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VI RUCI DAL COMPCSI TI ONS AND USES Thi's invention is
concerned with virucidal conpositions and their use in

w@e@vmemoscg and/ or treating a spectrum of viraPCT/GB2007/000459

species, but in particular for preventing and/or
treating viruses which causeghuman or ani nal
respiratory disease. The terns 'treating and
"treatnment’ are used herein to enbrace killing of the
virus or viral partiEletabesgnetic8otveylihg ng/ preventi ng
viral replication. Mre specifically, the invention in
all its aspects is concerned with conpositions useful
event i on . of

| .
ThaEsoiirt i A oS et a5 SPITRAg R Sarticular
@@%dﬁ%ﬂﬁoégﬁgcﬁhﬂ ak |dbnc&1|i‘1%d'\mf§ MrbORling)a fylste!ntl Sor determmmg

aspects is erned wth conpositions use

theatsigivityaod comdyutdngndt subseh stratd, uspzeially riak lquealstrata e.g.
i ncl udi ng for exanpl e influenza virus of HINL , H7N7,
rbadepth ¢5ep tasebeitnl 00 meon eienegreatEponsi bl e for avi an

flu associated with a high nortality rate. Infection

by H5N1 strain of influenza virus, for exanple, is

,}@&q S
gscn@ﬁﬁ@?&a ter yﬁﬁ%?@i %éétfgﬁg% g%l?Shw gn lu
perticeilirdy iHeiblmari® sigfati@ngsdretseisppic@acthbdy. oMtlese seismic
Infected areas. Wil st indications were that viral )
technsquessiro sapabie oé sevéadingdhe stmrivne of thaisuliteranenn strata with
human, there are conCﬁr ns in view of nore recent

FORFASURY d BT % I IAHLIPIY PR AART §¥5ab fhe location and
%Eé{)%ggpa gU{)eﬁthf%s\%fé\é&np 2% Xéhr% ﬁérrhﬁ‘llspnet fd %‘é%?ctéle r{/ature of the
rédetvoirS associated with high rmrtal ity, in the event

of mutation to a highly infective, inter-hunman

transm ssible formthis rai ses the spectre of

andem c' outcones with substantial, fatalitie
\}ﬁ,hﬁ@t bgen appigohatel; gl}ﬂ gled@gps{egma@gh&a{l@eg%at W ile the seismic

I.Wh

PR 38Ry PSP 0 e S5 0ot aier
§£gfn?ﬁéédf§r ttﬁefrr&é‘étr@i‘i‘lﬁ§ﬁ@t‘ic Pésqyt?ﬂheﬁ ke 8EY&. SThuSUBy using an
respiratory viral infections including the nost

skicirousagoktis wahvéyifgaheihod, didssidiffefermes rcan e ax;»lno;ted and the
viral HoN1 strains. Unlike bacterial infections, ny
SRCARRS crate a beredictings i ORLWROR BoRRERYGIBNERN be  Increased
ant i act r| al drugs such as antibiotics, respiratory

V14 ecti ons e.g. the comon cold or influenza

cannot be treated with antibiotics. In the myjority of
respiratory viral infections, nost of the presently

@o@sé@!&lrﬁly@r& mdthed a@hﬂugppaaatelsl srabdégingvibesanpdiridigles form the
body's own i nmune defence system has to fight the

basialofithd praseairapphivanty’ Hhids1286@3hi cal |y the case
with the common cold and influenza, it is especially
so vvith i nfluenza virus H5N1 strains and with

;J&i?xg Vaﬁ{a‘ié%l Stxﬁ?{hpa wrN]seé’l%ﬂlﬁ Nor 4 Fl‘;[)(ﬁ‘okérbc}nn coﬁtaining

'terature nsi de

Kﬁlﬁ@h‘aﬂ&ﬁ) ageldrvbiie REleh of cafiptiqys: Of agfiNhgvi bl time  varying
i nfection and the weakness of the body"s natural

eleotnomagmktin é‘@léy«ssmiﬁmancmnmatax deteofing the ahetrenmgeetlc wave

Ey\ever very limte reatg_en s avail abl e.

it vispansearsHekingi Eht XV%? ie1d FSBRRSY: é’c@@repawtorﬁpresentmg a
C L e

P%ge{scrgh@‘toz %éq(g{ae % éﬁ’#ﬁ ﬂfl% # sﬁ-‘:ngg‘ St Yithre of any
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Nane TAM FLU. However, supplies are limted; it is
significantly expensive and has potential side

we@tdogo9s®ss | n additi on, there are concerns thatPCT/GB2007/000459

resistance to Tam flu(tm mght occur during a

pandem ¢ when |arge anmounts ¢f Tanflu(tm are likely

to be taken in the many different countries that have
stockpil ed the drug. Active netabolites of Tam flu(tm
acservar yidentafidd basell onetlre presentd at i absence witaewave component
sources may rapidly lead to influenza virus

refspdied e ducisdiobitrogarhondayeon i s avail abl e agai nst
certain limted strains of influenza virus as a

prophyl actic nmeasure, there is currently no marketed
Yag6:e8 vedveash 'a‘(fgs ﬁﬁf&%ﬁﬂ%&&léﬁ%irfg F A h &upd8f ikl stratum in

human i nfection by e.qg. strains of influenza
witriols it isphdpagated el pardicokr atherprepagdtanniissesyin hydrocarbon
"cytokine stormi to which they are highly resistant

shatuph pehmyieh dp wiey thaniagew atarebaatings taiimothile HiA weed of
PERRAgALOH o Rk BheE NS o P aferit PapinsAHE b Pating REERoir is

[ 0 t i
BIGRPERRY 4 7, REQSBppSEd { ERhaiahi ARl Blorapited ducted
evedtahhrt dacapéciThicmagrthem ford indidatthef prebdreveadf the @eservoir
other netallic elenment containing conpositions
ot iisinebwd ibs prascoedliy Ampeydtnawi.t i functi onal
products in our earlier patent publication WO
01/ 15554, and conbi nati ons thereof, are unexpectedly

56 h RS RIS Sy AN PR E R, Koy
tHdyeseinn videl dvihfithetidd. ainGeneY¥, fiRviRsahvadrs of interest are
surprisingly found that these sel ected conpositions, '
aboutphkin oumare boldy that seabsd ofin suddr torennly autiadeciromagnetic
be bl ended intq novel ge|l and other carrier .

PEvRYINg 20M S1aRA ¢l ortechpIgisr Ay hessy capdifions. pwith any reasonable

SHB S PO FEGERA DR
SRS hwaVRI@Eh LA tsefroRAYdrly High aftERhAIdr0 N obs Sadleledgths do not
prophyl actic treatnent to asSist in prevention of

providé adequmte ressputien. oFyr these seaseapewishiotecmiques aie
virus of H5NL strain; in preferred enbodi nents the
prefegedty is | ess than 4750 centipoi se, such as |ess
t han 4500 centi poise, preferably |ess than 4000
centi poise, ideally |less than 3000 centi poi se, such as
r . .
Bt SR kA SRS Sk AR
vaiatlprovideantticient Infermbokitd brodugsd@radearate ésdication of the
otherwise interfere with replication of ) Iive virus
beundarids qfdhe iverieus stati if the geahagioalsérusiwrstis alregdy known,
uch as di sposabl e wi pes inpregnated.wi th.the. .

@m%q B ,togfﬁie%mﬁ&ﬁsmgﬁﬂ ArRaEHCHpr idghifisd fggmation, if

e . " 1.1 . | . .
SRSl 385 H R BnREEN IS STERALIRAY Girtiing
greasmaefetlt chitRpgistiRs eI herrebdltbs iaavepadicularly important
conposi tions. The aqueous conpositions can have single
and rullengsrevavel engtbs mdncke de pedt iseffes Sloatexcestivemattenuation can
articular range. The agueous conpositions may
41 PXﬁC{:onsi st of the active conponents or nmay
essentially consist of the said active conponents. In
ot her enbodi nents, the netall o-ionic conpositions my
i ncl ude optional additives such as
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one or nore excipients and/or diluents. Accordingly,
i n one aspect the present invention provides for use

WO pooyoe®m8é Ng a respiratory virus a conpositi onPCT/GB2007/000459

conprising: (a) at |east one water soluble zinc,
copper, selenium and/ or nmanggnese conpound able in
aqueous solution to dissociate into zinc, copper,

sel eni um and/ or nmanganese ions; (b) at |east one water
Sdleuhistinitymiiseawage it atahitd).3 ohagoeesnd tisslodthooverburden
%@ssom ate into anppniumions (c) at |east one_ acid,

alef(fa)t faeahesayauldo Rﬂ@gﬁﬂ!% lbﬁ fira et b rigr §x@mple about
St art e fize DS REHO 0t RGP i ki o s s 20-

80O dHRSAL TS RIBY UHeSeAcE OAPBE kkpRittedsusiies Emguﬁ}a%@g
for-use in treating an influenza Vvirus, such

tedHniquesa TypiosllypftheltddistiwiaNGT a H?HI&)aarme&amng donmation will

%%eferafﬂl{}/ of H5N1 strain. In yet another aspect the

' ' Bmuga@%teat@@ﬁw@rﬁﬁmna@lam%d above for

use in treating viruses responsi ble for causi ng common

cold synptonms. In a still further aspect, the present
TINSNEL ‘EMpsrd?l‘fbéj Q&clf Qgﬁﬁ%léétﬁesdlgéledﬁ"ahﬁﬁﬁte?%Yéima%n or close

use in the preparation of a meditament for use in

to eht iseg ftegpindatey EM)rfilds andcduraents rifil thenea water and in the
viruses, preferably influenza virus of H5N1 strain,

absyr e S\t@rtay bothroteacwitarihe EMsfields arp peongliiaitenuated due to

B0 BT R S B a2 48 ee s
WAk ‘l'%%aﬁ?or}’ddc%‘ﬁ/% SRhakINS 'c‘éﬁ”&ﬁ ¥ Elégmdé %P'tﬁ?tmyﬁelds (less

syncy VITus, Y abenovirus ent eT ovl rus

attdhlidtivh). t IfetheaéQidnay Nk Aol assmip (iauiiendrder afd Hz), the EM-

Chl anydi a pneunoni ae may cause commobn col d synpt ons.

Waa/es omoabta daspatefiiate dlegpoitgonthe fsubsuréace, nandidisephe buried
dditives sel e ted fromuvit

gco lffaé auris, having ke slesetd aeSﬁ@ﬂvgryE&aaH “scoverbtiiden (as
%%fe g@ﬁocﬂbe g %Tﬂ@ﬁsﬂegér%l gﬁ?ﬁg@tts {thglt eigl waves nen?%endmg on

I rel’y ConsI's
%hn@l’é%ﬁrﬁ:‘i’cﬂ%c‘é%dﬂ%&r of %o?ﬂr%ﬁtlbheﬂn‘/@weﬁvavé' Recident upon a
conpound of zinc, copper, selenium and/ or manganese is

higf essédtlve lagei maygexite sdicted ligurlel) suwte mede he the layer The
phosphat e, sul phate, nitrate or chl or| de. The amoni u
dysted, m@ésammomg%% datgepllyc alopeethenlgysr and Heals @erey back to

ques opper Qr._se] eni ' "
B EPERA R kb PSR RrA ARRE sef BB dkufitisy Rovacted
BMQﬁ‘aﬁu@a”a'f]@apé@up{hlygﬁe%mﬁfdm ﬂe@e%%ﬁ%a%’ m&ﬂeon
to amoniumions. For exanple, one or nore of
following may be present in the conposition: anm)nl um
hydr oxi de, sul phate, chloride, phosphate, nitrate,
b seahed loggingra sigadlis enniétedtfroma tovserd s@wicg andenna, parallel to,

COE ﬁﬁ%:eenttlhﬁ sel gt ggpa Eﬁ%&a&%@gf)&pﬁ\gﬁﬂ% ﬁe&tec%dtl?y a number of
Shdiohaty %ae?vear 1 B B IR 106 3¢ rEefiBaberOStrength of

exanp concen ric, hydroéchloric

flie eRaERNSIEhS! ﬁ%ﬂ?otﬂ_&ﬁl pdrtied clirpentCn@slBickéd fo ﬁﬁihrﬁénna and
| ess than such as 3.5 or less,3 or less, 2.5 or
this current is accurately monitored and recorded. [If the current source is very

stable, the current would, of course be constant.]
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| ess such as 2 or less such as in the range of 1 or
| ess. The electrolytic potential can be for exanple,

wo poognewss of 100 nV, or in excess of 150 nV, BCT/GB2007/000459

excess of 200 nV, or in excess of 250 nmV, or in excess
of 300 nV or in excess of 34Q nV such as in the range
up to 400 nV. The conpositions enconpassed by the
present invention can be nmade as outlined in the
TORNGT abjeRt OF ekl pREseheivieitioh Mo ProvRierdr gppdratuenind method for
publ i cation and as exenplified therein, ere the
detestingandforaddiemimingithel natireneiv subietrianearatsservoir.
exanpl es therein is at | east one of copper, zinc,
sel eni um and nmanganese. \Wen using conmpositions wth

han, o (O : es zi.n
PROFBEAMETE U Tt ot B i fARELF Shef RO Groleg bofhgthod of
detteniiBingoeUsford 8patfidterracall Aratiint RAEh 6ORPEIKes: deploying
Copper and sel enium may be present together, with or
ant klectriei dipoleAltranseittbe qntewent pwifetabimngithedte oxisi generally

may, be used al one. A suitabl e, manganese preparation .

beRzeataka Pl ap r%%r%a&@etmnz@%hfge@eﬁbﬂm stratum containing
r ocedur utl i ned v usin 0. A n

B B LS i ¢ oS e TSI TS SHERES Bod grottage at the

ahfedny8 RimmatO MARLIthe EMH@hsmisSlon: @39 @&terining the nature of

potential in excesS of 250 mlivolts. The i nvention

the sthatonpfromi demgastin vhe aleaswredosiltagons as def i ned

above having antiviral activity against respiratory
i nfections including seasonal influenza, H5NL or avian

i-nf | uenza, acute ceoryza. Such conpositions may jnclude. .
ngFs o BaR A PUREABREY SRS S e s tvity of

?l?ff Edeftfed asH g}i‘n]%[g Gertaf e Qfa BIG, P}Sﬁl’&%sthe SUSRiIABy of the source,

saline as a diluent. Tn order to illustrate the

ahesaat ahdvent ivaet Rbohll lremiany otisedny, rthesd iollahgerg in seabed

exanpl es, presented in our earlier patent publication

Vg1V BBBe mey sausether woltageeatsibietaatemnactomporals itovery and so

DRSS B G PGk IR b Sa AT R BE B ne changes n
' ' ow, the follow ng exanpl es

Q%g%?%?%gpﬁ%:#EEJE?QEE%?B§%Vention correspond with the

stated nunbered prior exanples thus. TABLE

1Conpositions as defined and exenplified above may be

Uhed, analysis| et Bggedatosner detn mey tavesbtirapresence of a fast,

respiratory, especially influenza and nop

e . e
W ettlenpaion, spEied WaYs, gaf us/rh%@m%@a high yesistiyity stratum
. Q L reatment to block entry of the
%ﬁ?ﬁ%ﬁﬁﬁﬁgy%ﬂgmﬁggél nmucous nenbranes [typically the
nost common site of entry] and/or to kill the virus or
viral particul ates. Such bl ockage may be effected by
&fiph iresittivity ofiay)deavevge| scomr, acuimoei$ bepriay Strata enlya but also in

pharmaceutjcally acceptable gel or spray._ carrier
Fealagansisting of ag- selid sals or spek confsssing liHe oy nepiatag n order

nd/ or exenplif.ied ove. . The. vi rus, where .present
ngeGradie IR b Roef B Bighassintiy Sl R GBRMLy necessary
- e.
L5 B A SLSTR 608 e ol oder o ot s
angkbt bided @elthérecicmit Kativin pehicke resivtiviey aalubisngrelyssigned to
t he adm xture of two known entities a novel antivira

g vaniowpsieaga f bromu the gerlogical knewieslas, ohdedegiopein question, the
bst. h.as. di sposabl e ti .
P LR Bt oL Bish RN o BBy ThonEe apterisiagd y

nodi fied to i nprove adherence. It is



preferred to use at |east the copper containing

conpositions in nasal gels, cleaning gels and hand
wowEendmss a neans for bl ocking viral entry andP@r/GB2007/000459

killing or controlling the virus or vira

particul ates. In order to degonstrate activity of the

present conpositions against respiratory viruses, sone

were prepared and tested agai nst H5NL i nfl uenza

viruses in vitro andin vivo to show potential for

managi ng avian flu. The anti-oxidant properties of

ddleeaceumabpsell thonmpodel iodimited i bidithbat rageivst dataegind may be

BTy fgﬁbﬁéfgéit Becavafatubtoatan n%” 3 oF ogginine such
%ﬁgltgﬂa?%xwmg)t%e d§° %gpflﬁ erﬁfl?g é%gn t E}E&fnce of the towed

Rf@SReRftcMBAGANE SE,. =Z|‘V|§/I,§ln6llh%€é QFll'stthﬁBirﬁéﬂuw caftent and I, the
conposi ti ons nane Vi ruci dal activity agai nst

tienmaina HBNLagd. r us |n vitro nurine studies (Zn, Cu & Se
) 2) Toxicol ogy and dose ranging study in mce (Zn),
3) Prophylactic activity in mce infected with a

g ggllph?gl}é)e?gﬁ{;/@eg)?ztﬁe tlp%ﬁf {r%Hler?e?dan‘%%nAi“?% f‘e?ﬁ‘ﬁned by the

iona uenza vira Fion e
FoN6RH psraliet@sconbi nation therapy involving
sequential internal admnistration of doses of
manganese, zinc and sel eni um conpositions. Exanple 1
\/ rucidal activity against human HS5N1 in vitro: In the
iln vi tite Qﬂﬁﬂ&t‘ir@ﬁéﬂm aEthpantepra. o/ Vi et nant 1 203/ 04

H5N1 ), X /60 influenza virus was exposed to
e c%)rﬁ’ﬁe "%FAgVﬁ 61?16 E%Sﬁltl ons (equivalent to
gl emental, &?tﬁ’f%l?ﬁn@%n%ﬂﬁ%n df'lﬁezahﬂﬁmﬁ%ﬁh'r ge@ﬁo the sea floor
conpositions (equivalent to elemental zinc
and t Nthesieboptaphyrafitht kea floor (:pimwer bilersigedqui vaI ent
to el emental seleniumat 1p or to water (control)
for 10 heiesistigitytdistobaiion ﬂ?ﬁgﬂﬁtﬂm gca fiper.t r eat ed
viruses were then assessed for infectivity using the
standard MDCK cell assay. The results in Table 2 bel ow

PR bR IWH' 3/“7.')% %ﬂﬁ'at%?}g mBhRPledMaA8 RS éﬁ'n'té}f‘sfo?t and the

t hel'r "excepti on entrations showe

%ﬁﬁirﬁhg Fatiabhe 6t ZQ@&@Vﬂd&dhf(ﬁfﬂa@@h abidve eleppsistivity distribution
conposi tions caused a >90% reduction in virus titre

bebpv the seasfladd.arl y exceptionally | ow concentration,

TABLE 2 ** statistically different fromwater (p <

O 001 ) These results suggest that a nasal gel

% aﬁﬂhﬂ@c{l{@%ﬁt{lﬁ &Sttr%nmm& iS lgceﬂ?(fli %1[1 3r IE(? the .s%abed or the

pper conpositions cou
'b@B &fﬂo\fn@ ol Tdr84 of Quater. aPr@fe{eerb\b( I ﬂh%ofrécﬁlﬁerfépﬂﬁfthe EM field is
respiratory tract but also may Ki a significant
mennamd)wajﬁ wdrigchever rthe amdmiskien padodnt @nrefwgahlye the field is
% Since influenza viruses can be picked up
g

evided &orr e peded ohdineg Sors? spp@iistte ﬁﬁh@lﬁ‘«b@s &xgprgge from
Ot otoar” FiiREess  Bshleat o n ot R SFpbafiivd sy ditferent

%Cﬁlogrsophyl actic nmeasure can be of substanti al

benefit for reducing or preventing infection
especially during a pandem c. El ectromagneti ¢ Surveyi ng

In a more preferred embodiment, the transmitter is towed over the seabed while

the EM field is being transmitted. The transmitter is preferably towed as close
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The present invention relates to el ectromagnetic (EM
surveying, in particular for seabed logging, and is

w@eorcesred with providing a system for deter m PCTIGBRGV2/000459

resistivity or conductivity of subsea strata,

especially the upper strata,ge.g. at a depth of up to

about 100 mor even greater. Currently, the nost

wi del y used techni ques for geol ogi cal surveying,

pattid s¢d Flbbly as possibleraPigferabiyt, tht ididtanceatetieeieaniloor should be
met hods. These seism c techniques are capabl e of

mechalesh gharhtheslength of éhohntensa {oig: d0rmn®@a20E¢ mataad much less

i g vuay IE R e FORCARes bR ot a pot ont il

reservoir, it can normally not reveal the nature of

the reservoir. It has been appreciated by the present

Ppelck a0} thd hahswittdreiddhedesehs Thertiar SaRbE itoSsedke the difference

hydrocarbon filled strata and water-filled strata do

betwelinf 4 ehangegini the saatlopr helghit and lagdsey blpginidiei toansmitter.

resistivities do differ. Thus, by using an

el ectromagneti ¢ surveyi ng method, these differences

?@%ﬁﬁ;&‘% hel it &fnAtdatd nfluﬁl%‘f)gsmﬁztb% frf?)dgﬁ&g's‘c‘)t th88 it contains
€ nature of a‘reservofr can‘be Increase

sh@rei df theMdrhonfaneRae Rt Ysefdl fRRthappiagdthaiomdattsity. It will

enbodyi ng these principles formthe basi's of the

beeswierstapg| theb otk ul&ERnAof 266 Gbadudtivisy odrthenppraresiraia of the

met hod for searching. for a, hydracarbon containing

seftesrassh Bastipa e pasitionand e@b#ﬁﬁi@e@.mr& .ying a

time varying el ectromagnetic field to subterranean

strata; detecting the el ectromagnetic wave field

Wqﬁ@?{ﬂﬁﬁj theGRKHBE of the iMenMNSs ChRi €l H8x a cdnventional EM

conponent representing a refracted or ducted wave; and

dehvaymisinggrdchiveps e edetectatit amnsaissien ofavarficlésespaise.  The

identified based on _the presence or absence of a \NﬁlV,G

serihodamty alee bgawsed b conivactan pyith§eismiaswyRy INg/Eehnigues.

duct ed wave behaves differently, depending on the

nature of the stratumin which it is propagated. In

At intehdon ¢ thh(f%lrt%%%éﬂﬁ@a foPRETtin® AFfeRAEPHRrancan strata

stratumare nu ower than in a water-bearing stratum
whillie parudaee dgplﬁceM@ pages deciion aud hiddritifiertionTdilisydrocarbon
when a hydrocarbon-bearing reservoir is present, and

hoamng siralad i s applied, a strong and rapidly

propagat ed ducted wave can be detected. This may

therefore indicate the presence of the reservoir or

' ture i f i ' Yo .

el ottt R AL SRl R 5 S ET B e formmula,
known. However, they are not widely used in practice.

In general, the reservoirs of interest are about 1 km

or nmoPd lheFow £ROhs enpeere prafesalldr to carry out

el ectromagneti c surveying as a stand al one techni que

inth conditi@ns, with any reasonabl e degree of

resol @fﬁoﬁo&;&r wavel engt hs are necessary.

Unfortunately, such short wavel engths suffer fromvery

hi gh attenuation. Long wavel engths do not provide

adegeiat £ sahemdvedengthwf thbesmsméssiomshrosighstihie subsea strata and

techni ques are ] L
h is the distance from the seabed to the strata under investigation. Preferably,

the transmission frequency is from 0.01 Hz to 1 kHz, for example, from 0.1 to

20 Hz.
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preferred. However, while | onger wavel engths applied
by el ectromagnetic techni ques cannot provide

wa@ edof7iogioent i nformation to produce an accur at ePCT/GB2007/000459

i ndi cati on of the boundaries of the various strata, if

the geol ogical structure is aglready known, they can be

used to determ ne the nature of a particular

identified formation, if the possibilities for the

nature of that formation have significantly differing

el ectromagneti c characteristics. The resolution is not

pdreinyantien gxiends te amroessd fentheqrgdnciion ef asyrvey wRPEbY

do not suffer from excessive attenuation can be

SHED B B0 Bothd apcorapiie torthe dnygtin. pod sy report produced

ohmivend that of the overburden beneath the seabed

woul d typically be fromO0.3 to 4 ohmm for exanple

about 2 ohmm However, the resistivity of an oi

reservoir is likely to be about 20- 300 ohmm This ]

| Bregavention maycke eamicddniprasticein vatioys wRys andepiangbodiment

techni ques, Typically, the resjistivity of .

BOR o8 Slesohed By W berRls it befesdicedo sbe epsqpaanying
:wat er-bearing formation. Thus, an EM

g%%?ggﬁéhgﬁmg%ﬁan electric dipole transmtter antenna

on or close to the sea floor induces (EM fields and

currents in the sea water and in the subsurface

dtigureal isisschemnatisadingtam showengEhwwitht deventonsinayhgl oarried out

attenuated due to the high conductivity in the saline

&M PFFYRent , whereas the subsurface strata with |ess

conductivity potentially can act as a guide for the

EMfields (less attenuation). If the frequency is |ow

eneueh {Hdv Be aftedih 10ftolvedDy a vBSseEYai asdistafceldole the

penetrate deep into the subsurface, and deeply buried

geoflogi 3l Theyertenieall emitsi givarveBtlde twhiosalstrengibsisipropertional

t han the overburden, (as e.g. a hydraqcarbon filled )

ﬁ@ﬁ@r qarent Inidalivaradstar the patenpavkly aad thisps gesw@tely nppritored

angl e aof, ingj dence and st at e, of | arj sati.on n

A9 eodtipto Ry SRE A Bl bl ReePORRIE SbiRs \ERadls agtenna
duralifdis( gHel Besbdaney erimdsntbind 18, Layen,, mbe bdual&lated. Z, is
node 1S propagated laterally along the'layer and | eaks
arfangiyowat khd frefjincyy ¢r it dédrnandultEtejuesics sposdl tis omployed,
on the sea floor. The terns "refracted” and "ducted"

diie fusetbr maytbestfonpeonfthisiad tampetaf fr@firincies dxioersding fom 7= 0
node. I n seabed |logging, a signal is emtted froma
tOWea>E ALING Fr RPUCBON &, PddteihiRled 1, thefFetieds$ spectiing of the
sea floor; and the wavefield response detected by a

BigmBE randfthe taati@ogof the eeltygs snd diugtht MidhadenrentdIeEBg eaeans of
floor, is recorded. The strength of the emtted signa
the wnpgsiance dhadtians thé éoldewingnimpoxtans [pavamelgrs mayHe calculated,
ant enna nd this current is accurately ni t or.ed,and
rarsldhe Ao Bogt thedimensi iPdBS sea gy, B SoRALCiyiEy of the
. | i i .

Sl D MR 1B RURGEAE IR 308 ook, arit SR-Rbre dotail
oetHocbdductidal aaiiafiondfthediatdy BEIW WsddhBodmat ur e of
a subterranean reservoir. According to one aspect of
the invention, there is provided a nethod of
geter ] ni ng the, nature of supt errgnean, stratum which .

itlsesMitiedsigpant wlesicdeatine ser HoPe e spdastiqresoetiicient
gghgnna, preferably with its axis generally
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hori zontal ; applying an el ectromagnetic (EM field to
the stratum containing the reservoir using the

W@ p@MoMose er ; neasuring the current and vol t ageCEHGBR(G2/000459

antenna termnals during the EMtransm ssion; and

determ ning the nature of thg stratumfrom changes in

t he nmeasured vol tage. Changes in the nature of

subt erranean strata cause changes in the resistivity

of the seabed as a whol echenegth the sea floor. Since

the resistivity of the=seurce.—antenna ang)sea water

shoul d renmai n const ant, BhesQﬁchanges i n seabed

resistivity al one nay caube tHe vol tage at the antenna

termnals to vary and so the variations in antenna

voltage will be representative of the of the changes

wherdhe| and op erethe ¢rmdeictisttiesiabovhand dwbewd thakes floor 13,

anal ysis of the | ogged receiver data reveal the

Frostintely ofThe Teseted, gnal iReiREa ol Yodn ik @ntoapy thereby
¢ . i siivi ¢ :

hithin O OGRS e ol AL DML tokmhiIS, ik Mirely

eawsifig atPhngd iPte Afahindinsddantcd. dMeYamplitudelasd phase of Vu

strata consisting of e.g. solid salt or rock

vanyt withithg fidquehey grambtheadistance h mteeen the aeicpnarand the sea

the nature of the high resistivity stratum it is

flener Altisyfficcedy high frequaraigs, My isanagigiblecand e ynspeslance

of the I ogged reciever data, in order to create. a

Aerraids gx &8 tha Trqquenes ARl OryeLONAHCHIITE 191y Whidh gy then be

quuF (@re assigned to the various strata. Fromthe

8%8?5%? al know edge of the region in question, the

nost likely nature of a high resistivity stratum may

then be ascertained. The accuracy of the nodel is

Aispihértk by comstante ded neflecttal dgn@ndayrby foend fpmovleslsibyple model

utilising other available informtion. One neans of |

oisticatad iy Figire la@aiemigadiromeaimmgesntennaplA nsataddheddstance

R TOHS (RERETRSRoSH o opt 1o NG i SRR cnna i

Fpe term nal voltage. The input inpedance of the towed
Fansmitter antenna i s deternined by the foll ow ng
paranmeters: 1. The configuration of the antenna. 2.
The conductivity of the sea water 3. The position and
orientation of the antenna with respect to the sea
floor 4. The topography of the sea floor (plane or
otherw se). 5. The resistivity distribution below the
sea floor. Paraneters 1-4 nay be separately nonitored
and accounted for, and the renmmi ning variations of ZA
provide information about the resistivity distribution
bel ow t he sea floor. In one enbodinent, the
transmtter is located on or close to the seabed or
the bed of sone other area of water. Preferably, the
frequency of the EMfield is continuously varied over
the transm ssion period. Preferably, the field is
transmtted for a period of tine for 3 seconds to 60

m nutes, for exanple, from
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10 seconds to 5 mnutes. Preferably, the nmethod is
repeated at different locations. In a nore preferred

wepdohdrwent, the transmtter i s towed over thePCRaB2@7/000459

while the EMfield is being transmtted. The
transmtter is preferably togled as closeto the sea

fl oor as possible. Preferably, the distance to the sea
fl oor should be rmuch I ess than the |l ength of the
&lhgnaea (e.g. 20 mto 200 m, and nuch less than the
wavel engt h of the frequencies to be used. Preferably,
the transmtter includes an inertia sensor to sense

t.he difference tween a change in the sea floor )
Hei ght Rt ofo determinine WeciatEen okt SabierpRean stratum which

ISR, Byl A haftsr HRRe  RRABRIR aifeafR e an
¢SSt mAEHetiFBENA) dfidlaeroC ArRASCA M ¥ntalifing ihe RBervoir using the
under stood that cal cul ation of the conductivity of the

tpmemiger, aheasofinghihe semteadl aad ‘eolfagecdti tha apfterpmsierinomls during

nd depth is also desirable, Preferably, the nmethqd of

1?1%3 VERSHESIPE; and deiegminingdiie; rrjute @loPeertatyAniropychanges
e [ I Lvers to detect the transm ssion

3@%‘%?"5@“@@3&2@?8: The nethod may al so be used in

conjunction with seismc surveying techni ques. The

i nvention extends to a nmethod for detecting different

Qubt erX anethod skradbanahth Haparlt, iin uvhichytheppput ahpeddmwe of the

the detection and identification of hydrocarbon

patannggs vetarated framdhg sneasured cuirgat andiveligge gpd the nature of

ransm ssion i s qi by.the formul.a 0.0 |h < | < 30h;

ShéREuRp ieduurdped Tominanges S iGRBAEREE T i s the

wavel ength of the transm ssion through the subsea

strata and h is the distance fromthe seabed to the

St r at A undkod b ¢kRsineddhiClaim P, éh evieibh Yhe thenges in the impedance
transm ssion frequency is fromO0.01 Hz to 1 kHz, for

exanptdio calomlate the wesBOviHy . ofiibei stragumi and detratars elothg stratum

rqocess for the pr.oduction of a survey report by

g%&?@f%& %tgeﬁgilﬁbﬂt%ccor ding to the invention, and

a survey report produced in this way. The invention

may be carried into practice in various ways and an

gnbodiAremnéthvd lds F1amh&e isl€alh BB dinbywhiay 1 rédxdiilyeis combined

with reference to the acconpanying draw ngs, in which:

Riithuesistingsgen! egicehbinowlaigegefithes bivatuny th eletartrane the nature of

invention may be carried out in practice. Figure 1
WA ant enna 11 towed by a vessel 12 at a di stance

h above the sea floor 13. The antenna 11 emts a wavef

el d, whose strength is proportional to the current 1A

gel i vey §fethodt B¢ MihRNan 1d1ai@nd, tRi Which 386 WHasBly geological

noni tored and recorded. By al so nonitoring and

kaoodetigegcdrhprisesl dedgric\dhtat the antenna terminals, the

i npedance of the antenna, ZA VA/IA, may >e

calculated. ZA is a function of the frequency,/, and

ghen a MlhoE LEURRLY i858t bRl 8'5%in which the conductivity
of the sea water is monitored and changes in sea water conductivity are taken

into account in determining the antenna input impedance.

7. A method as claimed in any of Claims 2 to 6, in which the height of the
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this function may be found within a range of
frequencies extending from = 0 to a maxi num

wo e@guoensyf max, determ ned by the frequency SPEDGBGT/000459

of the signal, and the accuracy of the voltage and

current neasurenents. By neapg of the inpedance

function, the follow ng inportant paraneters may be

cal cul ated, nanely, the distance fromthe antenna to
tardenwaaidvgothe sehdlanyridunniitorey antl dhaageem that mrtenentleight are

the st in conductivity at the sea floor, and

;}BEQI? Hﬁs aﬁﬁ?‘é“td@td%mrnamrtg@e@@m@tmpm ynpedansgei on

i mredi ately below the sea floor. Part of the enmtted

signal is reflected at the sea floor, the reflection

ef fiLimpthodeasolaiinged in enyBEERdilg 8RnSH Wifich e transmitter
conductivities above and bél ow the sea fl oor 1%,
reapruet 1s veployedheith éfslaxit gehesalgy abrizogtates a vol t age

VR in the antenna, thereby altering the voltage and

the current at the antenna termnals, thus ultimtely

usi [:n. the ant enna,i npedance. Th . .
a@ﬁm i ?&&2“@%@38%5 ‘@egf‘“\?ﬁyv%rreﬁe%“gh‘ﬁ?% 1 &g]r{@ﬁ/tfansmmef 1
aporell e eflited RABEd IWHIRS R EM HEJA8 bEIA: sea
floor. At sufficiently high frgqggﬁm esré’ﬂh@ﬁ%g.
negligi ble, and the inpedance depends only on the
frequence, and on the conductivity sl1, which mai./l then
B8 cartmathed as Alamednig &y prassdingt ¢latm dn vdtich ghe gransmitter is

Lgnal be found fromthe si{mple nodel indicated in
E‘%"%ﬁ?%“ ﬁn’a’sggnceer}? fEU‘tNéf&“ fZ:meaé’Hl ?%bﬁgm &ﬁﬁgagﬁé-l ocat ed
the di stance h below the (plane) sea floor, with s2 =
S . The current of the imge antenna is p ACains 1. A

it hoch afethied as eidimed ihfwlyn?idé_é@in‘gfcléirﬁ 4R teHiEAB& fransmitter is
stratum whi ch conpri ses depl oying an el ectric dipole

towed 3 ot distanpe drom;thapealedgvhich é¢ signiBeanghetdss th@Mthe wave
i el the stratu 0 i ning the reservoir using
[%ﬂ?Ptﬂ}%ﬁW%@}m%‘gﬁ&‘@m tﬂ'i‘u‘ég%éllﬁtreﬁent and vol t age at

the antenna termnals during the EM transm ssion; and
determining the nature of the stratum from changes in

1De méasistiesd woldl@i@eed & afy PEOQHNATISIRiIABRAhicA ik akMsmitted
1, in which the input inpedance of the antenna is
gignglisharsd contams: hermesiss rveblicbuarncendedaind tivoldetgminmdon of the
the nature . of the stratumis determ ned from changes
ALCPRR IR ABRSEANCS A method as claimed in O aim 2,

in which the changes in the inpedance are used to

calculate the resistivity of the stratum and the

3t ur g gktidieas i inf i Spe

A e b Eas el fneu PR el QIR i ARpShevhe length
oediedtMvirsnysmistec isrgiveadywhefoemiki i ng geol ogi cal

know edge of the stratumto determ ne the nature of

the stratum 5. A nmethod as clainmed in aim4, in

whi ch t he exi sting geol ogi cal
0.01h < A < 30h,

wherein X is the wave length of the transmission through the subsea strata and h

is the distance from the seabed to the strata under investigation.

14. A method as claimed in any preceding Claim in which the transmission



know edge conprises seismc data. 6. A nethod as
clained in any of ains 2 to 5, in which the
w@ordioetsei ty of the sea water is nonitored aneCTGBR@EH00459

in sea water conductivity are taken into account in

determ ning the antenna inpufy i npedance. 7. A nethod

as clainmed in any of Clains 2 to 6, in which the

hei ght of theantenna above the sea floor is nonitored

drafjuchen gefroim0.0hédand érkddz.hei ght are taken into

account in determ ning the antenna input inpedance. 8.

A nethod as clainmed in any preceding claimin which

tihe tr iLter npna 4.s..deplpyed with its axis .

Janer 45 13kt TofthF POARIRET LY quMlnii kb il comprises
: L2 : . § ) _

SAE7 A L AR SO W fpd G Ll o mutcin e

tvoitngerahd ed . imp@dadcerehinggbsasgethar meth the siytedremetlisiens into a

claimin which the transmtter is towed at a distance

BeRQteen 20 m and 200 m fromthe seabed. 11. A nethod

as clainmed in any preceding claimin which the

transmtter is towed at a distance fromthe seabed

which is significantly |l ess than the wave | ength of

the frequencies of the EMtransmtter. 12. A nethod as

clainmed in any preceding claimin which the

transmitted signal shape contains harnonics which are

used in the determ nation of the antenna i nput

I npedance. 13. A nethod as clainmed in any precedi ng

claimin which the wave length of the EMtransmtter

is given by the forrmula OQh | < 30h, wherein | is

the wave length of the transm ssion through the subsea

strata and h is the distance fromthe seabed to the

strata under investigation. 14. A nethod as clained in

any preceding Caimin which the transm ssionfrequency

is from0.01 Hz to 1 kHz. 15. A process for the

production of a survey report which conprises carrying

out a nmethod as clained in any preceding Caimand

formul ati ng the voltage and/ or inpedance changes

together with the related conclusions into a report.



