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]'URi;WARD

This is a cookbook. I have tried to put together an adequate description 
of the processing package including recipes for its usage. This is not intended 
to be an essay of any sort on digital seismic signal processing. It is meant to 
get the user off the ground and flying with a minimal expenditure of time and 
trouble. The program has been designed to be transparent to the user, the only 
communication being through a keyword parameter list. Every parameter has a 
corresponding default value so that if the parameter is not set by the user the 
program automatically supplies it. Under such a system it is possible to process 
an entire data tape with the user only supplying his name.

Perhaps the most important lesson that one soon learns from processing data 
of any sort is that of quality. There is no substitute for the highest possible 
data recording quality in the field; to ignore this is false economy. Subse 
quent digital processing cannot be expected to extract seismic signals from ' 
garbage masquerading as data. Careful recording of a properly conditioned input 
seismic signal (i.e., adequate dynamic range, good gain ranging and proper pre- 
filtering) will result in data that are suitable for digital processing.

It was necessary to write several different programs that essentially do 
the same thing due to the fact that recorded data were in several different 
formats. In addition to the resulting confusion, the processing time for the 
two incompatible format tapes is significantly longer. It is highly recommended 
that any future digital acquisition be done in the SEG interchange format. SEG 
interchange format is basically 16 bit, two's compliment, 9 track data. Process 
ing package C is designed for such data. Not only is this format more or less 
a standard, but the data can be directly read into most machines without any 
intervening unpacking routine.

Most of the processing could be easily implemented on a modest-sized "mini 
computer" system. In fact, some of the processing could be done in real time as 
the data were being recorded, although it should still be recorded for possible 
reprocessing offline. All of the programs have been fully tested and debugged
on the Stanford Computation Center IBM 360 model 67. Many of the references to 
specific implementation are oriented toward this computer system, however, the
seismic processing programs may be readily adapted to most similar sized machines,

The author would like to greatly acknowledge the constant encouragement 
and technical guidance given by Professor Jon F. Claerbout and John P. Burg of 
Stanford throughout this study.



INTRODUCTION

Single channel seismic reflection profiling has become an economical and 
efficient method of gathering large amounts of data at sea. This geophysical 
tool has been used extensively by the U.S. Geological Survey in realizing 
their objective ol reconnaissance surveying of the continental shelves of the 
United States. Profiling in shallow to moderate water depths encounters one 
of the classic problems in exploration seismology; that of short-period sea 
floor multiples. As the sea floor and water/air interface provd.de an excellent 
energy trap, the records frequently are plagued with intense and persistent 
reverberations masking a large part of the desired signal. Consequently, many 
of the profiles recorded present a difficult task for geologic interpretation 
largely due to the multiple problem.

As we move deeper in time in the record much of the reverberant energy has 
attenuated, but now we encounter the problem that deep reflected events are 
buried in the ambient noise field, for although the sparker and/or airgun 
provides us with a highly repetitive source it does not provide an overly strong 
seismic signal. In deep water, the sea floor multiples separate out and are 
usually clearly recognizable on the records by their strength, time of arrival/ 
and increasing dip. Although easy to identify, at present there are no reliable 
techniques for their elimination to sub-visible. This is the current subject of 
investigation and will be treated in a subsequent report.

If the data are available in digital form, then a wide variety of statisti 
cal and mathematical techniques may be brought to bear on the above cited 
problems. Digital methods have been widely and successfully used in the explora 
tion industry in the past few years. This fact, coupled with the extremely wide 
dynamic range available only with digital recording, demonstrates the need for a 
digital acquisition system for future surveys. The single, most effective 
enhancement tool for single channel data is predictive deconvolution. This has 
proved to be highly useful in attenuating statistically stationary reverberating- 
data. By stationary, we mean that the statistics of the time series or seismo- 
gram does not change with time. A wide-sense stationary assumption strictly 
means that the mean and autocorrelation functions are constant with time. How 
ever, most seismic data, expecially those collected on the continental shelves, 
are generally non-stationary in both space and time. The conventional approach^/ 
is somewhat overextended in these situations since it is based on stationary 
assumptions. The technique of predictive deconvolution presented in this report 
represents a radical departure from the usual methods in that the prediction 
error operator is optimal at every point in time and space. This time and space 
adaptive decorivolution technique forms the basis of the processing system to be 
described.

I/ See K. L. Peacock and S. Treitel, 1969, Predictive deconvolution: theory
and practice: Geophysics, v. 34, p. 155, for details on what may be termed
the conventional approach to deconvolution.



OBJECTIVES

The principal objective is to enhance the recorded seismic reflection data 
to achieve structural and stratigraphic mapping capability in the presence of 
multiple reflections and ambient seismic noise. Due to the large amount of 
data recorded on a typical survey, a necessary constraint is that any such 
processing schemes be economical to apply (on the order of $3.00 to $4.00 per 
line mile). Further, it is desirable to make the processes as iiutomatic as 
possible, requiring minimal training and time in setting up the parameters 
necessary to process a pcirticular profile. Finally, with an eye toward possible 
future acquisitions, the programs developed should possess real time speed and 
capability necessary for shipboard processing with a small computer system.

The software system that has been developed meets the cost and simplicity 
constraints while producing good enhancement of the seismograms. However, the 
current programs require about 200 to 255K bytes of storage. This was, for the 
presently used computer, necessary to achieve the desired low cost since at 
every opportunity core storage was exchanged for higher execution speed. By 
programming carefully and exchanging speed back for core the algorithms should 
be easily implemented on a mini-computer.



THEORETICAL CONSIDEKATIONS

In this section we will first review what it is that seismic deconvolution 
is theoretically designed to do. The initial earth model will be necessarily 
idealized. Then we will add real-life complications and see where the conven 
tional methods come apart. Finally, a more general approach will be presented 
in a hopefully self-justifying manner.

We start by assuming the basic geometry of reflection seismology, that 
is plane layers and plane waves. When we set off a surface disturbance we 
initiate a down-going wave in the first layer. From here on out the reflec 
tion and transmission coefficients of the various layers take over and 
produce a seismogram recorded at the surface. What we record is an upgoing 
wave. But what we get is not what we want. What we wanted to learn was the 
spatial distribution of the reflectors, we wanted the straight through waves 
off of each interface. What we got was that plus a lot of extra energy 
returning to the surface in the form of multiple or interbed reflections.

We now wish to take the seismograms recorded at the surface and 
decompose them into an ideal record of just the straight through reflected 
events. This is the job which so-called seismic deconvolution or decompo 
sition intends to do. We first need to set up some criteria for separating 
the true geologic reflected events from the reverberations. The reflection 
series in the earth will be assumed to be randomly distributed, that is, we 
expect arrivals from them to occur at unpredictable times. The multiple 
reflections or reverberations are completely determined from this random 
series. Knowing the random distribution of reflection coefficients we 
could theoretically predict all of the multiples observed at the surface. 
Thus, we are led to partition the energy on the seismogram into that which 
is predictable and that which is unpredictable. If we can remove all of 
the predictable energy, then we are left with the unpredictable part of the 
seismogram which, in the framework of our simple model, is the subsurface 
reflection series.

The conventional way of attempting to do this is to design a filter 
from a portion of the data that, when convolved with the data, yields the 
best predicted estimate, in a least squares sense. Then substract this 
predicted estimate from the original data. This operation is call prediction- 
error filtering, since the output series is the error or difference between 
the data and its predicted estimate. In the least squares design procedure, 
the solution is found such that the sum of the squared errors is a minimum. 
But since the output of our operator is the error we actually are minimizing 
the mean output power of our filter. Minimizing the mean output power does 
the correct thing in that it minimizes the error in the prediction equations. 
This is reasonable if we consider the infinite number of possible paths 
through our layered medium as possible seismograms. That seismogram which 
contains only the straight-through arrivals also contains the minimum 
amount of energy of all the possibilities.



Now it is obvious that no such piano layered medium exists in the real 
world (.i.f theie wore such structure there1 would be really no need for 5jei<;mic 
exploration). However, it is still reasonable to assume the minimum output- 
power criteria ar> a mean.'.; of rcdueinci the marking effect of .short-period 
reverberations. In addition, the model fails to include the non-stationary 
conditions (in time) resulting from dispersion, attenuation, etc. As we 
shall see, by considering predictive deconvolution within a data-adaptive 
framework, the stationarity assumption may be relaxed. Optimum processing 
of highly non-stationary data is possible since the filtering is £ible to 
respond to the environment in which it is working.

In the design of digital deconvolution filters we are interested in 
making the filtering procedure optimal throughout the data that we are 
intending to process. We observe that seismic reflection data generally 
exhibit a limited degree of stationarity in both time and space. The 
early part of the seismograms may be dominated by prominent near-surface 
effects decaying into an ambient noise field at the end of the record. 
Spatial non-stationarity is often introduced by lateral variations in the 
reflective properties of the seafloor or near-surface layers. Clearly/ 
an ideal deconvolution scheme then, needs to be able to rapidly adapt in 
both time and space.

There are several ways in which we may compute time-variable filters 
in order to accommodate non-stationarity (see fig. 1). We could select 
several time gates representing distinct noise types and compute the 
necessary autocorrelation lags for each, with possible spatial averaging. 
Then solve for the prediction error filters using Levinson recursion and 
apply the several filters to the appropriate data. Another approach would 
be to use the Burg technique within the selected tifrie gates to directly 
compute the prediction error filters and apply.the filters to the suitable 
data. This second method allows shorter time gates than the first since it 
avoids the "end-effects" problems involved in estimating an autocorrelation 
function from a short data sample. The third method, which is presented in 
this paper, is to use a continuously adaptive system that is derived from the 
Burg technique. We sequentially process the entire length of data continuously 
updating the filter at every time point or as often as is statistically 
reasonable. The system is self-optimizing in the face of changing environ 
ments and it is for this reason that it should be useful in dealing with 
non-stationarity.

We will begin by noting some attributes of adaptive systems and prediction 
error operators. An adaptive system is characterized by two properties: the 
system is adjustable, and the system adjusts itself in order to meet some 
performance criteria. In this paper we shall define a prediction error 
operator to be a physically realizable filter whose first filter coefficient 
is unity. The optimum prediction error filter is the one which has minimum 
output power. Now, we wish to build an adaptive realization of the optimum 
prediction error operator. To do this we need to 1) make the first filter 
weight of the system be unity, and 2) continuously adjust the parameters of 
the system to minimize the average squared-output.
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There are an infinite number of possible adaptive schemes which will 
do the job, that is, perform as prediction error operators. However, we 
may expect some to work better than others. In particular, there are tho.se 
which become unstable at fast adaption rates, notably the steepest descent 
or gradient search algorithms. We would like to find that realization which 
performs best out of all the possibilities. One way to start is to consider 
the situation when the inputs to the system are stationary. Then, if we find 
the system that produces the minimum average power output for this case, it 
should also be a good candidate for the non-stationary problem.

However, we already know how to design the best or optimum prediction 
error operator for a stationary time series. In addition, we also have a 
highly useful recursive scheme for obtaining the optimum filter, as figure 2 
illustrc'ites. Can we design an adaptive realization that performs Levinson 
recursion? To answer this requires that we think carefully about what is 
going on in building up an N+1-point filter from an N-point prediction error 
filter. We note that the form of the new filter is simply the combination 
of the old N-point filter and its time-reverse slid back one point. The 
parameter, C , is the only new information we need and it is determined in 
order to satisfy the N+1-point filter equations. The N+1-point equations 
require that C be such that the N+1-point filter have minimum power output. 
Equivalent statements can be made in terms of the filtered outputs. Here 
we will call the output of the N-point filter the N-point forward error 
series. Let's also process the data with the same filter turned-around 
and slid back one point and call this the N-point backward error series. 
Now we wish to go ahead and compute the next higher orrler output, that is, 
the N+1-point forward and backward error series. We saw that in the filter 
recursion we got the next higher order filter by combining the two N-point 
forward and backward filters through the parameter C . The correct procedure 
in terms of the filtered outputs is identical. The new N+1-point forward 
error series is obtained by combining the old N-point forward and backward 
error series through the parameter C . Likewise, the N+1-point backward 
error series is obtained by multiplying the N-point forward error series 
by C and adding to the N-point backward error series. We adjust C until 
the average squared-error or output power is minimized. Thus, we may 
conceive of an equivalent procedure that executes the recursion in terms 
of filtered outputs.

Figure 3 illustrates a direct realization of an* adaptive system that 
performs Levinson recursion. Each stage or step in the ladder completes 
one iteration. The C's in the drawing are adjustable gains that multiply 
the signal going through it by strength C. The Z-boxes just delay the 
signal one time unit. We first build-up the two-point forward and backward 
filtered outputs by combining the one-point forward filtered output (which 
is just the input series) with the one-point backward series (which is the 
unit delayed input). The parameter, C , is adjusted to minimize the average 
output power just below the first pair of summers. The two-point forward 
prediction error operator is clearly ( 1 , C ) and the backward filter is 
( C , 1 ) delayed unity. The recursion proceeds down the steps of the 
ladder going to higher order filtered outputs. "At each step the parameter, 
C,, controls the amount of lower order errors fed forward to create the next



higher order forward and backward filtered outputs. We can continue on out 
to the Nth stage where we pick up our final N-point forward prediction error 
series which is the desired output.

We can see that the first coefficient in the forward prediction error 
filter is always unity by noting the straight-through path down the left 
leg of the ladder. All other paths include some delay. If the parameters 
of the system are adjusted to minimize the average squared-outputs of the 
forward and backward filters, the system will then be the optimum prediction 
error operator. Furthermore/ since the particular structure we chose is, in 
fact, a realizat.ion of the Levinson method we also gain some of its desirable 
properties (see fig. 4). Namely, for 1C.I < 1 , the filter is always stable 
and minimum-phase. Also, we know that the C's in the Levinson recursion 
correspond to the reflection coefficients in an ideal layered media model. 
Thus, the adjustable parameters of our adaptive system take on physical 
meaning as the reflection coefficient scries in a hypothetical layered model. 
This may prove useful in designing realistic constraints for some filtering 
applications.

Now that we have constructed an adaptive system which is a prediction 
error operator having some nice properties, we ought to consider what it is 
we wish to do with it. We know that for stationary inputs the filtering is 
optimal when we correctly compute the reflection coefficients. Thus, we 
would set the parameters in the ladder to their optimal values as computed 
from a sample of the data. But as time goes on we may observe that the 
statistics of the data have changed. We should now recompute the filter 
using the new data. In fact, for an arbitrary non-stationary time series 
we should recompute the .filter at every time point. Therefore, what we 
want to do with our adaptive system is adjust the parameters often; if 
necessary, as each new data point arrives. The adjustments will be made 
in such a way as to minimize the average output power at each time point. 
Thus, as the spectral content of the input changes the reflection coefficients 
of the system and hence the filter adapts. In effect, we are continuously 
recomputing the prediction error filter while simultaneously processing 
the data.

As figure 5 illustrates, we will assign some people to man the controls 
at each step in the ladder. Everyone has the job of minimizing the average 
squared-output of their stage by twiddling their reflection coefficient. If 
everyone does a good job, then the total average output power of the system 
as a whole will be minimized. What principle governs the way the people 
make their adjustments? The only information they have is how the system 
responded to their adjustments in the past. The best guess that they can 
make for the future is that the response will be similar. If they discover 
that things have changed, further adjustment is needed. The people learn 
and adapt to their new environment and gradually forget what happened in the
distant past.

i

Now, we need to formulate an adjustment algorithm to replace the people 
working on the ladder. We will build-in the same principle that they used 
in learning and adapting. Figure 6 illustrates the procedure that minimizes
the average po\v« t ova;uL of each st.i<.jo. Since the Loiv.Mid and backward error
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time series have the same average power output, we will average the power 
observed on the left branch with that of the right. Tills forward and backward 
averaged power output of the jth stage is P.. Varying only C. we find that
value which minimize.? P.. The numerator of the optimum value of C, is just~\ j
the negative average cross-power and the denominator is the averaged auto- 
powers of the j-point forward and backward prediction errors. The summation 
will be taken over past values in time and space of the numerators and 
denominators. In effect, we are training the system to respond based on 
what happened in the past. Since we may expect changes to occur, the 
statistics close to the point we are trying to predict will be weighted 
more heavily than those farther away. Then as the predictable portion of 
the input time series changes the change will be quickly noted and 
incorporated into the adjustments.

Figure 7 illustrates one possible way of biasing the statistics in 
the summation to accomplish this. Here we compute the reflection coefficients 
from a weighted average of the cross-power (numerator) and the auto-power 
(denominator) of past values of the forward and backward prediction errors. 
Thus, the close-in statistics used to compute the filter are more heavily 
weighted against those farther away which are gradually "forgotten". The 
particular time-space weighting function shown in the slide is the product 
of a time exponential and a space exponential. The C's using this form are 
conveniently and economically computed from the current and immediate past 
values of the numerators and denominators by simple feedback. As the filtering 
proceeds, the time-space window moves along with the filter. The data are 
continuously processed and the filter is continuously updated. The result 
is that the prediction error operator adapts in time and space to continually 
minimize the indicated weighted average power output. The 'relaxation time 1 
and 'relaxation distance 1 of the adaption are defined as the 1/e decay time 
and distance along the time and space coordinates axes.

In order to be responsive to rapid changes in the data, the system 
should be able to adapt rapidly. This means that relatively fast relaxation 
of past statistics is desirable. However, it is also necessary that the 
reflection coefficients be reliably estimated to insure accurate filtering. 
Thus, there must exist a trade-off between speedy adaption and reliable 
estimation of the filter parameters. It turns out, though, that we may 
obtain good estimates from a relatively small amount of data.

Figure 8 illustrates the performance of the adaptive filter ladder when 
it encounters a statistical step discontinuity in the input data. Synthetic 
time series were generated with four known reflection coefficients. The 
first half of the series was produced with different values for the C's 
than the second half. The measured spectrum of the first half of the series 
is shown in the upper center portion of the figure, and that of the second 
half is in the upper right. The true values, C., of the coefficients are 
shown by the dashed lines in the next four frames, which are to be compared

A.

with the estimated values, C., which are the dotted lines. As the prediction 
error filter moves from left to right we see that the estimated values soon 
track the true values. Then mid-way into the data the true reflection 
coefficients abruptly change. The adaptive filter soon adjusts itself to

10



the new enviromuenL and the estimated coefficients begin to move in the 
direction of the true values. Note that the exponential behavior of the 
estimated coefficients following the step generally obeys the decay rate 
corresponding to the relaxation time set for the adaption. One should also 
note that for small reflection coefficients, as in C =0.3 , the variance 
of the estimate is greater than for larger coefficients. This is reasonable 
since the small amount of correlation introduced due to a weak reflector is 
more difficult to detect than high correlation due to a strong reflector. 
The bottom frame shows the measured spectra of the resulting prediction 
error series. As we expect, the input series has been reasonably 'whitened' 
and the reverberating peaks removed.

The initial trial of this method on field data was with single fold 
airgun and sparker profiles recorded in the Chukchi Sea. Figure 9 is the 
original profile that has been bandpass filtered. We note a large amount 
of short-period reverberation energy is present, especially in the first 
0.5 sec. Belov; this the character of the noise is more variable. It is 
here that we may expect our continually adaptive method of deconvoluuion 
to be useful. Figure 10 is the same data, but prior to the bandpass filter 
the adaptive filter has been applied. The flanks of the folded structure 
have become more clearly defined both within the patch of seafloor multiples 
at the top and in the more complex pattern below. At about 1.2 sec. they 
are also indications of a near-flat lying reflector possibly representing 
a detachment surface relating to thrusting of the overlying structure. 
These results were obtained using only nine coefficients in the adaptive 
ladder.

The primary reason that the deconvolved data are not as easy to 
interpret as we would like is because the filter has attempted to whiten 
the entire spectrum. A common -practice used to improve resolution is to 
predict greater than unit distance. However, the filter operator used 
in such a procedure is clearly not minimum-phase since the energy of the 
filter is not maximized toward the front of the filter. We might consider 
that rather than gap the first N filter coefficients, the N leading reflec 
tion coefficients be held to zero. The result is that we may predict 
greater than unit span and the filter is always minimum-phase.

In this paper we have seen how to construct a simple adaptive system 
to do predictive deconvolution. The advantages of this method are as 
follows: 1) the filtering is continuous. The parameters of the system 
are continuously updated while the data are simultaneously processed. 
2) Since the reflection coefficients estimated are always less than unity 
the system is always stable regardless of the adaption rate. The filter 
is always minimum-phase. 3) The parameters of the system that we adjust 
directly relate to the physical problem we are trying to solve. We can 
introduce realistic a priori constraints for the deconvolution process. 
4) The'system has real-time capability. The stages in the adaptive ladder 
could easily be built as discrete hardware elements and cascaded to form 
any desired length operator. The method is also suitable for implementation 
on a mini-computer'due to its modest core requirements. 5) /ill lower order 
filtered outunts rro at all times available as well as the Nth order forward

11
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prediction error scries. Displaying these simultaneously provides valuable 
information to determine tho filter length or number of stages to be used. 
Thus, for these reasons we may expect that this approach represents a more 
general and a more effective method for deconvolution of non-stationary 
seismic data than methods based on stationary filters and statistics.
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MAIN PROGRAMS

There are three versions of the Seismic Processing Package which are 
designed to process the three existing types of field data:

(1) 1971 reformatted 9-track reels

(2) 1971 field reels recorded on Telcdyne 27110

(3) 1972 Analog/Digital reels

1. Package C. This processes the 1971 field data that has been 
reformatted by Teledyne. The data are in 9-track, 800 bpi, SEG interchange 
format. The first file on the tape is a line header. The data are written 
in the second file with each 4-second recording occupying one physical record. 
The first 100 bytes of each record is a shot header and is to be skipped. The 
data samples are in 2-byte (16 bit) two's complement representation.

2. Package CF. This processes the 1971 field data that were recorded 
directly in the field by a Teledyne 27110 digital recorder. These data are on 
7-track 556 bpi tape. Each 4-second recording is placed in one physical record 
on the tape with the first 32 bytes record label information. Each data sample 
occupys 4-track bytes (24 bits). Assembly program DCDECT unpacks these data 
into standard IBM 16 bit two's complement representation.

3. Package CM. This processes the 1972 data that has been converted from 
analog to digital on the CDC 1700 at NCER. The data are on 7-track 556 bpi 
tape. Each 4-second recording is formatted into 2-2000 byte records multiplex 
ing 2 gain channels. The samples are each 2 7-track bytes (12 bits) in one's 
complement representation. Assembly routine DCDECN unpacks these data into IBM 
16-bit two's complement representeition.

The primary difference between these programs is the initial handling of 
the input data. There are some slight differences in the default parameters 
and the separate main program listing for each package should be consulted when 
using a particular package.

Each package contains essentially four different processing sequences and 
is controlled by the NJ0B parameter.

Following is a partial listing of the three main programs. The processing 
sequences for various NJ0B parameter settings are given.

Three utility subroutines are used in these programs which were available 
at the Stanford Computation Center. 'MCL0CK(DATE,TIME,WEEKDA)' returns the 
execution date, time of day, and day of week in 8-byte EBCDIC format. 
'PCL0CK(IJS)' is a partition interval timer in centiseconds. 'N0ERRD(BUF, 
LEN,IERR,TAPEDD)' is a tape reading utility which reads one physical record 
from tape (DD'TAPEDD 1 ) of length 'LEN' in to buffer 'BUF'.

14



/*
r 

C

LIST!! j n P ' r 7 4 o t 
S r: " V I C ?:' i. T ^T 
U ^ G S S F I S S I C K A G

1 NTFGTP Tp fi CF-"-? ( 7. 950 5, 8UF , L VP_ R$ ( i B )
R c AL *4 C X ( ? C, i o 00 ) , S -' HQ f i 3 ) , ft 3 i G ( 10 ) , P L QC ( 10 )
^ F £ L * 8 C AT E » T I M u , t UlF!P,TAP£BC,iJSBft
COMMON / e L K i / B n F (2 o ."  o )
CCIN'MQN /5LK,:/Y( 1000) * LX.NJUMi : ,Hl.P AK ,RHD , CRHC , NDQ T S
CC^'N'ON /PLK3/X( 1 00-0 )
EQUIVALENCE (TR ACJ: { i I ,8UE 1 26 ) 5
NAMEL 1ST / JOB/N£FFL., U NF1 D, RAMGE,ViVEL *SR ATE, RECENO , NDEC, T T!KE,RH0 

1 Nl FAK,NJU«P,Nr Bl 1 S.NglTS? , M OCAOD , MOT P,MOTRJ,NJOBfT APED F.,USSR, NPA&E 
2,RLINCH/AOA J>T/FHIGH,NZC , FH1CH2, FLCW2.LENBP, I F LG AP , L CA/, 0 WW , WS TR 
3 ,ZTAU,XTAU/BlFtt/MPlS , PLO C , BS I G, BRHC/ JOB IN/NlREEL , LIME 10, #ANGE,WV£ 
4,SRAT ,REC£ND,ND£C * ITIMF., r<Hri f N'Lp A K, N JUM P , M 81 TS , N8 I T$? , MO f)>00 , MOTR

t HJQB,TAPEDD,USER,NP/^CES,RLI NCH,FHIGH.NSTR,LCNBP«IFLGAP ,LOM,
tWSTRT, zTAU» XTAU«FHIGH2 , Fi0^2,MPTS , PLOC, 85 IG,8RHO,NZC 

DATA HRFFL,LtNS!D, fxANGE,WV!:L ,£ R AT E.REC ENDt NDECt I T I HE , N8 I TS , fJS I T S2 
INQTR,NOTRJ,NJOB ,T,APfDD,FH l&H.NSTR, FLOW?, FHIGH2, L EN£P , IFi.GAP,LCN, 
?0 WA RM , V/ ST RT , 2 T A u , X T A L , NP1 S , ^ P AC E 5 t R L I N'C h , P L OC , B RHO , 8 S 1G » MO OA OD»

4«FT20FC01',63.,)f 15-»6B.,9»2»9,.2,.2,.12,10.,2,lt7.63,0.tl.536,
58*0.t.5..5,8*0.*.99,.99,8*0.0,9,'U.S.G.S. f ,1/

LI ST..... OF__.PRI NCI PAL___VAP I^BLES_________________._______.

n DEFINITION

L SG

c 
c .
c
r
C
r
C,
C.
C
r
C
r
c  
c
c
c
c
c
c
c
r
r
r

C
r
C
r

r
c
C
r*

f

c
c
c
c

NAME {

<
US6R
NREEL
L INFIO
RAMGF
WV FE L
S R A T F
RPCFMD
NOfC

T T !^*c

RFC
NBITS
MSITS2
NO ft/* OD
^OTR
NOTRJ
WS TR

NJOB

DPFAIL

P A R A ^ F
(U.S.
( 99 C<9

LI ST

T VA

TF PS
G . S .
)

(DEFERRED
{4CC.
(^875
( .00?
(1 .5?
(2 )
(540)
(0.74
(5)
( 4 )
(9)
(2COO
(3 )
(1)
(3)

)
. )
)
)

)

)

T^PECD (FT20F001
P. L INCH

<
NLEAK
NJUMP
LEN8P
PHIGH
F L $W?
PNlGH?

(7.63
A n n i T I

(10)
(24)
(9)
(63.)
{ !. 5 . )
(63. )

< ADD IT I
^PTf,
PLOC
PR NO

(2)
( G .   1
( .5, .

)
CN /M

ONAL

. 53 )
5)

USED IN IL J08S>
u s F K «s NAME (9 AL P H A N'U & fe
USGS PFF, L N'UMBI ; P (IMTFGF. 
USGS LlNJe NUVB!?P (8 ALP/> 
S HO T-R1: C £ I V' L: R OFFSET (FT 
U/ATF.P VEl^CITV (FT/ShC ) 
TM^UT SAMPLt RATF (S^C ) 
RcCdRO LFWGTH TO PROCESS 
JiEGREP Ot1 dECIMATICN (IN 
INTERNAL I IM  fSTIVATT: ( 

FILLER COE'FFIC 
DOTS PFP TRACE 
TRACED IDTH EVE 
ADD SECONDARY 
,r R A C F S 10 be ° 

FREQUFMCY (1,

DC REJE
MUM^?J?

MOPULO 
NUM9ER
p Races';
MU H8 E R

0-

TT 
GF 
TV!

STARTING TRACE
JQ8 SELECTION; SIVI TCH ( I , 
TAPE DATA DEFINITION TAG
RL: CQr*!> SECTION LENGTH IN 

P^RAViETgRS 05 Eii IN JOBS 1,2, 
INTEGRATION' PARAMETER FC 
UPDATE fft£QU£NCY Q^ /,GC 
NU>?Sg|? Of COEFF 1 C I PtfTS I 
PRIOR HIGH CUTOFF - (CYCLF 
POST-P^OC, LOW C'JTOFF* (C
POST -p% oc. ^KJ*4 CUTOFF (

PAR ALTERS OS Ed IM JOBS 1,3> 
NO. P01MTS DM 3IFILT PRO 
U5CATJOI!- OF PROFILE TI^S 

PROFILE COEFFICIENTS

RTC ) 
H )
HNUMER1C) 
. )

(SEC)
TEGEP ) 
SEC.,INTFGER)
IF-NT

{ INTEGER)
RY 'MGDADD 1 TRACfS ( 1 MT ) 
BITS ( I WTFG P^ ) 
POCFSS fc'D ( INTFGFR) 
2«QH 3)

ON TAPE {INTEGER) 
2 , 3 , 0 R 4 )

(8 ALPHAfNUiMSRlC)
INCHES (MAX.= 15.25) 

3>
S A6C (INTEGER) 
GAIM TRACE (INTEGER )

S/SEC)
YCLES/SEC)
CYCteS/SSO

FILE ( iWTEGtP )
(SFC)
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8SI& (.99, .99} SJSMA P/?OFK£ COEFFICIENTS
ODOI TIONAL 

NIC (1 \ 
I F L GA P 12) 
L ON (9 ) 
DtfARM (.2)
wSTfcr (.2)

( .12) 
(10.)

ZtAU 
*TAU

UStD JN JOBS 2t3> 
M0. OF LEADING ZERO REFLECTION CO^FF.UNT)
SAP 0ETwj£f/v ADAPT iv- FILTFR COF^FIC TENI c (INTJ 
MO. 0/= REFLECTION COEFF. I K~! LAO'JER (INTEGER) 
DURATION OP STATIONARY WARM-UP CYCLE (SEC ) 
STARTl^S POSITION GF WARX-UF (S£C) 
RELAXATION TIME TO 1/E (SEC)
RELAXATION DISTANCE TO 1/E (TRACFS)

(£LL VARIABLES ARlS RE4L EXCFPT AS INOICATFD)

PROCESSING $EaiJ£NC65:

NJOB=2
SS2/SEISGM/ 

I5LJVNMO/DCDEC/A&C/6PASS/3AFL/BPASS2/SE I SGH|/
I L T /oPAS^-Z/SEISGM/

/F

VFRSTON Q

CALL NCLOCK (DAT'Et 
CALL PC LOCK (US)

C. R TLEY AUCUST 1972

M£,WPEK$A)

WLEAK=IO
N JUMP =24

US'"

. t C !-

L c r
! . r ,~

USv 
LSG

. L > '.>

LSC 
L' C C

use

IF(NSTf? .LF .1 ) GO TO 4 
M=MSTR-1 
t)0 3 I = 1 , M 

? CALL WOERRCtBUFfLEfsl. *£RP»TAPE&()>

RLINCH=AMIMl(Rk lIMlCH, 1 5.3) 
ir<RLUCH.GT.7.65)

USO
C 

r

CRHO= (l.+RNO)/2.

lNRITF{6, JOB)
IF( NJ08.EQ.4 ) 60 TO 40
FLOW=-FHJGH

P+ 1
CALL GFILT (FLOVU.FHI SH» SKAT E2 , IEN0 P» FLOW2 f FH1GH2 , LX) 
TFdMJOB.EQ.l ) &0 T!^ 30

IF(NJQB*E0.2) &0 40 t c c
30

C^LL BIFUHLXt BS1 &.BRHO,PtOC,NPTS,SRATE2)
CALL TAK15(LVU
CALL

CALL FT09^0(^4, LVERS(1 ) 11 $. 1S) 

aO TO ( 17 ?7 ,1707,1 ?-'i 7,1737) ,NJ0B
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r
r H-) n ' ! ^> 

C 
17C7 CALL NOEs-tM BUF ,LEN , I ERR, TAP5DO )

CALL NMO
CALL CC DEC (TRACE, NO PC)
CALL AGC
CALL 8 PASS
CALL 8AFL (LX.CX, IFLCAP.LCN, tfWA^M , NST RT , I f AT , XT/UJ ,
TALL BPASSZ
NDCTS=N8T TS
CALL SEISGM
DC 7C7 I=NCT*J,NDTR,NOTRJ
NCOTS=NBITS
IF ( MOO ( I, MOCADD) . EQ . 0 ) NDOTS=N8TTS2
CALL NOERRC i BUF.LEN , iERR»TAPeoo)
!F( IERR.EQ. 1 ) GO TO 988
CALL NMO
CALL DCOECURACEtMDEC )
CALL AGC
C^LL BP&SS
IF(NQTRJ.G?.?) CALL NQERRCH 0U Ft L EM , ! ERR , T APFOD )
IF( IFRR.E0.1 ) &0 TO 988
CA!L BAFLGQ
!<MNQTR J.GE .3 ) CALL NOfRRtM BUF ,L fcN , i^RR , T APEDD ) 

'CALL RP.ASS2
CALL SEISGK
IF(MOD( ItKTEST ) .Ne.O) GO TO 737 

. CALL PCLOCK ( LIE » US )
IF( TJE.GT. ITIME ) GO TO 909 

7C7 CONTINUE
GO TO 999 

'C 

C
C NJQB=3 
C 

I 7? 7 00 7?7 T--NDTR.I,WOTR,MOTRJ

!F(Mf)0( T, MCOADD ).E a. 0) NDOTS=M8ITS2
CALL NOEPRD (BUF ,LI?N. IERR, 1 ^ PEDO )
IF( IERR.EQ.1 ) GO TO 988
CALL NMO
C£LL DCDFC(TRACE,NOEC)
CALL AGC
CALL 6PASS
CALL BIGOT
TFtNOTRJ.Ge.?) CALL N05RR 0( BUF f L E N , IE RP » T APEDO)
IF(NOTRJ.GE«3 } CALl MOERRO( BUF , LENt lERRt T APEOD)
TF( IFRR.EQ. 1) GrQ TO 988
CALL RPASS?
CALL SEISGM
!F<MOH< UKTEST-) .N£.0) GO TO 727
CALL PCLOCKMJ5, US )
IF( IJE.GT. ITIME ) GO TO <?e>9

727 CONTTNre '! 
GQ TO 999 ! 

C L. 
C NJOB-<f L 
C 
1737 DO 737 I-NOTRJ f NOTR ,NDTRJ ' L
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THMODM.MODADD >.EQ.O) MODoT $ =NS 1 T S2 US-:
CALL NOEP-R0lBUF,LEM, lERfc.TAPEDDj US"
IF{ IE3.R.EQ. ! ) (SrO TO 3$8 L ? ".
CALL A^C? Lb
CALL DCOEC(TPACE,NOEC) LS<.
IF(NOTRJ.G5 .2 ) CA L L MQERRD( 0UF , LEM,TERRtTAPFDD) US(.
IF(NQTRJ.65*3> CALL MOERfcOC B'J F t L tN t IFRR , TAPt-DD) L Cf.
TF(IERK.eQ.i) GOTO 938 USC
CALL SETSGM
IF(MOD( ! .KTEST) .NE .0 ) GO TO 737 
CALL PCLOCK( IJE » US ) 
IF( IJ[ .6T . TTIM^ ) GO TO 909 

73? CONTINUE
GO TO 999 

C

c
1747 CALL N? 06R^D( 6UF,LeH» lERRtTAPEDD ) 

CALL NMO
CALL. DCDEC (TRACE»NOHC) 
CALL ASC 
CALL BPASS
CALL BAFL U X,CX, I FLGAP, LCN, NtfA.S M t NSTRT, ZT AT , XTAUt W/C ) 
CALL 8 I GOT 
CALL BPASS? 
NDOTS^NBTTS 
CALL SEISGM 
DP, 747 I=NOTPJ,Nf.iTB ,NOTRJ

1 F(MOD( T, MODADD } .£0.0 ) M 03 T S=WQ ! I'S?
CALL NQ EP R 0{8U F,L EN , \ EPR, TA P E&D )
IF( ! R*.EQ.l) GO TO 98$
CALL NMQ
CALL OCOEC(TPACE,NOEC)
CALL A6C
CALL BPASS
I riNOTKJ.GE .? ) CALL NOER'^D( 8U F , L EM , I ERR » T A.PEOt))
TF(IERR.EQ.1) GO TO 988
CALL BAFLGO
CALL BIGOT
IF(NOTRJ.GE.3 ) CALL NOEfr^O( BU F , L FN » It RR, T M'L'DD )
CALL BPASS2
CALL SFISGM
TFtMODt KKTEST) .WE .0 ) GO TO 747
CALl PCLOC<(TJE *TJS 3
IF( IJE .GT.ITIME ) GO TO 909 

74 7 CONTINUE
« MORF MAIN FCLIOWS, BUT NOT LISTED » 

/*

RALPH JO? STATISTICS   t.3i CAROS R;: A')   231 LlNtS P
O.OD ,M .UT^S CP'J TIM?: 0.00" M T K'JT
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S5RV1CF.
'-1 S G S

6 ' C 74 
LIST 

S E I

L ! S

? A*'PLF. DO 
//GG . FT2 JF001 
//

n;i D
CAKO 
Di) D

r p p

OA1 A 'K

F 0 R 1 A ! N

S S ! N G PA
'.ill H TrLtDYN-

T: ASSUME TAPE'

f K .* G r J 

M^OFl 27710 
t?^'FT? JF^OI

USE ! S , UN I T=QC 1 r VuL=SE K=UXXX X , D I S P= ( HLO , KF ri» ) , 
LAir  L= (1 ,BLP, , IN) , CC8= (PEC EM = U , 6 LKS 1 Z F = 1 6000 T D fJN = 1, TRTC H=C ) 

fU-PLACE UXXXX BY COW. CENTER TAPc: I.D., LIKE U1577

INTEGER 8 '!--/( 40
REAL*4 CX(20t 10D
RFAl.#P DA1r,TIMc
CCMWiN 7BLK?/Y(1
C OH MO M / B L K 3 / * ( 1

00) , L VfRS ( 1 8)
0) . BRHO( 1 0) ,BSIG( 10) , PLUC ( 10) r
T ( 1MB If), TAP EDO, UScP :
0^0) , LX,N JUMPtNLEAK , F.HG , CRHFJ, NCQT S ' C
000) ' r

N,V.FL IST / JOB/NREEL , i INEI D, RANGE, WVEL , s& ATE , PECF.NO, NDEC , 1 T IME , PHO,'"

c
c
r
r.
C
 C
C
C
C
/" 

ro

C
c
c
r

C

C
c
c
r

C
r 
u

c
o

r
C
C
l"

,-

r.

c
r

C

2, PL INCH/AOAPT/FH
3,ZTAU,XTAU/B!Fl f
4, SRATE, ^ECt: \'D,MP

SNGTRJ , NJOSf TAP Eft
6 D W A R ^ , Vi/ S T R T , 7 T AU

DATA NREgLtl INEI
1NOTR, K5OTRJ t NJOBt
2PWARM,WSrRf, ZTAU
3USER,KZC/999 f 'HE
4« FT20F001 1 ,63. » 1

58*0., .3, .5, 8*0.,

LIST 0

NAMf: (DEFAULT VALUE

<PAPA--^T" D S US

USfR (U.S.G.S.)
NREEL (9999)
L INF ID (DEFcRRF.D)
RANGE (400.)
WVFL (4675.)
SRATP ( .304 )
RFCPJJO (1.53)
HOEC (1)
IT { ME (340)
RHO ( 0. 74)
HB I T S ( 5 )
NB I T S 2 ( 4 )
MOD ADD (9)
N0TR (20 3D)
MOTRJ (3)
NSTR (1)
MJ08 (3)
TAP COO (FT20F001)
Rt INCH { 7.63 )

<ADDITTOK'Al t>A
NILEAK (10)
NJU/1P ( ?4 )
t? H8P ( 9 )
FHIGH (63.)

FLOW? (15.)
FHJGH2 (63.)

ICH,N7C , FH!GH2,FLi>/2,L£N'3P, I^LGAP, LCM, DWARM,WSTPTC
/Mi^TS , PL Of, , B^ I G , 3f\HG/ JhHI N/Nkt cL , 1 1 NF I 0, RANGE , WVEL 7
PC, [T r^E ,RHOt MLFAK,NJ'JMPf NBITS ,f!0 IT S?, MOOADQ, NOT R, :
0 , US E R t NP A GS S , R L I .NC H , F M I G H , ^ S T R , L F,N B P , T F t GAP , L CN t "
, yTAU ,FHIGM2, FLJU2,NPTS, PLOCt BS I G , BPMO, NZC 7
p,RAMGE f WVEL tSRATD, RECEND tNDFC , I TIMF. ,NP ITS tNBI TS ? f T
T/5p FD D , FH !G H, HS T R , FLCJVJ2 , Ph I GH2 , L CNb ^ t I F L G AP , l.C M , C
, XT A U,NPTS, SPACES tRL INCH, PLQCiBRHO, BS I G-, MOO ADO, C
FERRtD»,4CO., 4875., .004, 1 . 53 , 1 , 540, 5 , 4, 2000 , 3 , 3,
, 15. ,63. ,9,?, 9, .2, .2, .12, 10. ,2,1, 7. 63,0. ,1.536, r

.99, . 99,r.*0.0,9, 'U.S.G.S.   ,07 C
/ 

c P c- i f\ C I c* " L V A k I M B L E 5.
r

) D £ F I ' j I. T I L "^ 7f-

hO If.: m. J-T-'. S>
USER'S WAMf (8 ALPHANUMFPIC)
iJSGS RE£L   MUMBgR (INTEGFR)

L'SGS LI.^E NUMBEP, ( 8' * LP A HNUMER I C ) r
SHGT-9K.CEIVFR OFFSET (FT.) C
WATER VELOCITY (FT/ SEC) C
INPUT S^'IPtF RATE (SEC)
RFCORn LEMGTH 10 PROCESS (SEC) . C
DtGRFF OF OEC1.VIATJQN (INTEGER) S
IMTFRNAL TIME ESTIMATE ( SEC . , IM TEGER ) '7
OC PCJcCT FILTHK COEFFICIENT 7
NUM8FJH O'F DOTS PER TRACT (INTEGER.) G
SL: C OHD/-RY TPACEWIDTH EVL-RY 'I^OOAnD 1 TD ACES ( INT ) :
MODULO TO ADD SFCGNOARY PITS (INTEGER)
NUHSE^ 0- TMCBS- TD BL PRncESSED (INTEGER)
PROCESS IMG FfigdUENCY ( 1 , 2 , OR 3 )
NUM&ER :?F STARTING TPACF aM TAPF (KN'T^GER)
JOB Sfc'LECTIOKI SWITCH (1,2, 3, OR 4)
TAPE DATA 95?IMlTlQrt TAG (8 ALPHAN'U.MPR I C )
RECORO ScCTIOM Lc^iTH If< INCHES ( MAX. = 1 b. 2S ) \

RAMETtRS USED IK JOBS L , 2 , 3 >
INTCSRATIGM PA^AMET^R FQP AGC ( INTCGER)
UPDATJF FfffQUSHCY OF A6C GAIN TPACE (INTEGER)
NOplBfg OF CO'tf FIC I^NTS IN 3ANDPASS ( ! NTHGf R, ODD)
HRiOR Hl&H CUTOFF (CVCLLS/SfC)

POST-PROC. LCn< CUTOFF (CYCLES/SEC)
POST-PROC. HIGH CUTOFF (CYCLES/SEC)

n

r
r

r
r

c

V
"

C

~

K

 c

r

-

c

F
^~

F
r-

C

r

F
F
F
j-

F

r
r*r"

C

C

C

C

F
f-

c

-
-
"

-
>-"
r~

C

p

r

F
~

<AOS)ITIO/ML PAR^MET ii'KS USFD IM JOBS 1,3>
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CALL f iC999U4»t VEP^( 1 ) t lc, 1- )
r

GO TH (1727,1 707,17-V7, 1 H7) ,*!J3H
r

c !na3---;> CF
c :F

1707 CALL NOL7 RRD«BUF- f i_t"H, IF.RR, TAPtfJh) ' C p
TALL DC DECK BUD

COUT CALL AGC C r 
CALL BPASS CF 
CALL BAFL (LX, CX, I FLGAP, L CM, WARM ,M$T RT ,ZTAT f XTAU,NZC ) C r 
CALL BPASS 2 C F 
NQQTS^BIIS 
CALL SEISGM 
PH 707 I=KOTRj,NOTP t MQTRJ

IFtHOLM I ,HODAL'D} .fQ.O ) MDQTS-NBUS2

CALL WOFRRDi BUF,LEN, I ERR,TA*P5 !̂ D) '" r-
I F ( I CRft   GO . 1 ) GO 10983 C r- 
CALL CCOFCT(8UD

C-^UT CALL AGC CF
CALL BPASS C c
1F(NOTAJ.GE.?} CALL NCERROf BUP,LEN,IERR,TA^ECn) ^F
IF< IPP.R.FQ.1 ) GH TO Sf-H r F
CALI 6A Ft.GO C F
IF(N rlTRJ.GF.3) CALL NOERRDi BUF ,L LJJ , 1 ERR t T APE CD ) CF
CALL BPASS2 . CF
CALL SEISGM CF
IF(AfOO( I,KTEST).NE.O) GO TO 70/ C c
CALL PCLOCK ( 1JE T US ) CF
lp( IJE.ST.ITIME) GO TO 909 C~

7:»7 CONTINUE . C F
GO TO'9 99 '"?-

C   C F
C cr-
r NJOB=1 CF
C CF

I 127 00 727 I = NOTRj f NOTR,NOTRJ . C c

IF(WOD( I tMODADD) .^(5.0 ) NDOT5=NBITS2 
CALL ^OERRO(8Up»LFN, IFRR,TAPE DO) 
IF{IERR.ro.1) GQ TO 988

CHUT CALL AGC
CALL BPASS 
CALL SISOT
TF(NOTRJ.GE.2) CALL NOCRROC BUF f LEN,IEkK,TAPECO) CF 
IF(NOT.^J.G-.-3 ) CALL HOERRD( 3UF , L LN , I r P.P., TAPE 00) - : P 
!F( IERR..E0.1 ) GO TO 988 CF 
CALL BPASS2 rP 
CALL SEISGM r.p 
IF-IMODd ,KTEST ).h/j=.C) GO TO 727 7F 

C ALL PC LOCK { IJE, US ) C F- 
I F( IJE.GT .HIKE) GQ TO 909 CF 

7?7 CON!TTNU C " C u 

GO TO 999 r-"

C I 
C

1 ri7 00 737 I-NOTR

21



TS

737

C.
C
c

1747

CTMIT

IF(MC;l:( I, MOD
CALL NQERRUt
1F( ! ERR .£0.1
CALL OCDFCM
IF (NOTR J.GE.
IF(MOTRJ.GC.
!F( IERP.EQ.1
CALL SEISGM
IF(MOD( T,KTE
CALL PC LUCK. (
IR IJE .GT .IT
CQNT 1MJE
GO m 999

CALL NQFRRIM
f ALL OCDf CT(
CALL AGC
CALL BPASS
CALL BAFULX
CALL 8 I GOT
CALL BPASS2

Anro.FQ.o) N
BUT , LEMt I ERR,
) GO TQ u B 8-
SI IF )
? } CALL NOE RR
3 ) c A 1 1. HQERR
} GO TO 988

ST ) .ME.O) GO
IJp, US )
l.^F) GO TO (;0

N J 5 B - 3

CUF,LEW, I FPR ,
BUF)

, C X , I F L G A P , L C

CrMS = Nb
TAPE^D )

D ( 8'u F
Q( EUF

TO 737

'"5

TAPE DO )

N, NWARM

r F

IfkK,TAPEQC)
I ERR,TAPCHO)

NZC)

747

NnQTS=P/BI TS
CALL ScISGM
'DC 747 I
NDOTS=N8ITS
IF(MO D( I
CALL NOCRRD(BUF,l EN,
IF( IERR.5Q.13 SQ Tp
CALL DCDECTIBUF)
CALL AGC
CALL BPASS
T F(NOTRJ.GE.? ) CALL
I F< IERP.EQ.1) GO TO
CALL BAFLGO
CALL BIGOT
IFtMOTRJ.GC
CALL SPASS2
CALl SEISGM
1F(MOD( I, KTESD.WE.O)
CALl PC LOCK ( IJE, US )
IF( TJF.GT.ITTMi-) GU T
CONTINUE

0 ) NDOTS-N8ITS2
IEBR,TAPEDD) 
988

BUh,LEN,I ERR,TAPEDU)
938

) CALL NOERROt BUf- , L EN , IERR , T APE CO )

GO TO 747

*"

c F

r

CF 
C F

r F 
r P
r r
C r
*-

« MORE MAIN FOLLOWS, BUT M01 LISTED »

RALPH JOB STATISTICS  
:. r j i 1ST ~ c
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r r S S I, N G PACKAGE _1N_ 
I~I"Al fAPLS P30GUC-0 n\ JHF CDC 1730

-A'1C?: LIST
v 3 r, s c I ^  ; T r P - 
' C r S S t- S 1  / 12 f-'.\ I r G T C
G}iTNj r AT 'si. r.".--. '"r'.iF.Lr .'\HTIPIL-X i>56 ePi TAP^S

S^.v^Ll" -DD C/»s 0 PDF., TAPE I^PJf; ASSUME TA?EDC= « F"r 2QF 30] » 
//GO .FT20FQOL DO DSN'^SF. IS , U>' I T =j 01 , V GL = S EK= UX XX X, 0 I S P= OL D , KF F p ) , 
// LA6ELM 1 »PLP, T IN) , CC5 = (P EC Ffl = U, B LKS I ZE = I 6 300 » DCW = 1, TRTC H=f,) 

REPLACE UX<XX 3V C  V-*. CE M lf-s TAPE 1.0., LIKE U1577

RC AL-4 CX(?0, )010) , « PhO(10) ,flSI G( 10)r PLHC( 10 )
»FAL*B -DATE, TIM? ,i INE IO,T /.PEVO,USER
COMMON /BLK2/Y( LOGO) ,I X,NJlH P,NLEAK,HHH,CfcHQ,NDOTS 
COMMON /B(K3/X(I 300)
NAMC-L I ST /JQB/NRFt L , L I NE I 0»RAN6?,WVcL ,SRATF, PEC-^JD, MCcC, IT IMF, RHO, 

iNLhAK,NJUNP, N 8 1 T S , N' B I T S2 , ^SODADD ,NOi"R,NOTRj , NJOB , T AP FDD, US BR tNPAGCF.

3,ZTAU,XTAU/BIFLT/MP1 S , PLOC , RS IG , 8RHG/ JOB I N/MPE cl., L I M£ ID , R ANGE , WV EL 
4,SRAT E,RECEMD,NDEC ? IT TME ,PHO. WL E AK, NJUMP, NB I TS ,NBT T S2 ,MOD AUG, NOTR, 
5 M 0 T R J , N J Q G , T A P 5 D U» US E R , N P A G E S , R 11 M C H , F H I G h , M S T P , L F N 8 P , I F L G A P , L C M, 
60WARM,W5TRT, ?TAU,XTAUN FHIGH2, FLOW2 ,N PT S , P L GC , B S IG ,B RHG, NZC

DATA NRfEL ,L IN£ID ,RA«GE,wVEL , 5R ATE , REC ENO , i\DC C ,IT IME,NB I TS , NB I TS ? , 
1 N Q T R, N Q T R J , N J 0 81 T A P P D D, F H T G H t N S T R , F L 0 W 2 , F H I G H 2 , L E N B P , I F L G A P , L C N, 
2DWARM,WST RT, I TAU,XTAU,NPT S,NPfiGFS , R LIMC H,PLOC, BRHCr BSIG,M DOAHD, 
3USt: R ,MZC/ C)09, 'D^FPPPFC' 1 ,A-00. , 48 7b , , . 00-V, 1. 53 , 1 , 54 C , 5 ,4 ,2 "»00 , 2 , 3 , 
4»FT20FC 01 ' ,63. , 1, 1 5 « T 63 . , 9, 2 , 9., . 2 , . 2 , . 1 2 , 10. , 2 , 1, 7 . 63 , 0 . , 1. 5 36,

r   . 

C"

r/:
ff"

r M
r ̂ . 
r K-

5,. 3, 8--0. r , r i c 
'-.'  O.vJ.o*

LIST "if : P'M\! CIP-l VARIABLES
r
f~
o
r
r

r
c
c
r

C
c
r
C
r*

r

C
r
f~
r-
x_.
r
!_,

r
r

C
c
c:
r

G

v_

c
,-

NAME {

<
USER
MRbFL
L ! N 1 1 0
RANGE
W\/FL
SR ATF

RFCEND
HDfC
IT I HE
RNO
^e T TS
W8 ITS2
HDD ADO
tfQT£
N01RJ
NSTR
NJC>9
TAPEDD
RL INCH

<
WtEAK
h/JUHP

LEN8P
FHI5H
fioyi?.
FHIGH2

DEFAULT VAL

PAR AM[-TH^ 5

( U . S . G . S . )
( 9->99)
( HEFFRREO)

(400. )
{ 4375.)
{ .004 )
{ 1 . b3 )
{ 1)
( 540)
(0.74)
(5)
<4)

(9)

(?003)
I 2)
( 1)
( })
( FT20F001)
(7.o3)

Ml 01 TIHV.L

(10)
(24)
I 9}
(63.)
(15).)
(65.)

UE) DEFINITION

USE!) I*» ALL jr:B5>
USER'S MAME (8 ALPHA-NUMERIC)
l^~5 PEEL HUH&ER (PatG'tP)
U S i'; S LI NE N <JM fJ £ R (3 A L P A H N DM -^ 1C)
SHQT-P.ECEIVFR OFFSET (FT.)
ViTATFC VELOCITY (FT/SEC)
I^PUT SAMPLE KATE ( S C C)
RECORD LENGTH TO PROCESS (SEC)
DEGRrE OF DIIC 1MATION (INTEGER). **NGT USED^*
INTERNAL TIME ?.: STIMMT? ( 5 EC . , I WTEGER )
DC RE.JcCf FlLTrR COEFFICIENT **,NOT IJ!?r:D***
NUMBER OF DOTS PER TRACE t INTEGER }
SECONDARY TRACEWIDTH EV6KY '^nntOD' TRACES (I N'T)
MODULO TO AD 1} SECONO/\HY BITS ( INTEGER )

NU^fB^-^ OF TRACES TO 6E PROCESSED -(INTEGER)
PROCESSING FRcQUE.MCY (1 OR 2)
MUMPER OF STARTING TRACE ON TAPE (INFEGTR)
JOB SELECTION SWITCH (1,2, 3, OR 4)
TAPF DAT/! DrFINITIT'.1 TAG (3 ALPHA MJM£P 1C )
RtCQRH SECTION LENGTn IN INCHF<; { M AX. = 1 5». ?5 )

PARAMfiTFRS USED IN JOB..; 1,2,3>
IWTEGRA^TON PAR^MHTc? FTiR AOC (INTEGER)
UPDATE rPc^Jci'-CV OF AQC GAIN' TRACE (INTEGER)
MUMBER OP C^FFiCiENlS IN BArlOP^SS ( ! N r C 5 = R, 900 )
PRIOR HIGH CUTOFF { C YCl E S/SEC )
posr-pRoc. LOW CUTOFF ICYCLFS/SEC)
POST-PPOC. . HIGH CUTOFF ( C YCL tS/ S&'C )

r >
c*:
c \~
C ' '
C'

c^
c^
C':

C h -
r >  

r ? .
r/
r \,
r v
C *'
f  
r  *

C^
r\*
C'

c^
c * 
cr
r f  

r ' .

i
r '

r '

r
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CALL HI?: Il.T<!.X,BSIG»BRHO,Pl '~C ,NP1 S , SRiT £2 ) C
43 CALL TAXI SU.X , SRAT?? , f/PAGFS ,P.LlNCh) r *

CON CALL NMOSET(RANGE,WVEL,SRAT5,LENGTH) C'

CALL FI0999(4'V,I. VERSt 1) , ] 8* 18 ) 
r

GG TO { 1727,1707,1747,1737) ,MJOB 
C
C NJ06=2 
C 

1707 CALL NGhRRCK BUF,L EN, IERR,TAPEOO )
CALL MO^RRDiBUFI751 ) T LEN, IERP,7 APEDD)
CALL DCD£CN(BUF,IX,Y)

C')JT CALL AGC
CALL BPASS
( 'A,L! BAFL <LX,CX, I FLGA P,LCN, NWARMt NSTRT , ZT AT , XT AU,N7.C )
CALL BPASS?

CALL SEISGM
CALL NOERRDC 8UF,LEN, I ERR, TAPE 00)
DO 707 I=NOTRJ,NOTR,MOTRj

IF(MGP( I ,MODAUU) .EQ,0) ND01S=N8ITS2
CALl WOERRC(BUF( 7^1 ) ,LEM, IE KR , I APEOi))
IF{ 1ERR.EQ.1 ) GU TO 9t';8 '
CALL DCOECN(BUF,LX,Y) 

C'.JUT CALL AGC .
CALL BPASS
!F(MOTRJ.GE.?) CALL NCFRRDf 6U Ft LEK, I ERR , T APFDD) 

  1F( IFRR.EQ.l ) GO Tp 938
CALL BAFL GO
1F(NOTRJ,SE.2) CALL MCFRROC BUF , LEN, I tRR , TAPE DO)
CUL BPASS2 C/'
CALL NOERRD( BUF, LEW, 1 ERR, TAPED!))
CALL SEISGM . r '
TK(MOD{ I, KTCS f ) .NF.O ) GO TO 707   r '.
TALL PCLQCK< ! JE, US) C'.1
I F ( IJ P. . GT . I T I ME ) GO T C 9 :  9 C " 

717 CONTINUE r"
G(? TO 999   r^ 

C C ' '
c r vi
C . NJOD = 1   C'.!
c . c/

1727 CALL MCERRD<BUF,LEN, IERR,TAPEDD)
oo 727 I-NOTRJ,NOTR,NQTRJ C K .

IF(MOO( I ,MnDADO) .EQ.O ) NDOTS=NBITS2
CALL NOEKRD(8UF{ 751) , L EN , IE RR,T APfcCD)
JF( IERK.EQ.1 ) GO TO 98S
CALL DC OF. CM ( HUF, LX, Y)
CALL AGC  
r 'UL BPASS '
CALL &IUOT
IF(NOTH\j.6r-.? ) CAIL rtCERR>Ot 8UF f L EN , I ERK , T APfcDU )
If {NOTRJ.&E.Z) CALL WC£RRO< BL» F , L =N', 1 ERR , 1 APE CO J
in IERP .EQ.i ) bO TO 983
CALL BPASS?
CALL NQERRD( B'JF, L EN, I ERR t
CALL SEISGM
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PRIMARY SUBROUTINES

Time and Space; J\dapti ve^ l')^c-onvolution. --The basic enhancement tool of the 
processing package is data adaptive deconvolution as described in the section 
under "Theoretical Considerations". The subroutine called "BAFL" is a fortran 
implementation of this method. Basically the procession of the data when using 
this feature is controlled by four parameters: LCN, IFLGAP, ZTAU, and XTAU. 
LCN is the integer number of reflection coefficients or stages in the adaptive 
ladder. The number of equivalent filter coefficients in the re-suiting predic 
tion error filtering operation is thus equal to LCN +1. As the number of 
reflection coefficients (or equivalent filter length) increases the quality of 
the filtering also increases. However, the cost (execution time) also increases 
with LCN. A filter length corresponding to LCN - 9 or 10 has been found to do a 
good job of filtering with reasonable execution speeds. The integer parameter 
IFLGAP essentially allows decimating the filter operator in time. This has the 
effect of deconvoluting only the lower fraction fn/IFLGAP of the spectrum of the 
data (fn is the folding frequency). Thus, if we had data sampled at 2 msec 
where the folding frequency is 250 hz (fn = l/2At) and we knew that there was 
no useful information in the band 125-+250 hz , then setting IFLGAP = 2 would 
deconvolve the useful band 0-^250/2 hz. Of course, the data would have to be 
low pass filtered with the cutoff at 125 hz before deconvolution to avoid 
aliasing effects. If instead, we set IFLGAP ~ 3, then the band CH-83.3 hz would 
be whitened or deconvolved.

Sample Rate (m/soc) IFLGAP Deconvolved Portion (hz)

2 1 0 - 250
2 0-125
3 0-83
4 0-63

4 1 0-125
2 0-63
3 0-42

The parameters ZTAU and XTAU represent the relaxation time of the adaptive 
processor in time (sec) and space (trans), respectively. These parameters are 
set by the user based on the degree of variation in the data that may be 
expected in time and space. The choice of these relaxation times is mainly a 
matter of experience but some guidelines may be in the following table.

In Space XTAU = In Time ZTAU =

Rapid Variation 5. .08
Moderate Variation 10. .12
Small Variation 15. .16

i

The parameter NZC is the number of leading stages or reflection coeffici 
ents that are held to zero. The effect of this parameter on the resulting 
deconvolved spectrum is potentially of fundamental importance in both adaptive 
and stationary deconvolution of seismic data. Frequently data is encountered

27



where the reverberation period is moderate to long. Often the approach is 
to use a gapped prediction-error operator of the form (1,0,0,....,a ,a ,...a ) 
to predict greater than unit span while restricting the degrees of freedom. 
Clearly, such a procedure is not minimum-phase. If however, we set the first 
N reflection coefficients to zero the effect on the resultant filtering is 
that we are predicting greater than unit distance while retaining the minimum- 
phase characteristic. This has the physical interpretation of implying that 
there are no reflectors in the early section of the model as in the case of 
a water layer. The relationship between the prediction-error operator 
(l,a ,a ,...,a ) and the gapped reflection coefficent series (C,C ,...., 
C t is as follows:

 LCN

C's 00000. . . .OOOCCCCC 

(4__________NZC     ^|

a's laaaaaO. . . . .OOOaaaaa 

K-LCN-NZC-*! K-LCN-NZC-X

For traditional unit prediction, set NZO=0.

The two remaining parameters are DWARM and WSTRT which control the 
adaption warm up routine necessary to initialize the backward state variable 
vector in the filter ladder. These parameters are used only on the first 
trace of the section and the resulting processing of subsequent traces is 
extremely insensitive to the initialization routine. It is recommended 
that the default parameters be used for these two parameters.
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Pseudo-Wavcnumber Filtering. --In some cases it may be desirable to filter 
in the horizontal wavenuinber K domain. This is often of most use in separa-

Yting flat-lying sea floor multiples from dipping events on the basis of dip 
alone. In this case, we wou.ld want to filter out the near horizontal events 
with some type of low-cut K^ filtering operation. Since a horizontal wave 
has a horizontal wavenumber (K ) of zero, filtering with a low-cut K filter

V V

is analogous to removing dc to'Very low frequencies in the time domain. At 
the other extreme, we may desire to enhance lateral continuity or correlation 
by stacking or summing to some degree along the x or horizontal coordinate. 
This would be equivalent to a high-cut K   filtering operation. To design and 
implement a general 'spatial operator to filter in the w-K plane would be 
necessarily expensive. Another approach is to design a recursive type filter 
operating on past spatial points exclusively. While this type of filter is 
not precisely a wavenumber filter, it is capable of doing the high-cut and 
low-cut operations mentioned above with a minimal amount of computational 
expense and use in the program.

-j v A V

If we let r = e ^ define the trace delay operator, where Kx is the 
wavenuinber in the x-direction and AX is the spacing between successive traces, 
this is analogous to the well-known Z transform Z = e^^ t , which is the unit- 
delay operator in time. A spatial low-cut filter takes the recursive form

1 + o 1 - r 
l-o r

where O<o<_l. It may be verified that the power spectrum of this filter is
2 2 KxAX 

(1 + 20 -Hj ) SIN -^ -

which has the form

1 + - 2acosK AX 
x

1 -i

increasing

TT/A:

Similarly, a high-cut filter may be derived as (1-p)

2 
which has the power: spectrum 1-Zp+p________

1-ZpcosK AX+p 2

d-pr)
where O<p<l
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This takes the following form as a function of K

0

increasing p

K 77/Ax

Combining these two filters we obtain a type of band-pass control for 
filtering.

1 + a 1 - r
1 - or

1 - P
1 - pr

Low-cut removes 
near-horizontal 
events

And in general has the form:

High-cut stacks 
near-horizontal 
events

1 n

a

0 Kx TT-/AX

Note that when o = 1 the filter is purely high-cut and acts to enhance the_ 
lateral correlation by integrating past traces by the weighting function e 
When p = O the filtering is purely low-cut and acts to remove the near- 
horizontal energy. The wavenumber and the dip of the events are related by 
the long-wavelength approximation, viz. sin(dip)=KxC/w where C is the seismic 
velocity and w is the frequency. Ideally we would like to determine the o 
and P parameters knowing the high and low Kx cutoffs. Unfortunately, we 
need to know the frequency, velocity, and the vertical exaggeration of the 
display. Another approach is to simply relate the numerical values of the 
two fidter parameters to the empirical results of using the filter. In the 
subroutine Bifilt which implements the above filter the parameters are speci 
fied as RHO for and SIG for o. If we describe the removal of horizontal 
energy and stacking of horizontal energy as Hard, Medium, Light, or None, then 
the following table- is meant as a guide for setting the parameters for the 

subroutine.
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Stacking in X 
None

RHO SIG
I -P 

C

"* ® None .00 .99 
W

O rd Light .00 .92
4J 

rH
(ti O
> N
O -H
6 jj
QJ O
« W

Medium .00 .81

Hard .00 .74

Light
RHO

.36

.36

.36

.36

SIG

.99

.92

.81

.74

Medium
RHO

.53

.53

.53

.53

SIG

.99

.92

.81

.74

Hard
RHO

.64

.64

.64

.64

SIG

.99

.92

.81

' .74

NOTE: The RHO and SIG parameters are referenced through the input parameter 
list as BRHO and BSIG, respectively.
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SUPPORTING SUBROUTINES

SEISGM - Variable Area Seismic Section Plotter. Although most digital 
processing of seismic data can bo done on nearly any available computer, 
effective and officiant display of such data docs require special capability. 
The current device used is an electrostatic matrix plotter which writes a 
line of dots .01 inches in diameter .0138 inches apart. "SEISGM" computes 
an estimate of the rms value of the trace and scales the plotted trace to 
clip at this value.

The trace to be plotted is passed to the subroutine through the real 
array DATA in common block BLK2. The trace is NT samples long and is to be 
displayed with a maximum width of NBITS dots. The display is variable area 
in that dots fill in the positive side of the trace and leaves the other 
blank.

Before any calls to SEISGM the entry to TAXIS must first be called. This 
routine sets up the scaling array and initiates the writing of the time axis 
on the plot. Tick marks on the axis and time lines on the subsequent plot are 
100 ms apart. The information required by TAXIS is SRATE the sample rate in 
seconds, NPAGES the number of pages to compose the section on, and RLINCH, the 
length of the record section in inches.

As the data is processed each finished trace is plotted via calls to 
SEISGM and the plot image is stored on a high-speed drum.

When all the processing has been completed, the plot of the seismic 
section is written to the electrostatic plotter by calling routine SDUMP. 
SDUMP requires no parameters.

The specific device used is a Versatec electrostatic plotter. The 
primary access to this unit is through calls to 'WRITER(LBUF,NBITS)' which 
writes a string of 'NBITS' (up to 70 x 8 bits) logical bits 'LBOF' to the 
plotter. Subroutine 'VLINE(LITERAL,NLIT)' is used to write a literal EBCDIC 
byte string for annotation purposes. This subroutine is derived from an 
original variable area plotting program written by Prof. Jon Claerbout of 
Stanford University.

37



2'J.i. (AuG 7i) OS/360 F-UfcTKA.'J H

CUhPlLlK OPTiCNS - NAiv;F- = US^SC , OP1 =C2 , L 1 NE CN1 =58, S 1ZE=GOCOK ,
SOURCE , EBCDIC t NJL iSrtNODECKt L04D»MAP,NCcDIT * ID, i\QX*EF 

002 SUBROUTINE SEISGH

C SUBROUTINE 'SEISGM-1 ^/ARlA&Lir. AREA SEISMIC SECTION PLOTTER.
C 1HRUUGH MULT 1 PL t CALLS TO SEISGM ADJACENT TRACES ARE URlTi'EN
C TC THf VLRSATEC FILLING THE POLL-PAGE VUG IK IbuO oiTS;.
C DATA: IhPul CUTA SERIES
C NT = LL'UJTH UF INPUT DATA
C N31TS- VUD1H Or VAKiubLc AREA HUGE IN VHK6ATEC BITS
C NPAGl:S: WHEN NPAGLS=1 ThE RECORD ShCTIOK FILLS C.Nc PAGh
G Ui THL' VEKSATtC (^.536 iN.i FUK A«\V LfcNGTn KcCOADS.
C 'WhtN NPAGfS = 2 A SPECIAL OPTION IS INVOKED ALLOWING
C SOMEWHAT MGr<b GENE-KAL DiSPLAV AS FOLLOWS.....
u «RL1NCH» INDICATES T ME i;tbIKEu RcCORu SECTION LENGTH
G IN I^'GHES. THUS THE RLXOKUS OF LENGTH NT AKE SGALtO
C INTO A VARIABLE UbJECI SPACt THAT HAY TAKc UP MORE
G THAN ONE PAGE-WIDTH. THIS 15 ACCOiMPL I SHED bV COMF051N
G rur. PLOT INTU A LU,\GER BUFFER JHAN TFE VE^SATFG GAM
C HANOlE(WhICrt IS 70 BYTES) AND DUMPING InlS PLOTTED
C DATA ONTO A 2301 DRUM (FT UNIT 1) . THEN V^E REWIN& AH
C FETCH AND WRITE THE FIRS! 70 SYFE;> ON ONE P^Gti FrlgN
C GO BACK AiMJ FE1CH AND WK 1 1 fc THG NcXT 70 bYTES OR
C- LESS.
C
G 'TAXIS' MUSI BE CALLED BEFQkd 1ST 'SEISGi'i 1 CALL SINGE
C A REFcRENCL: TABLE ?^1UST 8E GENERA! bD.
C

OJG-t LOGiCAL^4 LMZf LZfLASK t LINE( 35,10) f LOAL)( 18} f LOAD2(35) t L60T*lf72) 
JUU:» ' LOGICAL*^ L TAX (35) , LIGHT (35 J , DARK { 3b J , LMASK (32 J 
GGG6 COMMON / BLK2/UAT A ( iOOG I , NT , N5 ,N6 , R5 , K6 T NB I 1 S 
OjO/ EQUiVALF.HCc (LBCT ( 1 ) , LO AD2 ( i 8 M
00 0<s DATA LMZ f LZ,L IGHT f DAfsK/ZSOuO JUOOt 36* ZOGOOGUU J , 35*ZFFFFF Fh F / 
C 0 09 DATA LWASK/ZSOOO j juu » ^4UGuGOGG t Z2 JuOGJGC »I10oLOJCO» ZOSuGOuuO t 

1Z 040 00000, ZOZuuuuOGf ZCIOGCJOO » Z CGdUGCOu , ZcC4GGJOu ,ZC02CGGCU , 
2 Z JG 1 UuO OG » /. OOG8-JU J 0 » Z 00 u4 OC 00 , Z G J 02 0-J JU , Z 0 Cu i 0 J 00 » ZG 0 C u SG 00 t 
3ZOQ004UoC,ZQQOQ2CUU»ZuGOGluOG,z.uuuGudGSf i-'^GCGG400 t ZO J0002GO » 
4ZOJuG01-Ju,ZOouOU'J8G,ZuuuGOu4G f ZOuCuuu2u ,ZOGUuUJ 10 ,200000 G0d» 
5ZCCCOOC04 rZOOOOOj02,ZOuJOJOUl/ 

GO 1 0 hi MAG = M 1 1\: 0 i 1 0 , NB ITS)
0011 SUM=0.
0012 DO 121 K= I,, NT, 4 
GQU T = JATA(K)

OQi5 £ fc .HS = ^ . * S C'K/ N T
C WKilE(6,VOQ) ERhS
C 9CU FOiH'-fA F ( 1H+-, IOOX,F11. 1}

00 i o SC A L F = 0 . 5 * Ntfrtty / i£R.1i>
uOi / ISIAS^lNMAG + l J/2
uolo DC 20 I=1,JBYTES
OGlv UO '20 J-lfNi^AGr

C SE1T1MG = LTAX WRITES TIME MARKS ACROSS ENTIRE SECTIQ.VrU CQc£V 3 T
C 20 MN"5( I , J;- ~ LI

OJ2J 20 L iN6( I, J ).= LFAX( I )
Ou21 UO 40 IjBl F = l ,32
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AGC - Digital Automatic Gain Control .   Subroutine AGC rescales the power 
on a trace to have a constant level. It computes an estimate of the rough rms 
value of the trace as a function of time. The diffusion equation is applied 
to the rough rms to obtain a smoothed rms gain trace. The input data is then 
divided by the smoothed gain to yield a constant power output trace with no 
phase distortion. The input data is passed through TRACE in common block BLK2 
and is returned in the same array. N is the length of the input/output array. 
NJUMP is the design frequency, i.e., for NJUMP=24, the gain trace is recomputed 
every 24 traces. NLEAK controls the degree of smoothing of the rough rms trace 
A value of NLEAK of about 10 to 20 gives moderately fast gain recovery. This 
program was written by Prof. Jon Claerbout of Stanford University.

(NJUMP in main PGM = JUMPX in the subroutine.)

SUBROUTINE; AbC
DIMENSION A«Mb( IjOO)
COMMON RHS(IOOJ) , SRM5( lOoO)
COMMON /SLKid/lRACE ( 1000) , N, JUMP X , NLEAK
DATA IX/0/
IF (M00( IX, JUMPX) .NE.O) GO TO 50
B = { I .+2. *NLEAK*NLEAK )#10<d4.

DO 10 1=1

10 RMS< I )=ABS(Q)
CALL TRI ( A,BiA,N f SRMS , RMS , SR^S , kMS )
1F( IX. NE.O) GU TO 30
00 20 1 = 1 ,M 

^0 AKf1S( 1) = SRMS( I) 
30 DO 40 I=1,N
-tG ARKS1 i ) = .8*AKMS< t )  «  . 2*SRi^iS ( I ) 

C WF I F E { 6 , 7 7 ) ( ARM S ( I ) , 1 = i , 300 ) 
C77 FORM/UP GAIN CONTKuLVt luPl^.d) ) 

i^O DO 60 1 = 1 ,N 
^0 TRACh I I ) = TkACU I i/AR,v,S( I )

IX=iX*l
R£ TURf^
END

SUBROUTINE TRIl A f B,C,Ni T,D,E f P)
0 1 MEN' S I Of\ T"( N ) , J t N' ) , F i N ) , E ( N )
N1 = F4~1
E I 1 ) = U 0
F ( 1)=0.
0 0 1 0 I = 2 » N i
LfcN = Bi-C*c( J-i)
El 1 )  A/D&n 

10 F ( I ) = (D( I )-C*F( I-i) J/UL.'Ni
I (N) =P(Ui)/4 1.0-E(N1 ) )
UQ 2u J= I, Ml
I=N-J 

20 T ( 1) = E U ) -- T <; 1 i \ ) + F ( 1)
J^ E T UK n

41



BPASS - Bandpass filter (convolution type) .   Calling subroutine GFILT 
generates the filter coefficients for two different bandpass filters. SRATE 
is the input sample rate in seconds . LX is the length out the input/output 
arrays (X,Y) . The low and high cutoff points in Hz is specified by the 
arguments FLOW and FHIGH for the first filter and FLOW2 and FHIGH2 for the 
second filter. Entry point BPASS filters the input trace Y and outputs the 
filtered trace X (using FLOW, FHIGH filter) . Entry point BPASS2 filters the 
input trace X and outputs the filtered trace Y (using the FLOW2 , FHIGH2 cut 
off filter) .

BPASS: Y(IN) X(OUT) filter: FLOW, FHIGH 
BPASS2: X(IN) Y(GUT) filter: FLOW2 , FHIGH2

SUBROUTINE GFIullFLQW, FHIGH, SRATE,LF1LT, FLOW 2, FHIGH2,LX)
REAL #4 FILT(20i , FlLf2{20) |X( 1 , 1000) , Y( i, 1000) 

X3LK2/Y 
/6LK3/X

BW=FH'lGH-F-lCv;
A S = BW* SKATb*3. 141592 7
AC-5RA \ L#2.*3* 14 lD927*l FHIG;-l-BW/2 . )
M=LFlLT/2
MID=M+i
00 iO 1=1 fW
FILTIMIO-1 )^COS(AC*I)*SINUS*1 )/lA$*I ) 

10 r iLUNlL>tl) = FlLTlMId-U
f-lLT(MIu) = 1.0
BW=FHIGN2-f LOW2
A S =8 W* SRATt*3.141t>927
AC=SRA1 £v2.*3. 1415927*1 FHIGH2-i3W/2. )
UO 13 I=1,M
f I LT2 1 M 1 D- I ) =CO S i AC * I) * S i N i A $* L J / i A S* i > 

15 F1L12(HIU+D -FILT2(MID-i J
FiLT2(HID)=l,0

RETURN
ENTRY BRASS 

YUN) XI GUT)
00 20 1=1, Lx 

20 X( 1 i 1)=0.
UO 30 l = l,
UD 30 J=l f LFILT 

^0 X( I , J)=X( It J ) » /( l+Mi 1)*F1LT( J)
RETURN
ENTRY 8PASS2- 

X(IN) Y(OUT)
DO 40 I=1,LX 

4C Y( I , 1)=0.
DC 50 1 = 1, MENU
CO 50 J=l,LFILf 

50 Y( I , J)=Y( 1 ,J)+XlI*h, 1)*F1LT21 J)

END
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Decoding subroutines . The primary function of the decoding subroutines 
is to convert the. input binary data from the tape into floating-point repre 
sentation. In addition, a low-cut filter is applied to cancel out the very 
long period (less than 10 hz) noise associated with the propeller and other 
ship noise. This is the simple and cheap feedback filter 1 + p 1 - Z

2 1 - pZ

where Z is the unit delay operator. The parameter is determined from the 
desired cutoff frequency fc (hz) and the sampling rate At (sec) in the 
expression: p = secant (2irfc At) - tan (27rfc At) as the -3 db cutoff point in 
the filter response. The default value of the list parameter RHO is .74 
corresponding to a cutoff around 15 hz.

DCDEC decodes the reformatted 9-track 800 bpi reels. This is the 
simplest routine since the original data are written as 16 bit two's complement 
words .

INtNDF-C) 
INTEGFP*? IN(NnFCfl)
COMMON /6lK2/OUT(803),LOUT,Nl,N2, PHO,C.KHC) 
OUTd )=IN(NDEC, 1 )nOO 
DO 1000 K=2,LDUT 
KMi=K-l

1000 nui(K )=cRHn*i INCNDFC, K)-IN(NDEC,KMI )
RETURN

DCDECT decodes the Teledyne 27110 7-track 1971 field reels. The 
Teledyne recorder format requires a significant amount of bit shifting in 
order to arrive at a representation acceptable to the 360.

SUBROUTINE DCDFCT IEUFR)
c ' ********** SUBROUTINE: DCDECT **********
C THIS ROUT INF. DCFS TWO THINGS: FIRST IT CHANGES THE SIGN
C CCNVENTICN OF THE TELEDYNE 27110 TO IBM 360 COMPATIBLE AND
C SHIFTS OUT THF LCUl CRDER G(8) GAIN BIT ; THEN IT ALSC GOES
C AHEAD AND DOFS SOME LOW-PASS FILTERING AS SPECIFIED RY RHO IN
C THE FILTER : (H-RHO/2 * ( 1 - Z)/(l - RHQ*Z)
C

INTEGERS BUFR('*OCO)
COMMON/BLK2/CUTI iCOC) , LX, Nl ,N2, RHO,f,KHO
DATA N SHIFT , NB I G   NSHF2/ 20 CO 1000 0 , Z 000 COO CO, Z000200HO/
^NFW=(BUFR( 13)*NSHIFT4NBIG)/NSHF2
OUT(1)=INEW
IBYTE=16
DO 333 K=2,LX

f BYTE) *-K$M I F T^HS \ G ) / MSHF? 
OUT (K)=CRHG*( INEW-ICLD»*KHO*OUT(K-1 » 

333 !BYTE=lBYTE+3
RETURN
END
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DCDEC1N decodes the NCER analog/digital tapes of the 1972 season. It 
was necessary to code the routine in 360 Assembler due to the complexity of 
the unpacking routine. This particular decoding subroutine does no low-cut 
filtering on the data.

//ASfHSL J08 IC74(T,314, 1.0) , 'R !LF Y» 
//HUMP ?X5C ASMGCf PARM=«DFCK,HOLOAO I 
///SM.SYSIN! DO *

START 0
IMTRY DCDECM
USING *, 15
s/w£ { j^ t 12) , ,*

SUB£OUT INF DCDrCM: FORTRAN CALLABLE 
- CALL DCOECNUUF ,LEM,OUT )

MHERE BUF IS THE ]MP'J T BUF C ER INTEG£R*2 THAT
COM* 5 U'JT Oh 'MOERPO 1 D^  RDING 1 AND 
IS TH- PACKED (CONve^TEQ) .N'CtR 7 IRK 
TVIQ CNAN'NFL O^T.A.

LFN IS T|,.p DFS!RF:D IFNGTri OF THif OUTPUT SERIES 
OUT IS T 'HF Ft OAT I NIG POINT uUTPUT ARRAY 

THIS. RCJUTIN? COflPUTEi THE SUM OF THE TWO CHAMM&LS 
AND CC^'VfRTS TO f LD.^T I r;r,- PQ !MT A?4D PJ1 S IT. IN HU T

LQUP1

-,- ... -.-',- -,- .,' 1- -1-

L
LM
L
S r L

LH
St. L
1C
S p DA
SRA
AR

LD
STD
AP
BM
ST

S
IPR
ST
SO
ST£
LA

. *f. ,,> :,. . , -.. ,,v ,f ,,, .,. ,,. .,. 3 . ,,, ... ^. 3,. ,,.

7,3( :),l ) ADDR.
10, 1 1,0( 1)
11,0(0, 11)
11,1
6 , 0 ( , 1 0 )
3,8
3,2( , 10)
6, 12
9,20
8,9 C H A N N E I
4, COM 90
4,CDN90
8,9
ME&

4- , c nv 90
f)nf\; c

0,3
OtCOM94
4 , C J^'9 ;J
4,OC,7) 5 TOR
7,M J,7 )

UT

? SUM
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INPUT PARAMETERS FOR PROCESSING CONTROL 

Description with default values 

PARAMETER (DEFAULT VALUE) BRIEF DESCRIPTION

Underlined parameters should always be set by user according to job 
specifications. Where more than one default value is given the order 
is: package C, CF, CN. A'NU 1 default indicates that this parameter 
is not used in that package.

USER ('U.S.G.S*') 8 Alphanumeric characters specifying the person
running the job. This will appear on the header identification 
of the output plot.

NREEL (9999) An integer number specifying the U.S.G.S. reel number 
appearing on the tape.

LINEID ('DEFERRED') 8 Alphanumeric characters specifying the profile 
line identification.

RANGE (400.) Real variable indicating the shot to receiver offset 
spacing in feet.

WVEL (4875.) Real variable specifying the water velocity in feet/ 
second.

SRATE (.002),(.004), (.004) Sample rate in seconds at which the data 
was recorded or which currently exists on the data tape.

RECEND (1.53) The time in seconds to which the data will be processed, 
i.e. to only process the first 3.0 sec. of the data specify 
RECEND=3.0.

NDEC (2), (1), (NU) An integer specifying the degree of decimation 
desired. For example, with NDEC=2 the input sample rate, say 
2 msec., will be decimated to 4 msec, as the effective sample 
rate during processing.

ITIME (540) Integer number of seconds that the program is allowed 
to run. This is an internal timer which reads the CPU clock 
and does not include I/O wait. This should be set at about 
75% of the total job estimated time on the job card. It insures 
against loss of plot.

RHO (0.74), (.74), (NU) The parameter that controls the low-side 
cutoff of the DC reject filter. A more complete description 
appears in the text.
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NBITS (5) An integer indicating the number of small electro-static 
'dots' used to comprise the trace width on the output section. 
This is an important parameter that greatly affects the appear 
ance of the processed data. It controls the amount of amplitude 
information and the vertical exaggeration of the plot. There are 
about 73.5 dots per inch along both the time and space axes.

NBITS2 (4) An integer similar to NBITS representing the secondary bit 
or trace width. This parameter is used in conjunction with 
MODADD to allow more flexibility in specifying the length of 
the output section.

MODADD (9) An integer value indicating when the secondary trace width 
NBITS2 is to be used. The trace will be NBITS2 dots wide every 
MODADD traces, otherwise it will be NBITS dots wide. For example, 
setting NBITS=4, and NBITS2=5, MODADD=30, then the trace width 
will be normally 4 dots, except every 30th trace when it will 
be 5 dots.

NOTR (2000) Integer number of traces to be processed, including 
skipped traces. ,

NOTRJ (3), (3), (2) Integer number either 1, 2, or 3 indicating the
processing frequency. For NOTRJ=1 every trace will be processed; 
NOTRJ=2 every other trace will be processed.

NSTR (1) Integer number representing the starting trace on the tape 
with which processing is to start. For example, assume a tape 
has 1980 traces on it and it is desired to process only the 
last half of the tape, then setting NSTR=1980/2=990 and NOTR= 
990 the program will start with the 990th sequential record or 
trace on the tape and end 990 traces beyond. To process the entire 
tape, set NSTR=1 (default) and NOTR=1980.

NJQB (3) An integer 1, 2, 3, or 4 which selects the processing sequence 
desired for the job. Within each of the several programs there 
are four options (for the sequences that are available see the 
individual program description) however, in each NJOB=4 is the 
playback only routine, i.e. no processing only plots the raw 
data.

TAPEDD ('FT20F001') 8 Alphanumeric characters of the form FTnnFOOl which 
is the tape data definition tag r DD' which points to the tape to 
be processed, nn is any integer 10 to 99 (except 44) which must

< agree with the job control statement. This permits multiprocessing 
of several tapes (profiles) within the same job. Use of this 
parameter will be illustrated in the job examples.
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RLINCH (7.63) Real variable specifying the length, in inches, of the 
output section (time axis) that is desired. (current maximum 
is 15.25 inches).

The following parameters are used in processing sequences NJOB= 1, 2, 
and 3.

NLEAK (10), (NU), (NU) An integer intergration parameter used in the 
digital automatic gain control routine (AGC). This specifies 
the response time of the control adjustments. The default value 
is for rapid gain adjustments and has proved adequate for most 
profiles.

NJUMP (24), (NU), (NU) An integer setting the update frequency for
the AGC program. It has been found that the gain control trace 
need not be recomputed for each trace. For example, setting 
NJUMP=24 the gain trace is updated every 24 traces.

LENBP (9) Integer number of coefficients in the bandpass filters. 
The higher the number of coefficients the higher the quality 
of the filter in terms of cutoff sharpness and side lobes. 
Filter lengths of 9 to 13 have been found to be adequate for 
most uses.

FHIGH (63.) Real variable indicating the desired high side cutoff
in cycles/second of the filter applied before other processing.

FLOW2 (15.) Real variable of the low side cutoff of the noise
suppression bandpass filter that is applied after processing 
and just before display.

FHIGH2 (63.) High side cutoff of the pre-display filter in cycles/ 
second.

The following Parameters are used in processing sequences NJOB=1 and 3

NPTS

PLOC

BRHO

(2) Integer number of points on the 'parameter 'profile 1 used 
by routine 'Bifilt'. (see Bifilt description).

(0., 1.53) A real array indicating the location of the 
parameter profile 'ties' for Bifilt (see description).

(.5, .5) A real array indicating the rho coefficients 
corresponding to the PLOC tie points. The values for the co 
efficients are determined according to the degree of K wave-
number attenuation desired, 
for explanation.

See the Bifilt routine description
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BSIG (.99, .99) Real array specifying the sigma parameter profile 
for the Bifilt routine. This variable is complementary to 
BRHO and is described in detail under the routine description.

The following parameters are used in the C series programs exclusively 
and only in job sequences NJOB=2 and 3.

NZC (1) , (0), (0) Integer number of leading zero reflection coeff 
icients. In the adaptive deconvolution program the filtering 
is characterized by equivalent reflection coefficients in an 
ideal layered media model.

IFLGAP (2) Integer gap interval between adaptive filter coefficients. 
This has the effect of decimating the filter to only operate 
on part of the spectrum. For example/ setting IFLGAP=i the 
spectrum will be whitened from 0 to f where f is the folding 
frequency. With IFLGAP=2 0 to fn/2; ?FLGAP=3 0 to fn/3.

LCN (9) Integer number of reflection coefficients in the adaptive 
prediction error operator. Maximum allowed is 20.

DWARM (.2) Real variable representing the duration of the warm up 
cycle performed in the first trace to initialize the adaptive 
filter.

WSTRT (.2) Real variable indicating the starting position in seconds 
of the warm up cycle.

ZTAU (.12) Real variable for the relaxation time in seconds of the 
time adaption rate. This is the time to 1/e relaxation of past 
time statistics.

XTAU (10.) Real variable indicating the relaxation distance to 1/e
along the spatial coordinate of the time-space weighting function.

Coding input parameters

1. All coding begins in card column 2 and may be continued to the 
end of the card.

2. The start of the parameter list must begin with &J0BIN and the 
end of the list is marked by &END.

3. Parameters are specified by parmname=data for integer and real 
< (decimal) variables and by parmname='char' for alphanumeric 

character data. Parameters are separated by commas with no 
intervening blanks.
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4. Parameters not coded will assume their default values as 
designated on the parameter description table.

5. The order that the parameters appear is arbitrary, 

Examples

Card Col. 2

& JOB IN NftE£L=l l4tLlrt  ID=' 144-145' ,RECrND=2.5, IT IME = 6uO. ftHC=. 7,
NSI TS = 3,MQOADD = 9 l>99,.NGTRj = 3,N JQB = 3 , 'J$ER= « DC R1L6Y 1 , R L 1 dCH= i 1 . 82 , FH lGH
N7.C = 0 , f-H I GH2 = 7 0 . t F 1 0 W2= L 6 . f L 6 N BP = 1 1 , I PL G AP =2 f LCN = i 0 t Z I AU= . 20 * X T ^ U= 5. 0

Bf<HO= .05, .1, . 16, .16, .2 6,. 36, . 4 , V/STR T = 0. 3 , NOTR =

Card Col. 2

SJ031N Nk£cL = 2i'J»LliN£lD = l L 74- i 7 5 « ,R ANbt> J JO . , Kt C t ND = 3 . 0 , u S£R= ' CC RILEY«, 
N PAGES -2 ,RLli\CH= 15 .? IT I .Me -6 JO f N-;CTR-^i V72»FLOW=6. , FH IGh=6b . , FtCV^ = 16. r F-M i-JH

N=-3fN w TS=-5f Pt'J

/UJ=. 15,XrAU=5.

Card Col. 2

N' NRcEL = 044, LINLID= f 2^3- 22 A 1 , i< bCENi)=2. i> , I T 1 M£= 60 U , f<hO^ , 7 , 
N8IT^ = 3t MJOAOD=V999,Ni)TRJ = 2i NJC3 = ^»U5£R= I OC R i IE Y « ,R L I NCH= 11 ,62 , P 
NZC=Ot FHiGH2=70. f FLCV/2=i6. f LEWBP=il , I PL GAP = 2 , LCN = i 0, 2T AU= *20 , XT AU= 6. 0 ,

 T0=.C5 , .1 , .16, .13, .26, .36, . 4,Vi'STR7 =0.3, ivul R-030 J , a£ND
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PROGRAM MANAGEMENT 

JOB control (JCL) - Stanford Computation Center (SCC)

1. Convention of statement description

a. Lower-case letters indicate that the information is to 
be supplied by the user.

b. Underlining indicates that the information i.3 optional.

c. All coding starts in card column 1 and ends before card 
column 72 except as noted.

d. Blanks are to be included or excluded as given in the 
examples since they act as delimiters.

e. The distinction between zeros and letter 0 is important 
and will be denoted by 0 and 0 respectively.

2. J0B statement 

Form: 

//aaaaaaaa J0B (bbbb,ccc,ddd.d,eeee), 'name'

where aaaaaaaa is the jobname, 1-8 alphanumerics. 
bbbb is the account number 
ccc is the bin number
ddd.d is the job time estimate in minutes 
eeee is the line estimate in thousands of lines, 
name is the user's name, up to 20 characters allowed

3. KEY statement 

Form:

/* KEY kkk 

where kkk is the account keyword as set by the user.

4. SERVICE statement

Form:
f

/* SERVICE CLASS=class

where class if B for using the daytime batch partition 
or 0 for the overnite partition
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5. SETUP statement

The setup statement is used to place a job in hold status and 
tell the operator which tape to mount on which tape drive 
before releasing the job for execution.

Form:

/* SETUP T,' message '

where message may be for example:
'MOUNT TAPE sec (*READ) 0N OCa, name, ace, jobname 1
where sec is the comp. center tape id like U1577

OCa is tape drive, use OC1 for 7 track tapes and
OC3 for 9 track tapes, 

name is user's name 
ace is account number 
jobname is the jobname given on the J0B card

6. Other statements

Several other statements are necessary for the successful 
execution of the processing job such as the EXEC, J0BLIB, and 
DD statements. They will be introduced through examples 
rather than in their general form since we will be concerned 
with only a few of the many possible forms.

TAPE DATA DEFINITION . (DD)

The function of the DD statements is to inform the computer as to 
where a data set (input) resides or to where a data set (output) is to 
be placed. It also provides information about the data set. For example, 
for a tape data set we need to inform the operating system the name of 
the data set (DSN=), the tape reel number (V0L=SER=), the disposition of 
the data set (DISP=), what drive to mount the tape on (UNIT=), label 
information (LABEL=), recording density (DEN=), and the recording format 
(RECFM= and TRTCH=). These requirements may seem annoying at first, but 
as we shall see, it is this type of control structure which will allow 
us to process a wide variety of data recorded by several different 
machines on the 360.

Example (1) We wish to process a tape recorded on thv. 27110 Teledyne 
digital recorder (1971 field tapes). Dens-lty=556 bpi, 7 trick, Tapedd= 
FT20F001 (default), SCC identification is Lape no. U1577. '.'he appropriate
DD statement is:<

//FT20FOO1 DD DSN=SEIS,V0L=SER=U1577,DISP=(0LD,KEEP),UNIT=OC1,
// LABEL=(1,BLP,,IN),UNIT=OC1,DCB=(RECFM=U,BLKSIZE=8000,DEN=1,TRTCH=C)
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Example (2) We wish to process 1972 analog/digital tapes created 
on the N.C.E.R. CDC 1700. Density=556 bpi., 7 track, Tapedd=FT35F001, 
SCC id = U1823. The appropriate DD statement is:

//FT35F001 DD DSN=SEIS ,V0L=SER=U1823 ,DISP= (0LD,KEEP) / UNIT=OC1 / 
// LABEL=(1,BLP,,IN) ,DCB= (RECFM=U,BLKSIZE=8000, DEN=1, TRTCH=C)

Example (3) We wish to process a reformatted 1971 ts.pe produced 
by Teledyne. Density=800 bpi, tapedd = FT20F001, SCC ID = U1980. The 
DD is:

//FT20F001 DD DSN=SEIS,V0L=SER=U1980,DISP= (0LD,KEEP) ,UNIT=OC3, 
// LABEL=(2,BLP, ,IN) , DCB= (RECFM=U,BLKSIZE=8000, EROPT=SKP)

J0B streams

There are three primary JOB streams (sequences of cards in the 
deck) that are necessary for using the Seismic Processing Package. The 
first is concerned with compiling the S0URCE fortran programs into some 
thing called a L0AD M0DULE. The S0URCE program is written in a high- 
level programming language called fortran which makes it easy for the 
programmer to communicate his ideas with the computer. This in turn 
is C0MPILED or translated by the computer into a form with which it 
can directly deal with, namely machine instructions or machine code. 
These machine instructions together with some control text is what 
comprises the L0AD M0DULE. We shall not be concerned at all with what 
the load module looks like, or even with creating new modules (excepting 
when minor modifications to the S0URCE program are necessary).

C0MPILING S0URCE DECKS AND CREATING L0AD M0DULES

J/jB CARD G/&S HE'Rfc 
// KtY CARD 
//F-IRS1 EXEC r-/RTHCL, 

SYSlW DD -

F-/R1RAN

I /LKE'ft. SVSLH^D DD GSX = C74C . ul S6 S ( USviSC \ i D 1 S P = ( NEWt Kb tP ) » 
//. iWir=2314,V/fL = SFR^SYS07f SPACE=f IRK,( Ut it 1) tKLSL) 
//LKEf).SYSLI8 DO fiSN=SYSl .F/RTi I S t 01 
// DO DSN=SYS2 .5SPL IBfiHb 
// OD wSN-SYS^ 
//   DO 25K=SYS2

OBJECT
DECKS i IF AKYJ 
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Moving L0AD M0DULKS from disk to tape and tape to disk

Since L0AD M0DULES are fairly large data sets we may not wish to 
keep a copy of all our different L0AD M0DULES on disk all the time to 
avoid excessive disk storage charges. We may wish to create a tape 
containing all our programs instead. Then as we desire to process 
one type of tape (we have 3 types at present) we would.place that L0AD 
M0DULE on the disk and process several jobs using that program. (recall 
that the operating system can only FETCH a program from a disk file).

1. Copying a LOAD MODULE from disk to tape

Assume that we already have created a L0AD M0DULE named 
C740.USGS on SYS07 (as in the S0URCE example). We wish 
to copy this onto a tape no. U1577.

J$3 CAai) Gjfc S HERE- 
// KEY LA^D 
/* SEKVlCt EAtC = lDLE'
/* StlUP 1,'MUKI Ui57/ IWRIT'c E.MA3LE) £JN -91 RK , R i LE Y, 01 SKM0 V£ ,07^0 ' 
//MOVE EX EC DSG&T 
//G.tf.SYSlfJ OD *
C^PY P05^0/'tO.UoGS,FR/:fr'1 = 231^ = SVSC!^T^=2^00^lDSSAv/£»3 J 

/*

This job will copy the data set named C740.USGS residing on 
SYS07 to the 3rd file on a standard label tape (label=DSSAVE) no. U1577.

To add an additional L0AD M0DULE to this tape we would execute.

// J0B card goes here
/* KEY card
/* SERVICE EXEC=I
/* SETUP T,'M0UNT U1577 (WRITE ENABLE) 0N 9TRK,RILEY, jobname,C740 1
//M0VE EXEC DSGET
//G0,SYSIN DD *
/*C0PY PDS=C740.USGS,FR0M=2314=SYS08,T0=240C=(DSSSAVE,4)

This job would copy the file at C740.USGS residing on disk SYS08 
and place it on the 4th file of the standard labeled tape (label=DSSAVE) 
no. U1577.

Moving the L^AD M0DULE on tape back onto the disk in preparation for x 
processing a tape

Let's assume that we have previously created a tape with all our 
load modules on it. Let's also assume that we have several tapes to 
process that were recorded on the Teledyne 27110 (1971 field tapes) 
We need to use Package CF. If this is located at the 1st file of our 
library tape wo can move it back onto the disk (say, SYS07) by the 
following job:
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//J0B card goes here
/* KEY key card
/* SETUP T,'M0UNT TAPE U1577 (READ) 0N 9TRK / RILEY / jobname,C740'
//PUT0N EXEC DSGET
//G0.SYSIN DD *
//C0PY PDS=C740.USGS,FR0M=2400=(DSSAVE,1),TO=2314=SYS07

Executing L0AD M0DULES residing on a disk file

Assume that we already have a load module named C740.USGS on disk 
volume SYS07. To execute this program is a simple task and we only 
need to inform the operating system where it is via the J0BLIB statement,

//JOBLIB statement is place immediately preceeding the execute (EXEC) 
statement in tho job stream.

1. Example (1)

The following example illustrates the typical job stream for 
executing the Seismic Processing Package when the L0AD M0DULE 
has been placed on a disk storage device (in this example it 
is on disk pack SYS07 and is named C740.USGS). The numbers 
appearing to the left of each statement is not part of the 
statement. Note that all coding of the cards begins in card 
column 1 except for the input parameter cards which begin in 
card col. 2.
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d p CC1
Y

1 //USGSR213 J0B (C7^0,31^,5.0,9)» t USGS.RILEY.R213 /
2 /* KEY ABC
3 /* SERVICE CLASS-0
U /* SETUP F.'PLS »^0UNI TAPE Oi520 (READ) ^N OC3tRILEY, C7^0,USGSK^13
5//J0BL18 OD DSlsl-C /^O.USGS, V/L = SEF.-bYSO /tUNI T = 23i4,DibP =
6//SEISG0 EXcC PGM=USGSC
7 //FTCiFOOi 00 U rNj L f  = 2 3 i ̂

9 //FtO f;P001 UO DDNANf>iriPUT 
0 //F106J-001 OL SYS0UT=A 
1 //rfC/FOOi UL) SY^pUl~3 
^ //01 SPLAY DO UM 1=004
3 //FT20F001 00 OS«=CHUKCHI ,V^L = bER = 01i>£Oi01SP=(0LD,K£EP) ,UMT=U03t 
'4- // LABEL-l2tBLPi , IN) t OCfi= ( R f Cf: M = Ut BtKS 11 t=^^^O^ £R0PT^ SKF ) 
5 //i^PUT Ubx * 8000
5 SJ0B1M NR£EL = 2i5tLINE10=' 174-17 fp ,RANGh = 300.,KLC£ND = 3.0,USEK='CC KiLEY 1 , 
? N PAGE 5 = 2 ,RLlNCH-^L5., i T i M^=oOO, N0R= 1S/92 , f- L0W-6. ,F-H IGH=<i6. , HL0W2=i6. , FhlGH2 = 70

^O., .4,l.,2,,3.,BSIG=.8 f . 93 , ,99 , . 9 l>, . 99 , BRHjE^= . it.2i.it.5,.6,
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Discussion of the example

Card 1 This is the usual J0B card and it specifies in this case that 
the time limit on the job is 5.0 minutes, the output is to be 
placed in bin 314, and that the job is named USGSR213. (A 
good practice is to indicate in the jobname what tape is being 
processed, in this case we're doing reel 213).

Card 2 This is the usual key card indicating that the user has set 
the keyword ABC for account C740.

Card 3 This SERVICE card indicates that the job is to be run in the
0VERNITE partition ($7/minute). To run the job in the daytime 
BATCH partition either leave the service card out or specify 
CLASS=B.($9/minute).

Card 4 The setup card informs the operator what tape(s) to mount for 
our job. Translated the message reads: Please mount tape 
number U1520 on tape drive OC3 (9-track drive), we're going 
to read from this tape only, my name is Riley, my account is 
C740, the jobname is USGSR213, thanks.

Card 5 The J0BLIB card is a message to the operating system that it 
should look in a particular place for the program we're going 
to call up. In this example the program is named C740.USGS 
(as usual) and is residing on disk pack SYS07, and it's 
already there (0LD), and PASS it on to the next job step.

Card 6 This is where we actually call our program named USGSC which 
is a member of C740.USGS (in fact it's the only member). Now 
the operating system passes control to our program and away 
we go. That is, this statement says: in this step called 
SEISGO we want to EXECecute our ProGraM called USGSC.

(6-12)

Card 7 The next 6 cards will always be the same for all our jobs.
They point to system devices that will be needed for the job. 
Cards 7&8 point to a disk file where our output seismogram 
will be written until the processing is finished.

Card 9 Card 9 points to the input stream where the input parameters 
wil] be found.

(Cards Point to the line printer and card punch, resp. 
10&11

Card 12 This references the Versatec electrostatic plotter upon which 
the'output seismograms will be written.
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Card 13 These cards are the usual DD data definition statements.
&14 This points to the input tape which is to be processed. The 

tag FT20F001 is the default TAPEDD parameter. This statement 
indicates the following: The tape mounted is reel U1520 
(same as in the setup statement) . It is mounted on tape 
drive OC3 (9 track) . The LABEL and DCB parameters are those 
for the reformatted 1971 9 track tapes (see the 'discussion 
on the DD statement for the other two forms) .

Card 15 This card always looks like this. It backward references the 
FT05F001 telling the system where the input parameters are. 
The input to the processing program (the parameter list) must 
immediately follow this card.

Card 16 Following the INPUT card we write the desired parameters that 
-19 control the processing of the tape. Note that all coding must 

start in card column 2 .

Card 20 This is the last card in the deck and signals the operating 
system of the end of the job stream.

Other examples

JOB CAKt) b(3cS h'ERt 
// KEY XAKD 
/* SERVICE uLA;>S = G
/>< SEIUP It'PLS MOUNT TAPE Gl57f (READ) ON OC 1 , Kl LEY , C740 , Ui>GSfc 1 1 H , TNx   
//vIOBLlb 01) USi\=C/<iO 
//SLIbGO EXhC PGH=LSGSC 
//F TO IF GUI DD UNI7 = 2314

//FT05FQG1 DD OChA^t= 1 NPUT 
//FT06F001 UU SYSuUl-=A 
//FTG7F001 UJ SrSOUT=B 
//DISPLAY DD UNIT=GC4

DD DSN = SEISf vOL=Shk=Uiti7Y,uli>P = (i3LOfKEep) ,uNlT=UCi,

DD *
ND = 2.5, I T I Mf= ^OU , KhO-=*7 , 

EK= l DC kilt/* ,Ri. I NCH= 1 1 . b2 »fH . , 
f LbAP=2 , LCN = 1 0 , ZTAU= . 20 , X TAO 5.0 , 

. 3 , . t> , i . ,2 . , 2. 5 , 6S I G= .6 , . 9 t ,S9v , . 9S r7 , . 999 , . Vv v , ,«J

Processing Tape No. U1577- assuming package CF is on SYSO7 then we're
processing a 197.1 field tape produced on the Teledyne 27110 digital recorder
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Processing tape no. U1823 - assuming package CN is on SYS07 then we're 
processing a 1972 analog/digital tape produced on the N.C.E.R. machine.

JOB CARD GOES hbkt .  
// KEY CARD '
/* StKVICt CLAbS-0
/* SFFUP T,«P*LS iMCUhT TAPE O'i823 (KfcAu) ON UC 1 t Kl Lc Y , C Y4U , OSGSRG44 ,Tfo)C
/ / JO 9L 113 DO D SN =C 740. U S& S t VOL = S ^i< = S Y S 0 7 t UN I T =2314 i D i S P= ( OLD t P AS S )
//SEISGO fcXEC PGM=USGSC
//FrOlFOOi OD U,NIT = 23L4 t VnL = S£R = SYi03,SPACE = (CYLt 13»2) ) i
// CCli=( RcCFK^VS8,BLK,S IZc^ 720^,, LRECL = 144)
//FTC5FG01 DD DO^AM£=1WPUI ' '
//H06F001 DD SYSQUT-A
//FTC7F001 UD SYSOU7=B
//DISPLAY DD ON IT = 004
//FT20f-001 ID USM-Sf I S i VOL- SL: R = 0 i823 , Dl SP= ( OLD , KL £P ) , ON I F^uo 1 ,
// LA8£L={i,6LP,,lM) f DCe-(RECFM=U,D£N=l,TRTCH=C,BLKSU5=16000J
//INPUT DD *

a JOB IN «RttL = 0*#^,LlNElD = * 223-224' , REC£ND=2. 5, I T I tt£=600 f RHG^ .7 f 
MB1 TS = 3t MODAl;ii=9999,MOTRJ^2fSJOB = 3»USER= l OC RILEY 1 ,R LI NCh = 1 i .82 ,Fh 1GH 
NZC = D,FH1GH2-/0. ,P.LOW2=16. , LENfiP^i 1 , I FLSAP = 2 , LCN = 1 0 , 1 \ AU=. 20 , XI AU= ST* 0 
MSTR^2,NPIS=7,PLOC-0.,.2t.3,.5fU,2.,2.5f6S16=.S,.9 
8RHO= . 0 5,.i,.161.18, .26,.36, . 4 ,WSTRT =0 . 3 , WOT R^ 03 00 ,
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SUGGESTED PROCEDURES

1. Load the appropriate package from the library tape onto a 
disk pack as per sec. 1X-C. Use the Futility partition 
(CLASS=F) if possible, this saves $ for 1/0 bound jobs like this,

2. Determine the depth in time on the section to which processing 
will be useful (RECEND). For conformance with the Raytheon 
fax recorder set ND0TS=3, M0DADD=9999, and RLINCH=4.72XRECEND.

3. Determine the number, of traces to process.; i.e. set N0TR=no. 
tr. to process - NSTR, where NSTR is the starting trace no. 
Set number of traces to jump, i.e. N0TRJ=1 does them all, 
N0TRJ=2 skips every other trace. N0TRJ=2 is recommended.

4. Set the reel no. (NREEL), line identification (LINEID), and 
your name in 1-8 characters (USER).

5. Estimate the time of the job in minutes and code in the job 
card. Set 75% of this estimate in seconds in ITIME.

6. Set the NJ0B parameter to the desired processing sequence.

7. Reset any other parameters to the desired values or use the 
default values.

8. Consider testing your selected parameters on a few traces 
(about NOTR=60 or so). This is most economically done with 
a job time limit of 1 min. in the IDLE priority of BATCH. 
Make any necessary alterations based on the results and test 
again. Then submit for complete processing overnite.*

9. When finished for a period with the program on disk it may 
be scratched from the lobby terminal via the command:

SCR &C740.USGS 0N SYS07 ACC=C740 

*sec. IX-C illustrates the usual job stream
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COMPLETE PROGRAM LISTINGS WITH MAPS

//LIST IT JOB 'C740, 
/* SERVICE LIST
c uses s t i s
r

INTEGER IRACr

I ST PACK AGE C '

IC ING P A C K A G
U 5

* 9!>0 ) ,8UF f LVERS ( 18)
REAL-4 
RIAL*8 
COMMON 
COMMON'
COMMON

CX(20, 1000) ,BRHO( 10) ,BSI&( 10) ,PLOC (
DATF,TIM5,LINEID,rAPF.DD,UStR 
/BLK1/BUF(2000 )

10)

LX,NJUMP,NLfcAK ,RHQ ,CR HO, MOOTS/BLk?/Y(1000),
/BLK3/X(1030) ' 

BQUIVAlfcNCE (TRACEt 1) ,BUF(26) ) ! 
NAME 1. 1ST /J06/NR£ L,l IMF 11), R ANGE ,WV £L , SR AT E , RE C END , NOEC ,ITl^r , RHO, 

1NLEAK,NJUMP,NBIT S,NBITS2,MODADD,NOT R,NQTRJ,NJ 08,T APFDP,USER,NPAGES
2. RL INCH/ADAPT /FHIGH.MZC. , FH IGH2 , FLOW?,, L E N BP , I F LGAP, I CN f OWARM ,WSTRT
3.ZTAU,XTAU/6IFL IYMPTS , PLOC, BS IG , BRHO/JOB IM/NR£EL , LI N£I Pt R AMGC, WVEL 
4,SRATE ,ReCFHO,iMOEC,ITI ME,RHO,NLPAK,NJUMP,NBITS,MB ITS2,MCDADQ,NOTR,

S2,
6 OW A RM , WS F P.T , ZT A'J , XT A U f FMI GH2 , FLOW2 , N PT S , PL OC , 8 S I G, B RHO, NZ C

DATA NREF.L,LINEIO,RANGE,WVEL,SRATE,R£CE;v3,NnEC,ITIHE,N8ITS,N8IT 
1NOTR,NOTRJ, NJ 08, TAP EODf FHIGH, NSTR, FLOW 2 , F H I GH? , LENS P , IFLG Ap f tCN 
2DtfARM,WSTRT,ZTAU,XTAU f NPTS,NPAGESfRLlNCrt,PLOC,BRHO,BSIG,MODADD, 
3USTR,NZC/999,'DEFERRED*,400.,4875. , . 002,1.53,Z,540,5,4,2000,3 , 3 
4 f FT 2OF00 I 1 ,63.,1, 15 . , 63.,9,2,9,.2,.2,.12,10.,2, 1,7 .63,0.,1.53 
58*0.,.5,.5,3*0.,.99,.99,8*0.0,9,'U.S.G.S. 1 ,!/

r
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
r

c
c
c
c
r

c
c
c
c

NAME (

<
USER
NREEL
LI HE ID
RANGE
VJVfL
SR ATE
RECF.m)
NO EC
IT IME
RHO
N8ITS
N8ITS2
MQDAOD
N01R
NOTRJ
WSTR
MJOB
TAPEDD
RL INCH

<
NLEAK
NJUMP
LENBP
FHIGH
FLOW2
FHIGH 2

<
NPTS
PLCC
8 RHO

_____ LIST _ OF

DEFAULT VALUT)

PAP.AM^Tt^S USE
U.S.G.S.)
9999)
DEFERRED)
400. )
4875.)
.002 )

( 1.53 )
(2)
(540)
(0.74)
(5)
(4)
(9)
(2000)
(3)
( 1)
(3)
( FT20F001)
( 7.63)

ADDITIONAL PAR
( 10)
(24)
(9)
(63.)
( 15. )
63. )

ADPITIUNAL PAK
(2)
(0., 1 .53)
( .5,.S)

U S

DEFINITION

P IN- ALL JOP,S>
USER'S NAME (8 ALPHANUMERIC)
USCS REEL NUMBER (INTEGER)
USGS LINE NUMBER (8 ALPAHNUMERIC)
SHOT-RECEIVER OFFSET (FT.)
WATER VELOCITY (FT/SSC)
INPUT SAMPLE RATE (SEC)
RECORD LENGTH TO PROCESS (SEC)
DEGREE OF DECIMATION (1NTF.GE3)
INTERNAL TIME ESTIMATE (SEC.,INTEGER)
DC REJECT FILTER COEFFICIENT

DOTS PER TRACE (INTEGER) 
TRACtWIDTH EVERY 'MOOADD 1 TRACES 
ADD SECONDARY BITS (INTEGER) 
TRACES TO BE PROCESSED (INTEGER) 

FREQUENCY (1,?,OR 3)
(INTEGER)

NUMBER OF 
SECONDARY 
MODULO TO 
NUMBER OF 
PROCESS ING

(I NT)

NUMBER OF STARTING TRACE UN T^PE 
JOB SELECTION! SWITCH ( 1 , 2 , 3 , OR 4) 
TAPE DATA DEFINITION TAG (3 ALPHANUMERIC) 
RECORD SECTION LENGTH IN INCHES (MAX.=15.25) 

USFD IN JOBS 1,2,3> 
TIHN PARAMETER FOR 46C (INTEGER) 
FREQUENCY QF AGC GAIN T?ACE (INTEGER) 
OF COEFFICUNTS IN BANDPASS ( I NT E&E R , ODD ) 

HIGH CUTOFF '(CYCLES/SEC)
LOW CUTOFF (CYCLES/SEC) 
HIGH CUTOFF (CYCLES/SEC)

jfo j-j^s 1,3>
ON BlFILf PROFILE (INTEGER) 
PROFILE TIES (SEC)

UPDATE 
NUMBTR 
PRI OR 
POS T-PRQC. 
POST-PRQC. 

ft METERS US cr> 
NO. POINTS
LOCATION r,r
RHO PROFILE COEFFICIENTS
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c
c
c
c
c
c
c
c
r
w

c
c
c
c
c
c
c
c
c
c
c
c
c
r

P S I G

M7C
IFLGA
LCN
LVARM
WSTRT
ZTAU
XTAU

( .9
<Apni

( n
P ( 2)

(9)
( .2
( .2
( .1
( 10

P

NOOP =
N J 0 >i =
NJGB =
NJUB =

V

9, .99)
T IH:M

)
)
2)
. )

(A

KUCE

1
2
3
4

ERSI

CALL MCLOCK
CALL PC LOCK

AL

LL

SSI

/FI
/F I
/FI
/FI

ON

( PA
( U

n \

W

NG

FL
^L

EL
EL

0

TE
S)

' S I G
RAM FT

NO.
GAP
NO,
PUR
STA
REL
WfL

R I A B L

MA PWO^I LE CC^FFIC It NTS
EPS U5 cr> IN JUiU 2,3>

f}F LbAOING ZERO REFLECT I
BL'TWrEW ADAPT I Vt FILTER
or- RCFLECT ION CO£FF . IM

AH ON DT STATIONARY wARM-
R T I N G POSITION OF WA R M - U-P
AXATTON TIME 10 l/E ( SEC )
AXATJHN DISTANCE TO l/E (

ES \fr. OFAL EXCEPT AS INO

HN CO
CH-FF
1 A OOP

E E F . ( I N T )
1C
R

UP CYCL
(SEC

TRACE

I C A T "-

)

S)

D)

I6NTS (INT)
( IN T r G F R )
E (SEC)

SEQUENCES:

O/NKH
D/MM'O
D/NMH
H/NMO

, T I ,v E

/DC r>EC/AGC/6PASS/BIFILT/BPASS2
/DC P fc'C / A GC / B P A S S / B A F L / B P A
/DCHEC/AGC/BPASS/BAFL. /RIF
/OCDEC/SEI SGM/

DON C

,WFEKDA)

SS2/S
/SEISGM/
El

II.T/BPA

  A 1 l_ FY

SGM/
SS2/SETSG.M/

AUGUST 1972

OS
US
us
U S
us
ij <;

u:
'JS

us
us

us
t ! <^ 
1 .1 J

U?

NILE A K = 10 
NJUMP=2t 
WRITE (6, 876)

2 LHNGTH-RtCEND/SRATE 
IF(MSTR.LF.l) Cu) TH 4 
M=NSTK-1 
DO 3 1=1, M

3 CALL NC)fRRL)( BUF, LEN t IERR, TA
4 LX=LENGTH/NDEC

RLINCH = AMINURLINCH, 15.3) 
IF(RLIMCH.GT.7.65) NPAGES=2

CRHH=( U+RhO )/2.

40

WRI TE (6,JGR) 
IF(MJOB.eQ.^t) GO TP AO 
FLUW=-FHIGH
IF(MOD( LEN8P,2) .FO.O) LENBP=LEN8P-frl
CALL GFILT(FLOW, FHIGH, SRATE2, LEN&P , HLUW2 , FHIGH2, LX) 
IFtNJOB.EQ.l ) GO TO 30 
WRITE(6, ADAPT) 
NSTRT=WSTRT/SRA7E2 
NVv A RM =0 VJ A f< M/ S k AT E2 
ZTAT=ZTAU/SRATE2 
IF'(NJOB.r:0.2) GM TO 40 
WRITE (6,RIFLT)
CALL BIFILT(LX,8SIG,BRH3,rLOC,NPTS,SRATE2) 
CALL TAXIS(LX,SRATE2,NPAG£S,Rl INCH)

, LEM6TH)

CALL FIG999(44,LVEPS ( 1) , 18, 13 ) 

GU TO ( 1727, 1707, 1747, 1737) ,MJ']R
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c
C NJQP=2 
C 

1717 CALL NOE*RO{SUF,LFNf IFa^f TAPEDO)
CALL NMO
CALL DCDECdRACEfNDEC )
CALL AGC
CALL BRASS
CALL BAFL UXfCXf I FLG AP f LCN, K'W AP M f NSTKT , ZT AT , XT AU t NZC )
CALL BPASS2
NDOTS=NBITS
CALL SEiSGM
DO 707 I=NOTRJ,NJTR ,.NDTRJ
NDHTS=MRITS
IF{MGD( If MOD ADD) .FQ.O) NOOTS=Nt5lT52
CALL NOE3RD( 3UF,LEN, I FP« t TAOEDD)
IF( IbPR.EQ.l ) GO TO 983

.CALL NMO
CALL DCOEC(TRACF,NDEC )
CALL AGC
CALL BRASS
IF(NDTRJ.GE.2) CALL NCE.RRD( RUF,LENf 1LF 3 f TAPEDP)
IF( IERR.FQ.1 ) GO TO 988
CALL BAFL GO
IFCNGTKJ.GF.3) CALL NQERSD( BJ F ,1 cN, Ir RR, T APE 00)
CALL BPASS2
CALL SEISGM
IF(MOD( IfKTESTJ.NE.O) GO TO 707
CALL PCLQCM IJP, US)
IF( Uc.GT.ITIME) GO T 0 909 

707 CONTINUE
GO TO 999 

C
C   ' 
C NJ3B=1 
C 
1727 DO 727 I = NUTP. J , NOTR, MQTRJ

IF(MOD( IT MQDADD) .F.0.0)
CALL NCcRRD( 3UF,LEN, TERR, TAPEDD)
IF{ IcPR.EQ.l ) G:J TO 988
CALL NMQ
CALL DCDEC<TRACE,NOEC )
CALL AGC
CALL BRASS
CALL BIGOT
IFU\iGTRJ.GE.2) CALL NCFPRD{ 3UF , L £N , I£R K, T A^ F DO)
IF{f;OTF J.GF .3) CALL N'C C RRO( BUF , L EN , I rR K, T AP r !)0)
IF( IERP .EQ.l* GO TO 988
CALt PPASS?
CALL S2ISGM
IFtMCJDt I,KTEST).NE.O) GO TO 727
CALL PCLUCKC IJF, US)
IF{ IJE.GT.ITIME) GO TO 909 

17.1 CONTINUS
GO TO 999 

C
C ' NJOB-4 
C 

1737 DO 7"37 I = NQTPJfNQTRf NCTRJ
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NDUTS=N3ITS
IF(MQD{ I,MDOADD) .bq.O ) NDOTS=NBITS2
CALL NOERRD( BUF,LEN, I EP.R,TAPEOD)
IF( IERR.EQ.1) GO TO 983'
CALL NMO
CALL. DCDPCtTPACEfNDEC)
IFCNDTRJ.GE.2) CALL KCERFCt RUF ,LEN, IERR f TAPED!))
IF(J40TRJ.GE.3 ) CALL NOERRD( SJ F , L EN , IE nR T TAPE 00)
IFUERR.EQ.l) GO TO 988
CALL SeiSGM
IF(MQD( I f KTEST) .NE.O ) GO TO 737
CALL PCLOCKt I J£, US) .
IF( I JE.GT.ITIME) GO TO 909 

737 CONTINUE
GO TO 999 

C
C NJ03=3 
C 

1747 CALL NOERPD(BUr-,LtN, TERRfTAP^DD) ')$!
CALL NMD
CALL DCOECiTRACE,NDEC)
CALL AGC
CALL BRASS
CALL BAFL(LX,CX, I FLG AP, L CN, N'vs1 ARM ,NST^T , ZT AT , XT AIJ , NZ C )
CALL BIGOT
-CALL BP4SS2
NDHTS=NBITS
CALL SEISGM
;)0 747 I = NOTRJ,NnTP f NOTR.J
NDOTS=NB1TS
I C (MOD(1.MOOAOD).EQ.O) NDDT$=NB1TS2
CALL NGERPO( BUF,Lf;N t I E«^,TA,ptOD )
IF ( IEP.R.EQ.1 ) GO TO 9.88
CALL NMO
CALL DCD£C(TRACF,NDFC)
CALL AGC
CALL BRASS
IF(MGTfU.GF..2) CALL NOERRDC 8JF ,L EN, I F*R , TAPEDO)
IF{ IERR.E0.1) GG TO 988 USG
CALL BAFLGO U C G
CALL BIGOT J 5 "J
IFiNOTRJ.GE.3) CALL NCERROi OUF,LEM,I£KR,TAPEDD)
CALL BPASS2
CALL SEISGM
IF{MOD(I,KTFST).NE,0) GO TO 747
CALL PCLOCK{ IJF, US)
IF( IJE.GT.ITI-'IF.) GO TO 909

747 CONTINUE 
C
C 
r

999 CALL PCLOCKtIJE,IJS) 
WR1TE(6,900) IJ'c 
CALL XCLGCK(IJS) 
WRITc (44,622) U c> rc? 
PO 5 K=l, V)

^> CALL VLINCUVER$,7U) 
CALL VLLMEC '   ,1) 
CALL VL INE(* ',1) 

C
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WRITr. PARM.JHB TO VFPSATEC . . ...
WRITE(44,600)
CALL VLnEUVERS ,70)
WRIT£(44,601) NRf-fL
CALL Vt INE(LVERS,70)
WRITE(44,602) LINEID
CALL VLINE(LVERS,7G)
WRITF(44,603)
GO TO (50,60,70,45),NJOB 

45 WRITE(44,621)
CALL VLINt(LV RS,70)
GO TO 80 

50 WRIT£(44,614)
CALL VLINE(LVERS,70)
WRITE(44,615)
CALL VLINc(LVERS,7G)
GO TO 80 

60 WRITE(44,604)
CALL VLIN£(LVERS,70)
WRITE(44,605)
CALL VLINE(LVERS,70)
GO TO 80 

70 WRITE(44,616)
CALL VLPvl[: (LVERS,70)
WRITE(44,617)
CALL VLINE(LVERS,70) 

80 WRITE(44,603)
CALL VLINF(LVERS,70)
WRITE;(44,606 ) RANGE,WVI-L,SRATE,NSTR
CALL VLINE(LVERS T 70)
WRITE (44,609) RL INCH , KLE i.K , NJUMP ,M8 I TS , MUDAOO
CALL .VLIME(LVERS,70)
IFtNJOR.EQ.4) GO TO 120
IF(NJOB.EQ.l) GG TO '110
WRIT C (44,607) FLOW2,FH1GH2,LEN^P,IFLGAP,LCN,NZC
CALL VLINE(LVERS,70)
WRI T c ( 44, 603 ) DWARM , W STRT , ZTAU, XTA'J ,KHG
CALL VLINc(LVERS,70)
IF(NJOB.EQ.2) GO TO 120 

110 WRIT£(44,bl8) NPTS,PICC
CALL VLINE(LVERS,70)
WRITE(44,619)' BSIG
CALL VLINE(LVER.S,70)
WRITE(44,620) BRHO
CALL Vl.INE(LVERS,70) 

120 WRITE(44,610) NOT P., NOTP J , PE CEND, NDEC , MPAG^S
CALL VLINE(LVERS,70)
WRITE(44,603)
CALL VLINr(LVERS,70)
WRITE(44,612) IJE,DATE,TIME
CALL VLINE(LV£RS,70)
WRITE? (44,600)
CALL VLINE(LVERS,7Q)

CALL
CALL
CALL

152)
CALL

VHN£( '
VL INE( »
VLINE( *

VLI,MC(  

M1 ,1

1 a

TWO-WAY TRAVEL T
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CALL VLINEC ',!) 
CALL XCLHCM IJE, US )
WRITL{6,879) Ut US~ ;
CALL XCLOCM US)   USO<
CALL SOUMP USG'
CALL XCLQCKt IJE, US) USO<
WRITE<44,613) IJE USG:
WRITF(6,613) IJE USG'
CALL VLINE(LVERS,70) JSG C
CALL VLINEC END OF PLOT BIN 314* ,49)USG:
READ(5,JOBIN,EPk=977,F. NO=999Q) USG'
WRITE(6,377) USG'
CALL MCLOCK(hATE,TTHE,WEEKDA) USC
CALL PCLOCMIJS) ' USG 1
CALL ENDTAP USG'
REWIND 1 . USn:
GO TO 2 USG'

9999 STOP USG.'
988 WRITE(6,380) I USG:

GO TO 999 USG:
909 WRITE(6,878) I U^G:

WRITE(44,878) I USG
CALL VLINE(LVERS,70) USG

GO TO 999 - USG
977 WRITE(6,881) 

 GO TO 9999

C FORMATS USG.
600 FORM AT (70 C* 1 )) USG:
631 FORMATC* 1 ,3X, 'CHUKCHI SfA 1971 SEISMIC DATA U.S.G.S. REEL MU. 1 , USG

1 14,3X,»*») USG
602 FQRMAK  *' »UX, 'SINGLE-FOLD MARINE REFLECTION PROFILE NO.» t A£f9X, USG

1 '*') USG
603 FOPMATC* 1 ,30X, «««»»' ,30X,» **) L 1C '~
604 FOPMATC*',15X,'-TIM'E £ SP4-CE ADAPTIVE OEC O.NVO LUT I ON-   , 16X , f * ' ) UbG
605 FORMAT( # ,6X,'PROCESSING SEQUENCE: /rIELD/NMQ/DCDEC/AGC/BAFLGD/SEJ5G

1ISGM/S6X, «*  ) USG
6j6 FORMATC* PARM . JOB= ' , 1 H   , »R ANGE = ' » F 5 . 0, ' , WVEL = * ,F6.0, ' , SRATE = ' , JSb

1 F6.3,',NSTR=»,14,', * ) USG
607 FORM AT ( « * ' , 13X , « FLOW 2 = * , F3. 0, ', FhlGH2=» , F 3 . 0, ' ,i ENB P = S I 2 , V, i FLG A PUS 3

1=',!1,' ,LCN-' ,12,' ,WZC=« , II,' , *' ) USG

1,F5.1, 1 ,PHO=« ,F3.2, 1 , ',5X, *  )
609 FORMAK * ,13X,'RLINCH=«,F4.1,',NLEAK= < ,13,',NJU M P=« f 14, ,N8!TS=»,JSG

I 12, ,MODADD= f ,12,', * )   US^
610 FORM AT ( «*  ,13X, 'NOTR=' ,14,' ,NOTRJ=« r I 1» ' » R ECE?JO= ' , F4 . 2 , ' ,NO£C= I , USG

II 1, ' ,NPAGES= I , II, 1HS9X,  *' ) USG
612 FORMAT C* 360/67 CPU TIME= ',15,' CS^C. DATF: »,A8,2X, US^ 

1 A3,' STANFORD * ) USG
613 FOR^AT{* DRUM.DUMP.PLAYBACK.TIME = 'tl?,* CSEC. 1 ) USG
614 FORMATC** ,23X,«-HDRI ZQNT AL 8 I F I LTER-   , 24X , ' * ' ) L'?G
615 FORMAT C*',6X,'PROCESSING SEQUENCE: /FIHLD/MMD/DCDEC/AGC/8I FTLT/SUSG 

1EISGM/' ,6X,  *  ) -J'G
616 FORMATC*' ,10X,«-TIMe & SPACE ADAPTIVE DECONVCJLUT 10"! + E I F I LTER-' , U S'i 

110X, « #« ) 'J-"

617 FORWAT('-*«,5X, 'PROCESSING S?Q: / F L£ LD/^MO/DCDEC/AGC /8A FLGO/81 F I IT/ " 
1SEISGM/«,5X, * ) USG 

61ti FORMAT(  *  ,13X, 'NPTS = f ,12,' ,LCC = ',10(F3.1 , ' , ' ) ,T70,'*')
619 FORMA T( < * < ,20X,'8SIC= l flO(F3.2, l f l )fT70,«* 1 ) 'JS-;
620 FORMATt  *  ,20X,«BRHO= t »10(F3.2, ' ,' i ,T70, ' *  ) ' i ! v''»
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621 FORMAT*«*«,9X,'SEISMIC PLAYBACK ONLY SLQ: /FI C LD/NMC/DCDEC/SEISGH/USG 
1»,8X,'*«) USG

622 FORMAT( 'START OF PLOT JOB «,^3,', BIN 314')
876 FQPMATdHO,30X,10( «*  ),   BEGIN CHUKCHI JOB A SlOt 1 * 1 ))
677
878
879
860
881
900

C

FQRMATC lHl,30X f 10( '*' ), ' BEGIN CHUKCHI JO-3 B «,10(«*<))
FORMATdHO, »?ST. TIMER SELF-EXIT AI TR. ',13)
FOR W-^T(1H ,'W-BLOCK TIMER:', 18)
FORMAT (1H f *##*END OF FILE ENCDUNTERtD AT TR. *'0.',I6)
FOPMATdHOt  ***ERROR IN INPUT CAROS *#* ABNEOJ *** )
FORMATdHO, 7X, 'PARTITION TIME^ INCSEC. ( ,I3)

END
SUQRQUT INE BAFL( LOUT , C X, I FLGA P t LCN, NWARM , I STRT , ZT AU t XTAU , -NZEPO )

C
r
r  .  t,.

/*

C
C
r
C
C
C
r

C
r

C
C
C
r

C
r

C
r

C
r.
r

C
C
C
C
C
C
C
C
C
C
C
r

C
r
r

C
r
r

c
C
c

_ r- i i o O f l » 1 T T M. n / t 1 i . jj^-T          o U o ~< U U 1 1 r, ;; n A r L                  

THE BURG ADAPTIVE FILTPR LADDER: AN ADAPTIVE OR TIME-VARY!
FIXEO-LEAD PREDICTION ESRQR PROCESSOR. ADJUSTMENT OF &ACH
REFLECTION COEFFICIENT IS MADE EVcRY JUMP STATE ATTEMPTING
TQ MINIMIZE THE STAGE OUTPUT POWER.
INPUTS:

X< 1) ...X(LX)=INI TIAL OATA
LCM= LAST NON-ZERO REFLECTION COEFFICIENT
IFLGAP= NU^BFR OF GAPS BETWEEN FILTER COEFFICIENTS

SETTING IFLGAP=0 DOES MOT GAP THE F.C. AMD
TRIES TO OPERATE ON THE ENTIRE SPECTRUM fRQM
0 TO W WHERE W IS THE FOLDING FREQUENCY.
SETTING IFLGAP=1 OPERATES ON THE PORTION OF
THE SPECTRUM FROM 0 TO ft/ 2 , IFLGAP^Z FPQM
0 TO W/3 ETC. THUS ALLOWING SPECIFICATION OF
WHAT PART OF THC SPECTRUM TO DECONVOLVE.

NWARM=DURATION -OF STATIONARY C ESTIMATION CYCLE
ISTPT=START OF STATIONARY GATF,  
ZTAU = TEMPO'UL RELAXATION TIME TO 1/E
XTAU=SPATIAL RELAXATION DISTANCE TO 1/E

OUTPUTS:
X( 1) ...X(LOUT)=FCP.WARD ERROR PREDICTION TRACE

OTHER VARIABLES:
Fd) ...F(LCN) = FOPW4RO STATE VECTOR
B( 1) ...B(LCN)=8ACKWARD STATE VECTOR
C( 1) ...C(LCN)=ReFLECTION COEFFICIENTS AT FACH STATF
CX=REFLECTIUN COEFF. INTEGRATED IN SPACE t TIME
DEN( 1)...D5N(LCN )= STAGE AUTOPQWER
NUM( 1). . .NUM(LCN)= STAGf CRUSSPOwMR

CALLING «BAFL« FIRST SETS UP THE LOOPING AMD PASSING
ARRAYS FOR THE PARTICULAR PROBLEM AS SPECIFIED BY LCN &
IFLGAP. THEN IT COMPUTES A SHOUT ( LENGTH=NW ARM ) ESTIMAT
OF THE PCFLECTTCN COEFFICIENT SERIES IN QPD^R TO START T
ADAPTION 'OUT WITH SOME REASONABLE NUMBERS. THEN IT LOADS

MG

£.
He

U
THE CX ARRAY UTH THE INITIAL VALUES ANC PASSED INTO ENTRY
'B4FLGO'.

THE USUAL PN'IRY IS « BA PL GO « WHICH FIRST INITIALIZES TH^
BACKWARD APR4Y THEN PASSES TG THc MAIfl ALGORITHM.
THE CX SEPIES IS UPDATED tVfiRY IFLGAP DATA POINTS /^'O IN

OR 
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1000

no 1000 1=2,j
A(1)=A{I )+CX< J, KS)*M J-I + 1)
B(J) = B(J)+MI )*X(KS+< I-J-1)*IFLGAP)

BEGIN MAIN LOOP-

1010

DO 5000 
Z=X(K) 
DO 1010 
F ( J ) = Z
DO 2000

K=KS,LQUT f IFLGAP

j=ifNZE«Pi

J=NZFRP1
OEN(J ) = < F ( J )#*2+B(J) **2) MJR+DEN< J)*DL 
NUM { J ) = F ( J ) *B ( J ) * D* *-NUM ( J ) * UL 
IF(FTEST.LE.l.l) CX ( J ,K)=-2 ,*N'JM{ j )/DEN( J ) 
CX ( J , K ) =- 2 . *DR X*NUM ( J ) /Dt N { J ) +C X ( J , K) #0 L X 

2UJO F<J+1)=F(J)*CX(J,K)*B(J) 
X(K)=F(LCNP1) 
DO 3000 JR=1,NENO 
J=LCN J R

3000 BU + 1 ) = B{ J)+CXU,K)#F( J) 
IFiNZERO.EQ.O) GO TO 5000 
DO 4000 JR=l f NZERO 
J=NZERP1-JR 

4000 B(J+l}=B(J) 
5000 Bl 1)=Z 

C
C         tND OF MAIN I OOP                    

C 
C GAPS.

6000

7000

8000

8050
9000

9050

MOW GO BACK AND FILL IN T H 
IFUFLGAP.EQ.l) GO TO 9050 
DO 9000 L=1,IFGM1 
KSTART=KS+L
DO 9000 K=KSTART,LOUT ,IFLGAP 
KC=K-L 
Z=X(K)
DO 6000 J=1 T NZERP1 
F{J)=Z
DO 7000 J=NZERPltLCN 
F<J-H) = F(J)+CXU,KC)*B(J) 
X(K)=F(LCNP1) 
DO 8000 JR = 1,NE.MD 
J=LCN-JR

3(J^1 )=B( J)*CX(J,KC )*F(J) 
IF(MZERO.EQ.O) GO TO 9000 
DO 8050 JR=1,NZERO 
J=NZERP1-JR

B{ 1) = Z

FTE$T=FT£ST+1.0
RETURN
END
SUBROUTINE SEISGM

SUBROUTINE 'S5I5GM' VARIABLE AREA SEISMIC SECTION PLOTTER.
THROUGH MULTIPLE CALLS TO S= 1SGM ADJACENT TRACES ARE VlRITTEM
TO TH^ VERSATFC FILLING THE FULL-PAGE WIDTH (560 BITS).
DATA: INPUT DATA SERIES
NT = LENGTH QF INPUT DATA
NBITS= WIDTH OF VARIABLE APEA TRACE IN VERSATFC BITS
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AfjD/.jR FOR STACKING IN X TO EHHAN:C C LA'T^Al
c.n-^in ION IN THT Pisf^d'^CL OF AnniTjv- >- ( .n c,r. 
ALGORITHM QP^ATLS IN 11*1= VARYING MPDF 03TwF~
PU r< r KX LP.V.'CUT (RHO=J) AM) PURE: KX H r GHCUT 

(Sr, = l) AS STT !M Thf: KHO/SIG PROF I US.

PARA''

IN
OJT
ND
SI G
PHfi'LOG

NPTS

LOCI         

LOC2 XR

LOG 3 XR

LOG 4 XRHLK

rThk LIST:
IVrHJT TRACT
OUTPUT T«^C!E
Lt\'GTH GF TNPUT/njTDJT TRAGE
SIGMA PARA^T-R PRljFIL^
PMQ PARAPF'TFK FRUFILfc
LCCATION POINTS UF P^RAMCTliR CHANGES

N3. OF SIG/RHO/LuC P'JMTS

SIGMA
X y« _ .»

. RH01 |

HO 2

HO 3

XSIG2

X b I G 3

X S 13 4 '

1 '

RFAL*A SIG( 1)»P.HO( 1) , PLUC( 1 ) , ^ ( luOO) ,c( 1000) ,
RE AL*4 I-NfOUTHd 300) tOUTHR( ij 3 J ) , I i\H ( 10 J J )
INTFG r R*4 LOC(10)
CC^MPN /6LK3/IN(1000)
LOC( !.) = !
DO 5 K=2,NPTS

(1000 )

IF(LUC(K-1).GT.LOC(K)) GO TO 97
5 CONTINUE

LOC(NPTS)=NO 
NP-Ml=r«ipTS-l

V^RITF(6,800) RH1( 1) » 5 IGC1 )
duj F'JPMAT(lHO,6X»'PARAM?.Tt-:P PR r.f- I L b"   / / 1H , 3X , ' D2^ TH « , 

1 4X t 'RHO» , r>X, I SIGV.A I //1H , 6X , ' 1 ' , 2 ( 3 A , r 6. 3 ) ) 
00 10 IW=1,NPM1
WRI TF (6,805) L OC ( I W + 1 ) , RHO( IW-H ) ,SIG( I'^H-1 ) 

COS FORMAT(1H ,3X, K,2( 3X,F6.3) )
FMR=(RHO( 1W+1 )-RHO( IV ) )/ ( LPC( IW + 1 )-l/JC ( 1 d ) ) 
FMS^( SIG( 1K4-1 )-SIG( IW) )/(LOG( I-O 1 )~L JG ( IW ) ) 

I »J+ 1 ) - 1

.GT.NF:\") GO TO 97 
00 10 K=NST?T,NrNO 
R=RHO(IW) -i- FMP,<-(K-NSTRT)
s=sic.( ivn * CMS-MK-VST^T)
0(K)=0.5*(1.*S)*(1.-R) 
F. (K)=S*,^

E (NO) =Si&( 
F { N I) ) = S I G ( 
f)(ND) =0. 13-(1
DC ?0 K=l ,NH 
C)UTH(K)= 0.0

S)*ftH()(NPTS) 
.+S!G(NPTS) )^-(l .-RHO(MPTS) )

72



INH<K)= 0.0 
20 OUTHH (K )=0.0 

RETURN

FNTKY HI (KIT
DO 70 K = 1,K<0
TEMP=n(K) >M lti( K)-INh(K) ) + rj ( K ) *JUTH { K ) - F ( K ) *()UT HH( K )
CUTHHtK ) = UUTH(K) 
OUTH( K) =TCf/P

INH(K )=IN(K) 
7J I\MK)=TEMP

RFTURN
97 W3ITF (6,900)

900 FORMAT { IHOf   ***P 4KM. * HfYS IG r"^ ()R***AbN F3 J *** 8 )   
STOP
END
SUBROUTINE AGC
.'MN^SiON ARMSl 1300)
C13MMPN RMSUOOO) , S^MS( 1000)
COMMON /BLK2/TR4CP 11000) , M, JUMPXt NLEAK
DATA IX/O/
IF(MPP( IX, JUMPX) ,NE,0 ) GO TO 50
B={ !.-»-2.

00 10 1 = 1 ,N
0=TRAC£(1 ) 

10 RN!S (I ) = ARS(Q)
CALL TR! ( At ^, A f \' f SF ^S ,RMS ,SPMS, «MS)
IF( IX .Nr.O) GO TO 30 

  00 20 1=1 ,N 
20 ARMS ( I )=SRMS( I ) 
30 00 ^0 1=1 t N
40 A R M S ( I ) = . 8 *A 1H S ( I ) 4- . 2 * S° M S ( I ) 

C W*ITE(6,77){ARMS(I)fI = l, 500 ) 
C/7 FORMAK 1 GAIN CGRTRCL * /( 10F 12 . d ) ) 

50 DO 60 1 = 1 ,N 
60 TRACF (I)=TRACE(!)/APMS(I)

IX=IXi-l
RETUKN
FND
SUi3FUOTI\E T:U ( A , B , C , N, T , 0, F , F )
DIMENSION T<N),l")(N) f F(N), F(N)
N1=N-1

F( 1)= 1.0
F(l)=0.
DO 10 1=2, Nl
DcN=B+C*E( I-l )
:{ I )=-A/OEN 

10 F( I )=(D( I )-C*F(]-l) )/D£N
T(N) = F(Nl)/( 1.0-E(M ) )
00 20 J = 1,N!1
I = *-J 

20 T(I ) = E( I)*T( I + D-i-Fd )
RFTURN

ENO
SUBROUTINE WMOSfT (RX,Cf DT,N)
INTEGER^t I7D(2000) t I DATA (3 950) ,6UF
COMMON /BLK1/BUF{ 2000 )
K-Q'JIVALE.NCE ( IOATA( 1 ) ,PUF(26) )
TD( 1D) = SQ^T( ID* 10 4- ( .5*RX/(C*JT))*
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//LISTIT JOB *C740,21V ,'L 1ST PACKAGE CF« 
/* SFPVICF LIST
//ZAP FX n C F-ORTHCL»PAPM.FORT='OPT = 2,NAMF = U 
//FOPT.SYSIN re *
C USGS SFISMIC PROCESSING PACKAGF CF C 
C PPOCFSSES 1971 FIFLD DATA RECORDED WITH TFLEDYNE MODEL 2771C 
C SAMPLE 00 CARD FOR TAPF INPUT; ASSUME TAPFDD='FT20FOOI' 
C //GO.FT2CFC01 DO DSN = SFIS,UN IT=OC1 ,VCL=SFR=UXXXX,DISP =(OLC ,KfFP), 
C // LABFL=(I ,BLP,,IN),nCB=(KECFM=U,RLKSI7E=16000tDEN=1, TRTCH = C) 
C REPLACE UXXXX BY COMP. CENTER TAPE I.D., LIKE Uli>77 
C C 

INTEGER BUF#2UOOO),LVFRS(18)
RFAL*4 CX(2C,1000),BRHH(10) ,BSIG( lO)tPLOC(lO) C 
RFAL*8 CATE.TIMF.LINFID.TAPEGDtUSER C 
CCMMON /BLK2/Y( 1000) , LX,NJUMP,NLFAK,RHOtCRHC,NDOTS C 
COMMON /BLK3/X(1000) C 
NAMELIST /JOfVNR^FL , L I NF I 0, RANG Ft kVFL , SR AT Ei,P PC END, NDEC , IT I ME, RHO , C 

lNLEAK,N'JUN'P,Nei TS, N BI TS 2, ;Vo PADD ,NCTP , NOTRJ,NJOb,TAPEDCtUSFR ,NPAGFSC
2.RLINCH/ACAPT/FHIGH,NZC ,FHIGH2,FLCW2,LENBP , IFLGAP,LCN, Db ARM,WS T> TC
3.ZTAU,XTAU/RIFLT/NPTSf PLOC, BS I G , BRHO/ JOB! N/NRFEL , L I ME- ID , R ANGf , W V P LC 
A,SRATFf RECEN'D.NnFCt I TIME, RHO , NL E A K , N JUMP , NB I TS , N B I TS2 ,MOf ADO ,NU TR , C 
5K'OTRJ,Njnfi,TAPFnn,USER tNP AGES, CLINCH, FH I Gh, MS TR , LENBP , I F LGA P , L CN , C 
6CWARM,WSTRT,ZTAU,XT AU,FHI GH2 , FLOW? , NPTS , PL (1C , BS I G , BRHC , N ZC C 

CAT A NR C EL t LINFH) ,RANGE,rt VEL ,SRAT E f RFC ENOt NCECt I T IM F, MHI TS ,NBI T S2 ,C

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
c
C
C
C
C

U; CTR,NrTRJ,Njr6,T
2DkARy,kSTRT ,ZTAU,
3USFR,NZC/999, 'OFF
4*FT20F001« .63., 1,
58*0. ,.5, .5, 8*0. ,.

LIST OF

NAME (CEFALLT VALUE)

APEnDtFHIGH,NSTR,f-LQW2t FHIGH2t LENBP, IFLGAP.LCN,
XTAUtNPTSt NPAGFS , RL I NC h, PLOC, BRHO, BS IG , MCDACO,
r 7RED» ,400.,4375.,.C04, 1.53,1,540,5,4,2000,3,3,

15., 63., 9, 2, 9,. 2, .2,. 12, 10. ,2, 1,7.63,0. ,1.53 6,
99,. 99, 8* 0.0, 9, 'L.S.G.S.' ,0/

PRINCI PAL.. VARIABLES

DEFINITION

<PARAVETFRS USFP IN ALL JOBS>
USFR (U.S.G.S.)
NREEL (9999)
LINEIC {TEFeRRFDJ
RANGE (400.)
WV^L (4f75.)
SRATF (.004)
RFCFND (1.53)
NDEC (1)
ITIMF (540)
PhO (0.74)
N'RITS (5)
M"ITS2 (4)
MOCATD (9)
NOTR (2000)
NOTRJ (3)
NSTP, (1)
NJOB (3)
TAPEDD (FT20F001)
RLINCH (7.63)

<AnriTTPN! M PAR

NLEAK (JO)
NJUMP (24)
LENBP (9)
FHIGH (63.)
FLOVv2 (15.)

USER'S NAME (8 /LPH ANUMFR 1C )
USGS REEL NUMBER (INTFGFR)
USGS LINE NUMBER (8 AL P AHNUMFR I C )
SHOT-RECEIVER OFFSET (FT.)
WATER VELOCITY (FT/SEC)
INPUT SAMPLE RATE (SEC)
RFCORD LENGTH TC PROCESS (SFC)
OEGREE OF DECIMATION (INTEGER)
INTERNAL TIME FSTIMATF ( S FC . , I NTEGER )
DC REJECT FILTER COEFFICIENT
NUMBER OF DOTS PER TRACE (INTEGER)
SECONDARY TRACF^IDTh F.VFRY «MODA~>D« TRACTS ( I NT
MODULO TO ADH SECONDARY BITS UNiEGER)
NUMBER OF TRACES T'J BE PROCESSED (INTEGER)
PROCESSING FRFOUFNCV (1,2, OR 3)
NUK3FR OF STARTING TRACE ON TAPE (INTEGER)
JOB SELECTION SWITCH (1,2,3, OR 4)
TAPE DATA DEFINITION TAG (8 ALPHANUMERIC)
RECORD SECTION LENGTH IN INCHES (MAX. =15. 25)

AMETERS USFD IN JOBS l,2,3>
INTEGRATION PARAHETgR, FCR A£C (INTEGER)
UPOAIfc FKEOUFNCY OF AGC GAIN TRACE (INTFGER)
NUMBFR OF COEFFICIENTS IN BANDPASS (INTFGFR, ODD
PRIOR HIGH CUTOFF ( CYCL F S/S6C )
POST-PRGC. LOW CUTOFF (CYCLFS/SEC)

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
o
C
C
C
C

)C
C
C
C
C
C
C
C
C'"
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CON CALL NMCSET (R £NG r: , WVEL, SR AT E , LENGTH )
ITIMF=ITIM£*100
CALL FI0099 (V* ,LVr.RS( 1) il3t 1«) 

C
GC TO (l727tl707,17'«7ii737).Njm 

C
C NJHR=2 
C 

1707 CALL NOFRRC(eUF,LENt TERRiTAPEDD)
CALL DCQFC7 ( BU F ) 

COUT CALL AGC
CALL RPASS
CALL OAFL (LX.CX, IFLGAPf LCNt NWAR-M»NSTRT, ZT AT f XTAU , .MZC )
CALL RPASS 2  
NOOTS^NRI TS
CALL SFISGM
DO 707 T=NOTRJ,NOTR,NOTRJ

i F ( MCC ( 1 1 wnr ADD > . EO .0 ) MOOT S=NBI 7S2
CALL NO C R«D( PUF , L EM , I ERR , T AP ETC )
IF( IFRR.FQ.l) GH TO 988
CALL ncnFCT (RUF) 

COUT CALL AGC
CALL BPASS
IF(NOTRJ.GF.2) CALL NGFRRDt BUF, L EN , I ERR ,T AP EDO )
IF{ IFRR.frO.i) GO TO 988
CALL BAFLGC
IF(NDTRJ.GP.3) CALL NOERRD( 3UF , LEN , IF. RR , T APFP C )
CALL BPASS?
CALL SEISG?*
IF(MOD( KKTFST) .NF.O) GO TO 707
CALL PCLOCKl IJF/IJS)
IF( IJF.GT.ITIME) GO TO 909 

707 CONTINUE
GC TO 999 

C 
C
C NJOB=1 
C 

1727 DC 727 I = NOTRJ , NflTR f NOTR J
NCOTS=NPITS
IF(KOD( I, MOO ADD) .EQ.O) NDOTS = NRITS2
CALL NCEPRC(BUF,LFN, ItRP.TAPEDC )
IF( IERP.FO.I) GO TO 988
CALL OCDFCT (BUF ) 

COUT CALL fiGC
CALL RPASS
CALL BIGOT
IF(NOTRJ.GE.2) CALL NOFRRDt BUF , LON, IERR , T APFD C )
IF(N1TRJ.G*".3 ) CALL NOERRD( BU F , L t N t IFRR , T APEDC )
If ( IFRR.FO. 1) GO TO 988
CALL BPASS?
CflLL SFISG^
TF(MCD( I,KTEST) .NF.O) GO TO 727
CALL PCtOCK ( f JE, US)
!f( IJ- .GT. 1 TIMf } GO TCl 909 

727 CCNTINUK
GO TO 999 

C 
C NJ08=4
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1737 no 737 I=NGTRJ,NnTR,NOTRJ 
NPnTS=MBITS
IF(MOC( I,MfDAOD ).FQ.O) NDGTS = N3 ITS 2 
CALL NQFP P n ( PU F , L IrN , I FKP , T A Pt-T C )
IF( IPRR.FO.D en TO 988
CALL CCDFCT(PUF)
IF(NOTPJ.GF.2) CALL NUFRRD< BUF,LEN,IERk,TAPEOD)
IF(NOTRJ.GE.3 ) CALL NO C RRD( 8UF,LFN,I ERR ,TAPFOC)
IF( lERR.EO.1) G'l TU 988
CALL SEISGf
IF(MGD{ I.KTFiST) .NG.Q) GO TO 737
CALL PCLHCKt IJF, US)
IF( IJF.GT.ITIME) GO TO 909 

737 CCNTIMLF
GO TO 

C 
C 
C 

1747

COUT

CHUT

747

999

ACC
BPASS
RAFL(LX,CX,IFLGAP,LCN,N^ARM,KSTRT,ZTAT,XTAU.NZC
RIGGT 
RPASS2

NJOB=3

CALL NCERP.rMBUF ,L EN , I ERR , T APEDD )
CALL
CALL
CALL
CALL
CALL
CALL
MDOTS=NRITS
CALL SEISGM
no 747 I=NCTRJ,NDTR,NOTRJ
NOnTS=NGITS
IF( MOnt I, MCnAOD J.FQ.O) MOOTS-NB1TS2
CALL NGFRRH(PUF,LFN, IEPR,TAPEDD)
IF{ IFRR.EO.l) GO TO 988
CALL nCCFCT(EUF)
CALL AGC
CALL RPASS
IF(NOTPJ.GF.2) CALL
IF(IERR.F0.1) GO TO
CALL BAFLGO
CALL BIGGT
IF(NOTPJ.GF
CALL BPASS2
CALL SEISGM
IF(MOD( I,KTPST).NE.O)
CALL PCLOCK( IJF, US)
IF( IJF.GT.ITIME) GO TO
CONTINUE

CALL PCLOCKl IJF,US) 
WPIT C (6,900) U rr 
CALL XCLOCKUJS) 
WRITE144.622) USFR 
DO 5 K=l, 19

VL INE(LVBRS,70) 
VLINE(  ',1) 
VLINEt '  , 1)

NOER^Cl 
988

BUF,LEN, IERR,TAPFOD)

,3) CALL NOERROt BUF, LEN, IE RR , T APFDC)

GO TO 747

909

TALL 
CALL 
CALL

PARM.JOR TO VERSATFC
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CALL XCLOCMIJF.IJS) Cf
WRITF(6,879) IJP CF
CALL XCLOCKUJS) ' CF
CALL STUMP CF
CALL XCLHCM IJF , US) CF
WRITE(44,613) IJE , CF
WRITE(6i613) U r CF
CALL VLINE (LVFRS,70} CF
CALL VLINFC END OF PLOT BIN 314»,49)CF
REACH 5, JOBIN,ERR=977, EN0=9999) C!
WRITP(6,877) Cf
CALL V.CLOCK (CATF,TI ME.WCEKDA)   Cf
CALL PCLOCK(IJS) C'l
CALL ENDTAP Cf
RF*IND 1 ' Cf
GC TO 2 Cf

9999 STOP ' Cf
S8e WRITF(6,880) ! Cl

GO TO 909 . . Cf
SOS kRIT?(6,878) I C!

WRITE( 44, 678) I Cf
CALL VLINE(LVFRS,70) Cl
GO TO S9<? Cl

977 WRITE(6,381) Cl
GC TO 9999   C!

C Ci
CFORMATS Cl

600 FdRMATt 70C *  ) ) Ci
601 FCPMATt  * ,8X,'CHUKCHI SEA 1S71 SEISMIC DATA U.S.G.S. REEL NO.  , C!

1 14,8X,'*') C
602 FOFMAK  * , 10X, 'SINGLE-FOLD NARIN'E REFLECTION PROFILE NO.«,A8,9X, C

I  * ) C
6C3 FOPM/*T(«*« ,30X, '««»»' ,30X, «*') C
604 FCPMAT( * ,15X, '-TIME & SPACE ADAPTIVE DECCNVOLUTI ON-',16X,  *') C
605 FQRMATC*',6X,'PROCESSING SECUENCE: /FIELD/NMO/DCDEC/AGC/BAFLGO/SEC

II SGM/' ,6X,'*') C
606 FCRMATC* PARw. JOB = » ,1H« , 'RAMGE = ' ,F5.0, ' ,WVFL=» ,F6.C, ' ,SRATE=S C

1 F6.3, ' ,fJSTR=' , 14, ' , *' ) C
607 FORMATt '*' , 13X, «FLOW2 = ' ,F3.0,» tFHIGf-2 = ' t F3.0, 1 ,LENBP=SI2,« t IFLGAPC

l=«,Ili l ,LCN = «,I2t l ,NZC=», II,  , * ) C
6C8 FPRMATC*' , 13X,' DWARM = » ,F3.2,» ,^STRT= t ,F3.2,» ,1TAU = » , F5 . 3 ,   , XTAU= ' C

ltF5.lt" ,RHO = « ,F3.2, ' , ' , 5X,'* ) C
6C9 FORMAT(  *  , 13X,»RLIKCH= t ,F4.1,' ,NLEAK=',13,  ,NJUMP=« ,I4,',NBITS=',C

i 12, ,MODADD=',12, , * ) c
610 FORMAT ('*' ,13X, 'NOT R=« ,14,' ,'NCTRJ = » ,1 i, «,RECEND=' ,F4.2, ' ,NDEC=« , C 

lTl, l ,NPaGFS = ',Il,iH',9X,'*«) C
612 FORMAT C* 360/67 CPU TIME= ',15,' CSEC. DATE:   A8,2X, C

I A8, ' STANFORD *  ) C
613 FQPM4T{« DRUM.DUMP.PLAYBACK.TIME = ',17,' CSEC.*) C
614 FORMAT ( «*   ,22X, '-HORIZONTAL 31 F IL TER-   , 24X ,' *   ) C
615 FCRMAT < * ,6X, 'PROCESSING SEOUENCF: /FIELH/NMH/DCOEC/AGC/B I FILT/SC 

1FISGM/',6X, * ) C
616 FCPMATt  *  , lOXt'-TIME & SPACE ADAPTIVE PECONVPLUT ION + B I F I LTER-',C

II OX,'*') C
617 FOR^AT (»*' ,5X,'PROC ESS!N£ SEC: /FIELO/MMO/OC^FC/AGC/RAFL &0/BIF!LT/C

iSEi s& M / «,5x, '* ) .  :
618 FORMAT( *  , 13X, NPTS = « ,12 ,' ,LUC=' ,10(F3. 1,' ,' ),T70,' * ) C
619 FPPM/\T( '*', 20 X, 'HSIG=' , 10 ( F 3 .2 , ' , ' ) , T70 , ' * ') C 
6?C FHPMM(  *«,20X, l DPHr = » f lG(F3.2t l , l ).T70, 1 * 1 ) C 
621 FORMAT( '* ',9X,'SFISMIC PLAYBACK ONLY SEQ : /F I FLC/NMO/DCDFC/SEISGM/C
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	* ' )
£22 FOPMATl »START OF PLOTJDB '.AS, 1 , BIN 314 1 )
876 FCRMATdHO, 30X, 10( '*  ),   B^GIN CHUKCHI JOB A
877 FOR.MAT(1H1,30X, 10(  * ) »  BEGIN CHUKCHI JOB B
878 FORMAT (1HO,*FST. TIMER SELF-EXIT AT TR. «,I8)
879 FORMA1 (IH ,«W-RLOCK T IMF*: 1 ,18)
880 FORMATdH f »***FMO CF FILE ENCOUNTERED AT TR.
881 FCRMATdHO,  #**r r<RrR IN INPUT CARDS *** ABNEOJ *** )
900 FORMAT dHO,7X,« PARTI! IHN TIMER IN CSFC. «,I8)

C
END
SUBROUTINE ftAFL < LOUT ,CX , I FLGAP , LCN't NW ARM , I STRT , ZTAU , XTAU , NZ FRO ) 

C

^ _,____,_______ ._ ̂  ULKJUllNt B A t~ L                       

C ___________________________
c
C THE BURG ADAPTIVE FILTER LADDFR: AN ACAPTIVE OR TIME-VARYING
C FIXED-LEAD PREDICTICN EkRCR PROCESSOR. ADJUSTMENT OF EACH
C REFLECTION COEFFICIENT IS MADE EVERY JUMP STATE ATTEMPTING
C TO MINIMIZE THE STAGE OUTPUT PCWER.
C INPUTS:
C X( 1 ).. ,X(LX) = INI TI AL DATA
C LCN= LAST NON-Z^RO REFLECTION COEFFICIENT
c IFLGAP= NUMBER OF G^ps BETWEEN FILTER COEFFICIENTS 
c . SETTING IFLGAP=O DOES NOT GAP THE F.C. AND
C TRIES TO OPERATE ON THE ENTIRE SPECTRUM FROM
C 0 TO VI WHERE W IS THE FOLDING FREQUENCY.
C SETTING IFLGAP=1 OPERATES CN THE PORTION OF
C THF SPECTRUM FRDM 0 TO W/2 t IFLGAP=2 FROM
C 0 TO W/3 ETC. THUS ALLOWING SPECIFICATION OF
C VlHAT PART OF THE SPECTRUM TO DECONVOLVE.
C
C NWARN*OUkATION OF STATIONARY C ESTIMATION CYCLE
C ISTRT=START UF STATIONARY GATE
C ZTAU=TEMPORAL RELAXATION TIMF TO 1/E
C XTAU=SPATIAL RELAXATION DISTANCE TO 1/E
C OUTPUTS:
C Xd )...X(LOUT)=FCRWARD ERROR PREDICTION TRACE
C OTHER VARIABLES:
C Fd )...F(LCN)=FORWARD STATP VECTOR
C 6d )...B(LCN) = BACKViARr) STATE VECTOR
C Cd)...C(LCN)=REFLECTICN C CE FF I C I EN TS AT EACH STATE
C CX=RFFLECTION CGE^F. INTEGRATED IN SPACE £ TIME
C DENd)...DEN( LCN)= STAGE AUTOPOVER
C NUM(1)...NUM(LCN)= STAGE CROSSPC^ER
C
C CALLING «BAFL» FIRST SETS UP THE LOOPING ANO PASSING
C ARRAYS TQ^ THE PARTICULAR PRCBLEM AS SPECIFIED BY LCN £
C IFLGAP. THEN IT COMPUTES t SHORT ( LENGTH=NWARM) ESTIMATE
C t OF THE RFFLFCTION COEFFICIENT SERIES IN ORDER TO START THE
C ADAPTION HUT ^ITH SOME REASONABLE NU,W B C RS. THEN IT LCADS UP
C THE CX AFRAY *ITH THE INITIAL VALUES AND PASSED INTC ENTRY
C «BAFLGO»,
C
C T HF LSUM [-^ r-',Y IS M-Af-LGO 1 WHICH FIR5T INITIALIZES THE
C PACKARD AkR-\Y THFN PASSES TO THE MAIN ALGUKlThN.
C THE CX SERIES IS UPDATED ^VERY IFLGAP DATA POINTS AND IN
C THE INTERMEDIATE STEPS THE OUTPUT ARE INTERPOLATED CR
C PPQCFSSR) AS THOUGH THE R.C. K-ERE STATIONARY.
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MI ) = A (I }+CXU,KS)*A( J-I
1000

BEGIN VAIN L HOP

DC 5000 K = KSfLCHJT,IFLGAP
Z=X(K)
DC 1010 J-1,NZCRP1

1010 r{ j) = z.
DC 2000 J=MZFRPltl.CN
DEN'( J) = (F (J )**?+BU )**2)*OK+DEN< J )*DL
NUM ( J) =F( J) #B( J )*r)R + NU^ (J ) *DL
IF(FTEST.LE.l.l) CX ( J , K)=-2.*NUN(J)/DFN(J )
JCX(JtK)=-2.*DRX*NU'MJ)/DEN(J)+CX(JfK)*GLX 

2COC F(J+1)=F(J)+CX(J,K)*8(J)
X{K)=F(LCNP1)
CO 3000 JR=1,NFND
J=LCN-JR 

3000 B(J*1)=B(J)*CX(J,K)*F(J)
IF(NZERO.EQ.O) GO TO 5000
DO 400C JR=1,NZEPO
J = NZERP1-JR 

4000 B(J*l ) = B(J) 
5COO B(1)=Z

FND OF MAIN LCOP-

NOW GO BACK AND FILL IN THE GAPS.
iFiIFLGAP.FO. i) GO TO 9050
CO 9000 L=ltIFGMl

DO 9000 K=KSTAPT,LOUT,IFLGAP
KC=K-L

Z=X(K)
DO 60CO J=1,NZFRP1 

6000 F(J) = Z
DO 7COC J=NZFRP1,LCN 

7COO F(J*1)=F(J)*CX(J,KC)*B(J)
X(K)=F(LCNP1)
co 8300 JR=I,NPND
J=LCN-JR 

8000 E(J*1)=P(J)*CX(J,KC )*F(J)
IF(NZFRO.EQ.O) GO TO 9300
DO 805C J»=ltN
J=NZERP1-JR 

8050 B(J*l)=P(J) 
9000 B( 1)=Z

9C50 FTEST^FTFST^-l .0
RFTURN

SUBROUTINE SEISGM

SUBROUTINE »SEISGM« VARIABLE AREA SEISMIC SECTION PLOTTER.
THROUGH rtlLTTPLE CALIS TQ Sc!Sf,M ACJ^CFNT TRACFS ARC V>KfTTEN
TO THE VERS/5TFC fllliUG THE FL'IL-P*'J£- .-IJTH ( '3cO BITS).
DATA: INPUT DATA SERIES
NT = LENGTH OF INPUT 3AT A
NBITS^ MOTH OF VARIABLE ARFA TRACE IN VFRSATFC bITS
MPAG r S: V-hEN NPAGES-1 THF RECORD SFCTICM FILLS HNF PAGE
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C OF THF VERSATEC (7.536 IN.) FOR ANY LENGTH RECORDS.
C fcHRvl NPAGFS=2 A SPECIAL CPTION IS INVOKED ALLChING
C SOMEWHAT Mt)«E GENERAL DISPLAY AS FtLLOWS.....
C 'PUNCH' INDICATES THF DESIRED RECORD SECTION LENGTH
C IN INCHES. THUS THE ^ECCRDS CF LENGTH NT ARE SCALED
C INTO A VARIABLE OBJECT SPACE THAT MAY TAKE UP MORE
C THAN PNF PAr,E-WlDTH. THIS IS ACCOMPLISHED BY COMPOSINGCF
C THP FLHT INTU A LONGER BUFFER THAN THF VERSATEC CAN CF
C HANHLE (WHICH IS 70 BYTES) AND DUMPING THIS PLOTTED C F
C CATA ONTO A 2301 CRUM (FT IN I T 1) . THEN WE REWIND ANDCF
C FETCH AND foRITE THE FIRST 70 BYTES ON ONE PAGE; THEN
C GO BACK AND FETCH AND WRITE THF NEXT 70 BYTES CR
C LESS.
C
C.  TAXIS 1 MUST PF CALLFD BEFORE 1ST 'SEISGM' CALL SINCE
C A REFERENCE TABLE MUST BE GENERATED.
C

INTEGERS IRFF( 1120)
LOGICAL** LMZ t LZtLASK,LlNE(35tlO) , LfADt 1 8 ) ,LOA02 ( 35 ) , LBOT*1(72)
LOGICAL** LTAX(35) ,L IGHTt 35) ,CARK(35) ,LMASK(3?)
CCKMGN /RLK2/CATA(lCOO),NT,N5tN6,R5 t R6iNBITS
EQUIVALENCE ( LBCT ( 1 ) , LO AD2( 1 8 ) )
CATA LM7.LZ ,L IGHT , n ARK /Z8 OOCCOOO , 36*Z COOGOOOO ,3 5*ZEF FFFF FF/
DATA l.M A SK/Z8COCOOOO,Z*00000 00 »Z2 CO 00000 »Z1 0000000, ZObOOOOOO, 

1 Z CAOCOCCC.Z 02000000, ZC100CGOC,Z 00800000, ZOC400C CO, Z00200 000, 
2ZC01CCCCC,ZC0080000,ZOOO*0000,ZOOC2COOC,ZOC010000f ZOOOOSOOOf 
3ZCOCC*CCCtZCG002000,ZOCC01')00«ZOOCC0800f ZOOOOO*00,ZOU000200t 
AZOOOOOlOOtZOOOOOOnOt 7.COOOUO*OfZ00000020tZOOOOG010fZ00000003 » 

. 5ZCCCOOCC4t 7CC000002 .Z00000001/
NMAG=MINO(1C,NRITS)
SUM=0.
DO 121 K=l,NTt*

121 SUf=SUM+ABS (T)

C WRITF(6t900) ER^S
C 900 FORMATt 1H^-,100X,F11 .1)

SCAL E=0.5*NMAG/ ERMS
IBIAS=(NMAG + 1 )/2
DO 20 I=1,JRYTFS
DO 20 J=1,NMAG

C SETTING = LTAX WRITES TIME MARKS ACPGSS ENTIRE SECTION, LZ. DOESN'T 
C 2C LINEd ,J) = LZ

20 L INEl I , J)=LTAX( I )
DO *0 1BIT=1,32
l.ASK = L^ASK( IBIT)
IBYTF = 1
DO 40 IL=IPIT,JBITS,32
IMAG=IPIAS4-LATA( IP E F( IL ) ) *SC AL E
IF( I^AG.LE.O) GO TO *0
If^AG = MINO (NMAG, IMAG)
DO 30 I = 1,1 MAG.

30 L INF ( IBYTE, I) = L I NE ( I BYTE , I) . OR . L ASK 
*C IBYTE = IBYTF * 1

DO 50 l=l,NMAG 
50 WIUTP(l) (I INE(K, I ) »K^1, J8YTES)

LKNT = LKNT + NMAG
RETURN 

f. 
C ENTRY 'TAXIS* WRITES A TIME SCALE TO THE VTRSATEC.
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C SRATE IS TI-F SAMPLING RATE. TICK MARKS ARE AT 100 MILS. 
C

FNTPY TAXIS(NT,SRATEtNPAGES trtL INCH)
JBYTES=18
JBITS=560
IFtNPAGFS.LE. 1 ) GO TC 55
JRYTES=35
JBITS=MIN1( 1120.tRLINCH*73.25) 

55 SCALE=< JBITS-l)/m*SRATE)

7YMF=0.
DO 60 I=1,JBYTFS 

60 LTAX( I )=LZ
00 70 I=1,ITMAX
IR=SCALE*TY*E + 1.0
IBYTE=dR-l)/32 + I
IBIT=IR - ( I5YTE-1)*32
LASK=LMASK (I8IT)
LTAX< IRYTF)=LTAX( IRYTE) .OR.LASK 

70 TVME=TYMF * 0.1
SCALF=(NT-1.)/(JBITS-1. )
no 90 IL=I,JPITS

90 IREF (IL) = SC/iLF* ( IL-1) * 1.^9999
no 83 I=I,B

83 UPITF(l) LIGHT 
WRITFd ) HARK 
CO 84 1=1,10

84 WRITE( 1 ) LTAX 
V\RITE(1) DARK
no 8i 1 = 1 , 10

81 V^RITEtl) LIGHT
LKNT=30 

C
RETURN 

C
C ENTRY SCUMP DUMPS THE DRUM TO THE VERSATFC 
C

ENTRY SCUMP
DC 85 1=1,380 

85 WRITE(l) LIGHT
REWIND 1
NL=LKNT + 378
NFIN=NL
IF(NPAGES.GT.l) NFIN=NL-340
DO 82 I=l,NFIN
PFACd ) LOAD 

82 CALL WRITFR(LHAD,70 )
IF(NPAGES.LF.l) GO TC 67
REWIND 1
DO 86 1=1, NL
READd ) LOAD?

86 CALL ViRTTPR(LBOT(3)t70)
87 CONTINUE

RETURN
FNO
SUB ROUT THE BU! M ( NO , S I r,, RHO , I 5 L OC ,MPT S , SR AT J-? ) 

C 13 IL INER KX FILTER
C USEFUL FOR EXTINGUISHING HORIZONTAL PRIMARIES 
C ANH MULTIPLES INTERFERING WITH DIPPING REFLECTORS 
C AND/OR FOR STACKING IN X TO ENHANCE LATERAL
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c
c
c
c
c
C PAP

C IN
C OUT
C ND
C SIG
C RHO
C LOC
C NPT
C

CORRELATION IN THE PR ES
ALGORITHM OPF.RATFS IN T
PURE KX LU*CUT (RHO^O
( SIG=1 ) AS SET IN ThE R

AMETPR LIST:
INPUT TRACE
OUTPUT TRACE

ENCE OF ADDITIVE NCI SE.
IMF VARYING MO.PF BfcTWF r rj
) AND PURE KX HIGHCUT
HO/SIG PROFILES.

LENGTH Of INPLT/PUTOUT TRACE
SIGMA PARAMETER PROF I
PHO PARAMETER FROFILE

LF

LOCATICN POINTS OF PARAMETER CHANGES
S _NO. OF SIG/RHG/LOC PC INTS

C RHP SIGMA
C LPC1-
C
C
C LOC2
C
C LCC3
C
C
C LCC4
C

 

 

X _ _ _ _ _ __v_ __
A

. RHOi
.

XRH02
 
XRH03

XRH04

C

.
 

XSIG2
 

 

XSIG3
«

 
X SIG4

800

805

REAL* 4 SIG( 1) ,RHO(l ), PLOC (1 ) ,D( 1000) , E( 1000),F( 1000) 
RFAL*4 IN,OUTH( 1000) ,OUTHH( 1000 )t INH( 1000) 
INTEGER*'* LOCtlO) 
CCMMON /PLK3/IN( 1000) 
LfC( 1 )=1 
CO 5 K=2tNPTS 
LCC(K) = PLOC (K)/SRATF2 
IF(LQC(K-1) .GT.LOC(K)) GU TO 97 
CONTINIF 
LOC(NPTS)=NO 
NFMl=NPTS-i
V»RITF(6.800) RHO(l) ,SIG(i )
FCRMAT (!HOf6X,« PARAMETER PROF I LF. « // 1H ,3X, 'DEPTH 1 , 

1 AX, »RHC« ,5X, ' SIGMA 1 // 1H ,oX » « 1 * , 2 ( 3X , F 6 . 3 ) )
no 10 iw=itNPMi
WPITF(6,805) LC)C( IW+1) ,RHO( IVo 1 ) , S I G ( I W«- 1 )
FORMAT (1H , 3X , I 4, 2 < 3X, F6. 3) )
FMR= { PHC< IW + 1 )-RHO( IW) )/(LOC ( IW + 1 )-LQC{ IW) )
FMS=(SIG( IW+1 )-SIG(I W) )/(LOC( IW + i)-LOC( IW) )
NFNO=LOC( IW-H ) - 1
ISSTRT = LCC UW)
IF(NSTRT. GT .N^NO) GO TO 97
DO 10 K=NSTRT,NENO
R=RHO( IW) 
S^SIG(U) 
D(K ) = 0.5* 
E(K)=S+R 

1C F(K )=S*R 
E(MO) =STG 
F(NQ)- S 1G 
C(NR)=0.5*(1 
CO 20 K=1,ND 
CUTH(K)= 0.0 
INH(K)= 0.0

FMR*(K-NSTRT) 
FMS*(K-NSTRT) 
+ S)*{ l.-R )

S ) *RHO{NPTS) 
+SIG(MPTS) )* 1 .-RHO ( NPTS ) )
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OD DSN=SYS2 .VERSLI B,CISP = SHR
/*
//LKE
BESD
RTXT
BESD
BTXT
RTXT
BTXT
BTXT
BTXT
BTXT
BTXT
BTXT
BTXT
BTXT
RTXT
BTXT
RRLD
BEND
/*
/*
/*

C.55YS

H
Y
0
8
0

AY
A-

AO
AC
-

M

IN
C
Y
C
*
H
D
D
D
8
8
8
8
>
<
*
-

nn *
ADCDECT
AGOO<G DCOECT %G<Q( Q(0-G
BBLK2 E

GDGG HG3)
E 14

A* A 3 C ( & 
A" 1111 2

A
A 8
A A
AC-GUQ-G-AO FAG r)QOGG<0- OC QO
AG JGC CM -GCGOJ C £ GNf-GGO   DQ

-) GHGGG8Q G8Y-GQ   CGK 
?UI BG G38-74AO HAO -Q

DC
DC 
nc 
DC
nc 
PC 
DC 
DC
DC 
CC

A&8HP- 

AJSCBC 
AC- <Q£ 
A AU 
A F 

B A<

G& -) £Hf.CG8Q/$YY CO- GCKSG J2 
8S- o)-?0:UOT- # 9ROGo)GGJ6$ ll 

OOCO*&*K"£<G=0-£ AC- AC B $VC-CUCOCYGOCH 
Y A<

D H 
H A A< - A A< U A A< Y

A= CATF 73.027/17.40.22

&&GODC
G=0 £DDC

DC
DC
C(

. DC 
DC

RALPH JOB STATISTICS  804 CARDS READ   
0.00 MINUTES CPU TIME

804 LINES PRINTED   
0.00 MINUTES WAIT TIM*
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//LISTIT JOB 'C740,314',' LIST PACKAGF CN 1
/* SERVICE LIST
//ZAP FXEC FORTHCL,PARM.FORT=M}PT=2,NAME=USGSC,LINECNT=60«
//FORT.SYSIN CH *
C
c
C
c 
c 
c 
c
c

USGS SEISMIC PROCESSING PACKAGE CN 
PROCESSES 197? ANALOG TO DIGITAL TAPES PRODUCED ON THE CCC 1700 
MACHINE AT N.C.E.R. DOURLF MULTIPLEX 556 BPI TAPES

SAMFLF DD CARD FOR TAPE INPUT; ASSUME TAPEDD= FT20FOO1  
//GC.FT2CFOC1 DD PSN=SFIS,UNIT = OC1 , VOL = S r R = UXXXX,PISP=(OLC»KFEP) , 
// LABEL=(1 ,RLP, ,IN),CCB=(RECFM=U,BLKSIZE = 16000,DEN=1,TRTCH = C) 

REPLACE UXXXX BY COMP. CENTER TAPE 1,0., LIKE U1577

IN'TFGFR BUF*2(4COO) ,LVERS(18)
RFAL*4 CX(20,10CO),BRHn(10) ,BSIG( 10),PLOC( 10)
REAL*8 HATE,TIME,LINFID,TAPHDD,USER
COMMON /BLK?/Y( 1000),LX.NJUMP,NLEAK ,RHO,CRHC,MOOTS
CCMMPN /PLK3/X(1000)
NAMFLIST /JCB/NRFEL.LINEI D , R ANG F , UV EL , SR ATE , RFC END, ,M DEC , IT I ME, R HO, 

1NLEAK,NJUVP,NBITS,N3ITS2,MUDADD,NOTR,NOTRJ,NJGB,TAPEDC,USER.NPAGES 
2,RLI NCH/ACAPT/FHIGH ,NZC , FH IGH2,FLOW2.LFNBP, I F LG AF , L CN , DV» Ah M f WSTKT 
3«ZTAUfXTAU/BTFlT/NPTS,PLOC. BS I G , BRHO/JOB I N/NRF. EL , L INE ID , R AN GE , W V EL 
4,SRATE,RFCPNC,NrFC, IT I MH , RH C , NL F A K , N'JUMP , N P I TS , N B IT S 2 ,MOC ADD, NOTR , 
5NPTPJ ,N J f 19, TAP POO, USER ,NP AGES ,PL I NCH, FH I GH , NST R , L FNBP , I FLCAP,LCN, 
6CWAR W ,WTRT,ZTAU,XTAU,FHIGH2,FLOW 2,NPTS,PLCC,BSIG,BRHC,NZC

CAT A NREFL,LINFIO,RANGE,WVEL,SRAT F , RFCE NO , N CFG, I T IM E , NB I T S , NBIT S2 , 
1N'OTR,NOTR J ,NJDR ,TAP50D,FH IG H , NS TR , FLOW? ,FHIGH2, LENBP, I^LGAP ,LCN , 
20WARM,hSTRT , ZTAU,AiAU,NPTS,NPAGFS,RLINCH,PLOC,BRHO,BS IG,MODADD, 
3USFR ,NZC/999,'DEFERRED',400.,4875.,.004,I.53,1,540,5,4,2000,2,3,
A'FT20F001' ,63., 1, 15.,63 2,9,.? 12 ,10.,2,1,7.63,0.,1.536,
58*0.,.5, .5,8*0.,.99,.99,8*0.0,9, L.S.G.S. 1 ,O/

PRINCIPAL_VAR TABLES________.
C
r
C
C
C
C
c
c
c
c
c
c
c
c
c
c
c
c
c
c
r.
c
c
c
^
r

C
C
c
r

NAME (

<
USER
NRFEL
LINFID
R ANGF
WVFL
SPATF
RFCEND
NDEC
ITIME
RHC
NRITS
NBITS2
MOCADD
NflTR
NQTRJ
NSTR
NJCB
TAPFDD
RLINCH

<
NLEAK
N'JUP P
L K NPP
FHIGH

LIST OF ,

DEFAILT VALUE)

PARAMETERS USED
(U.S.G.S. )
(99^9) 1
(DEFERRED)
(40C. )
(4875. )
( .004 )
(1.53)
(1 )
(540)
(0.74)
(5
(4
(9
(2000)
(2
(1
(3
(FT20F001)
( 7. 6S5

A S 15 I T 1 ON' A L P fi K A
( 10 )
(24)
(9)
(63.)

DEFINITION

IN ALL JCBS>
USER'S NAME (8 ALPHANUMERIC) 
USGS REEL NUMBER (INTEGER) 
USGS LINE NUMBER (8 AL P AHNUM ER I C ) 
SHOT-RECFIVER OFFSET (FT.) 
WATER VELOCITY (Fl/SEC) 
INPUT SAMPLE RATE (SEC) 
RECORD LENGTH TC PROCESS (SFC) 
DEGREE OF CECIMATION (INTEGER) 
INTERNAL TIME FSTIMATF (SEC.,INTEGER) 
DC REJECT FILTER COEFFICIENT **NOT USEC*#* 
NUMBER OF DOTS PFR TRACE (IMTEGEM 
SECONDARY TRACEWIDTh FVEPY 'MODALD 1 TRACES 
MODULO TO ADD SECCNCARY BITS (INTEGER) 
NUM4FR OF TRACES TO BE PROCESSED iINTEGER) 
PROCESSING FREQUENCY (1 OR 2)

**NOT USFO**

( I NT)

R OF STARTING TRACE ON TAPE (INTEGER) 
J03 SELECTION SWITCH (1,2,3,OR 4) 
TAPE DATA DEFINITION TAG <8 ALPHANUMERIC) 
REfHRD SECTION LENGTH IN INCHES (MAX.=15.25)
:<?:TP£$ (j$FC IN JOB^ i,<!,3>
INTEGRATION PARAMETER FOR AGC (INTEGER) 
UPCATE FREQUENCY OF AGC GAIN TRACE (INTEGER) 
NUVBf-P OF CO^FFICI C NTS IN1 BAf ( DPASS ( I NT EG ^ r ODD ) 
P^I f ]R HIGH CUTOFF (CYCLFS/SEC) 
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C
c
c
c
c
c
c
c
r.
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

FLOW2 (1
FHGH2 (6

5.)
3 . )

<ADDITI
NPTS
PLCC
RRHC
BSIG

NZC

(2
(0
( .
( .

<ADD
(0

)
.,1
5,.
S3 f
ITI
)

GNAL

.53)
5)
.<59)
CMAL

IFLGAP (2)
LCN
DWARM
WSTRT
7TAU
XTAU

(9
(  
( .
( .

)
2)
2 )
12)

(10.)

(ALL

PROCESS

NJOB
NJOB
NJOB
NJOB

  1

-2
= 3
= 4

VFR

/F
/F
/F
/F

SION

POST-PROC
POST-PROC

PARAMETERS US
NO. POINT
LOCATION
RHO PROFI
SIGMA P :*0

PARAMETERS US
NO. np LE
GAP BFTWE
NO. OF RE
DURATION
STARTING
RELAXATIO
RELAXATIO

VARIABLES ARE

ING SEQUENCES:

IELD/ /DCD^C
IFLD/ VOCDEC
IELD/ /DCDEC
IFLD/ /DCOEC

G

. LOW CUTPFP (CYCLFS/SEC) 

. HIGH CUTOFF (CYCLES/SIC) 
ED IN JOBS 1,3> 
S ON BIFILT PROFILE (INTEGER) 
OF PROFILE T IES (SEC ) 
LE COEFFICIENTS 
FILE CCFFFICIENTS 
ED IN JOBS 2,3>
ADING Z^PO REFLECTION C(1^FF.(INT) 
EN ADAPTIVE FILTER COEFFICIENTS (INT) 

REFLECTICN CCEFF. IN LADDER (INTEGER) 
OF STATIONARY WARM-UP CYCLE (SEC) 
POSITION OF WARM-UP (SEC) 
fM TIME TO 1/F (SEC) 
N DISTANCE TO 1/E (TRACFS)

/BPASS/BIFILT/BPASS2/SETSGM/
/BPASS/3AFL/BPASS2/SFISGM/
/BPASS/BAFL/BIFILT/BPASS2/SFISGM/

DON C. RILEY DECEMBER 1972

CALL MCLQCK(OATE,TIMF f WEEKDA)
CALL PCLOCK(IJS).
RHC=0.74
NLEAK=10

WPITE( fc,876 )
PEAD(5, JOBIN, rRR=977)
LFNGTH^REC.PND/SRATE
CALL NOFORO(BUF,LEN, IERR,TAPEDD)
IP(NSTR.LF*1) GO TO A

C

DC 3 I = 1,M
CALL NCFRRD(BUF,LEN, I ERR , T APE DC )
CALL NOFRRC (BUF,LEN , I ERR, TA PEDD )
LX=LENGTH/NCFC

=M INO(NOTR J,2)
= AVIM(RLIMCH,15.3) 

IF(RLINCh.GT.7.65) NPAGES=2 
SPATE2=SRATF*NDFC 
CRFO=( 1.4RHO/2. ** NOT LSED **

WAITE(6, JCB)
IF(NJOB.E0.4) GO TO 40
FLOW=-FHIGH .
IF(MCD(LFNPP,2) .EO.O) LFNBP=LENBP+ 1
C/>Lt GF UT (Fl'Qv/, FH I GH, SR AT E 2 » L EN3 P, FLOV/2 , FH IGH2 , L X)
IF(NJOS.ES.l) 00 T3 30
WPITE (6,ACAPT)

ZTAT=ZTAU/SRATF2
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30

40
CON

c 
c 
c

1707

COLT

COUT

707

1727

COUT

IFINJOR.EQ.2) GO TO 40
WPITM6tRIFLT)
CALL BIFILT(LX,BSIG,BRHO,PLCC,NPTS,SRATE2 )
CALL TAXIS(LX,SRATE2.NPAGES,RLINCH)
CALL NMCSFT (RANGE, WV EL, SR ATE, LENGTH )
ITIME=ITIMF*100
CALL FIQ999(44,LVERS( 1) ,18, 18)

GO TO ( 1727.1707,1747,1737) ,NJC8

NJOB=2

NQERRD(BUF,LEN,I ERR,TAPEDD)
NCFRRD(BUF(75l),LEN,IERR,TAPEDC)
DCDFCN(BUF,LX,Y)
AGC
BPASS
BAFL(LX,CX,IFLGAP,LCN,NWARM,NSTRT,ZTAT ,XTAU,NZC)
RPASS2 

NDOTS=NBITS 
CALL SEISGM
CALL NCERRH(BUF,LFN,I ERRtTAP EDO) 
CO 707 I=NCTRJ,NOTR,NGTRJ 
NPCTS=NRITS
IF{MCD(I,MOCAOn).FO.O) NOOTS=N3ITS2 
CALL NCFPRO(RUF{751) ,LEN, IERR,TAPFHC) 
IF{IERR.EO.l) GO TO 988 
CALL DCCECN(BUF,LX,Y) 
CALL AGC 
CALL BPASS 
IF(NOTRJ.GF:.2) CALL

GO TOIF( IERR.F0.1)
CALL BAFLGO
IF(NOTRJ.GE.2
CALL BPASS2
CALL NCERRD(BUF,LEN
CALL SEISGM
IF(MOD( UKTFST) .NE.O)
CALL PCLOCK( IJE, US)
IF( IJE.GT.ITIMF) GO TO
CONTINUE
GC TO 999

NOERRDt 
988

BUF,LEN,IERR,TAPEDD)

CALL .NCERRfH BUF,LEN,I ERR,TAPEDC)

IERR,TAPEDD)

GU TO 707

909

NJOB=1

CALL MCFRRD{3UF,LFN,IERR,TAPEDD)
DO 727 I=NOT°j t NOTR f NOTRJ
NDGTS=NBITS
IF (HOC C I, MO C ADD J.EQ.O ) NDOTS=NRITS2
CALL NCERRC(RUF(751),LFN,IERR,TAPFOC)
IF( 1FRR .EO.l) GO TO 988
CALL CCCFCN(BUF,LX,Y)
CALL AGC
CALL PPASS
CALL R I GOT
IF(NOTPJ.GF.2) CALL
IF<NOTRJ.C-F.2) CALL
IF( IFRR.FC.l) GO TO 
CALL BPASS2

NOERRD( 
NOERRD1 
988

BUF, LEN, IERR,TAPEDD) 
BUF ? LEN,IERR,TAPEDD)
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CALL NGFRRPteUF.LENt lERRt TAP EDO

IFCVCCUtKTEST) .NF.O) GO TO 727 
CALL PCLOCM IJF, IJ5 ) 
IF{ IJF.GT .ITIMF) G3 TD 909 

7?7 CCNTINUF 
GO TO <5<59

NJOR=4

1737 CALL NOERRC(BUF,LFNf IFRRtTAPEDH) 
CO 737 I=NCTRJtNOTRtNOTRJ 
NOOTS=N3TTS
IF(MOC( I iMOCAOD).EQ.O) NOO T S=N BI TS2 
CALL NCERRD(BUF(751) , L EN, I E RR, T APEDC ) 
IF( IERR.E0.1) GO TO 988 
CALL DCDFCN (BUF,LX,Y)
IF(NOTRJ.GF.2 ) CALL NOERRD{ BUF , L FN , IERR, TAPFDD) 
IF(NOT*J.GE.2) CALL NOFRRDI BUF,LEN , IF.RR, TAPEDD ) 
IF( IERR. EG. 1) GO TO S88 
CALL NCERRCCBUF.LENt IERR.TAPEDD) 
CALL SFISGM
IF(MOnr I.KTEST) .NF.O ) GO TO 737 
C£LL PCLOCK( IJF, IJS )
IF( IJF.GT. I TI^F) GO TO 909 i 

737 CONTINUE 
GC TO 999

C 
C
r.

1747

COUT

COUT

NJOB=3

CALL NCFRRD(DUF,LENi lERRt TAPEOO) '
CALL (VC C RPC( BUF (751 ) ,LEN, IERR, TAPECC)
CALL nCHFCMBUF,LX, Y)
CALL AGC
CALL RPASS
CALL BAFL <LX,CX,IFLGAP,LCN,N^ARN,NSTPT,ZTAT ,XTAU,NZC)
CALL B IGOT
CALL 6P£SS2
NCOTS=NBITS
CALL SFISGM
CALL NCFRRC(BUF,LFN,IERR,TAPEDD>
DO 747 I=NCTRJ,NOTR,NOTRJ
KOCTS=NBITS
IF(MOC( I,MGnAOO).FQ.O) NDOTS=NRITS2
CALL NOERRT. (BUF (751 ),LEN, IFRP,TAPECC)
IF( IERR.PC.1) GO TO 988
C^LL CCCFCMBUF.LX, Y)
CALL AGC
C/^LL BPASS
IF(NCTRJ.GF. .2) CALL
IF( IEPR.EC.1 ) GO TO
CALL BAFLGO
CALL BIGOT
IF(NOTRJ.GF.2) CALL
CALL 6P/feSSZ

NOERRDt 
938

BUF,LEN,IERR.TAPEDC)

NOERRD( BUF,LFN,I ERR,TAP ETC)

CALL SEISGM
IF(NCO( UKTFST) .NE.O) GO TO 747
CALL PCLOCK( IJF, US)
IF( IJE.GT.ITIME ) G'l TO 909
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747 CCNTINl'F 
C
c
C

999 CALL PCLOCK ( IJF.IJS ) 
WRITE(6,9QC) IJF 
CALL XCLOCK(IJS) 
WRIT*M44,622) USER 
DO 5 K=l,19

5 CALL VLINE(LVFRS,70) 
CALL VL INF( '   ,1) 
CALL VLINFC »,1)

C
C fcRITE PARM.JOB TO V FRS ATEC 

WRITF(44,6CO) 
CALL VLINF(LVERS,70) 
V«RITE(44,60l) NREEL 
CALL VLINE(LVFRS,70) 
WRI TF( A4,602) LINEID 
CALL VLINE(LVERS,70)

GO TO { 50,60,70,45) ,NJOB 
45 WPITF(44,621)

CALL VL!NE(LVPRS,70)
GO TO 80 : 

50 V»RITF(44,614)
CALL VL1NFUVFRS, ^J)
WRI TE(44,615) i
CALL VLINF(LVERS,70)
GO TO 80 

60 WRITE(44,604)
CALL VL INF(LVFRS,70)
WRITF(44,605)
CALL VLINE(LVFRS,70)
GC TO 80 

70 WRITF( 44t 616)
CALL VLINE(LVERS,70)
WRTTF(44,617)
CALL VLINFUVFPS,70) 

8C WRITE(44,603)
CALL VLINE(LVFRS,70)
WRITE(44,606) R ANGE , WVFL , SR ATE , NSTR
CALL VLINE(LV^RS,70)
WPITE(44,609) RL INCH, NL FA K, N JUMP , NB ITS , MOD ADD
CALL VLINP(LVFRS,70)
IF(NJOB.FC.4) HO TO 120
IF(NJOR.FO.l) GO TO 110
WRITF(44,607) FLOW2 , FH IGH2 , LENPP , I FLGAP , LCN , NZC
CALL VLINE (LVrRS,70)
WRTTE(44,6G8) HWARM , « STRT , ZT AU t XT AU ,RHO
C'ALL VLIN'F(LVFRS,70)
IF(NJOB.FC.2) GO TO 120 

110 WRITE(44,618) NPTS,PLCC
CALL VLINE(LVFPS,70)
V/RITE( A^?, &\ 9) GST&
CALL VLltfeaVEfcS r70)
WRITF( 4A, 620) BRHO
C^LL VLINF. (LVFRS.70') 

120 WRITE (44, 610) MCTR, NOTRJ , RF CEN C ,N CFC, NPAGE S
CALL VLTIE (LVFP S,70)
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WRITE(44,603)
CALL VL INF(LVCRS,70)
V*RITE(44,612) IJE,CATE,TIME
CALL VLINF(LVPRS,70)
WRITF(44,600)
CALL VLINE(LVFRS,70)

c
c

CALL
CALL
CALL

152)
CALL
CALL
CALL

VL IN C ( *
VLINF(  
VL INP (  

VLIN C C  

VLINF(  
XCLOCKt

  . 1
1 .1

S 1
SI

IJF,

TWO-WAY TRAVEL TIME 1

WRITFU.879) IJE
CALL XCLOCKUJS )
CALL SDUMP
CALL XCLOCKt IJE, US)
WRITE(44,613) IJF
WRITC(6,613) IJE
CALL VLINFUVERS.70)
CALL VLINEC END OF PLOT BIN 314S49)
PFAD(5, JOBIN',FRR = 977,END=9999)
WRITE(6,677) ;
CALL MCLOCK(CATF,TIMF ,WEEKDA )
CALL PCLCCK(IJS)
CALL FNCTAP
REWIND 1
GO TO 2 

9999 STOP 
938 WRITE(6,880) I

GO TO 999 
909 WRITF(6,878) I

VvRITF(44,878) I
CALL VLIN C (LVERS,70)
GO TO 999 

S77 V»PITF (6,881)
GO TO 9^99 

C
C FORMATS 

6CC FCRMATC70< *«))
601 FPRMAT(«*S8X,'CHUKCHI SEA 1972 SEISMIC DATA U.S.G.S. REEL NO . S 

1 14,8X, '*  )
602 FORMAT! «*S10X, 'SINGLE-FOLD MARINE REFLECTION PROFILE NO.SA8.9X, 

1  *  )
603 FORMAT! «*S30X,  ««»»  ,30X,  *  )
604 FORMAT 1 «*S 15X, '-TIME C SPACE ADAPTIVF DECCNVOLUT I ON-S 16X, ' *  ) 
6C5 FORMAT!** S6X,« PROCESSING SEQUENCE: /FI ELD/NMO/DCDElV AGC/BA FLGO/SE

1ISGM/*,6X, * ) 

606 FORMAT ( * P AR M. JO B = S IMS   RANGE =   ,F5.0, SWVFL=« ,F6.0,   , SP ATF= S
1 F6.3, ,NSTR=«,14,  , *  ) 

6C7 FOPMATC*  ,13X,'FLOW2 = ',F3.0,SFHIGH2=SF3.0,SLENBP=SI 2,  ,IFLGAP
1=SI I. 1 .LCN=« ,T2t SNZC=S Il.S *  ) 

6C8 rORMAT f '*   , 13X , »pv/AR^' ,p 3. ? , S WS TRT= S F 3 . 2 ,   ,ZTAU=« , F5 . 3 , S XTAU= «
I ,?S. 1 v f ,/?HO = ' ,F3»2, S ' » SX , » -   ) 

609 FORMAT <«*S13X.   RL I NCH=S F4 . 1 ,   ,NLEAK=« , I3,SNJUMP=» , 14, SNBITS = » ,
I 12.  ,MODADD=», 12,  , * ) 

61 0 FrRNAT(»*S13X, *NOTR = « ,I4»« ,NOTRJ = « ,11,   ,RECEND=« , F4.2,   ,NnEC = » ,
II 1,SNPAGES=SI 1, 1H S9X,  *  )
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612 FCPMM ('* 360/67 CPU TIM£ = ',15,' CSEC. DATE: «,A8,2X, 
1 A8,   STANFORD *  )

613 FCRMATC CHUM .DUMP .PL AY BACK . T IM E = ',17,' CSEC. 1 ) 
61 A FCRMATC*" ,23X, '-HORIZONTAL BIFILTER-',24X, * )
615 FORMAT ('*',6 X, ' PROCESS ING SEQUENCE: /F IELO/NMO/DOEC/AGC/R I F ILT/S 

1EISCM/   ,6X ,"*  )
616 FQRMATC*", 10X, "-TIMF £ SPACE ACAPTIVE DECONVULUTION + BIFILTEP-', 

110X, *  )
617 FCRMATC*' ,5X,'PROCESSING SEQ: /F I E LD/NMC/DCDEC / AGC/ BAFL GO/ B IF I LT / 

1SF.ISGM/",5X,  *  )
618 FORMAT ('*', nXi'NPTS^ 1 ,12, ,LOC=",10(F3.1,','),T70,'*«)
619 FCRMATC*' ,20X, 'BSIG = ' ,10( C 3.2, ' , ' ) ,T70,'*' )
620 FORMAT (  *  ,20X,  BRHG=' . 10(F3.2, S  ) , T70,'*')
621 FOPMATC  *',9X,-' SEISMIC PLAYBACK ONLY SEC: / F I EL C/NMO/CC C EC/SE I SGM/ 

1",8X, * )

622 FCPMAT( 'START OF PLOTJOB ',A8,', EIN 31^')
876 FCRMAT(IHC,30X.10('* ),' BEGIN CHUKCHI JOB A SlOf 1 *'))
877 FCPMAT(1H1,30X,101 1 * 1 )t   BEGIN CHUKCHI JOB B ',10{'*'))
878 FCRMATdHO, 'EST. TIMER SELF-EXIT AT TR. f ,I8)
879 FCRMATdH ,«W-BLOCK TI^ERl'.IB)
830 FCRMATdH ,'***END OF FILE ENCOUNTERED AT TR. NO.',16) 
881 FORMAT(IHO, ***FRROR IN INPUT CARCS *** ABKEOJ *** ) 
900 FCRMAT(IHO,7X,"PARTITION TIMER IN CSEC. ",I8) 

C
END
SUBROUTINE BAFL(LOUT, CX,IFLGAP,LCN,NWARM,ISTRT,ZTAU,XTAU,NZERO) 

C

C             T~U~B R 0 U T I N~~E B~7"F~L                

r
C THE PURG ACAPTIVF FILTER LADDER: ^N ACAPTIVE OR TIME-VARYING
C FIXFD-L C AD PREDICTION ERROR PROCESSOR. ADJUSTMENT OF EACH
C REFLECTIfN COEFFICIENT IS MADE EVERY JUMP STATE ATTEMPTING
C TO MINIMIZE THE STAGE OUTPUT POWER.
C INPUTS:
C X(l)...X(LX)=INITIAL DATA
C LCN= LAST NON-ZERO REFLECTION COEFFICIENT
C IFLGAP= NUMBER OF GAPS BETkFEN FILTER COEFFICIENTS
r. SETTING IFLGAP=0 DOES NOT GAP THE F.C. AND
C TRIES TO OPERATE ON THE ENTIRE SPECTRUM FROM
C 0 TO W WHERE W IS THE FOLDING FREQUENCY.
C SETTING IFLGAP=1 OPERATES ON THE PORTION OF
C THF SPECTRUM FROM 0 TO k/2 , IFLGAP=2 FROM
C 0 TO W/3 ETC. THUS ALLOWING SPECIFICATION OF
C feHAT PART OF THE SPECTRUM TO DECONVOLVE.
r.
C NWAR^=DUPATION OF STATIONARY C ESTIMATION CYCLE
C I5TRT=START OF STATIONARY GATE
C ZTAL=TEMPORAL RELAXATION TIME TO 1/E
C < XTAU=SPATIAL RELAXATION DISTANCE TO 1/E
C OUTPUTS:
C X( 1 ) . . .XUOUT )=FCRWARD ERROR PPECICTION TRACE
0 OTHER VARIABLES:
C F(l) ...F(LCN) = FCRWARD STATE VECTOR
C et 1)    .8(1 C*i»)= BACKWARD STATf"- VECTOR
C C(l ) ...ClLC'4)=RtFLF.CT ICN CHF. f-F I C I FMT S AT EACH STATE
C CX=RFFLFCTION CCEFF. INTEGRATEC IN SPACE & TIME
C DEN( 1)...DFN(LCN)= STAGE AUTOPOWER
C NU.M( 1 ) .. .NUM(LCN)= STAGE CRuSSPuWER

95



c
C CALLING 'PAFL' FIKST SETS UP THF LOOPING AND P.3SINC
C ARRAYS FOR THF PARTICULAR PRCBLEM AS SPECIFIED BY L CN £
C IFLGAP. THFN IT COMPUTES A SHORT ( LENGTH^NWARM ) ESTIMATE
C OF THE REFLECTION COEFFICIENT SERIES IN ORDER TO START THE
C ADAPTION OUT WITH S3 ME REASONABLE NUMBERS. THEN IT LOADS UP
C THE CX A'<R AY WITH THE INITIAL VALUES AND PASSED INTO ENTRY
C   RAFLGO 1 .
C
C THE USUAL ENTRY IS 'BAFLGH' WHICH FIRST INITIALIZES THE
C BACKWARD ARRAY THEN PASSES TC THE MAIN ALGORITHM.
C ThP CX SERIES IS UPDATED EVERY IFLGAP DATA POINTS AND IN
C THF INTERMEDIATE STEPS THE OUTPUT ARE INTERPOLATED CR
C PROCESSED AS THOUGH THE R.C. WERE STATIONARY.
C
C
c 
c

REAL NUNC 50),DENC50) ,BC50) ,FC50) tCC 50) t EMC 1000), E PC 1000) , 
1 CXCLCN.LQUT) . A(50)

CCNNCN /RLK3/XC1000)
CATA A, R,C/150*0.0/
FTEST=1.00
LCNPl=LCN4l
LCNP2=LCN+2
IFGM=IFLGAP-1
LRSP=LOUT-I FLGAP '
NZFRP1=NZFRO+1
NENC=LCN-NZERPl
DC 80 K=LRSP,IOUT 

80 FP(K)=0. 
C BEGIN STATIONARY HARM-UP

DO 10 1=1, N WARM
EMC I ) = XC I*IFLGAP+ISTRT ) 

10 EP( I ) = X( I*IFLGAP4-ISTRT) 
C

DC 11 J=2,LCNP1
DEN(J)=0.
KUM(J)=0.
CO 12 I = J,NWAPM
DFNC J) = OFN(J)+EP(I )*FPC 1) 

12 NU^( J) = NUM J)i-FP (I) *EM< I-

NUN( J) = MJM( JI/PIV
DEN( J)=DEN( J)/niV
CC J)=-2.*N'LNCJ)/DEM( J)
DO 11 I=J,NWARM
EPI=FP(I)
EP( I )=EPI+CCJ )*FM( I~J*

11 FMC I-J + 1) = E*CI-J-
no 8 J= I,LCN
DO 8 K=1,KS 

8 CX( J,K)=C (J^-l )
DP 33 J^l ,1 CM 
OEM( J) -OPUf Jtl ) 

33 NUX(J) = \U V U+1) 
C ENC WARN-UP CYCLE 
C SET RELAXATION TIM^S 

DLX=FXPC-U/XTAU)
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9000 BU)=Z 
C 

9050 FTFST^FTFST+1.0
RETURN
END
SUBROUTINE SEISGM 

C
C SUBROUTINE 'SFISGM' VARIABLE AREA SEISMIC SECTION PLOTTER. 
C THROUGH MULTIPLE CALLS TO SEISGM ADJACENT TRACES ARE WRITTEN 
C TO THE VFRSATFC FILLING THE FULL-PAGE WIDTH (560 BITS). 
C CATA: INPUT TATA SERIES 
C NT = LENGTH HP INPUT DATA
C NBITS= WIDTH OF VARIABLE AREA TPACE IN VFRSATEC BITS 
C NPACES: WHEN NPAGES=1 THE RECORD SECTION FILLS ONE PAGE 
C OF THE VFRSATEC (7.536 IN.) FOR ANY LENGTH RECORDS. 
C WHEN NPAGES=2 A SPECIAL OPTION IS INVOKED ALLOWING 
C SOMEWHAT MCRE GENERAL CISPLAY AS FOLLOWS..... 
C 'RLINCH' INDICATES THE DESIRED RE.CCRD SECTION LENGTH 
C IN INCHES. THJS Tf-E RECORDS OF LENGTH NT ARE SCALED 
C INTO A VARIABLE OBJECT SPACE THAT MAY TAKE UP MORE 
C THAN ONE PAGE-WIDTH. THIS IS ACCOMPLISHED BY COMPOSING 
C THE PLOT INTO A LONGER BUFFER THAN THE VERSATEC CAN 
C HANDLEIWHICH IS 70 BYTES) AND DUMPING THIS PLOTTED 
C DATA ONTO A 2301 DRUM (PJ UNIT 1) . THEN WE REWIND AND 
C FETCH AND WRITE THE FIRST 70 BYTES ON ONE PAGE; THEN 
C GO BACK AND FETCH AND WRITE THE NEXT 70 BYTES OR 
C LESS. 
C
C 'TAXIS' MUST RE CALLED BEFORE 1ST 'SEISGM' CALL SINCE 
C A REFERENCE TABLE MUST BE GENERATED. 
C

INTEGERS IREF( 1120)
LOGICAL** LMZ,LZ,LASK,LINE(35tiO) ,LOAD( 18 ) , LOAP2 < 35 ) ,LBQT*1(72)
LOGICAL** LTAX( 35) ,LIGHT( 35 ) , DARK ( 3 5 ) ,LMA SK ( 32)
COMMON /RLK2/CATAUOOO) ,N T , N5 , N6 , R5 , R6, NB I TS
EQUIVALENT ( LBPT ( 1 ) , LOAD2 ( 1 8 ) )
DATA L M Z, L Z, LIGHT.D ARK /Z800 00000, 3 6 *Z 00000000, 3 5*ZFFFFFFFF/
CAT A L M AS K/ Z 800 0000 0, Z* 00 00 000, Z 2000000 0,Z1 0000000, Z08000 000, 

1 ZC40GCCCOtZ 02000000, Z01 000300 tZOC8COOOOtZ00400000,Z00200000t 
2Z 00 1 00000, Z C CCS 0000, ZOO 0* 00 00, ZOO 02 00 00, Z 000 100 00, ZOO 0080 00 , 
3Z 00 CC* CC 0, Z C 0002000, ZOO 001 000,Z 000 COB 00, ZOO 000* 00, ZOOCOO 200, 
4ZOOCOOICC, Z COOO 0080, Z 0000 00 * C, Z CO CC 0020, ZO 00000 10,Z 00000 008, 
57 CO 0000 0*,ZO CO 000 02 , Z00030001/

NMAG=MINO UOtNRlTS)
SUN=0.
DO 121 K=1,NT,*
T=DATA (K) 

121 SLM=SUM+ABS(T )

C V^R*ITE(6,900) ERMS
C 900 FPRMAT(1H+,100X,FH .1 )

SCALE=0,5*NMAG/ERMS
I PI AS=(NMAG-»-l)/ 2
DO 2C I = I, J BYTES
DO 20 J=1,NMAG

C SETTING = LTAX ViP.ITtS TI vif MARKS ACROSS ENTIRE ScCT10N,LZ DOESN'T 
C 20 L IN r ( I , J) = LZ

20 LINE ( I, J)=LTAX( I )
DP 40 I HI T= 1,32
LASK=L W ASK (IBIT)



IRYTF = 1
DO 40 IL=IBIT, J3ITS.32
IMAG=ieiAS+CATA( I*FF( IL))*SCALF
IF( IMAG.LF.O) GO TO 40
1MAG=MINO(NYAG, IMAG )
DC 30 1=1, IMAG

30 LINFdBYTF, I) = L ! NE ( I BYT E , I ) . OR. LASK 
4C IBYTE = IPYTE + 1

DC 50 I=ltNMAG 
50 VsRITEd) (LINE (K, I ),K=1, JBYTES)

LKNT * LKNT + NMAG
RFTURN 

C
C ENTRY 'TAXIS' WRITES A TIME SCALE TO THE VERSATEC. 
C SRATF. IS THE SAMPLING RATE. TICK MARKS ARE AT 100 MILS 
C

ENTRY TAXIS(NT,S*ATE,NPAGES,RLINCH)
JRYTFS=18
JBITS=560
IF(NPAGES.LE.l) GO TO 55
JBYTES=35
JRITS = MIN1(U?0. ,RLINCH*73.25) 

55 SCALF=( JPITS-1) /(NT^SRATE)
ITM*X=SRATF*NT* 10. * 1.
TYMF=0.
DO 60 I=1,JBYTES 

60 LTAXd )=LZ
Cn 70 1=1, ITMAX
IR=SCALE*TYME * i.o
IBYTE=( TR-i )/3?. + I
IBIT=IR - I TRYTF-1)*'32
LASK=LVASK( IBTT )
LTAXII BYTE)=LTAX( IBYTE ).QR.LASK 

70 TYME=1Y*F *  0.1
SCALF=(NT-l.)/( JOITS-1.)
DC 90 IL=i,JBITS 

90 IREF( IL)=SCALE*( IL-1) + 1.49999
CO 83 1=1,8 

83 WRITEd ) LIGHT
VkPITECl) DARK
DO 84 1=1, 10

84 VNRITEC n LTAX
V^RITFd) CA^K 
CO 81 1=1,10 

81 WRITEd) LIGHT

RETURN 
C
C FNTRY SDUMP DUMPS THE DRUM TO THE VERSATEC 
C

FNTRY SDUMP
HO 85 1=1,380 

85 WRITE (1) LIGHT
REWIND 1
NL-LKNT + 978
NFIN=NL
IF(NPAGFS.GT.l) NFIN=NL-340
DO 82 I=1,NFIN
RFAD(l) LG-\D

99



82 CALL WR!TER(LOAD,70)
IF(NPAGES.LE.l) GO TO 87
REWIND 1
DO 86 I-l,ML
RFAC(1 ) LOAD2

86 CALL WfUTER (LBOT(3) , 70)
87 CONTINUE 

RETURN 
END

C
c
C
c
c
c
c
c
c
c
c
c
c
(V
c
c
c
c
c
c
c
r
C
c
c
c
c
c
c
c

SUBROUTINE BI FT LT ( ND, S IG, RHC , PLCC ,NPT S , SR AT E2)
BILINER KX FILTER
USEFUL FOR EXTINGUISHING HORIZONTAL PPI
AND MULTIPLES INTERFERING WITH DIPPING
AMD/OR FOR STACKING IN X TU ENHANCE L
CORRFLATION IN THE PRESENCE OF ADDITIVE
ALGORITHM OPERATES IN TIME VARYING MODE
PURE KX LGWCUT ( RHO=0 ) AND PURE KX
<SIG=1) AS SET IN THE RHO/SIG PROFILES.

PARAMETER LIST:
IN INPUT TRACE
OUT OUTPUT TRACE
ND LENGTH OF INPLT/OUTCUT TRACE
SIG SIGMA PARAMETER PROFILE
RHO RHO PARAMETER PROFILE
LOC LOCATICN POINTS OF PARAMETER CHANGES
NPTS NO. JF SIG/RHO/LOC POINTS

RHO SIGMA
i n r* i     ___y _______ __ Y       ._  _ ~ ~ _UUL'l   A A

. RHOi I
1

LOC2 XRH02 1 XSIG2
1

LCC3 XRH03 1 XSIG3
i
i

LOC4 XPH04 I XSIG4
1

>

MARIES
REFLFCTORS
ATEPAL
NOISE.
BETWEEN

HIGHCUT

REAL*4 SIG( 1),RHCM1 ),PLOC(1) ,D( 1000), E( 1000),F( 1000) 
REAL** IN,OUTH(1000) ,OUTHH(1000 ), INH(IOOO) 
INTEGER** LOC(10) 
COMMON /RLK3/IN(1000)
Locm = i
DO 5 K=2,NPTS
LCC(K) = PLOC(K)/SRATE2
IF(LCC(K-1).GT.LQC(KM GO TO 97 

5 CONTINUE
LCC(NPTS)=ND
NPM1=NPTS~1
WRITE (6,800) RHO( 1) ,SIG(i )

800 FORMAT(1HO,6X,«PARAMETER PrtOFILF«//lH ,3X,'DEPTH», 
1 *X, »RHO« ,5X, "SIGMAV/IH , 6X ,   1  , 2 ( 3X, F6 , 3 ) )

DO 1 f> TW-1,NPM1
Wft! TF(6 -80S > LOCC IW + l ),RHO( IW^-1 ) , SI G( IfcM ) 

805 FOPMATdH , 3X , 1 * , 2( 3X , F 6. 3 ) )
FMR=(RHO<IW+1 )-RHO< IW))/(LOC Ufc + 1 )-LOC( IW) )

100
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