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Report

As part of the GEO-DESIRE project a seismic wide-angle reflection / refraction (WRR)
experiment was completed in March 2006 across the Dead Sea Transform (DST) in the region
of the southern Dead Sea basin. The DST with a total of about 105 km multi-stage left-lateral
shear since about 18 Ma ago, accommodates the movement between the Arabian and African
plates. It connects the spreading centre in the Red Sea with the Taurus collision zone in
Turkey over a length of about 1100 km. With a sedimentary infill of about 10 km in places,
the southern Dead Sea basin is the largest pull-apart basin along the DST and one of the
largest pull-apart basins on Earth. The WRR experiment comprised 11 shots recorded by 199
three-component and 399 one-component instruments spaced 300 m to 1.2 km apart along the
whole length of the E-W trending 240 km long profile. The 199 three-component instruments
were Earth Data Logger PR6-24 (EDL) recorders provided by the Geophysical Instrument
Pool Potsdam (GIPP). The 399 one-component instruments were Reftek RT 125 recorders
(Texans) with 4.5 Hz vertical geophones supplied by IRIS/PASSCAL. A list of shot details
including coordinates and origin times is shown in Table 1, while a list of station details
including site number, instrument number and coordinates for the 370 Reftek RT 125
instruments which recorded any useful data is shown in Table 2. The locations of the 11 shots
and the 370 Reftek RT 125 instruments which recorded any useful data are shown in Figure 1.

By the start of the shot program on the first shot day 397 Reftek RT 125 instruments had
actually been deployed. By the start of the shot program on the second shot day two more
Reftek RT 125 instruments had been deployed. During the field experiment one Reftek RT
125 and one geophone were stolen. The Reftek RT 125 was recovered about two days later.
However, the geophone was never recovered. The other main problem during the field
experiment with the PASSCAL instrumentation was that two boxes (30 instruments) did not
take the time stamp before being deployed although they seemed to be in order during the
programming of the instruments. This resulted in the 27 instruments which were deployed
from these two boxes not recording any useful data. A further two Reftek RT 125 instruments
(nos. 1037 - batteries stolen - and 1110) did not record any data. Thus there are 368 traces in
the segy files for shots 6 and 7 on the first shot day (Table 1). Reftek RT 125 instrument no.
1068 (red light on pick up) died after the shot program on the first shot day and Reftek RT
125 instrument no.1160 also did not record one shot. Thus there are 369 traces in the segy
files for the rest of the shots, except for shot 2 for which there are 368 traces (Table 1).

The data were recorded at 100 samples/sec. For the three shot days (20th-22nd March 2006),
18 windows each 2.75 minutes long were recorded at half hourly intervals beginning at
8.59.45 am (UTC). Thus a total of 54 windows were recorded resulting in a total amount of
raw data of about 1.1 Gbytes. These raw data were written to CD in the field HQ in Israel and
Jordan by the PASSCAL staff. At GFZ Potsdam the raw data were firstly converted into
PASSCAL segy format using the script 125proci.sh.

Then the data were time corrected using clockcor. Here a few more problems were
encountered. For Reftek RT 125 instrument nos. 880 and 1068 no clock correction
information was produced by 125proci.sh and thus no correction was possible. For Reftek RT
125 instrument nos. 784 and 1269 (red light on pick up) the drift was zero. For Reftek RT 125
instrument no. 752, which was the stolen instrument, the instrument had probably ran too long
before it got the time stamp after it was recovered. The drift rate was 0.00000645 which
seemed unnaturally large. Also the drift rate for Reftek RT 125 instrument no. 676 seemed
unnaturally large, being 0.00170. Thus for Reftek RT 125 instrument nos. 676, 752, 784, 880,
1068 and 1269 no time corrections were made. However, checking of the arrival times



recorded by these instruments indicates that timing errors caused by clock problems are less
than 50 msec. The largest reasonable looking timing correction produced by clockcor was 213
msec. Again, examination of all arrival times with timing corrections, the absolute value of
which was greater than 50 msec, indicates that timing errors due to clock drifts are less than
50 msec.

Then the data were converted to standard segy using a modified txn2segy. The two
modifications which were made are 1) a different routine was used to calculate the source-
receiver distance and azimuth and ii) the azimuth was written as a two-byte integer in tenths
of a degree to the segy header in byte positions 227 and 228. 120 sec of data were cut out
beginning at the shot time. Finally, the data were imported to PROMAX where the correct
sign for the offset was applied, the source was renumbered between 1 and 11 and a trace DC
removal was applied. The exported traces from PROMAX form the archived data set. The file
names are wrr[1-11]_chl_txn_rmdc.sgy. The segy header produced by the modified version
of txn2segy described above was preserved during the import to and export from PROMAX.

Individuals interested in the availability of the EDL data set should contact either Dr. J.
Mechie or Prof. Dr. M. Weber.

Table 1. GEO-DESIRE shot details

shot | at. | ong. hei ght depth date time (UTC si ze no. of
(m (m (kg) traces
in segy

file
1 31.20240 34.50449 145.9 40 21 3 06 14 00 5.0940 1000 369
2 31.14453 34.61542 197.1 62 21 3 06 12 00 5.7350 250 368
3 31.16504 34.92788 392.9 60 21 3 06 09 00 6.1490 1000 369
4 31.22780 35.17886 579.4 30 22 3 06 09 00 6.6470 250 369
5 31.23129 35.33784 54.1 30 22 3 06 12 00 5.2290 275 368
6 31.25604 35.49238 -363.8 40 20 3 06 10 30 2.2640 1000 368
7 31.30210 35.54788 -263.8 25 20 3 06 13 30 2.3480 250 369
8 31.31029 35.77232 878.8 25 22 3 06 12 30 2.2480 250 369
9 31.31978 35.97675 810.4 40 22 3 06 10 29 59.9760 1000 369
10 31.31376 36.26143 867.6 25 21 3 06 12 30 0.1500 250 369
11 31.30801 36.48701 794.0 40 21 3 06 10 29 58.8090 1000 369

Table 2. GEO-DESIRE station details for Reftek RT 125 instruments

site inst. lat. | ong. hei ght conment s
no. (m
16 993 31.19976 34.46267 136.
18 1148 31.19610 34.47573 139.
20 988 31.19610 34.48864 150.
22 981 31.20122 34.50108 149.
24 980 31.20694 34.51284  140.
26 976 31.21179 34.52460 137.
28 975 31.20442 34.53844 @ 147.
30 967 31.18720 34.55328 157.
32 965 31.18021 34.56769 165.
34 962 31.17438 34.58006 171
36 961 31.16834 34.59329 206.
38 959 31.16200 34.60675 214.
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166 867 31.17206 35.03285 452.
168 868 31.17270 35.03933 451
169 871 31.17230 35.04182 451
170 873 31.17324 35. 04539 457.
172 874 31.17529 35.05193 459.
173 875 31.17660 35.05437 466.
174 876 31.17777 35.05787 464.
176 877 31.17978 35.06367 473.
177 762 31.18077 35.06662 478.
178 763 31.18184 35.06966 478.
180 765 31.18307 35.07573 477.
181 766 31.18142 35.07919 478.
182 767 31.18324 35.08227 483.
184 768 31.18597 35.08861 488.
185 769 31.18735 35.09132 489.
186 770 31.18885 35.09439 483.
188 771 31.18973 35.10032 483.
189 773 31.19447 35.10316 508.
190 774 31.19559 35.10590 526.
192 775 31.20035 35.11206 514.
193 776 31.20586 35.11427 489.
194 781 31.20802 35.11648 494.
196 1150 31.20860 35.12363 506.
197 745 31.20825 35.12751 513.
198 746 31.21114 35.12949 517.
200 750 31.21502 35.13467 543.
201 749 31.21609 35.13829 536.
202 752 31.21709 35. 14161 536.
204 753 31.21867 35.14761 535.
205 754 31.21948 35.15076 537.
206 755 31.22049 35.15340 543.
208 756 31.22319 35.15982 554.
209 747 31.22525 35.16212 550.
210 757 31.22994 35.16668 549.
212 758 31.22915 35.17145 562.
213 664 31.22939 35.17471 571
214 814 31.22860 35.17814 579.
216 817 31.22827 35.18441 587.
217 813 31.22863 35.18732 592.
218 812 31.22907 35.19059 593.
220 811 31.23024 35.19692 601
221 808 31.22956 35.19993 608.
222 809 31.22838 35.20343 609.
224 810 31.22479 35.21017 635.
225 804 31.22575 35.21319 639.
226 806 31.22756 35.21643 637.
228 807 31.22668 35.22254 628.
229 801 31.22743 35.22572 629.
230 802 31.22998 35.22846 611
232 803 31.23172 35.23468 577.
233 662 31.23094 35.23798 552.
234 688 31.23197 35.24080 517.
236 686 31.22838 35.24749 366.
237 681 31.22884 35.25090 345.
238 683 31.22945 35.25392 326.
240 685 31.23515 35.25972 311
241 671 31.23605 35.26273 305.
242 676 31.23716 35. 26566 297.

stolen, no time correction

not depl oyed on 20th March 2006

PWO~NWNNPRPROPRAPWOUORANODUUIOUIOWOOWPRARRPLPOODUIOOOOORMOPRANORLRNONOOONPRPOOORPARPDAOWDNE

drift rate too big, no tine
correction

244 679 31.23495 35.27223 284.
245 666 31.23429 35.27555 285.
246 667 31.23169 35.27912 264.
248 668 31.22878 35.28588 235.
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Figure 1. Location map for the DESIRE 2006 wide-angle reflection / refraction (WRR)
experiment. The locations of the 370 Reftek RT 125 instruments (black dots) which recorded
any useful data during the experiment are shown, together with the locations of the 11 shots
(blue stars) executed during the experiment.



