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INTRODUCTJON 

Shallow gas in marine sediments and sedimentary rocks is a widcly 

occuring phenomenon, and has been reported from continental shelves 

thruughout the world (Claypool & Kvenvolden 1983). "5hallow" is a 

somewhat vaguely defined term, hut in this cnntext it usually means 

within the upper 1000 m. Occurrences of shallow gas are important 

to locate for two reasons (Carlson et al. 1985): (1) Although shallow 

gas accumulations are usually not of economic interest, their 

presenee may signal the existence of deeper, more extensive 

hydrocarbon accumulations, and, most important, (2) presence of 

shallow gas constitutes a hazard for drilling operations. High in-situ 

pore pressures may decrease the sediment's load-bearing capacity, and 

blow-outs may cause loss of buoyancy. Blow-o'lt preventors are not 

placed befare the well has reached a certain depth because of the high 

likelyhood of gas escape outside the casing in poorly consolidated 

material. 

The gas, predominantly methane, may be biogenically formed in-situ 

by decomposition of organic matter in the sediments, or it may have a 

petrogenic origin, migrating from a deeper hydrocarbon source within 

the bedrock. The twa types of gas may be distinguished from the ratio 

of light to heavy hydrocarbons and their 
13

C values (Cline & Holmes 

1977, Nelson et al. 1978, Nelson et al 1979, Faber & Stahl 1984). 

However, discussion of gas formation and chemistry is beyond the scope 

of this report. 

Gas hydrates, where molecules of natural gas fit into structural 

voids in the lattice of the host water molecule, may form naturally 

in the Arctic offshore. Hydrates may become a source of 

recoverahle gas, but today they mostly repr�sent a hazard to 

drilling operations. Decomposition of hydrates around a borehole may 

result in loss of strength and discharge of large gas volumes. 

Reformation of hydrates after shut-in periods may furthermore induce 

high pressures on the casing. 

Because gas has a large effect on the acoustic properties of 

sediments, shallow gas can be detected by means of high 
resolution seismic surveys. Gas contents of as little as 1 % are 

sufficient to significantly alter the character of seismic 

records (Fannin 1980). The most usual effects are gas blanking and 

amplitude anomalies (bright spots). Where gas migrates to the sea 

floor and escapes, small depressions, pockmarks, may form. Thus, 

the sea floor morphology can also indicate the presence of gas in the 

sediments. 
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Detection of shallow g a� decumulations is an important objective of 

site surveys befare drilling operations. Most work on shallow gas 

on the Norwegian continental shelf has been thi� type nf Iocal sur­

veys. Of more regional work, �koengen and Tegdan (1983) used 4500 

km of regional sparker lines to map shallow gas in the Norwegian 

North Sea between 60
0 

N and 62
° 

N. Pockmarks have been reported from 

the Norwegian North Sea by Hovlann (1981, 1 981). 
The scope of this report is to present information on shallow gas 

indications based on the pxcisting shallow seismie data base for the 

northern Barf'nts Sea (north of 74
° 

N) (Fig. 1). The results are 

presented in an enclosed map and a table (Table 2), where also data 

quality and indication confidenee are evaluated. 

Additionally, the report includes an �>xtensive bi.bliography of 

shalJow gas and related suhjects. 

SEISMIC OETECTION OF SHALLOW GAS. 

Due to a significant renurtinn Jn acoustic impedance of gas chargen 

sediments, shallow gas can be detected by high resolution seismi.c 

methods. Acoustic anomalies related to gasified sediments are: 

1. Gas blanking (Fig.2a). No unified ter�inol()gy exists, and this term 

is used differently by different allthors. Other terms are also lised to 

cover the phenomenon nf masking nr blanking nf the acnustic recnrds. 

Rokoengen and Tegdan (1981) describes dark and light blanking. The 

dark blanking represents areas where mueh energ y is reflected in a 

disnrdered way, giving risp to a chaotic, dark record, whereas the 

energy is damp ed (absorbed) to g ive rise to the light blanking. 

Mullins and Nagel (1983) use the term "seismie smear", 

introduced by Watkins and Worzel (1978), fnr the dark hlanking, while 

they call the light blanking "seismie wipeouts". The smear is due to 

scattering of energy because of g as within inter stitia l water, while 
the wipeouts are caused by selective absorption of the higher seismie 

frequencies in the gas-saturated sediments. Thus, the wipenuts are 

most of ten seen on high frequency reeoros. 

2. Amplitude anomalies (bright spots) (Fig .2b,c) . These result from 

the strong aeoustic jmpedance contrast between the gas charged and 

water (or oil) saturated sediments. In additinn to enhanced amp­

litudes, the passag e int o a medium with lnwer acoustic impedance 

(the gas charged sediment) gives rise to a phase shift of the seismie 

signal. The amplitude anomalies are frequently seen on single channel 
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data, but are usually most diagno stic on proeessed multi-channel 

records, where a150 amplitude-scaled p]ots can be made. 

Variable gas content may also reduce the impedanee eontrast aeross 

a reflector without leading to a negative refleetion coefficient. Thus 

gas may reduee amplitudes (Badley, 1985) and thereby eause wipeout of 

reflectors. However, such anomalies are more diffieult to detect and 

are rarely If�p()rted in the literature. 

3. Seismic pull-down (Fig.2a,c). The lower seismic velocity in the 

gas-Iayer may cause pull-down of refleetors underlying the gas charged 

sediments. 

4. Diffraction. The termination of reflectors that are set up or 

enhanced by the gas, or reflectors that are terminated by gas 

blanking, may aet as point refleetors and give rise to diffraction 

patterns at the boundaries of gas accumulations. 

In additio n to these four main criteria, gas leaks may be observed 

directly as watpr-column anomalies (Mullins and Nagel 1983). These 

arp reflectinns from concentrations of gas bubbles rising through 

the water co lumn and are of ten associated with subsurface anomalies 

like faults or diapirs. Gas ]eaking from the sea floor has be en 

observed in severai regions ( McCartney & Bary 1965, Tinkle et al. 

1971, Nelson et al. 1978). 

Where gas ascends through the sea floor, pockmarks may form. They 

are cireular to o val depressions in the sea floor, with a diameter 

that may vary trom 10 m to �cvera] hundred metres, averaging 50-90 m 

dnd dppths ranging between less than a metre to 15 m, usually around 5 

m. Although their formation has been widely d0bated, there is now a 

gener;11 agH>f�ment that a.�::;cending gas is the main mechanism. Pockmarks 

are common ln fine grained sediments of many continental shelf 

areas (e.g. King & MacLean 1970, Hovland 1981, McQuillin et al. 

1979, Josenhans et aJ. 1978, Nelson et al 1979). They are numerous 

in the North Sea, partieularly in 

Trench (McQuillin et al. 1Q79, 

the deeper waters of the Norwegian 

Hovland 1981, Van Weering 1973), and 

are reported fro m the northern Barents Sea (So lheim & ElverhØi 1985). 

In polar and subpo lar regions, pockmarks can only be detected with 

certainty with side scan sonar techniques. Depressions seen in a 

vertical section on echograms or seismic lines may represent cross 

sections of ieeberg plnugh marks. 
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Fig.2. Data f'xamples from nth!.'r areas. a) Sparker profile from the 

Bering Sea shnwing gas blankln9 and reflt'ctor pull-doll/n (arrowsl This 

is an example (lf light blanking. From Cal'lson et al. (1985). bl 

�park�l' prnflle from t.he North Sea showing enhanced amplltudes due to 

gas charged øedimpnts . Frnm R n k o e n g pn and l e g d an (19BJ). cl Hulti­

e Il a n Il e l $ p i smi c \. P <: o \' d f r " m t h � N n r t." S ... � s h o w i n 9 e n Il a n c e d am p l i t u des 

and reflector �ull-d" .. n .  �rnm Rnkn pngen and l e gd a n (19B3). dl 
MlJltichannel �"i�mic record frn1U offshore southl'astern United Stat .. s 

shnwing bnttnm 'lm\ll�tln9 r"flp(tor (S')RI ralJspd by gas hydrates. 

From S h l pl py et al. (1')7')). 

Under low temperatures ann. high pressure, gas may aLa exist as 

hydrates in the sediments . In oceanic: sedim(�nts, gas hydrates can form 

at waterdepths greater than abnut 500 metres when bottom water tempe­

ratures appraach O or (Fvenvolden 1982) . In polar regions, with sub­

zero water temperatures, hydrates may form in shallower water, and are 

reported to exist at water n.epths greater than 2- 300 m off Alaska and 

Canada (Weavf�r &. !1tewar t  1982, .Judge 1982) . The seismie feature diag­

nostie for gas hydrates is a bot tom simulating retlector (BSR) at 

same dppth belnw the sea floor (Fig.2d). The BSR marks the base at the 

gas hydrate zone (Kvenvolden 1982, Carlson et al. 1985) . It suhparal­

le Is the sea floor at some depth, but cuts aeross other reflectors. 

Under 511itahle conditjons permafrost may exist o f fshor e . Acoustie 
anomalies related to submarine permafrost may appear as amplitude 

anomalies sim i la r  to gas related bright spots (O ' Connor & King 1982) 

and thus be mistaken for shallow gas indications. However, phase shift 

of the sei smie signal should not oeeur in the ease of perrnafrost 

which would have a higher velocity than the untrozen material. 

Offshore perrnafrost usually results frnm ane of three different modes 

of formation: 1) reliet perrnafrost in a previnusly emergpd region, 2) 

passage of mobile barrier islands and 3) freezing from land into near­

coastal waters (Neave & Sellman 1984) . As none of these mechanisms are 

likely to have oreurred in the study area (ElverhØi & Solheim in 

press), we exclude the possibility of any of the anomalies seen being 

caused by permafrost. 
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PHYSIOGRAPHY AND SHALLOW GEOLOGY 

The epicontinental Barents Sea (1.3 mill. km2) is bounded by the 

Arctic ocean to the north, the Svalbard archipelago and the 

Norwegian-Greenland Seas to the west, the Fennoscandian shield in the 

south and Franz Josef Land and Novaya Zemlja to the east (Fig. 1). 

It is characterized hy northeast-southwest trending basins (300 -

500 m waterdepth) and shallow banks (30-150 m water depth), and has 

an ave rage water depth of 230 m, significantly deeper than most 

other present-day high Arctic continental shelves (10 - 60 m). The 

shelf depth is most likely a response to repeated glaciations in the 

Late Cenozoic (ElverhØi & Solheim 1983, Solheim & Kristoffersen 

1984), leaving only a thin (less than 15 m in average) sediment cover 

above the Mesozoic and Paleozoic bedrock. 

The modern Barents Sea spans a range of environments. In the 

north, sediments are delivered directly from calving glaeiers i oto 

an ice-proximal glaciomarine regime, dominated by cold, polar water 

masses, whiJe year-round ice free conditions caused by warm Atlantic 

water, prevail in the south (ElverhØi 1984, Pfirman 1985). 

'Bedrock . 

Knowledge on the bedrock of the northern Barents Sea is 

limited and suffers from the laek of "ground truth" . Existing 
information based on geophysical investigations, surface 

sediment samples, and 

surrounding onshore 

RØnnevik et al. 1982, 

correlations with the geology of 

areas (Eldholm & Talwani 1977, Dibner 

Faleide et al. 1984, Eldholm et al. 

the 

1978, 

1984, 

Kristoffersen et al. 1984, EJverhØi & Lauritz�n 1984, ElverhØi et a] 

in prep.) and lead to the following broad outline: 

- In the northernmost parts of the Barents Sea between KvitØya and 

Nordaustlandet, metamorphic rocks of Precambrian and Lower 
Paleozoic age (Reela Roek eomplex) extend from the islands out 

into the offshore areas. 

- Permo-Carboniferous rocks underlyjng the southern part of 

Nordaustlandet extend to the east. This is eonfirmed by shallow 
rock core 
(ElverhØi & 

drilling on the southern tip of the Kvitøya Plateau 
Solheim 1983b). 

- A transition into the Mesozoic rocks that cover most of the Barents 

Sea (Dibner 1978, RØnnevik et al. 1982) occurs north and northwest 
of Kong Karls Land. From clast analyses of dredged surface samples 
(Elverhøi & Lauritzen 1934) the northern part of thi::; area seems to 
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have a Triassic/Lower Jurassic age, younging southeastwards to 

Jurassi�/I,owcr Cr eta c rous in the Storbanken/Sentralbanken region. 

Sands tones dominate the l itholo gy of the sur face samples. Decp 

seismie surveys (RØnnevik et al. 1982, Faleide et al. 1484) also 

indicate extensive Triassic subc rop in the northern Barenl s Sea, 

while Jurassic/Lower Cretaceous rocks are confined to the southern 

parts of Storbanken and Sentral banken. However, new ddta s['{�m to 

jndicate that ]oca1, thin ;:; ubcroppi ng bi'lsins of JUYi'lssic/Lower 

CreLdceous rocks mdY .'I. 1so exisl: ln the northern Barents Sea 

(Elverhøi et a.J. in prep.). Ne)}th of Kong Karls l.and the strata 

tend to cl i p :3nuthed.stwards wi th :31opes of 1-3
0

. Furthf:,r south tlw 

bed rock is str ucturall y mnre disturbed, with dips of up to 7
u 

In 

�)pitc of the compl(>xity 'lf the are rt , there tieems to be a re gi onal 

:::;OlitlIW.Hd dip of the straLa (Kristnfff'rs�>n PI: al 1984). 

The informatiun frr)1I1 ':pit-:.;bergenbanken is limited. High velocity 

tCl"k:� (1 (3 1.4 km/:3) (Eldholm and T.'llwani, 1qJ7) .31: the :3ea Unor, 

('A.1I�;(, poor sf'l:.;mic penet ration. St1Jdi('�.; of dredgerl cl.=Jsts, supposer'l 

to bf: of relatively lOCi:l.l origin, lndirFlte Triassic sediments 

towards Hopen and BjØrnØya, while Jnrassic rocks may be present 

in the central part of the Spit:;bc'rC}enbanken topographi (' plateau 

(Edwards 1975, njØrlykkp et al. 1978), Snutheast of njørnøya ,  the 

Pcrmian succession fOl!ne! on land :3eem :3 to continue offs hore down 

to water depths of approximateJy 300 m (GrØnlie (>t al. 1980). 

5ed iments above bedro c k. 

Tbe' bnundary br:-tween bC'drn(�k and unlith j fied sediments j s t1sual] y 

seen as d we ll (h�finerl angu l a. I'  unconformity, but may be difficult to 
detpct in areas wherc bedrock laYPTs A.re subconformable with the sea 

floor. 

The gpnera], broad scale sediment distribution in t.he Barents Sea 

(Solheim & Kristoffersen 1984) is that the northern part has less than 

25 msec (two-way reflecti(ln tim�) scrlirnent thicknes5 above bedrock, 

increasing to more than 50 msec south of approximately 74° N, 

and with a considerabl y thirker cover along the western shelt edge. 

More than SOO msec of sediments are recorded in the outer parts of· 

BjØrnØyrenna (Fig.3). Large areas of the northern part have thick­

nesse:3 Je:::;:3 than the re!301utinn of the sparker systems uSf.'d (common'-

ly 10-15 msec). Rccent investjgations with 3.5 kHz echa sounding 

has/ hnwever proved that. most areas do have a sediment cover and that 

actual outerop rarely occurs. 



". 

SEDIMENT THICKNESS ABOVE 
UPPER REGIONAL UNCONFORMITY 

U'!"MPRO.JECTION 

CENTRAl.. MERIO!�N 2" E 

SedlfT'IIn'lhlcknoess 5hallo .... selll/T'llC dala trom 

I NorWegian Petroleum OIre<:lQfll. (NPOJ. Surv91S1977. 

1979.1980 

Il �wt'QIarlPolarR.s.arch lnstll .. ne(NPRIJ$urveys 

1971,1971.1978, 1980, 1981 In IIt80 jO,n1 lur".y wll� WQQ"I HOlt Qc .. nogrlp/>lc ""UMIOfI. 
In. Aoya' NQfwlfglan COY!'IC,I for l'CM,c,I,nd tndu$lroal 

A .... reh. COnTl�el Shell o."'lIon (NTNFK] survav 
1911 

In.tr�nl'llon 

1 08"10kJSp,rker 

Fille!' lowcul 60·150 Hz 

h,gt1cuIZ60-7QOHl 

2 37 kHz POfl (NPRI, 1981l 

B"hyll'4l"Y Norwegian POlar R'MarCh ln",lule andlnsh' 

tUI. ol Marlf'l4l R .... ren. Nor .... glln 01''':10'1'' ol -I'­F,ah ...... NPf'l1 $urvayl _re 'uPlIO".Q by !ri, Royal Norw-.g,an 

CovncoilorTachn..:a l a n o lr.(lustfl,tResnrch ar>d lhe 

Nor .... "'an P.troleumD,r.ctorat. 

Conlours In ' ... 0-v.8Y refleCllon lime 

COnlour mlel_al 25 msec fo' th,ckness "'200 msec 

50 msec lor Ihlckness ,.200 msec 

Legend 

-51)- Sedoment thlc�nes� 

��.51)._- Sed,menllhlCl<nØSS uncenaln conlour 

Bathymet,v {ml 

Ec.pos.O bemock prob�trly co_ers 

more tran 50'11. Ol area 

SeO,mentsol thlckness 0-25msec 

orobably present In more than 50% 

Fi9.3. Oistribution of sediments above bed rock in the western Barents 

Sea. From Elverhøi and Solheim (1983a). 



Thp various sediment types and their distributio n  and com-

positian Cdn be summarized as follows (BjØrlykke et al. 1978/ Elver­

hØi & So lheim 1981a/h/c, ElverhØi 1984/ Solheim & Kristoffersen 1984/ 

Kris toffersen et al. 1984, Solheim & Pfirman 1985, Solheim et al. in 

prep.): 

- Stiff, pebbly mud (till and/or overcompacted glaciomarine sediments, 

Su ) 10 kPa) covered hy snft mud with pebbles (glaciomarine depo­

s i ts, Su < 10 kPa) is fnund over most o f  the region. In areas of 

h�ss than "300 m wab'f dppth the thi ck nes s nf thp two units is in 

general less than 15 m and less than 5 m, respectively . 

In areas w ith water depth less than 300 m, sediment accumu-

lat. iomi occur l ocall y as: ( 1 ) traflsverse mora.l ne ridges around 

the shallow banks an,l (2 ) acou:3tically transparent, prohably 

glaciomari ne d,.:,pnsits in tr oug hs and al s a as ice proximal 

accumulatinn::i on the bdnks. 

- In reg ions of wat�r depth greater than 300 m, the glaciomar ine se,]i-

ment::; inCleaS0 in th ickne ss lo 15··20 m and are cnvered hy a thin 

(u s ually ] es!.; than 1. 5 m) laypr of f i ne grained Ho loce ne muo. The 

Hol ocene mild 1:3 alsn p[t�sent in shallower aredS, i.n particular in 

depressio ns dnd <te-�, infil] in i ceberg p]ough marks. A large part 

of the Holocene mud is formed by ero s ion and redepo sitio n o f  

f i nes from the gl aci geni c sediments i n  the bank areas. 

- Large sediment accumulatio ns are present in water depths exceeding 

300 m in the western parts of the twa majo r troughs BjØrnØyrenna 

and Stnrfjordrenna. These sediment3 are mnst likely stiff, 

pebbly mud, l.e. till or gJaciomarine material, reworked, and o ver­

r:ompacj,='d hy a glacier . 

. - On Spitsbergenbanken the glacial sediment.s aYf� reworked by ("urrents 

and roix�d with Holocene binclasts. Due to strong currents, 

erosi on/non-deposi tion conditi ons prevail on the soul:hern flank 

of 5pitshergenhanken, down to 300-400 ro wate r d epth. 

Adjacent to calving ice fronts a] ong the roast, s urgc deposits may 

exist as sed iment r i dges of varying widt.h and relief. 

The major part of the s edimen ts fo und are o f  glacigenic origin and 

have o rganic carbon content rarely exceeding 1-2 \, most of which are 

rewo rked coal fragments (Fo rsberg 1983). Thus the likeliho od of 

biogenic gas fo rmat ion in the unlithified sediments is small. 

Furthermore, it is pro bably only the stiff, pebbly mud that has high 

enough strength to allow pore pressures to hui Id up in the sediment. 
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DATA BASE 

Shallow seismiC dafa from various sources form the data backgr ound 

for this study (Table 1, Fig. 4). All data are single channel, analogue 

sparker records, totalling 32, 000 km. Energy level has ranged between 

0.5 and 3. 5 kJ, and filter settings between 50 Hz and 1 kHz. Most 

commonly a pass band of approximately 100-500 Hz has be en used. 

None of the surveys were pd.rticular ly desi(Jned for shalJ nw gd.:3 

detection. The NP surveys 

distribution and glacial 

were regiona] 

history, and 

studies of sediment 

tlH: IRU surveys were run to 

detect sites for shallow bedrock drilling. While these surveys were 

run with shallow seismic investigations as the main program, the 

NPD data were recorded during regional and semi-regional deep 

seismic exploration surveys. This may be the reason why these data 

have particularly bad noise problems. 

Different navigation systems have been used. Most comman is 

satellite navigation, using the Transit system, of ten combined with 

Loran C or Decca main chain. Same of ·the NP surveys used a Decca Sea 

Fix system, which has an accuracy o f  approximately 10 m. In the last 

few years, new navigation systems have become operative in the 

southern Barcnts Sea, and the IKU surveys in 1984 and 1985 and the 

NPD 1984 survey utilize the Hyperfix sy�tem, which is accurate within 

less than 10 m. 

The data coverage is uneven, and must in general be considered as 

sparse. In particular is the line spaeing large in the northern 

and easternmost regions (Fig. 4). With same exceptions, the mapped gas 

indications are only recorded hy single seismie lines, and we have 

little contra l o f  the area] extent of the potential gas ZOD0S. The 
quantitative d_i::itributinn of <Ja:� indicatinns mu::;t ;} 1 sn bf' se!�n Ln 
relat ion to the uneven data coveragF'_ 

The data quali ty shows lar(.F' var iations, and in particular NPn77, 

NPD?9 and NPD84 are pOOl. Due to large noise problems, gas in-
dications from these recnrds are most of ten uncertain (Fig. 10). 

The data quality has hepn given a three-step seal e ; poor, 

intermediate and good. Among the better anes are NP?8 and partly 

NP83 and TKU85. It should be not ed however, that the poor data sets 

occasionally also have given 5trong indications of shallow gas (e.g. 

NPD80, line 3400-80) (Fig. 5). 



INSTITUTION-YEAR SURVEY AREA SOUND- ENERGY FILTER (Hz) NAVIGATION 
SOURCE (kJ) LOW HIGH SYSTEM 

NP/NTNFK-1971 Spitsbergen- Sparker 0.5-8.0 150 600 Decca Hi-fix 
banken 

NP-1977 NW & SE of 1.0 50 200-500 Decca Hi-fix 
BjØrnØya 

NPD-1977 Central 0.8 150 700 Sa te 11 i te /Decca 
Barents Sea 

NP-1978 Western 1.0 75-100 200-400 Loran C 
Margin and 
BjØrnØyrenna 

NPD-1979 S of 76
°

30' 1.0 60-100 260-400 Satellite 

NP/WHOI-1980 Hopen-Kvit- 1.0 60-80 300-3000 Satellite 
Øya area 

NPD-1980 All western 1.0 80 300 Satellite 
Barents Sea 

NPD-1981 All western 1.0 70 100 Satellite/Loran C 

Barents Sea 

NPD-1982 Central and 1.0 80 300 Satellite 

northern 
Barents Sea 

NP-1983 All western 1.0-3.0 100 600 Satellite 

Barents Sea 

NDP-1984 S & SE of 1.0 80 300 Hyperfix 
BjØrnØya 

IKU-1984 S & SE of 2.8 100 500 Hyperfix 
�jØrnØya 

IKU-1985 S & E of 1.5 100 500 Hyperfix 
BjØrnØya 

NTNFK Continental Shelf Divisinn of the Royal Norwegian Council for 
Scientifical and Industrial Research (now TKU). 

NP Norwegian Polar Research Institute. 

NPD Norwegian Petroleum Directorate. 

WHOI Woods Hole Oceanographic Institution. 

IKU Continental Shelf and Petroleum Technology Research Institute Ltd. 

Tabl>! 1 .  Sp.ismic dala base for thl� ,;tlldy 
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Limited and partly poor penetration nt the sparker data is another 

serious probl em. Only rarely does the penetration exceed 300 msec, 

which is far toa little considering the depth interval where shallow 

gas may oecur. Due to the limited cover of unlithified sediments, high 

seismie velocities (up to 4.5 km/sl at or close to the sea floor give 

rise to multiple problems that are particularly bad on the shallow 

banks. On Spitshergenbankenl which has water depths from 100 tO,less 

than 50 m, little can be seen below the first water bot tom multiple. 

Due tn the varying data qual ity dnd �nv�rage, the re has tn he a 

cprtain degrc e  of subjectivity as to whether a seismic anomaly is 

real or caused by noise . Hnwever, where twn lines crnss nr nverlap, 

gas indications on both lines are required unless nne of the 

13 of particul arly pnor quality. 

SHALLOW GAS INDICATIONS 

l ines 

Results nf this stud y are rnain l y presented in Table 2 and the en­

c] n sed map. Due to largely insufficient data quality and Iack of other 

subsurtace informatinn, it is essenti al to notice that the map and 

table show a reas of acoustic anomal i es that may result frnm shallow 

gas . HOWPVN, other explanations, like lithologic changes, reflector 

interference or just noise, can not he ruled out. Mo st of the mapped 

gas indiratinns appear as re latively small, isolated patches. Where 

densely spaeed, apparentl y isolated annmalies ar e marked as one 

continuous 2nn!;, both on the ma p and in Table 2. In the following, 

only the general aspects and a few of the different areas are 

disc:usseo. Concerning the majority of the smal1 anomalous areas, the 

necessary information (;an be read trolll Tahle 2. 

The sha]]ow gas indications mapped in the northern Rarents Sea are 

mainly of twn types, ( 1) ampli tu de an()malies (bright spots) (Figs.5, 6, 

7, 8,9,11) and (2 ) gas blanking (Figs.9, 'O, 11). The maj nrj ty of the 

indications, are br ight spats. Phase shifts are clearly seen ln some 

of them (Fig5.6� 8), but quite a ften the d ata quality makes this 

difficult tn identify. The penetration and data quality makes it 

highly spcc1l1ative t.o infer anything abnllt. the vertical ext.ension of 

the anomalo us znne. 

The majori ty of t he gas zones are mapped in the southwestern areas, 

where the data coverage also is densest. The most prom inent gas 

indication in the eastern regions is found east of Kong Karl s Land 
( enclosed map) . This bri ljht spot (Fig. 5), with assoc iated diffraction 

pa t.terns, i C· �, recorded on two parallel lines, and although they are 15 

km apart, the similarit ies in size, depth and char acter o f the 
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anomalies justify the correlation between the lines . The bedrock 

subcropping in this area is most  likely of Triassic/Lower Jurassic 

age , and the dominating litholoqy in the surface samples lS sandstone 

( ElverhØi et al . in prep . ) .  The region along the western shelf  edge 

has several rather significant gas indications . This region is the 

most important area in the northern Barents Sea for possible gas in 

the unlithified sediments , due to its greater sediment thickness . The 

dominant zone in the southwestern part of Storfjordrenna is covered by 

lines both from NP and NPD. Intensity of individual refleetors varies , 

and it may be dif ficult to pick single ,  isolated indications within 

this zone . The shal low gas indications are found both in the bedrock 

and in the unlithified sediments ( Fig . 9 ) . There are both amplitude 

anomalies and gas blanking , but the general impression is that of 

blanking ( Fig. 9 ) , and the zone is thus mapped as such . Varying 

intensity of  the lower reflector , which is the base of the unlithified 

sediments , is interpreted to result from reduced impedance contrast 

between the overcompacted unlithified sediments and the upper bedrock , 

caused by gas in the latter . As for the rest of  the western margin , 

the majority of the unlithified sediments are of glacigenic origin , 

resulting from severai oscil lations of  grounded ice sheets during the 

late Cenozoic ( Solheim & Kristoffersen 1 98 4 ) .  The underlying bed rock 

is large ly unknown in this area and the sediment thickness is toa 

large to use sur face samples for bedrock information . 

An example of gas blanking within the bedrock is found ENE of  

BjØrnØya ( at 23
°

12' E ,  7 4°50 ' N )  ( Fig . 1 0 ) . All  zones of gas blanking 

are quite restricted in areal extent , with the exception of the zone 

described f rom outer Storfjorden ( enclosed map )  which extends 

approximately 50 km in the north-south direction . 

Depths below sea f loor to the top of the gas zones are 

indicated in the enclosed map . The deepest zone recorded is 0 . 23 s 

( two-way refleetion time ) below sea floor . This , however , is c l early 

a function of the penetration achieved by the sparker systems used . As 

the cover of  unlithified sediments is generally thin , the majority of 

the shal low gas indications are recorded in the sedimentary bedrock . 

lith only a f ew exceptions , gas indications in the unlithified 

sediment cover are mainly found along the western margin , where the 

sediments reach considerable thickness .  

Gas hydrates , identified by bottom simulating refleetors ( BSR)  have 

not been recorded from the existing data base . 
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Pockmarks . 
Direct gas l eak s i nto the water column have not been observed on 

the e x i sting data from the northern Barents S ea ,  ne ither i n  the 
sparker data used in this study , nor in the 3.5  kHz e cho - sounder 
data recorded hy NP in the region . Howeve r ,  pockmarks have been 
recorded in two areas . These are strong i ndi cati ons that ga s i s , 
or at l east has heen ascending through the s ea f loor . Solheim and 
ElverhØi ( 1 985 )  reported a pockmark f i e ld southeast of Hopen , and 
Solheim (in prep.) has recorded pockmarks in Erik Eriks enstredet 
between Nordaustlandet and Kong Kar l s  Land ( enclosed map ) . 

Southeast o f  Hopen , the pockmarks are sma l l  ( 1 5 - 20 m d iameter ) and 
shal low ( le s s  than m )  , but l ocal ly ocurring in high 
concentrations . The field is s ituated in an area of  th in ( l e s s  than 
1 0  m )  unconsolidated s ediment cover , resting on dipping Mesozoic 
s ed imentary strata . The Erik Eriksenstredet pockmarks are smaller 
( 5 - 1 0 m diam etpr ) ,  widely s paced and have almnst no topographi c  ex­
press ion . They occur in a region of somewhat thicker, hut varying 
sediment cover ( 1 0 -25 msec ) . Underlying bedrock is d i pping Mesozo i c  
strata i n  the southern part and probably Upper Palenzoic  carbonate� 
in  the northern part, c]nser to Nordaustlandet ( Elverhøi and 
Lau ritzen 1 984 ) . 



he noted that systema tie side sean sonar investi-It should 

gations have only been carried out in these two regions in the 

no rthern Barents Sea. Fro m the geologieal setting in the 

surrounding regions, we consider it likely that pockmarks exist over 

larger parts of the Barents Sea, in particular in the deeper troughs, 

where fine grained mud increase the preservation potential o f  the 

features. 

CONCLUSTONS 

At t his state nf information, th� fol1owing main conclusions can be 

drawn: 

- !�pveral areas of the northern 
o Barents Sea (north of 74 N) have 

seismie anomdli�s that may inrlicate the presene e  of shallow gas. The 

majority of the gas zo ne s arp mapped in the s ( ) uthwestern part nf the 

study area, but this may partly be a tunetion of data coverage. 

- Two types of gas ind ications are import ant Ln the study drea; 

ampU tude anomali es (bright �;pots) anel gas blanking. Most of the 

mapped lndications are of the former type. 

- Most of the shallow gas indieations are found in the sedimentary 

bedroek. Seismie anomalies within the unlithified sediment cover are 

only f ound in the southernmost area and along the western 

continental shelf edge. The 1;,tter area has large unlithified 

sediment thiekness and the potential for shallow gas may be 

hi gher than shown in this study . 

- The shallow sei smie data base in the northern Barents Sea is of 

insuffieient quality and has toa poor areal eoverage for adequate 

regional shallow gas mapping. There is a great need for hetter data, 

preferably multic hannel d ata with high resolution and penetration 
down to at least 1000 m. 



T a b l e  2 .  S h a l l o w g a s  i n d i c a t l o n s . 

LEGEND : 

Type of  ind ication : O=Bri yht s pat 
1 =B lanking 

I nd ication 
conf idence : O=Weak 

1 =Med i u m  
2 = Strong 

Geo l ogy : U=Un l i th i f i ed 
s ed iment.s 

B=Bedrock 

Dat...:� gua l i t.y :  O= Poar 
1 = I ntermedirtt.e 
2 =Good 

·-, 1 
.: "t  

Dept.h to top g a s  ( f rom sea f l oor ) in two -way t r a v e ]  time ( 5 ) . 
Wate r depth i n  metres . 
For ind i cat i ons  o f  l a rge areal extent , s t a rt. and s top pos itions a r e  
given , wh i l e  the approx imate cent re posi t i on i s  given f o r  l es s  
ext.ens ive ind i cations . 

POS I TION DEPTH TO WATER TYPE OF IND I e . GEO - DATA INST . /  S . P . /  
TOP GA5 DEPTH I NDICATION rONF . I,OGY QUAL . L INENO . TIME 

N7 4 49 . 97 0 . 1 1  
E 1 6  49 . 8 7 

N 7 4  49 . 92 0 . 0 1 
E23  1 2 . 20 

N 7 4  09 . 4 4 0 . 04 
E 1 7  1 0 . 1 1  

N7 4 39 . 60 0 . 04 
E2 1 1 ) . 0 4 

N7 7 4 4 . 8 5 0 _ 0 1 -­
E26  1 6 . 6 7 0 . 04 
N7 7 4 4 . 8 2 
E25  5 8 . 0 5 

NB 2 1 . 1 7  O . 04 
E25 59 . 70 

N7 8 4 0 . 05 0 . 08 
E34  00 . 09 

N 7 8 4 2 . 80 0 . 1 2 -
E 1 4  30 . 3 6 0 . 07 

N7 4 3 0 . 0 1  0 . 06 
E25  4 6 . 00 

N 7 3 3 3 . 7 3  0 . 1 0 
E22  59 . 5 8 

N 7 4  0 2 . 90 O . 03  
E2 2 59 . 9 7 

300 

1 2 8 

2 1 8  

293 

1 50 -
1 6 5 

2 4 0  

3 1 5  

2 6 3 -
308 

3 3 8  

4 5 0  

4 5 0  

O ,  ( 1 ) 

1 
( Fi<] . 1 0 )  

o , 1  

1 1 

o 

o 
( Fig . 5 l  

o 

o 
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0- 1 
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o 

0- 1 
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1 -- 2  
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0- 1 

0- 1 

o 

u o 

B o 

B o 

B 

B 1 -0 

B o 

B o 

B 0- 1 

B 0- 1 

B 0- 1 

u 

NPD S 1 70 -
7 4 5 0 - 79 2 4 5  

5 3 895 -
3 9 80 

NPD 5 3 70-
7 4 1 0 - 8 0  395 

NPD 5 695-
7 4 40 - 13 0  7 2 5  

NPD S 4 1 3 5 -
7 7 4 5 - 80 4 2. 8 5  

NPD 5 5 9 80-
2 600 - 80 6040 

NPD 5 3 6 7 5  .. -
3 400-80  1 7 5 8  

NPD 5 5 270 -
1 4 10-- 8 0  5 1 5 4  

NPD 5 3 8 1 5 -
7 4 30 - 8 1 1 8 70 

NPD 50 1 3 8 -
2 300-- 8 1 0 1 5 5  

NPD 5 1 20 5 -
2 100 - 8 1  1 2 4 5  
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POS ITION DEPTH TO WATER TYPE OF IND I C. GEO- DATA INST . /  S.P./ 
TOP GAS DEPTH IND ICAT ION CONF . LOGY QUAL . LINENO . T IME 

N 7 4  1 1  . 60  0 . 07 3 7 5 - O B NPD S 1 5 1 0 -
E22 59 . 90 3 1 5  2 100- 8 1 1 6 1 5  

N 7 4  0 6.02 0 . 1 8 - 1 5 3 - O O B O NPD 50100 -
E 1 6  2 4 . 8 5 0 . 1 2  3 1 5  D 1 0 - 8 1 0407 
N 7 4 0 4 . 7 1  
E 1 6  32.62 

N71 1 5 . 3 2  0 . 09 4 50 O B 1 -0 NPD S01 8 3 -
E22 5 9 . 20 n 1 2 - 8 1 0400 

N 7 6  00 . 6  0 . 1 1 - 20 3 - 1 , O 2 O U 1 - 0 NPD sOOOO -' 
E 1 5  28 . 8  0 . 07 3 90 D 1 7 - 8 1  0 9 2 5  
N 7 5  3 7 . 7  
E 1 6  5 7 . 0  

N 7 5  5 2 . 03 0.0 3 - 3 1 5 - 1 ,  O 2 U NPD S27 9 00-
E 1 7  09 . 09 0 . 02 1 6 8  D 1 8 - 8 1  2 8 3 8 5  
N7 5 59 . 1 2 
E H  2 1 . 25 

N76 0 1 . 5 6 0 . 0 1 300 O B , U  NPD S 1 6 8 5 -
E 1 7  1 7 , 42 0 1 9 - 8 1 1 7 5 5  

N7 6 1 0 . 20 0 . 02- 1 1 3 - 1 O ? , . B O NPD S 1 5 205 -
E 1 5  1 9 . 60 0. 1 0  2 1 0  D20 - 8 1 1 5 7 2 5  
N76  3 7 .0 1  
E 1 4 29 . 4 8 

N7 5 02 . 8  0 . 02 3 6 8  O 2 B NPD 5 5 7 6 30 -
E2 9 n . 6  ( F i. g . 8 )  D 1 1 - 8 2  5 7 6 4 5  

N 7 4  4 7 . 7  0 . 07 3 8 3  O O B S 5 8 5 6 0 -
E30 32 . 7  5 8 600 

N7 4 3 8 . 2  0 . 07 2 6 3  O 2 B 5 5 9 1 60-
E3 1 2 ? 5 5 9 2 1 0  

N74 5 3 .0 0 . 03 1 5 8 O 2 B NPD S 1 6 80-
E32 4 5 . 6  D 1 2 - 8 2  1 7 1 0  

N7 6 4 4 . 2  0 , 04 1 50 - 1 2 B S 3 8 400-
E23 07 . 6  1 05 3 8 8 4 0  
N 7 6  5 1 . 4 
E22 27 , 9  

N7 5 2 5 . 7  0 . 0 3 28 5 - O B NPD S 2 6 1 00 -
E 3 2  2 7 . 6  2 5 5  0 1 3 - 8 2  2 6 3 50 
N7 5 2 1 . 5  
E32 4 8 . 0  

N75  5 4 . 7  0 . 01 3 2 3  O B NPD S 1 800-
E32 2 6 , 1  D 1 4 - 8 2  1 8 5 0  
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POSITION DEPTH TO WATER TYPE OF I NDIC . GEO- DATA INST . /  S.P . /  
TOP GAS DEPTH IND ICATION CONF . LOG Y QUAL . LINENO . T IME 

N 7 5  5 8 . 9  0. 1 4  2 7 0  O B NPD S 1 6 1 00 -
E 3 4  30. 1 0 1 5 - 8 2  1 6 300 

N 7 8  1 2 .  1 0.0 4 - 1 6 5 1 ,  O B NPO 5 1 700-
E33 0 4 . 3  0 . 08 0 1 9 - 8 2  1 900 

N7 6 3 7 . 0  0 . 02 1 9 5 2 B 0 - 1 NPD 5 1 6 1 3 5 -
E34  2 3 . 6  02 3 - 8 2  1 6 2 3 5  

N7 4 0 5 .0 0 . 05 - 300- O 2 -- 1  B O NPD 5 3 2 1 5 -
E2 1 1 9 .0 0 . 03 3 3 8  ( Fig . 6 )  7 4 0 5 - 8 4  35 2 8  

N 7 4  1 5 . 0  0 . 0 1  3 3 8  O U O NPD 5 60 6 5 -

E 2 3  3 0 . 0  7 4 1 5 - 8 4  6 1 0 1  

N7 3 5 1 . 8  0.05 100 O O B O IRU T0 1 5 500 -
E20 06.0 0 8 4 - 1 7 3  07. 1 6 00 

N 7 3  4 7 . 0  0 . 1 3  4 8 0  O O B O IRU T204000 
E2 1 0 3 . 7  0 8 4 - 1 7 5 

N7 3 5 1 . 7  0 . 0 6 - 4 4 3 - O B 0 - 1  IRU T07 2 1 00 -
E20 5 4 . 1  0.05 405  0 8 4 - 1 7 6 0 7 5 3 5 0  

N 7 4  1 5 . 0 0 . 08 - 3 3 8 - O B IRU S 5 1 6 1 8 -
E 2 3  2 3 . 3  0 . 05 300 0 8 5 - 1 8 4 5 1 6 9 6  

N 7 4  1 0 . 0  0 . 08 3 6 8  O 0 - 1 B 0- 1 IRU 5 5 4 1 2 .3 -

E 2 2  5 3 . 5  0 8 5 -' 2 5 1 5 4 3 4 6  

N 7 4  3 8 . 4  0 . 0 1  1 4 3 0 - 1 B 1 -0 NP T 1 3 5 3 -
E 2 3  2 4 . 8  2 4 / 7 - 7 1  1 3 5 7 --

N7 4 0 2 . 8  0 . 05 300 O B 0 - 1 NP T2 2 3 1 -
E2 1 1 3 . 2  1 6 / 8 - 7 7  2 2 40 

N7 3 3 2 . 0  0 . 05 7 6 5 - U 2 NP T0 9 00 -

E 1 5 1 1  . 2  500 1 1 / 7 - 7 8  0 9 5 5  

N 7 4  4 9 . 3  0 . 03 - 2 8 5 - 0 , 1 2 B , U  2 NP T 1 7 3 5 -
E 1 7  1 1  . 7  0 . 1 5 360  ( Fig . 1 1 )  3 / 8 - 7 8  1 9 5 3  
N 7 4  50 . 6  
E 1 6  2 7 . 5  

N 7 6 0 6 . 7  0 . 08 3 6 8  0 , 1 2 - 1 U 2 NP T0 3 3 5 -

E 1 4  20.9 1 8 / 8 - 7 8  05 3 5  
N 7 6  0 5 . 0  
E 1 5 1 9 . 3  

N 7 5  5 4 . 0  0 . 07 - 3 30 - O 2 O U , B  2 T 1 4 1 5 -
E 1 6  2 6 . 9  0 . 05 3 8 3  1 600 



POS ITION DEPTH TO WATER TYPE OF I ND I e .  GEO-- DATA LNST . / 
TOP GAS DEPTH TND I CAT ION CONF . LOGY QUAL . LINENO. 

------ --_._- ----- _._--- - ---,----- ---- -- -----" 

N 7 5  1 1  . 8  0 . 1 6 - 2 2 5 - O '  O U 2 -- 1  
E 1 6 0 1  . 5  0 . 1 0  2 7 0  ( Fig . 7 )  

N 7 7  1 4 . ?  0 . 0 1 - 1 4 ) - 0 , 1 B 2 
E 1 9  5 1 . 4  0 . 04 1 5 8 
N7 6 49 . ?  
E 1 9  4 5 . 7  

N 7 6  4 6 . 4 0 . 03 1 80 O O B 1 -0 
E T1 1 1 . 5  

N7 6 00 . 1i  0 . 0 1 - 1 7 5 - 1 O 4 , - 2- 1 U , B  2 
E 1 6 1 6 . 2  0 . 1 6  2 5 5  ( Fig . 9 )  
N 7 5  40 . 2  
E 1 6  4 8 . 0  

NOTES : 

� )  P li ]  J - rlown i n  underlying r e f l ecf-nT <I t shotpnj nt 4 2 20 . 
� )  Va ry i ng ampl itude/ spnrad i c  r c f l ectj nns . 

NP 
6 / 9 - 7 8  

NP 
1 9 / 8 - 8 3  

NP 
4 / 9 - 8 3  

1 )  A s s ocia ted w :i th a trench/depress ion i n  the sea fl oar . 
4 )  PDR -data from samp. l o('at ion show reouced acou s ti c transparency in  

l l ppel: sed imentary l a ye r . 
---_ . _ - ._- --- ---- - _  . .  _ - --- -_.,----- ' ---

S . P . / 
TIME 

T2 1 00 -
2 1 20 

T0 1 1 5 -

0505 

T0 3 20-· 
0 3 2 3  

T05 1 5 -
0900 
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