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The postglacial Stuoragurra Fault (SF) lies within the Mierujay'ri-Sværholt Fault Zone which is situated
in the extensive Proterozoic terrain of Finnmark, northern Norway. It is a southeasterly dipping reverse
fault and can be traced fairly continuously for 80 km from Skarrejav'ri south of Masi to L:evnjasjåkka
northeast of Iesjav'ri. Detailed geophysical investigations and drilling have been carried out in the
Fidnajåkka area 10 km to the south of° Masi. The geology of the area is dominated bv quartzites. A c. I

i m thick layer of fault gouge detected in the drillholes is thought to represent the actdal fault surface.

Resistivity measurements reveal low-resistivity zones in the hanging-wall block as well as in the foot-
wall block of the SF. These low-resistivity zones lie within a several hundred metre wide belt and are

I

interpreted to be due to fracturing of the quartzites along the regional Mierujav'ri-Sværholt Fault Zone.

Within the Fidnajåkka area, however, the resistivity of the hanging-wall block of the SF is typically
lower than in the foot-wall, indicating more intense fracturing in the hanging- wall. Vertical electrical
soundings show a low-resistivity layer at depth in the eastern hanging-wall block, which corroborates

I

other evidence that the fault dips to the southeast.

Within the survey area, there exist two possibilities for the course of the postglacial reverse fault at
depth: (a) The fault is listric with a dip of 500 in the uppermost 10 m of the subsurface and a dip of 30'

I

at a depth between 25 and 40 m. (h) The fault continues at depth from the surface with a dip of 50-60.

1f model (a) is correct, the SI: will be represented by a I in thick gouge which occurs in a drillhole and
the fault will be parallel with the foliation at depth.

I

When interpreting the refraction seismic data precautions had to be taken as one tended to interpret
greater depths to bedrock than those found from percussion drilling. This phenomenon is prohahE
caused by fractured and weathered bedrock occurring in a "hidden laver" with intermediate velocit  to
the above-lying overburden and the under-lying 'fresh' bedrock but Occurring in a laver which is too
thin to be recognised in the time-distance plot. Detailed topographical data proved very useful for

i
estimating the dip of the fauh zone in the upper part of the subsurface. Additional data from georadar

measurements could be used to map the thickness of the overburden and, when combined with the digital
topography, these measurements could be used to map the topography of the bedrock surface. Ilighlv
reflective bedrock on the georadar diagrams is interpreted to be fractured and weathered quartzite add

111 single reflectors can be interpreted as lault zones.
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I IN1 RODUCTIOIs

Our view of the stahii:t utNorwegbn bedrodk has dhanged 'ent >ears. Doe

measurements and interpretation 5f seismid adtivity hase shown us that bennotdandia is LIIILL`f

dompression (Zoback et al. 1989. Bungum et al. in press ). There is grov,ing Os idence that this s)

mostly related to the plate tedtonid hitidge push force, is iausing faultine along old zmes ut weakmHs

in northern Fennoscandia.

The Stuoragurra Fault, SF, is manifested in the surface as a fault scarp and was discosered in 983

during follow-up work of geophysidal interpretations within the binnmark Programme and has Itc»t

reported by Olesen (1984, 1988) and Nluir Wood (1989). Similar fault scarps (Itig. I 4 interpreted to Ite

post- or late-glacial, occur in adjacent parts of Finland (Kujansuu 1904), Sweden (1.agerback 197Q

USSR (Tanner 1930) and in •IIroms. northern Norway (Gronlie 1922, Tolgensbakk & Sollid 19884 At

Skipskjolen on Varangerhalvoya similar escarpments can be observed on aerial photographs within the

Trollfjord-Komagelv Fault Zone. Since the glacial overburden is missing, it is not possible to date this

fault. It is, however, indicated in Fig. I as a potential Late Quaternary postglacial fault because ut

similarity in appearance to the SIT Roberts (in press) has reported a 5.8 cm offset of an drillhole during

3 years in a road-cut in Laksefjord, Finnmark.

When est imating hazard with respegt tu the disposal of radiactke waste and the gunstrugt

installations such as offshore platforms, petroleum pipelines and hydr,)power plants it is essentia, t.

know the neotegtcmigs of the aztual area. An imprtned understanding pf the uootoctu:sic' in,

may also throw light on the deselopment k:Pf the passive gontinental margin H the N,•rwegian Sg.: •

the Barents Sea. The SE: is easil addessible bv roads in the Nlasi area. DetaIed geoplt:,H

investigations ha‘e therefore Leen zarried out to map the SI in spedial attentign


extent of the fault at depth. At an introdudtory stage. two areas located north of Nlasi and v(est

Fidnajtikka (Fig. .2) were seledted for a redonnaissande stud> v.ith electridal and electrmagnutc

methods. It is important to note that the geolog  of the Nlasi area is dominated Is mafid - 


intermediate meta oldanic rocks and migasdhists whereas the Lidnakka area u dominatod

quartzites. ENI-anomalies in the area north of Nlasi CrC mainlv found to su!phidtH and

in the volcanosedimentars rocks sshereas in the fridnaj5kka area thes reflect raults. burther detaHod

studies, including geurad:Ir, electixiIILIgIWIIC and seismic methods, v.ere therefore zjtricd

Fidnaj(Ikka area to map the fault itself.

2 GEOLOGICAL

The posteladial Stuoragurra Fauit SF. runs parallel tc) the north   t-ttern manhn i42 the Je(gul fIno

Complex and is situated ssithin the MieruJay'ri-Ssa:rholt raint /une, NISI7 faulting


most ggmmonly eithe: along the margins sf daplex structures or wRIths them Oleten et al 199ott

northeast of lesjaCri such faulting c),:gur within the main fault i ....It is mainL situated ‘1/4ithin nto

guartziies of the  12,si rgrmatign. TheSF an be ti sdtiitls olstittu i si Livt,inge ,)f
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from SkarrejaCri south oFNtasi in a northeasterly d rect ion to Lievnjasjåkka northeast lesjav'iii

2). There is, however, a 20 km break in this line to the southwest of lesjav'ri. The southern

the SF is shown on the 1:50,000 scale geological map, 1033 IV Masi, by Solli (1988). Uke faults

as marked, linear and sharp steps in the generally smoothed till cover (Fig. downthriR  n iJc


lies to the northwest with a maximum obser ed vertical displacement of seven metres.

The $E transects glaciofluvial deposits northeast lesjaCri (Olesen 1988) and an esker northe:h:

N1asi (Fig. (1) and, as such, certain sections of the zone at least must have Iceen formed after

deglaciation estimated to 9,000 BP (Olsen in prep.). Four kilometres to the southwest of N1asi (V I NI

coord. 601800 - 7703650), 0.5 - 1.0 m deep, rounded hollows occur in a glaciofluvial deposit. One

them has a 0.5 rn high rim of silt around the central depression. These structures may represent

disturbances in waterlain sediments (Lagerbtick 1990) induced by seismicity during the formation

the SF. Locally one metre wide and one metre deep cracks parallel to the escarpment can be obseoed

in the hanging wall-block of the SF (Fig. 5). These are interpreted to be accommodation faults

Gabrielsen pers. comm. 1990) which were formed during reverse faulting.

North of Masi the SF cuts amphibolites and an albite diabase within the Suoluvuobmi Formatihn.

Brecciation is observed at all locations where the bedrock is exposed in the fault escarpment (Fig. oi

and is also observed along the entire length of the N1SFZ on Finnmarksvidda. Elence,


deformation is consequently believed to have occurred during the formation of the NIS17. and zot

during the formation of the younger SF. Within the survey area the quartzite is folded. with fold ai.es

parallel to the MSFZ. Alternating thin and thick limbs or the folds dip 20° to the southeast and almost

vertically, respectively (C. Talbot pers. comm. 1988). An axial plane foliation dips at approximately

30(1)to the southeast. This geological information is included in the final interpretation (Fig. 16).

3 N11:11lODS

3,1 Digital tapagraphiv

ilihe topographic map of the area was constructed by bjellanger Wideroe LA. Lorvik pers, comm.i

a photogrammetrio method, with contours of 2 metres at a scale of 1:2.000. The northernmost

the map is show n in Fig. 8. Isolines have been digitised and this data-set was then interpolatH .t

square grid 5x5 m using the minimum curvature method (Briggs 1974, Swain 1976). In

31) perspective model (Fig. 7) of this grid was constructed using the ERDAS image processing it,sLim

(Erdas 1090). A transect or 'fish net' plot over a subset of the data-set was also constructed using the

SLIZI:111:. software package by Golden Software Inc. (1989). This 3D surface model was used as i ka-e

for the interpretation of the ground-geophysical data Fig. 16).

If the uppermost part of the postglacial fault is assumed to be a planar surface, the intersection hne

between the fault and the surface can be used to construct the dip of the fault applying the stratam

contour method. The fault scarps in the Fidnajakka area appear to bend as a response to differen:es

in topographic relief.



3.2 Georadar

I he system employed for gtrOradaf measurement)) Inler

inanufactured by Geophysioal Sur  ey Systems Inc. (GSSI). I he gentral freguem the antenf.:

811Iz, with a depth of penetration of appri  ximatel  m rig. 10)

.fhe system is of impulse radar type and pro  ides a continuous prot le ur supsurpac.c. n

electromagnetic pulse is generated at the surface, with reflections from the surface and the sll'OHnIO-:Le

interfaces being displayed on a continuous strip-chart recorder. Travel time• for the reflected puises

ean be converted to the depths to various interfaces if the velocity of propagation is known.

)1.he effective propagation velocity of the pulse through the earth is derived from the egu ti [

(3 . 1 )

where D in the present study is the depth to bedrock, determined from drilling, and t is the elapsed

time hetween the transmitted and received pulse from the bedrock surface.

•Fhe effective relative dielectric constant, E, of the subsurface material is determined from the eg

(3

where c is the propagation velocit  in free space ( 3 x 10s m s). georadar diagrams from Prohies

805-807 are presenteci in Fig. 9. Note that the vertical scale is greater than the horizontai rhe

locations of the profiles are shown in Fig. 8 and the reflectors imerpreted from the georadar diagioins

are illustrated in Fig. 10. The terrain along the profiles has been surveyed and the line draw ings

reflectors are adjusted accordina to the levelled topography.

Electrical Ineasure nts

flegtrical profilina as well as  ertical elegtrigal sound ng were undertaken Limap the low

zones representing the brecciated and weathered part of the cluartzite.

The DC-resistivity profiling data in Fig. I I and induced polarisation (IP) data wCFC a,;(1l111-Cd

NGU-produced 1P4 instrument (Dalsegg & Brandhaug 1990) using ti gradient array ph:eroial

electrode spacing of 10 m and a current electrode spacing of 660 m were used. ith the penetra).,


the DC-resistivity data estimated to be 100-200 m. This method vields the apparcnt

perpendicular to the fault.

1,1e )1 13E1 1 Terrameter SAS300 with a Sohlumberge lectr0de urathin , I ,rd et al
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• sertical electrical sounding. The apparent resistivity measurements were interpreted using

.S computer-programme developed by K ihle (19781. The programme assumes that the

sts of parallel lavers of differing thickness and resistivity. The response of the model is
id the model is adjusted until an optimal fit between the theoretical and measured cuiies
information from boreholes and georadar can be used to fix the thickness of the upperni ist
:nodel, however, is still ambiguous because of two factors: 1. The equivalence primnple
.ickness and resistivity of a layer can vary between certain limits, but have virtuall). the
.e: 2. Suppression occurs when the resistivity of a layer is intermittent between those of
'ove and below. If the thickness of this layer is low it will not manifest itself on the
we.

;ilicating factor is that the assumption of parallel layers in the interpretation programme
.get within heterogenous bedrock.

:(lagnetics

L:Lhigh resistivity, electromagnetic methods can be used to detect large water-containing
in the bedrock (Henkel & Eriksson 1980, Eriksson 1980, HenkeI 1988). In-situ resistivity

its using the VLF and Slingram methods provide information about the soil and the bedrock

Such measurements allow more detailed studies of the location and width of fault zones
can discriminate between brecciated and normal crystalline rocks with differing resistk ity.
i0) and Henkel (1988, in press) have documented how the resistivity of crystalline bedro,:k
on fracturing:

f fracturin resistivit




ohmm
:ured bedrock




25 000
3 bedrock 2 000 - 6 000
fractured bedrock




600
»1 e




30

EM instruments were used along Profile 807 (Fig. 8): the VLF EM-1612 instrument by
:- 2) using the GYD station with a frequency of 19.0 kHz, and the Geonics (1980) EM -31
tO a frequency of 9.8 Khz and a coil spacing of 3.66 m.

ietermine the electrical resistivity of the ground, the VLE I6R measures the ratio and ;ile
netween the horizontal electric and magnetic fields of the wave propagated by (Iistant

!equency) radio transmitters. The penetration depth of the EM 1612instrument is 160 and
al the resistivity of the bedrock is 2000 and 4000 ohnim, respectively and the applied

20 K hz (Geonics 972). Non- isotropic resistivity conditions withIn the penetration degth
iirt of the phase angle. Depending on the value of the phase angIe, & three different cases

distributions may occur: 1) ij)< 450 - the resistivity increases downwards; 2) = 45- -
,nitivity distribution within the penetration depth; 3) > 450 - the resistivity decreases

When assuming a horizontal two-layer model, nomograms by Geonics (1972) can be used
iiepth to the lowermost layer and the resistivity of this layer when the resistivity of the

7



uppermost las er is known. Only flat-lying and gentls dipping fault zones can, howeser. be

this model. .11heVLF method yields the resistivity parallel to the direotion to the transinittel

al. 1985) and cannot be directly compared to the data acquired from the DC-resistivity profi

there is significant anisotropy. The VIE resistivity measurements were carried out with 20 m s•

spacing along Profile 807.

A inagnetic dipole transmitter in the EM-3I instrument induces very small currents in the earif

weak seoondary magnetic field originating from these currents is, under certain conditions, ligeg

related to the ground conductivity. The effective depth of investigation is 6 m (Geonics 1980)

An additional slingram instrument provided by the Swedish Geological Company, with a 40 ni ceil

spacing and a 18 Khz signal, were also tested along Profile 807. This slingram method did n)t.

howeyer, provide any additional information.

3.5 Seismics

The seismic refraction method was used to determine depth to the bedrock and to locate the postg

fau t within the bedrock. Refraction seismies also gave information about the occurrence of fractu

and weathered bedrock. The geophone spacing was 5 m except for the four geophones adjacent

shot points where the spacing was 2.5 ni. The measurements were performed using an AREM TPK)

12 channel analog seismograph.

In addition to the refraction seismic method, reflection seismics were tested in the area usi

common offset technique. The test, however. was not successful. The reason for this is though

the loss of acoustio energy in the dry sand where the source (shot-gun) was located.

4 1:1TSITTS

4.1 I)igital topographs

The postglacial fault cuts through a N-S trending ridge within the framed survey drCa in I

Assuming the fault to be a planc, the stratum contour method can be used to calculate the dip

fault. It was found to be 50° in the uppermost 10 m of the ground. This is consistent wnh Le

interpretation of the percussion drilling data, indicating that the f ault is listric.

In its southernmost section, the SF cuts across a slope and a plane in the terrain (Fig. 11) ApplicaL

of the stratum contour method in this area gives a dip of c. 35`. The height difference between the f

of the slope and the plane is 30

Trom the course of the SF in the topography the main sense of movement along the SI: inust be resei-o.

The existence of a minor strike-slip component, hosvever, cannot be ruled out. dextral compiii•ir

0



movement phin the presence a small lake along the S1 in the eentre -

iSlemmons & li,T0L ]OSeo but the evidence for this is not compelling. \ 'e think that thi-

caused mainly by damming by the reverse fault. I hir depresion tolv. hoy.e er. abo MIL

during glacial ernsion prOr to the formation the

4.2 Georadar

Georadar stions taken along Profiles 805-SIG are presented in  1/4ith the interpretat

in Fig. 10. In the interpretations. refleetors are adjusted rding o the tigraph), and

on all profiles is situated on the erest of the postglacial fault escarpment. On most of the

profiles the bedrock surface appears as a distinet reflector. Using the depths from drillhoIes ;

(Figs. 8 iSc 15) and the elapsed times from the georadar diagrams (Fig. 9), the propagation

the glaciofluvial sand is estimated to 0.09 and 0.10 mins, respectively, using eguation 3.1 gisen a)'oso.

Applying an average velocity of 0.095 m. ns yields a dielectric constant of 10 ifrom equation 3. LOtlis:

previous section). This corresponds to the upper limit of previously published estimates. 5-10. 6.4

natural dry sand in Sweden and Denmark (Berg et al. 1983) and therefore was considered relSible

enough to reduce the remaining data. Continuous reflectors within the glaciofl uv.a.Leposit are th.mght

to represent layering of material with differing grain sizes. Ilighly reflective areas within the bedrock,

indicated with cross-hatching in Fig. 10 , are situated to the west of the escarpment on the proilles.

These areas are thought to be highly brecciated and weathered bedrock. This interpretatio:) h-

confirmed by percussion drilling (DII & 3 in Figs. 8 & 10). The N-S trending ridge in big<.

has a core of bedrock which is exposed along the postglacial fault in Profile 806.

4.3 Resistivity measurements

When interpreting the apparent resistivity profiling curses in Ing. II, the differing depth Lif penetiaH

achieved by the variuus systems employed must be taken into account. The EM 31 slingram inap

resistivity of the o erburden since the depth resolution is 0 metres while gie fic and V1.1- ai


resistivity methcids map the re::;istivity of the overburden and bedro:k dov n to approximateb

The apparent resisti cur‘es along Profile 807 in Fin, I I rlow that the eastern ihanging-

generally has a lower esistiLit than the western one. he 1W-reHsti% shkws 1000 - :1,00 dm:f .

the hanging-wall bl02k compared with 4000 - 20,000 ohmm in the foot-walI indisios

more fractured hedruck in the hanging-wall which is supported the VIT resisti% it  rueasuremmH

The Iow phase angles <45' ) to the east of 50 m in Og. I I shiiv, that the resisti% incre:be dy;

beneath the hanging-wail block. Using the nomogran-n< akag ection 50- bH,

on Profile asuming a resistivity of 1000 ohmm for the hanging-waiI hock indicates


larger than 3000 ohnim of the foot-wall block and a depth ut appr(,),imneL :0 m. I he hign

angles (>45" ) to the siest of 10 m show that the resisti it> within the foot-v.all deerea,:e, v.ith deo

supporting the interpretation of another fault-zone out-eropping at approximately - ))0 m see ky:

A decrease of the apparent DC-resistivity can also be ohser'e51 Lit coordinate -100 m.

Vertical electrical sounsiinn data Figs. 12 & 13) also shosi, a mplex fraciuring or the bedr-O.

9



low-resistivity zones m the hanging-wall block as well as in the foot-wall Vertical

soundings (Fig. 12 )show the lowest resistivitv hyer at some depth in the eastern block. consistem vhh

the observation of eastward-dipping faults. The vertical electrical soundings big. 12) to the 'À

the postglacial fault indicate low-resistiN ity layers at depth, interpreted gos fractured

in the diagrams in bigs. 13 L¼clb. These zones can be traced on the topograph1;a1 map and appr

the postglacial fault to the bag. To the south the small lake in th2 Jentre of big. :10.,


steps approximately 30 m to the right to fcllow the westernmost thult zone.

The resistivity measurements consequently indicate that the SIs is situated \sithin a more than tv,c)

hundred metre wide fault zone which we interpret to be part of the regional Mierujay'ri-Sværholt bault

Zone (Olesen et al. 1990a.b). NVe cannot, however, totally rule out the possibility that the low

resistivity, locally, is partly caused by the precence of sulphides. Approximately 30 m to the West of

the escarpment on Profile 805 (Fig. 8) there is a spring of water causing a 25 m long and 3-5 m wide

zone where there is no vegetation other than the flower V iscaria alpina and some moss. This is caused

by naturally copper-contaminated groundwater emerging from the westernnlost interpreted fault zone

in Fig. 8. Chemical analyses of three soil samples from this zone show copper contents of 0.36, 0.50

and 1.34 %. Induced polarisation ('relford et al. 1976) measurements along Profile 807 show, however.

that the IP effect is 1-2 %, which demonstrates that the content of the sulphides along this profile is

very low and therefore cannot explain the observed low-resistivity zones.

4.4 Refraction seismics

The interpreted velocities the quartzites within the survey area tre 2400-4100 m.s. which are

compared with published data on fresh quartzites: 4.5-6.2 (Carmichael 1989), 4.5-5.1 (Atlas Corze

ABEN1 1987) and 5.8 (Reich 1943). Intercalations of 'fresh' albite diabase ‘‘ ithin the quartzite

have an even higher Nolocity. interpret the low velocities to be caused by a generally high inchdehzo


of fracturing and faulting of the bedrock within the survey area. Similar low-velocity zones hase

earlier been reported to coingide with postglacial faults in the LansjarN area in northern Sv.eden

(Henkel 1988). The width of the gone in the Fidnajakka area is greater than in the LansjarN arca.

indicating a higher degree of fracturing in the vicinity of the SI: compared with the Lansjary FaulL

The results from the refraction seismic profiles are therefore generally in agreement with those

other methods - with the exception of one major diserepancy: the intersectiun by the drillhole 01'

bedrock surhace is 5 111shallower than the depth obtained from the rerraction seismic (Fig. 14). bram

the percussion drilhngwe know that the groundwater surface is located in thc bedrock at a depth st.

35 m along the drillhole. No water-saturated sediments with increased velocity therefore exist. The

reason for the observed phenomenon is thus believed to be a highly shattered and fractured bedrock

in the hanging-wall block. A similar discrepancy between refraction seismics and fault scarp


excavations in the hanging-wall bloeR has been reported from the Lansjarv bault (Lagerback 1991).

and is also assogiated with decreased velocity in a layer of shattered and fractured bedrock betweon Hsz

overburden and more competent bedrock. Even if this velocity is higher than that of the oserr qraon

it may still not be recognised as a distinct event if the layer is too thin. Such a :a Cr is called the

(Hawkins & Maggs 1961) or the 'hidden layer (1.und 1974, Telford et 2.1. 1976).

1 0



he imiximum thickness of this 1 er may be calculatcd from the equarion

(4 .

on the assumption that the overburden has a minimum thizkness

c,k2 (4 . 2 )

where th is the estimated depth from the two-layer model and c and k, are two velocity-dependeat

factors:

2
vi VV2 V2

(4 . 3
V2 22 22

,
V3V - - + V3 V-z V2

/ -
y - V2

where v1, v, and v3 are the velocities of the overburden, 'hidden zonel and fresh bedrock.

respectively.

When applyinn the elocities 800 m sand 3800 in isiFig. 14) for overburden and 'freshl

respecti ely, in addition to the known thickness of overburden in drillholes nos. 4 and 5, v.e

calculate the maximum thickness of the Ilidden layer. On the assumption that the vellicity of this

zone is 1000 - 1500 mis, the maximum thickness is I I and 8 m, respectively. 1f the velociH

the hidden layer is greater tinn 1300 - 1500 m 's, the maxintum thickness must be smaller.

In borehules ne.s. 4 and 5 (big. 15) the well log indicates a thickness of m and 11 :

respecti%eF.. of brecciated bedrock in the uppermost part of the hanging-wall

est imates are considerably larger than the calculated maximum thickness of a possible hiddenl:Hs:

especially for borehole no. 5. The thickness if the brecciated bedrock is, howeNer, based

judgements of the drilling speed and this parameter cannot directly be related to the sekmic

velocity. We observe from the drill cuttings in Fig. 15 that the content of rine-grained mater 1:11

is higher in the uppermost part of drillhole 4, indicating a more fractured and possibH weathyrzil

rock. We therefore infer that the discrepancy between the depths obtained from the reFract:

seismics and from the percussion drilling is most likely caused by highly shattered and fractured

bedrock in the upper part of the hanging-wall block. A generally imense brittle deformation ut

the hanging-wall block of the SF: is also indicated by a 1 m wide accommodation fault which is

situated 40 in from the SF scarp to the north of Masi (Fig. 5).

1 1



4.5 Percussion drilling

Two shallow drillholes and two deeper drillholes are located within the survey area (Fig. 8.

Drillholes nos. 2 and 3 are located in the foot-wall block on Profile 806, immediately to the west

of the escarpment, while nos. 4 and 5 are situated along Profile 807 in the hanging-wall block, 60

m and 30 rn to the east of the escarpment, respectively. Samples of the drill chips are shown in

Fig. 15. Fault gouge of approximately I rn thickness at depths of 37.5 m and 25.5 m in drillholes

4 and 5 is interpreted to represent the postglacial fault at depth. This implies a dip of the

postglacial fault of ca. 30° to the southeast. At shallower depths the fault plane must dip more

steeply, perhaps up to 500 (Prof ile 807 in Fig. 10), in order for it to outcrop in the escarpment.

5 DISCUSSION

The geophysical methods that we applied were capable of detecting the differing properties of the

hanging-wall and foot-wall blocks in the SF. Information on overburden thickness and bedrock

topography was also acquired from the measurements. However, none of the tested geophysical

methods was able to detect the postglacial fault itself.

A dip estimate of 50° in the upper 10 m of the ground can be inferred from the topographical

data. Because of the collapse of the scarp and subsequent erosion we consider that the error in this

estimate can be about 10°. From the percussion drilling, a dip of 300 can be interpreted from the

intersection with a I m thick fault gouge at depths of 37 m and 25 m in drillholes 4 and 5 (Fitts.

10 8z 16). This would indicate that the fault has a listric shape. An approximately 1 m thick zone

of similar fault gouge (R. Gabrielsen, pers. comm. 1990) representing a postglacial fault is exposed

in a road-cut in Yrkje, Southwest Norway (Anundsen & Gabrielsen 1990).

Faulting may not be listric, however, if the drilled fault gouge does not really represent the

postglacial fault. This would imply that drillholes nos. 4 and 5 were abandoned prematurely. 1f

the fault is steeper than 55°, it would not have been penetrated by either of the two drillholes. To

find out if the Stuoragurra Fault represents a listric fault or not we recommend core-drilling a 200

m deep hole at an angle of 600 from a location 50 m to the southeast of the scarp at Prof ile 807.

We have managed to integrate the results from this detailed survey with the interpretation of

aeromagnetic data (Olesen et al. 1990b) which shows that the SF in the Fidnajåkka area is situated

within a 1.4 km wide complex zone in which there are four 50-100 m wide albite diabases. The

dip of these diabases within the present survey area is 40-50° to the southeast which is consistent

with the dip of the fault zones. The margin of one of these diabases is encountered in drillhole

no. 4 (Fig. 16).

About 3 km to the northeast, the SF is situated along the contact of an albite diabase. The SF then


gradually turns to a more northerly trend into the Biggevarri Duplex (Olesen et al. 1990b). The


albite diabases continue in the same NNE direction along the southeastern border of this duplex
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and gradually become steeper ((iesen et il. I990b). This group of IS I5±24 N1aold alhite diabiHe,

K ri11 et al. 1985) can be traced ahnost dontinuously for 75 km in a northeasteris direction

lesjav'ri and has intruded along the regional Mleruja‘'ri-Sværholt Fault Zone iolesen et

090a,b).

6 CONCLUSIONS

I. Based on the information currently available, within the survey area there are two

for the change in the course of the postglacial reverse fault with depth: (a) The fault is listrie \kith

a dip of c. 500 in the uppermost 10 m of the subsurface and a dip of c. 300 at a depth between 25

and 40 m; (b) The fault continues at depth from the surface with a dip of 50-600. If model (a

is correct, the SF will be represented by a I m thick gouge and the fault will be parallel with the

foliation at depth. If model (b) is correct, the drillholes in the hanging-wall block were abandoned

prematurely and did not penetrate the fault. When combining the different geophysical results and

geological features we find model (a) to be the more likely solution.

The resistivity measurements show complex fracturing of the bedrock with low-resistivity zones

in the hanging-wall block as well as in the foot-wall. The SF is thus interpreted to be situated

within a several hundred metre wide fault zone. This zone is part of the Biggevarri Duplex within

the regional Mierujav'ri-Sværholt Fault tone.

Generally, within the Fidnajkka area, it can be stated that the resistivity of the hanging-wah

block of the SF is low, indicating a more fractured bedrook than in the foot-wall block.

The main sense of movement along the SF is reverse. The existence of a ifliflor strike->1i0

component, however, cannot be ruled out.

When interpreting the refraction seismid data, precautions had to be taken since depth tended

to be overestimated. This phenomenon is most likely caused by fractured and weathered hedr(i.:k

occurring in a layer' with imermediate velodity to the above-l  ing o erburden and the


umler-lying fresh bedrock but odeurring in a la  er   hich is too thin to be redognised on thy

time-distance plot.

b. Detailed topographical data proved very useful for estimating the dip of the lault zones close

to the surface.

Nleasurements of the ph  sical properties. seismie velodity and electridal resisti  it  . along the SI

indicate the location of faulted and fradtured bedrodk but do not display any detailed three-

dimensional image of the complex faulting.

Georadar measurements were used to map the thickness of the overburden and, combined with

the digital topography, could be used to map the topography of the bedrock surrace. Highl  

reflective bedrock is interpreted as fractured and weathered quartzite and single reflectors can be

interpreted as fault zones.
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IS I OF R IS

frig. I. Late Quaternars faults in northern Eennoscandia c(mpiled frum Tanner

(1930), Kujansuu (1964 k Lagerback (1979,1988) and Tolgenshakk Sollid 1988 The are.:

covering the Stuoragurra Fault (Fig. is framed.

Fig. 2. Postglacial faults on Einnmarksvidda. MST7. - MierujaCri-Sværholt Fault Zone.

Fig. 3. Oblique aerial photograph of the Stuoragurra Eault (1.1TM 610200 - 7716200) looking east.

approximately 10 km to the NNE of Masi. The location is shown in Fig. 2.

Fig. 4. The SE (in the middle of the picture) cutting through an esker 12 km NNE of Ntasi (ITTM

611400 - 7717300): looking SW. The location is shown in Fig. 2.

Fig. 5. A 30 m long, 1 m wide and 1 m deep trench parallel to the escarpment in the hanging-wall

block of the SE (LTNI 604600 - 7710400). The distance from the slightly curved trench to the

escarpment is 40 m. The location is shown in Fig.2.

Fig 6. Polished breccia of quartzite from Eidnajt‘kka (CTNI 596700 - 768-500 Nlineral grains

are crushed along fractures. The main secondary m neral present is chlorite. Thc location

shown in Eig. 2.

1 g. 3D terrain model from the fridnajtikka area. khe surse  area K ndicated the frame

Fig 8. I)etailed topographical map from the Isidnai5 kka area.

frig. 9. Georadar diagrams. Coordinate 0 on all the profiles is sltkateLi on the crest

postglacial fault escarpment

ig. 10. Interpretation of gemadar diagrams. Comdinate G pn all the prondes is situated on

crest of the postglacial trault esciarpment. In Profale 80-, data fipin peicussipn drilling is addud

the georadar interpretation helow the penetratipn limit

Fig. 11. Apparent resistk neasurements along Priifile 80 . 1he direction to the transmit:ci

GY1)119 KRziwhich is used nor the V1.1: I6R measurements, is the S 1/4 hich is a(most paralHi


to the postglacial fault

Fig 12. Vertical electrical sounding along Profile 807.

Fig 13. Interpretation of vertical electrical sounding alung Profile 807.

frig. 14. A) Refraction seismics along Profile 807. Il Pr riles intersecting 1 file 807 at 8011 aud

80W, respectively.

is



Fig Photograph of dr111ghips from the pergussion

Fig 1nterpretation svnthesis of model (listrig fault) for the SF as a block diagram, looking

south. Note that Profile 807 in this diagram is a mirror image of the geophysical profiles along

Profile 807 in Figs. 9-14 and that coordinate 85 in the present figure coineides with coordinate

0 in Figs. 9-14.
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Fig. 3. Oblique aerial photograph of the Stuoragurra Fault (UTM 610200 -

7716200) looking east, approximately 10 km to the NNE of Masi. The location is

shown in Fig. 2.

Fig. 4. The Stuoragurra Fault (in the middle of the picture) cutting through a left

to right trending esker, 12 km NNE of Masi (UTM 611400 - 7717300); looking SW.

The location is shown in Fig. 2.



Fig. 5. A 30 m long, 1 m wide and 1 m deep trench parallel to the escarpment in

the hanging-wall block of the SF (UTM 604600 - 7710400). The distance from the

slightly curved trench to the escarpment is 40 m. The location is shown in Fig. 2.

I

Fig. 6. Polished breccia of quartzite from Fidnajåkka (UTM 596700 - 7687500.
Mineral grains are crushed along fractures. The main secondary mineral present
is chlorite. The location is shown in Fig. 2.
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Fig. 7. 3D terrain model from the Fidnajakka area. The survey area is indicated
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Fig. 8. Detailed topographical map from the Fidnajakka area.
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Fig. 9. Georadar diagrams. Coordinate 0 on all the profiles is situated on the
crest of the postglacial fault escarpment.



Fig. 10. Interpretation of georadar diagrams. Coordinate 0 on all the profiles is
situated on the crest of the postglacial fault escarpment. In Profile 807, data
from percusslon drilling Is added to the georadar interpretation below the
penetration limit,
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Fig. 12. Vertical electrical sounding along Profile 807.
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Stuoragurra postglacial fault
Block diagram
Fidnajakka

Digital elevation data

Drillhole (percussion dhlling)

- • Grest of hHI

Outcrop

LEGEND

Glaciofluvial deposit

Fine-grained diabase

Quartzite

	 Highly fractured guanzite
Interpreted from drilinoles, georadm
and vertical electrical sounding

Fault gouge

Foliation Interpreted by Ghnstopher

Bedding Talbot from geological mapping
in the area

Bedrock surface
Interpreted from georadar, retraction 5CISI]]ic
data and vertical electrical sounding

Fig. 16. Interpretation synthesis of model A (Iistric fault) for the SF as a block dlagram, looking south. Note that Profile 807 in this

diagram is a mirror image of the geophysical profiles along Profile 807 in Figs. 9-14 and that coordinate 85 in the present figure

coincides with coordinate 0 In Figs. 9-14.
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