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This report describes seismic waveform data for the South Iceland
Refraction Experiment that was conducted by the Lamont-Doherty
Geological Observatory of Columbia University (Palisades, NY) and the

National Energy Authority of Iceland during July through September, 1990.

The experiment design was a linear profile of 210 receiver points and 11
shot points crossing the Western Volcanic Zone and South Iceland Seismic
Zone of south Iceland (Figure 1). The profile is oriented northwest-
southeast and is about 170 km long. The 11 shot points are named ak, bf, hf,
sv, tv, uv, hv, ta, yr, er, jl, from west to east. The receiver points were in five
deployments, a0l, a02, ..., e45, €46, from west to east. The general intent
was to have the shot and receiver spacing uniform along the profile, but this
was only acheived very approximately.

The main scientific goals of the project were:

To image the upper 10-15 km of the crust with a resolution of 1 km
vertically and 5-10 km horizontally, in order to detect tectonically important
structures such as magma at the ridge axis and the subsurface signature of
the South Iceland Transform zone.

To measure crustal thickness through the measurement of moho
reflection (PmP) travel times and to determine upper mantle seismic
velocities through observations of the Pn phase.

Both of these goals have been succesfully realized, with the results being
describe in the paper:
Bjarnasson, 1., W. Menke, O. Flovenz and D. Caress, Tomographic
Image of the Spreading Center in Southern Iceland, submitted
to J. Geophys. Res., 28 May 1992.
The authors are currently in the process of performing a tomographic
inversion for shear wave velocity, using this data set.



The data quality is generally very good, with about 1200 three-component
seismograms having been collected. Figure 2 shows vertical component shot
point gathers for the two end shots points, ak and jl.

The archival tape is in UNIX TAR format. The 'tar x' command will
produce a directory named 'iceland_ref' containing the data and auxilalry
Information. The directory is about 100 Mbytes in size. The data are
archived in LDGO 'AH' VERSION 1 format, as single trace files in shot
point gather directories. Hence the file:

iceland_ref/ak/statlink/a01.z
i1s the vertical component of shot point ak, receiver point a01. The suffices .r

and .t refer to the radial and tangential components of the horizontal,
respectively.

The AH header have been filled in as best as possible, except that

the poles-and-zeroes of the instrument response has been left

blank. Users of the data can assume that the station name, shot and station
times and locations have been filled in correctly. The recorder and
geophone types and serial numbers are also specified in the AH header.

The LDGO AH programs have been included in the 'ah’ directory so that
some record of the format of the data is preserved along with the dataset.
The program ah2asc will produce an ascii dump of the files.

Instrumentation consisted of:

10 REFTEK Model 72A digital recorders with AMPO1 electronic
modules and Omega radio timing (from IRIS), with
cable reels to allow two widely separated
geophones

23 Sintrex PRS-4 digital recorders with timing set from
a Nanometrics Field Clock that was synchronized
to Omega (10 from LDGO, 5 from IRIS, 5 from USGS,
3 from U. Colarado).

Mark Products L22-D and L28 3-component geophones (15 from
Lamont, the rest from IRIS).

Shots were dynamite in water (ocean, lakes, rivers) and were timed by a
Nanometrics Field Clock synchronized to Omega.

Shot and station locations were determined by either or both:
GPS location with a Trimble Transpack GPS hand-held
receiver (Selected availability was off during
the experiment)



Measurement from a geodetic quality air photograph.
Location errors are believed to be about 20 m

For the users conveince, we have included shot and station tables. These
tables are redundant, since the data they contain are also in the AH headers,
and are merely provided for convenience:

The file iceland_ref/shot.tab describes the shots:
column 1: shot name

columns 2 and 3: Hjorsey Lambert coordinates
column 4: elevation above sea level, meters
column §: depth in water, meters

column 6: kg of dynamite

column 7: shot time

column 8: comment, including deployment number

The file iceland_ref/stat.tab describes the receiver points:
column 1: receiver point name
columns 2 and 3: Hjorsey Lambert coordinates
column 4: elevation above sea level, meters
column 5: (for internal use)
column 6: instrument type, r=REFTEK 72A p=PRS-4



‘(yuswdo[sasp Jo a8e3s juadseu e e WIOJSURI)
®) SUOZ JIWSIRG PUR[ID] yInog Yy Aq pafpliq 1 spue|moOT] pue[ed] YINOS oY)
u1 way) ussmiaq ded ayJ, -sivjuso Buipesids Suiddeeac sie (ZAF) suoz oued
“[OA UIIsey pue (ZAAL) SUOZ JIUBD[OA UIISIM YT, *[286] ‘uosspunuIEg pue
UOSSIRUl]) WSIURI|OA JUIIBI PIduslIadxa sAey ‘elspe,) sjepiess ays jo uorydaxa
o) [jla 'suIsysAs druedjoa pade[dsip ||V ‘pue[s2] ul pasn uorydsfoid jiaqurer
Aas10(H 3y} mo[|o} 0} ussoyd uiluo oY) Y)m ‘uryf ul painseswr axe ayoid oYy
Juoje a0ueIs|(] 'SI0YS PUT I9A19391 [J& 0} SUI| 3y 1S3q Y3 SI UONyed0f 8 a[yo1d oy,
"§2INJeI] JIUOIO9} pUR dIURI|OA JO dO) UO UIR[IFAO YO17§ FUlINSEIW B S8 UMOYS S

s[yoid (I,51s) Aydeafowoy, srwsiag puefed] §3nog aq) Jo UO1IEIO] YT, | 31

ALINHOIWOINN ————
SIUNSSIJ IALLINY3
1NV4 dINS INYLS ——
unopikay IINY3 IWAHON —wiiss

DI2p|0) VHIATIVO HLIMm
SIDPIYS W31SAS DINVII0A

SPUD|S| UUDWSIA

T 1 I Er



v
1
Ir - - [ - - o
' -+ - L i B oL
1
et e,
-— - -
- - g R L B T T
- L - L '--- y P

- " - . - ey R =t
T . ,I.I. s oAl el T
- - - —— - [
T - e T e
- .. - "'."'Fh""'-v--l"'-"'-
- e iyt T T — i ’
"-"':-'r;-,,:‘r"u.‘r-'ttw.ﬁ.:_hf v = —
ol -"-"-'u-—.. -.H.-L-"'l-, ll-"lrl"-'- ' J'J'I g e h!_” :
— ‘“41".“
VAN eV -'t-n"ﬂ-“...' 4 i
vl Xz =& e AW e 'i'*l'.:r"'
T o L] r'l"rit I."'I.""l- .i'tl_‘. R T e
o e e P i o, P s S ey : e e . .
-y Trawm o T am gy W tT T “' ‘_..r"l---l"""E
VAL AN L M gy - :
a.--..-i--..-u.—-..-.,n-._ -f--..—...-.-'« -hn--a—n.-_ (F e
O, 7-’*-»4# por _ . -0
ok e O L e A
-.-M N A "f . 'h. :

o --mrrr—ﬁ"n.‘#“ﬂ' ol ﬂ.-.u-

e L"'""'".-' o .':"-"""""_"-"1
l’

"'m..r" _::,..Lu,,ﬁ‘-"m

o
riN
. "
'._n._n.., ..n.“ ""'h-'--'—.
-i'l--‘i b

- "-"‘-,-" -.F-'-..,- n-n. p—
.-,*-u-‘.n"hxf""‘w- s

wﬁ-w*ﬁﬁw"‘--—*ﬂ.-‘“'“"'-“‘"
S . e . 'ﬁ

- o q'.l! 'I-'l-"J ‘._ ﬂ“""'—_ﬂ—'

f&-ﬂ-.-;w.—hﬂﬂr. 1-‘:?’\.-& . aniinaa 8

- ek
.-i"rnﬂ:r‘\_f Pt

]
o

Sl fenive

maw ! I e "'"'*""-'*""""""""""‘I
VoA A #‘fmﬁ-ﬂ"-'-.—""“'"'
Ewww.x-#mﬁ
i ' :u.‘.:}-:p!‘.:ll‘l__""

X {km]

3
X tkm]

"
ﬂmmm’ A ———
Y """"i. .
-'—--'-—iwwil:l_—*' - él.
-‘--—-...WQ |,-—-—'; . f‘.-
hll - W — #“ “h'-. :E:i‘. .
' ' ]
Wy —— 7
Ayt et b pem,
L~ =1
-wﬁh' T Y - [ .:__. =

e AP S AT "‘"-F"-"'“* e —

‘l,\-‘-c‘ r.d"fn. = ‘-".F
| st — R N - S
O i o) O ::11" U SRRy L
mwkﬂ .—l'——- - LI
: 1|E 5 | s
- ..-.‘ w -:-::-#m::::-‘
E ..u; "-"'FJ"' 'HHHM ““H. f.ﬂl‘l .w:""‘ " "-.l;_.;f:..l: m "' r.:,.“r ey Moy i g
Z ; w‘_ ‘_r —y — - _1. ' n- 1'.."_.£ E \-{#;‘ﬁ "I' .tﬁ
L) y— -l‘ r """ ' .
an ‘,l"‘—.rl- -
h l"i.-"'ﬁ*wr . P ; -ilt. ke !
m -.p‘.-! ‘I., . "lf;"l_;"drgwmmﬂ m ""‘ 1}‘ l..‘* ".‘ l.-..- .
w h-'-".r"'lrﬂ—".l ""I"-ﬂl'u, ‘" { H-
= - Wi | NN o
& Wy L .h'""": - i N
e T e gt 1 o ———
- — il a T r '
E " o - o ; "_':'J ﬂ o~ - o

[0as] g7 -1 [bes]) §'o/X - 1

l

1va

Note the clear

hers that are not
ible as a clear second arr

locations are displayed
ine ot

1ver
1€ Inversion.

1001 1S VIS

f two shots, AK and JL, located

&

. Shot and rece

de angle moho reflect
between ranges 80-125 on the AK record section and 85-100 on the JL record

1

compose the raw data for the tomograph
Is. The w

1va

-

In the inset maps. These two record sections, plus n
section.

Fig. & Vertical component record sections o
at the extreme ends of the profile

shown,
first arr



