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I. PREFACE

This report is prepared on connection with damsite studies for

the Sultartangi hydroelectric project.

In November 1974 about 25 seismic reflection profiles were

surveyed on the area bétwéen Vadalda and Sandafell.

The equipment used was hammer type seiSmohraph FS-3 produced by
Huntec Ltd., Canada, with two geophonés. o

The aim of the geophysical survey was to determine the thickness,
of two basalt lavas THi, THf and also the interbeds between them
as exactly as possible and correlate it with existing information

of this area obtained from some drill holes.

II. THE REFLECTION METHOD

1. Description at the method

Until recently the seismic reflection method has mainly been used

in oil exploration at great depths.

The problem of using reflection seismic in engineering geophysics
lies in the difficulty of separating the various superimposed

arrivals at short record time.

Huntec Ltd., Canada has developed the method to extract reflected.
arrivals from the direct and refracted ones. " The fact that
reflected waves at short distance between the source and geophones
travel at more vertical wavepaths (smaller angle of incidence) than
the direct and refracted ones is used to filter out the unwanted

arrivals.

Fig. 2 explains the use of the method. Two geophones are laid out
on the line (which is the seismic profile) symmetrical around the

"zero" point, separated 3-10 m from each other.

The signal from the two geophones in amplified and then fed into

pulseform with variable pulselength 0,5-5 ms. The pulses are . then



fed to a gate which gives an output pulse to the prlnter, but only
when both inputs are high at the same time.

Therefore only those arrivals which have less time differance

between the two geophones than the selected pulsewidth (c), will’
be printed.

2. Limits of using this method

There are (still) some limitations to the use of this method, which
make the shallow layers diffucult to survey. One is the shallowest
depth which can be detected. The strong first arrivals block the

geophones and amplifiers during one period of the seismic wave.

The time equal to one period of the seismic wave is about 10-30 ms
at short distances and incredses with the distance. Therefore
reflections which arrive before T rp (arrival time of the first _
ar'ri'val\)-?TpeP (period of the first arrival) can not be detected.
Experience has shown that the positive identifiable reflections

should not be expected from shallower horizons than 20-30 m.

Further resolution for discrete reflections is one wavelength even
though a characteristic interference pattern made up of reflections
of interfaces closer together may be identifiable on the seismic |
records. Such a pattern might come from a single interface, but
might as well be superimposed reflections from more than one velocity
contrast within a depth-interval corresponding to one wavelength.

In our case the wavelength may be assumed to be in the interval

20-40 m, increasing with the depth.

3. Accuracy of the method

The depths are calculated from the plotted reflection times at

the zero distance and average velocity (Vav) of the reflected wave.

Average velocity is plotted from the travel times of each reflection

on the different distances along the profile.



Where the thickness of the low velocity layer changes along the
profile it is very likely that the error of the average velocity

galoulatlon (and hence the depth) will occur.

In the Sultartangi area lavas are very rough on surface and filledr
up with sand and volcanic ash of variable thickness.

Therefore plotted velocities are not free of errors. The differences
in the average velocities from the same reflector, but taken in the
different profiles, are Vav < + 10% in most cases, and therefore the

error in depth calculation can be assumed too be of similar order.

ITI. 'THE SURVEY

1. Location of the profiles

Ca. 25 profiles have been surveyed between Vadalda and bPjdrsa.

Profile No 1 is at drillhole TH-3b and the other profiles
approximately on the damsite line.

Some profiles were also surveyed SE of Vadalda and two on the top
of the Vadalda hill, (see the location map).

2. Comparison between profile No 1 and borehole TH-3b

Fig 3 shows the results from profile 1 A+B, at borehole TH3b, and

the borelog for comparation.

The reflections from the interface THi/interbed are not clear but

readable.

The upper interface of THf gave very clear reflections at about 26 m
but the reflections giving ca 35 m depth are probably multiple

reflections.



3. Results of the profiles

Table 1 shows average velocity (Vav) and calculated depths (t) to

the reflecting horizons from those profiles which give usable results.

The results are classified into three groups, good average and bad

according to the quality of the records.

Column No 1 shows detected reflections from the shallowest layers.
They occur in few profiles only and they are rather uncertain. . Most
of them can be assumed to come from the interface between THi and

interbed.

In column No 2 the result is much better. Both average velocities

and depths calculated from the different profiles are rather similar.

The surveyed depths near the river correspond fairly well to the
thickness of lava THi in boreholes ST-4% and ST-5.

In the middle area of profile A-A the depths are likely to be
the upper interface of lava THf. : )

The depths shown in column III should be taken with caution and
scepticism because the average velocity Vav in this column is in
most cases lower than in column II, but should increase by going

through lava having higher velocities than the interbeds.

Most of the data in column III are therefore likely to orginate from
multiple reflections, that is, waves which have been reflected back

and forth between the interfaces before arriving to the surface.

Profiles 10-20 gave very little information and have therefore not

been used to draw any geological profiles.



JARDFRADTI

ALMENNT :

T jdkulrofnu legdinni milli Sandafells og Vaddldu er ad finna tvd
hraunldg (THi og THf), runnin & Nitima (s.l. 10.000 4r), dsamt
milliloégum (sjd ndnar Sultartangi, jardfradiskyrsla, Orkustofnun, 1972).
Lég bessi hvila mislegt 4 gémlu basaltn, sem er &fugt segulmagnad
bjdrsdrmegin (ST-5) og rétt segulmagnad Vaddldumegin (ST-7 og 8), en
kvétamunur pessara grunnbergslaga a llkjegd retur ad rekja til gamdls

misgengis, sem er a.m.k. 20 m og er 51g16 til austurs.

betta rétt segulmagnada basalt finnst einnig i opnu vestast og nedst 1
Vaddldunni skammt frd borholunum ST-7 og 8 og sunnan hennar, nedst

i borholunni ST-9.

I efsta hluta Bldunnar er éfugtvsegulmagnaé basalt, en miili.bess og
rétt segulmagnada bergsins er millilag; sem kemur fram nordvestantil
1 henni. Par er mébergslegt vel samlimt vBluberg (a.m.k. 6 m) med -
basalt- og liparitv8lum. I sudaustanverdri Uldunni er &nnur opna,

en par er millilagid jSkulberg (- 5 m).

Vadaldan er kladd mérenu, sem er sennllega til stadar 1 borholunnl
ST-8, en er um 9 m bykk i ST-9.

Eins og vestan Vaddldu eru tvd efstu hraunin austan hennar THi og.
THf og i borhélunni TH-2, sem er um 1.5 km sudaustan Oldunnar, eru

4 hraun med millildgum, adallega gjdsku.

JARDFRADILEG TULKUN SKJALFTAMALINGANNA:

Til grundvallab skjalftamzlingunum voru notadar 7 borholur (ST-4,5,7,
8,9 og TH-2, 3b) & svadinu og af beim eru 4 stadsettar 4 sjalfu

snidinu (vantanlegu stiflustadi).



MILLI PJORSAR-VADOLDU:

Bezta sv&runin fékkst vid mérk millilagsins og hraunsins THf, en
millilagié, sem er liklega a® mestu leyti gjdska, er 0.0 m nast
Pjdrsd (ST-5), en bykknar 1 dttina a® Vaddldu (max. 10 m). T

borholunum ST-7 og 8, allra nest Vadsldunni er bad 3.0 og 2.0 m,

sem kemur vel heim vi® skjdlftamelingarnar.

Aftur 4 méti eru skil hraunsins THf og grunnbergsins Sndkvamari.
skjdlftamelingarnar syna bar hrein mérk THf-grunnberg, en bar md
buast vi® millilagi og/eda jdkulbergi adur en grunnbergid tekur -

vid.
VADALDA:

I vad8ldunni voru adeins teknir 2 skjélftapféfilab; sem eru badir

Sdreidanlegir, en endurkast i punkti 20 A-B & 12-13 m dypi 4 liklega
vi® nedri mérk millilags. ‘

HRAUNASVADID SUDAUSTAN VADOLDU:

I ndgrenni borholunnar ST-9 voru meldir 4 skjdlftaprSfilar. bar
kemur fram endurkast frd 21.2-23.4 m dypi eda um mérk j8kulbergs-

grunnbergs, en i borholunni ST-9 eru bessi skil 4 21.0 m dypi.

Skjdlftaprofilar teknir dti & hrauninu sudaustan Vad8ldunnar, einé
og t.d. 16 og 17 A-B, gefa annars vegar nedri mdrk THi eda efri mérk
THf vi® millilagid (sbr. 7.0-12.5 m) og hins vegar nedri mérk THf eda
efri mdrk 1liklega hraunsins THe vi® bad millilag, en nidurstddur

beirrar melingar eru vagast sagt dareidanlegar.

Samanburdur 4 kjarna Ur borholunni TH-3, sem er sp&lkorn frd TH-3b,
vid endurkast, sem kemur fram um mi®&bik hraunsins THf (sjd fig. 3),
synir, a® petta "falska" éndurkaét d ekki ratur ad rekja til mismun-
ar a gerd hraunsins, heldur orsakast af tv8fdldu endurkasti (multiple

reflection) { millilagi. -



I vaddldunni og 4 hrauninu sunnan og austan hennar byrfti ad taka
mun fleiri skjalftaprdéfila, til ad skyra lagmdétamyndina, en bd
med beim fyrirvara, ad millildgin trufla m&lingarnar; bannig ad
midg erfitt verdur ad spd 1 hvort bar gefi efri eda nedri mérk

millilags og hrauns hema liklega i efsta millilaginu.
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TABLE 1

Profile I 11
no Vav km/s ZU m V1 km/s Z1 m \l’2 km/s 22 m
21A 2,1 by,
21B 1,75 42,0
22A
22B 1,0 26,5 ?
23A :
23B 1,4 37,8 ?
6A 1,05 29,9 0,01 35,7 ?
6B 1,0 30,0 0,99 39,6 ?
20A 1,204 20,9 1,20 33,0 1,10 38,5 ?
2u4B 1,15 18,0 1,15 ~32,8 ? '
25A 1,15 29,3 1,10 36,8 2
25B 1,25 32,5 1,15 42,0
26A 1,12 - 28,6
26B 1,05 . 28,9
27A 1,1 28,6 1,05 36,2
278 1,1 29,7 1,0 36,0 ?
3A 1,05 23,6 2 1,05 33,0 m
3R ' :
28A 1,25 20,0 ? 1,1 28,5
28B 1,0 15,0 ? 0.87 22,6 ?
29A 0,9 24,3 7
30A 1,20 36,6 ?
30B 1,5 24,7 ? 1,15 34,5
31A 1,05 29,4 0,85 33,0 ?
31B 1,05 30,0 m 0,85 36,5
32A 1,40 23,8 ? : 1,20 38,9
32B 1,30 18,2 ? 1,0 28,5 ?
2A . 1,1 29,3
2B -
33A 0,95 31,3 ?
33B 0,85 12,7 ? 0,9 28,8 ?
34A 0,8 23,2 ?
34B 1,1 30,8 ?
34C 0,85 26,3
34D 1,35 10,1 ? 0,85 27,2
35A 0,83 23,2 ?
35B
11A :
11B 0,85 19,6 ?
20A 1,75 13,1 2 2,0 bS5 m ?
20B 1,60 12,0 ?
13A 1,5 26,25 ?
13B 1,20 22,2 ? 1,00 23,0 2
14A 1,0 22,5
14B
15A
15B 0,9 26,1
12A ‘
12B 0,85 21,25
12¢€ 0,9 23,4
16A 1,25 12,5 2 1,0 26,0
16B 1,20 10,8 2,
1,40 7,0 2 7 1,15 32,2
17A 0,85 8,5 ? 0,9 2,7 2
17B 2,0 20,0 ?
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ample of a field record showing three reflections.

Uncertain pattern from 4 few points.

Probably multiple reflections of "2

S

Zl ,

22 Good reflection pattern.
Z3

9

Fig 6
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