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Tiefbohrprogramm der Bundesrepublik Deutschland
Refraction Seismic
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Kont inentales Tiefbohrprogramm der Bundesrepublik Deutschland
Erbendorf, Shallow Refraction Seismic
Stümpel, RabbeL Steuernagel (K ie l )

Problem;
I t .  the  r lose  v ic in i ty  of  the  KTB- loca t ion
□barpfal; the near sur face  d is t r ibu t ion  of

se ismic  ve loc i t i es  and re f rac to r  deohts was
to  be mapped.
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F l e id  equipment and conf igura t ion :
The sha l low  se ismic  measurements were ca r r i ed
□ut on 6 c ross ing  p ro f i l es  (F ig .  1a and : b ) :
Geophon spac i  ng  : 5 m
Reg is t ra t ion  : 24 channe ls ,  d ig i ta l
Source P-  and SH-oneumatic hammer
Spread l eng th  120 m or  480  tn
Coverage : 2 - 4 spreads

Both P- and S -wave f ie lds  show a lo t  o f  p ro -
nounced t rave l t ime  anomal ies .  The t rave l t ime
anomal ies  o r ig ina te  e i ther  from undu la t ion  of
the re f rac to r  topograph ie  or  f rom la te ra l
ve loc i ty  va r ia t ions  or  f rom both .  D is t ingu i -
sh ing  between these d i f f e ren t  poss ib i l i t i es
would  requ i re  a de ta i l ed  mapping of  the
uppermost ve loc i t i es .  The mterpreta t  ion i s
based on the  assumption of  a two layer  medium
wi th  smooth ve loc i ty  va r ia t ions .  I t  was per -
formed by ray t rac ing .
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Result :
w t th  regard  to  the  c ross ing  po in ts  of  the
pro f i l es  a cons is ten t  in te rpre ta t ion  o f  the
P-wave da ta  was ob ta ined  by assuming constant
ve loc i t i es  (Vr  = 1850 m/s  and 4700  m/s )  and a
cons iderab le  re f rac tor  topography.  Keeping
the l a t te r  one constant ,  the S-wave data a re
f i t t ed  by in t roduc ing  smooth l a te ra l  Vs -
va r ia t ions  for the overburden (V» = 670  - 960
m/s  and 2475 m/s ) .  The low Vy/v»  - r a t io  of
1 .9 -2 .  8 o f  the top l ayer  ind ica tes  that  i t s
mate r ia l  i s  not  a wa te rsa tura ted  sediment but
weathered  hardrock .  Cons ider ing  the  ve loc i ty
uncer ta in ty  the re f rac to r  topography cou ld
eas i l y  t rans la ted  in to  l a te ra l  ve loc i ty  va -
r i a t ions  o f  the  top l ayer .  However,  th is
would  not a f fec t  the Ve /V j - ra t io  and the
drawn conc lus ions .

F ig .  3 ;  Example o f  t rave l  t ime anomal l es
top : P-wave seismogram sect ion
midd le  reversed  shot sec t ion
bottom se ismic  model
ve loc i t i es  and computed t rave l  t imes
ind ica ted .

F 1lx  LQtat  lOfi .of  _se  i smrc prof 1 1gs
and in te rpre ta t ion  resu l ts
top l ayer  V» = 1850 m/s .
bottom layer  V» :  4700 m/s ; F ig .  1; __  Typ ica l  seismic reaistcaktsn

top : P -wave seismogram sec t ion
midd le  : SH-wave seismogram sec t ion
bottom se ismic  r ode l
ve loc i t i es  and computed ray  t rac ing
t rave l  t .mes ind ica ted
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