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D i g i t a l  processing o f  a 24 channel, s i ng le - f o l d  seismic r e f l e c t i o n  1 i ne  

from Naval Petroleum Reserve NO., 4, Alaska 

In t roduc t ion  

Pub1 i c  a v a t l a b i l  i t y  o f  North Slope seismic r e f l e c t i o n  data has 

general l y  been 1 i rn i ted due t o  the  h igh purchase costs o f  industry-acqui red  
. . 

data and the c o n f i d e n t i a l i t y  o f  the U.S. Navy" cur rent  exp lo ra t ion  program 

i n  Naval Petroleum Reserve No.. 4 (NPR-4). This data shortage w i l l  be 

somewhat a l l e v i a t e d  when the j u r i s d i c t i o n  o f  Naval Petroleum Reserve No. 4 

i s  t rans fe r red  t o  the Department o f  I n t e r i o r  t h i s  year. To the knowledge 

o f  the authors, however, no t imetable has y e t  been s e t  f o r  the re lease of 

NPR-4 seismic data. 

During the per iod  1945-1953, the U.S. Navy acquired extensive regional  

and de ta i l ed  seismic coverage on the North Slope which subsequently has been 

released t o  the pub l i c  ( f ig.  1). The ma jo r i t y  o f  t h i s  data i s  located 

w i t h i n  the  boundaries o f  NPR-4. A l l  o f  these p r o f i l e s  are s ing le- fo ld  and 

-.. were obtained us ing-a sp l i t -spread pat tern.  . 

I n t e rp re ta t i on  of the o r i g i n a l  paper seismograms i s  extremely d i f f i c u l t  

because o f  st rong reverberat ions which e f f e c t i v e l y  mask much o f .  the de ta i  1 

i n  t he  deeper r e f l e c t i n g  horizons. These reverberations o r i g i na te  p r i m a r i l y  

from the permafrost l aye r  (earth mater ia l  whose temperature remains below 

0°C i n  both wtnter  and summer).. A t  the t ime these ea r l y  seismic surveys 

were completed l i t t l e  could be done t o  e l iminate  such reverberations. They 

can be e l  iminated, however, by apply ing modern, d i g i  ta1 , seismi c-processing 

1 techniques, such as dec~nvo l  u t i o n  and f i 1 t e r i n g  .. Accurate t r a n s c r i p t i o n  of 





the original paper se~smograms from NPR-4 to magnetic tape enables the 

original paper records to be converted into a digital format.. 

Digi tal-processing techniques can then be ut i l  ized on th is  transcribed 

data to  eliminate reverberation problems and produce a continuous seismic 

section of superi,or qua1 i ty, 

This  report outlines the method used to digi tal ly reprocess the 

original seismtc data from 1 ine 5-50-144, a south-trending profile 

terminating near Umiat, Alaska, (fig. 2), When reprocessed, the quality 

of this data is vastly improved and a great deal of information previously 

obscured becomes available for interpretation. 

Processing Procedure and Results 

The procedure and parameters u t i  1 ized In processing seismic 1 ine 

5-50-144 are i l lustrated i n  figure 3. As noted i n  this figure, traces were 

hand-picked for  residual s t a t i c  correction, T h i s  method of s t a t i c  refinement, 

i n  conjunction with dereverberation f i 1 tering , produced the greatest 

.improvement in the data, The results of the processing are i l lus t ra ted 

i n  the attached seismic section of l ine 5-50-144 (pl. 1 ) .  For single-fold 

data, the continuity of many of the reflecting horizons on this section 

i s  remarkable. 

I Discussion 
With the Navy currently utilizing the la tes t  i n  digital f ie ld  

equipment and seismic processtng systems to acquire and process several 

thousand miles of muttifold seismic reflection data within Naval Petroleum 

Reserve No. 4, one might logically questton the tmportance of the older 

digital ly-reprocessed single-channel seismic records.. I t  must be 

remembered, however, that the unusually good reflecting properties of the . 

Alaskan North Slope make th ts  data extremely valuable. I t  should also be 
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remembered tha t  the reflection data which led t o  the d r i  

I Prudhoe Bay discovery we1 1 was shot single-fol d and reco 

tape, Multi-fold seismic data were not acquired on the orth Slope 

u n t i l  a f t e r  the Prudhoe Bay discovery [Morgrldge and Smi h, 1972). The t 
authors are  not irnplytng tha t  the subsurface resolutton 

current NPR-4 exploration e f fo r t  can be obtained from si 

seismic records, B u t  single-fold d ig i ta l  ly-reprocessed s 

can certainly be useful i n  solving various exploration F 

~eeded f o r  the 

1g1 e-channel 

!ismic data 

qoblems i n  NPR-4. 
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