6yAeT o4YeHb UHTEpPEeCHO
Hawum reopusmkam. Mbl Kenaem Bam
ycnexa u byaem XpaTb HOBbIX nNybauka-
LMi41 0 BalLMX YHUKA/IbHbIX MPOEKTaX.

DO X: Cnacnbo, Amutpuii, 3a npeKkpacHble
BONPOCHI, U cnacubo BawmMm yntatensm 3a
NpoAB/AEHHbI UHTepec!

about 90% of the total number of channels.

| have no doubts about the success of RT2
and the interest shown by our customers
confirms this. In Russia, a very diverse
nature and work is carried out in almost all
climatic zones. Especially it should be noted
the work on the Green Seismic technology,
where RT2 has been showing its effective-
ness for several years.

Our Company is open for cooperation,
including cooperation in the development
and localization of manufacturing, which
will be beneficial for both parties.

It is hoped that our industry will see a
phase of deferred demand, it's a matter of
time.

The forecast for oil prices only proves
this. Most likely it will be mid-2022 or early
2023.

DS: Jim, thank you for your interview, |
am sure that it will be very interesting to
our geophysicists. We wish you success
and look forward to new publications
about your unique projects.

JH: Thank you, Dmitry, for your great
qguestions and thank you to your readers
for theirinterest!
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