Appendix A

MatLab scripts for reading, aligning,

and stacking ASCII 3.5 kHz pinger data.

Tom Bolmer 

04/29/04

     This set of MatLab scripts can be used to process 3.5 kHz sounding data written into an ASCII file.  These routines used data acquired on ODP Leg 200 by Hartley Hoskins to prepare this report.  These data were originally digitized using a LabView script by William Mills.  These MatLab scripts can be easily adapted to different sampling rates and input data formats.  It is assumed that the user knows how to use MatLab, and can write scripts for MatLab.  This trace-by-trace alignment procedure is needed to remove the travel time changes due to the heave of the ship and the sound source.  (These data were recorded using the ship's transducer but would work equally well using a suspended receiver.)

     There are six scripts.  My technique was to copy the code from an editor and paste it into the MatLab window to run it.  It is not assumed that you will run this set of scripts as functions.  That can be done, but some work may be needed to make that seamless.  These routines process the data from a file named "01020202".

     The files are named:

get_xlt_data_010202.m    Read and plot the raw data

getbreak_01020202.m      Find the seafloor

plot_xlt_01020202.m      Plot the data and the projected seafloor

plot_noshift_01020202.m  Plot the data with no shifts

plot_shift_01020202.m    Plot the data shifted to align the seafloor

                           reflections

final_stack_01020202_2.m Stack the data


function [x]=get_xlt_data_010202(x,start,stop);

%

%  Tom Bolmer

%  Department of Geology and Geophysics

%  Woods Hole Oceanographic Institution

%  April 1, 2004

%         All rights reserved.

%

%  This is the first script in a series to construct a stacked

%  trace from a series of reflection traces from a lowered
%  transducer lowered near the seafloor on ODP Leg 200.  

%

%  Read in and plot the raw data from the ASCII data file.

%  Once you have read the data in you should comment out the 

%  textread line below.  It is slow, and only needs to be read
%  in once. The rest of this file plots the raw data.  The data
%  needs to be plotted to get the trace number and time at the

%  change in slope of the seafloor reflection.  These points

%  should be placed a bit above the seafloor return.  The points

%  will be used later to find the seafloor for each trace and 

%  to "window" and align the data.  Some traces will need to be

%  deleted due to noise bursts.

%  There are two nested loops.  The data are stepped through in

%  chunks of nnb traces from start to stop trace numbers.  Each

%  plot shows every step(th) trace.  You may set the print command

%  to print every plot.  

%  You may also set the pause command to a longer number of seconds or 

%  not to pause.

%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%  

%  Read in the data.  This is slow because these are large files.
%  Do this once, and then comment it out when using the plot section

%  over again.

%[x9]=textread('/fal14/Leg200/cd1/01020202.xlt');

%x=x9;

%clear x9;

samprate = [12000 24000];   %   Number of samples per second

number  =  [ 3000 6000];    %   Number of samples in a file

clf;

  h=figure;

  set (h,'paperposition',[.75 .75 9.5 7.],'paperorientation','landscape',...

          'Units','inches','color',[1 1 1],'position',[2 2 8 7.5]);

  set (gca,'FontSize',12,'fontname','times');

%  Adjust these values to fit your needs  

nn=2;         %  argument for data sampling rate

decimate=2;   %  use every nth sample in the trace

mx=.0001;     %  multiplier times the data

mx=1;

start=1500;   %  first trace number

stop=3840;    %  Last trace number

nnb=500;      %  Number of traces per plot

step=5;       %  frequency to plot the traces

tstart=0.00;  %  start time

tend=0.1;     %  end time

tstop=samprate(nn)*tend;

if (tstop > number(nn))

  tstop=number(nn);

end

%  Loop through the data from trace start to trace stop in

%  windows of nnb

for nnn=start:nnb:stop

subplot('position',[0.1 0.4 .8 .55]);

hold off;

xn=0;

if (nnn+nnb > stop)

  nnb = stop-nnn;

end

%  Now make a plot of the data in a window off nnb traces plotting a 

%   trace every step interval 

for n=nnn:step:nnn+nnb

 hr=x(n,1)+((x(n,2)+(x(n,3)/60.0))/60.0);

%plot((x(n,4:decimate:(number(nn)+3))*mx)+n,[1:decimate:(number(nn))]/(-1*samprate(nn)));

    plot((x(n,4:decimate:(tstop+3))*mx)+n,[1:decimate:(tstop)]/(-1*samprate(nn)));

    hold on;

end

%  end of plotting each trace in the nnb window

axis tight; 

cc=clock;

TITLE=sprintf('File %s, %4.4d to %4.4d, each %dth, decimate by %d on %2.2d/%2.2d/%2.2d at %2.2d:%2.2d:%2.2d for: %2.2d:%2.2d:%5.2f to %2.2d:%2.2d:%5.2f',...

    name,nnn,nnn+nnb,step,decimate,cc(2),cc(3),cc(1),cc(4),cc(5),fix(cc(6)),x(nnn,1),x(nnn,2),x(nnn,3),x(nnn+nnb,1),x(nnn+nnb,2),x(nnn+nnb,3));

xlabel('trace number');

ylabel('Time in seconds in the file');

title (TITLE);

%pause(10);   %  pause before making thle next plot

pause;

%  Uncomment and change printer name to print a hardcopy

%print('-dpsc','-Pkarenl');  

end

%  End of plotting the traces


function getbreak_01020202();

%

%  Tom Bolmer

%  Department of Geology and Geophysics

%  Woods Hole Oceanographic Institution

%  April 1, 2004

%         All rights reserved.

%

%  This is the second script in a series to create a stacked trace
%  from a series of traces from a lowered transducer on ODP Leg 200.  

%

%  Subroutine to find the break that represent the seafloor
%  reflection.

%  Run this subroutine by cutting and pasting into a MatLab session.

%  The values in xloc and tloc are entered after visual inspection
%  of the unshifted raw data for file from lowering on 01/02/02
%  in get_clt_data_010202.m

%  These breaks are used to set a window just before the expected
%  seafloor reflection.  These points are used to create a function
%  that defines a straight line.  Each trace number is put into the

%  function to get a sample number for that trace number at the
%  seafloor.  The sample for each trace is put into the array
%  breakpoint1.

%  This subroutine fits a y=mx+b equation for the slope to find the 

%  sample number at every trace number that should be the seafloor.

%  The result of this line equation is also put into the array dcheck
%  for later use in the stacking subroutine.

%  This location is then used as a starting point to look through the
%  file looking for a large excursion in the data which representing

%  the seafloor arrival.  The points from the line solved should be
%  just above the seafloor if picked correctly.  The whole trace is

%  not searched.  

%  If the seafloor is not close to this starting line then there may
%  not be a seafloor arrival for this trace.

%  A plot is made showing the breakpoints found for each trace, the
%  points entered into the tloc and xloc arrays, and the straight

%  line values projected for each trace.

%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

samprate = [12000 24000];  % This day used the 2nd recording rate

number   = [3000 6000];    % Nnumber of samples to make 250 milli-

%   seconds window which covers the interval of seafloor and sub-

%   seafloor reflections observed
nn=2;

%  Values to mimick the seafloor in the unshifted data.

%  xloc is trace number and tloc is in seconds.

xloc=[1   115  1624 1660 2080 2150 2500 2750 2780 2880 3050 3100 3250 3400  3470 3515 3675 3840] ;

tloc=[.23 .11 .11   .067 .060 .050 .032 .035 .030 .030 .027 .023 .020 .0125 .010 .031 .030 .23];

ttloc=tloc*samprate(nn);  %  Convert from time to number of samples

tloc= -tloc;

xl1=xloc(1);  % initialize points to get a slope

xl2=xloc(2);

tl1=tloc(1);

tl2=tloc(2);

xc=0;

n=1;

%  Get the array size of the breaks to determine how many times to 

%  loop through the data to get all the needed points.

nlen=length(xloc);   

if (tl1 == tl2)

      b=tl1;                 % b is y-axis intercept

      m=0;                   % m is the slope

 else

      m=(tl2-tl1)/(xl2-xl1);

      b= tl1- (m*xl1);

end

while n < nlen

    while xc < xloc(n+1)

        xc=xc+1;

        y(xc)=(m*xc) + b;

    end

    n=n+1;

    if (n < nlen);

       xl1=xl2;

       xl2=xloc(n+1);

       tl1=tl2;

       tl2=tloc(n+1);

       if (tl1 == tl2)

           b=tl1;

           m=0;

        else

           m=(tl1-tl2)/(xl1-xl2);

           b= tl1- (m*xl1);

       end

    end

end

 hold off;

 plot(y);

 hold on;

 plot(xloc,tloc,'r+');

 dcheck=-y*750;

%  Step through each trace and look for the seafloor reflector.

for n=1:3840,

  step=0;

if (-y(n) < number(nn)/samprate(nn))

  i=fix((-1* y(n))*samprate(nn))-30;

  if (i < 0)

    i=6;

  end

%      Look for a mean greater than 2

    while ((step < 1) & (i < (number(nn)+1)))

     i=i+1;

      if (mean(abs(x(n,i-2:i+2))) > 2.)

          step=step+1;

      end

    end

 breakit=i;

 breakpoint(n:n)=i;

%  Use the crude peak to start looking for the seafloor.

%  Back up 60 samples in case the seafloor discriminator passed

%  the seafloor arrival.

  i=breakit-60;

  if (i < 4)

     i=3;

  end

  bend=i+200;                  %  Look in a 200 sample window.

  if (bend > length(x(n,:)))

     bend=length(x(n,:)) -3;

  end

  big=min((x(n,i:bend)));         %  find the smallest value

  bigit=find (x(n,i:bend) == big);

  bigit=i+bigit(1)-1;

  step=0;

 %  Look for the first instance of a point less than only 1/2 the previous

 %   point.

  while ((step < 1) & (i < (number(nn)+1)))

     i=i+1;

      if (x(n,i) <= big/2)

          x(n,i);

          step=step+1;

      end

  end

  if (i < 7)

    i=7;

  end

 %  In case this is not the smallest point look in the area for the 

 %   smallest value and use that.

 small=min(x(n,i-3:i+3));

 smallit=find (x(n,i-3:i+3) <= small);

 i=i+smallit(1)-4;

    breakpoint1(n:n)=i;

  else

     breakpoint1(n:n)=number(nn);  %  save this sample number as the seafloor

 end

end

hold off;

plot(breakpoint1,'+');

hold on;

plot((dcheck/750)*samprate(nn),'r');

plot(xloc,-tloc*samprate(nn),'g+');

title('breakpoints and expected breakpoints')

xlabel('Trace Numbers');

ylabel('Sample Numbers');

hold off;

function [x]=plot_xlt_010202(x,start,stop,dwin);

%

%  Tom Bolmer

%  Department of Geology and Geophysics

%  Woods Hole Oceanographic Institution

%  April 1, 2004

%         All rights reserved.

%

%  This is a script in a series to create a stacked trace for a 

%  series of traces from a lowered transducer on ODP Leg 200.  

%  This script handles one lowering.

%

%  This file plots the data with no travel time shifts.  

%  A cross is plotted at the sample number in the array dcheck for 

%  each trace shown.  This will verify whether the seafloor checking 

%  subroutine worked.  There are two nested loops.  The data is 

%  stepped through in chunks of nnb traces from start to stop trace 

%  numbers.  Each plot shows ever step(th) trace.  You may set the 

%  print command to print every plot.  

%  You may also set the pause command to a longer number of seconds or 

%  to not pause at all.

%

%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%  

samprate=[12000 24000];

number=[3000 6000];

clf;

  h=figure;

  set (h,'paperposition',[.75 .75 9.5 7.],'paperorientation','landscape',...

          'Units','inches','color',[1 1 1],'position',[2 2 8 7.5]);

  set (gca,'FontSize',12,'fontname','times');

%  Adjust these values to fit the datasets  

nn=2;         % argument for data sampling rate

nnb=100;

decimate=2;   % use every nth sample in the trace

step=3;

tstart=0.00;  % start time

tend=0.25;    % end time

mx=.0001;     % multiplier times the data

mx=1;

start=1;      % first trace number

stop=3840;    % last trace number

nnb=500;      % number of traces per plot

step=5;       % frequency to plot the traces at.

tstart=0.00;  % start time

tend=0.1;     % end time

tstop=samprate(nn)*tend;

if (tstop > number(nn))

  tstop=number(nn);

end

breakpoint_dum=zeros(1,4300);

%breakpoint_dum=breakpoint1;

%  Since there are many traces, plot a series of them

%  The plots go from start trace to stop trace in groups of nnb

for nnn=start:nnb:stop

subplot('position',[0.1 0.4 .8 .55]);

hold off;

clear hour1 depth;

xn=0;

if (nnn+nnb > stop)

  nnb = stop-nnn;

end

%  Make a plot of nnb traces plotting every stepth trace.

for n=nnn:step:nnn+nnb

 hr=x(n,1)+((x(n,2)+(x(n,3)/60.0))/60.0);

    plot((x(n,4:decimate:(number(nn)+3))*mx)+n,[1:decimate:(number(nn))]/(-1*samprate(nn)));

    plot(n,((dcheck(n)/750)/(-1)),'m+');

   clear yy y1 y2;

   yy=([1:(number(nn))]-breakpoint_dum(n))/(-1*samprate(nn));

   y1=find(yy >= tstart);

   if (isempty(y1))

       y1=1;

     else 

       y1=y1(end);

   end

   y2=find(yy <= tend);

   if (isempty(y2))

       y2=length(yy);

     else 

       y2=y2(1);

   end

    hold on;

    xn=xn+1;

    hour1(xn)=hr;

end

%  End of plotting the traces for the window od nnb traces.

axis tight; 

cc=clock;

TITLE=sprintf('File 012102, %4.4d to %4.4d, each %dth, decimate by %d on %2.2d/%2.2d/%2.2d at %2.2d:%2.2d:%2.2d for: %2.2d:%2.2d:%5.2f to %2.2d:%2.2d:%5.2f',...

 nnn,nnn+nnb,step,decimate,cc(2),cc(3),cc(1),cc(4),cc(5),fix(cc(6)),x(nnn,1),x(nnn,2),x(nnn,3),x(nnn+nnb,1),x(nnn+nnb,2),x(nnn+nnb,3));

xlabel('Hour on 0121');

xlabel('trace number');

ylabel('Time in seconds in the file');

title (TITLE);

%pause(10);

pause;

%print('-dpsc','-Pkarenl');

end

%  End of making the plots


function [x]=plot_noshift_010202(x,start,stop);

%

%  Tom Bolmer

%  Department of Geology and Geophysics

%  Woods Hole Oceanographic Institution

%  April 1, 2004

%         All rights reserved.

%

%  This is a script in a series to make a stacked trace for a 

%  series of traces from a lowered transducer on ODP Leg 200.  

%  This script deals with one lowering.

%

%  This file plots the data with no shifts.  A cross is plotted at the  

%  sample number in the array breakpoint1 for each trace shown.  This  

%  will help check if the seafloor checking subroutine is working.

%  Below are two nested loops.  The data is stepped through in chunks

%  of nnb traces from start to stop trace numbers.  Each plot shows every

%  step(th) trace.  You may set the print command to print every plot.  

%  You may also set the pause command to a longer number of seconds or 

%  to not pause at all.

%

%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%  

samprate = [12000 24000];   %   Number of samples per second

number  =  [ 3000 6000];    %   Number of samples in a file

clf;

  h=figure;

  set (h,'paperposition',[.75 .75 9.5 7.],'paperorientation','landscape',...

          'Units','inches','color',[1 1 1],'position',[2 2 8 7.5]);

  set (gca,'FontSize',12,'fontname','times');

%  Adjust these values to fit your needs  

nn=2;         % argument for data sampling rate

nnb=100;

decimate=2;   % use every nth sample in the trace

step=3;

tstart=0.00;  % start time

tend=0.25;    % end time

mx=.0001;     % multiplier times the data

mx=1;

start=1950;   % first trace number

stop=3840;    % last trace number

nnb=300;      % number of traces per plot

step=5;       % frequency to plot the traces

tstart=0.00;  % start time

tend=0.05;    % end time

tstop=samprate(nn)*tend;

if (tstop > number(nn)

  tstop=number(nn);

end

%  Since there are many traces, plot a series of them

%  The plots go from start trace to stop trace in groups of nnb

for nnn=start:nnb:stop

subplot('position',[0.1 0.4 .8 .55]);

hold off;

xn=0;

if (nnn+nnb > stop)

  nnb = stop-nnn;

end

%  Make a plot of nnb traces plotting every stepth trace.

for n=nnn:step:nnn+nnb

 hr=x(n,1)+((x(n,2)+(x(n,3)/60.0))/60.0);

  plot((x(n,4:decimate:(tstop+3))*mx)+n,[1:decimate:(tstop)]/(-1*samprate(nn)));

  plot((x(n,breakpoint1(n)))*mx+n,(breakpoint1(n)/(-1*samprate(nn))),'m+');

  hold on;

end

%  End of plotting the traces for the window of nnb traces.

axis tight; 

cc=clock;

TITLE=sprintf('File 012102, %4.4d to %4.4d, each %dth, decimate by %d on %2.2d/%2.2d/%2.2d at %2.2d:%2.2d:%2.2d for: %2.2d:%2.2d:%5.2f to %2.2d:%2.2d:%5.2f',...

    nnn,nnn+nnb,step,decimate,cc(2),cc(3),cc(1),cc(4),cc(5),fix(cc(6)),x(nnn,1),x(nnn,2),x(nnn,3),x(nnn+nnb,1),x(nnn+nnb,2),x(nnn+nnb,3));

xlabel('trace number');

ylabel('Time in seconds in the file');

title (TITLE);

%pause(10);

%pause(5);

pause;

%  Uncomment and change printer name to print a hardcopy

%print('-dpsc','-Pkarenl');  

end

%  End of making the plots


function [x]=plot_shift_01020202(x,breakpoint,start,stop,dwin);

%

%  Tom Bolmer

%  Department of Geology and Geophysics

%  Woods Hole Oceanographic Institution

%  April 1, 2004

%         All rights reserved.

%

%  This is a script in a series to get a stacked trace for a 

%  series of traces from a lowered transducer on ODP Leg 200.  

%  This script deals with one lowering.

%

%  This file plots the data with the shift applied.  A cross symbol

%  is plotted at the sample number in the array breakpoint1 for

%  each trace shown.  This will help verify if the seafloor checking
%  subroutine is working.

%  There are two nested loops.  The data is stepped through in chunks

%  of nnb traces from start to stop trace numbers.  Each plot shows
%  every step(th) trace.  You may set the print command to print
%  every plot.  

%  You may also set the pause command to a longer number of seconds or 

%  not to pause.

%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%  

samprate = [12000 24000];   %   Number of samples per second

number  =  [ 3000 6000];    %   Number of samples in a file

clf;

  h=figure;

  set (h,'paperposition',[.75 .75 9.5 7.],'paperorientation','landscape',...

          'Units','inches','color',[1 1 1],'position',[2 2 8 7.5]);

  set (gca,'FontSize',12,'fontname','times');

%  Adjust these values to fit your needs  

start=1500;   %  first trace number

stop=3840;    %  last trace number

nn=2;         %  argument for data sampling rate

nnb=300;      %  number of traces per plot

decimate=5;   %  use every nth sample in the trace

step=5;       %  frequency to plot the traces

tstart=0.005; %  start time

tend=-0.15;   %  end time

mx=.25;       %  multiplier times the data

tstop=number(nn);

%  Since there are many traces, plot a series of them

%  Plots go from start trace to stop trace in groups of nnb

for nnn=start:nnb:stop

subplot('position',[0.1 0.4 .8 .55]);

hold off;

clear hour1 depth;

xn=0;

%  Make a plot of nnb traces plotting every stepth trace.

for n=nnn:step:nnn+nnb

    d=(breakpoint1(n)/samprate(nn))*750.;

 hr=x(n,1)+((x(n,2)+(x(n,3)/60.0))/60.0);

%  use this commentd out section for traces all have an 

%     equal sized maximum value.

%   mm=max (abs(x(n,(breakpoint1(n)-10:breakpoint1(n)+10))));

%   mx=1/mm;

   clear yy y1 y2;

   yy=([1:tstop]-breakpoint1(n))/(-1*samprate(nn));

   y1=find(yy >= tstart);

   if (isempty(y1))

       y1=1;

     else 

       y1=y1(end);

   end

   y2=find(yy <= tend);

   if (isempty(y2))

       y2=length(yy);

     else 

       y2=y2(1);

   end

  hr=n;

  if ((y1 < y2) & (length(yy) >= breakpoint1(n)))

    plot((x(n,y1:decimate:y2))*mx+hr,(yy(y1:decimate:y2)));

    plot((x(n,breakpoint1(n)))*mx+hr,yy(breakpoint1(n)),'m+');

    hold on;

    xn=xn+1;

    hour1(xn)=hr;

    depth(xn)=(breakpoint1(n)/samprate(nn))*750.;

   end

end

%  End of plotting the traces for the window of nnb traces.

h1=x(nnn,1)+((x(nnn,2)+(x(nnn,3)/60.0))/60.0)-.005;

h2=x(nnn+nnb,1)+((x(nnn+nnb,2)+(x(nnn+nnb,3)/60.0))/60.0)+.005;

h1=x(nnn,1)+((x(nnn,2)+(x(nnn,3)/60.0))/60.0)-.001;

h2=x(nnn+nnb,1)+((x(nnn+nnb,2)+(x(nnn+nnb,3)/60.0))/60.0)+.001;

%axis ([h1 h2 tend tstart]); 

axis ([nnn nnn+nnb tend tstart]); 

cc=clock;

TITLE=sprintf('File 01020202, traces %4.4d to  %4.4d, every %dth trace, decimate by %d on %2.2d/%2.2d/%2.2d %2.2d:%2.2d:%2.2d',...

    nnn,nnn+nnb,step,decimate,cc(2),cc(3),cc(1),cc(4),cc(5),fix(cc(6)));

xlabel('Hour on 0102');

ylabel('Time in seconds adjusted to seafloor');

title (TITLE);

subplot('position',[0.1 0.1 .8 .2]);

    plot(hour1,depth);

    dmax=max(depth)+5;

    dmax=((floor(dmax/5)+1)*5);

    dmin=min(depth)-5;

    dmin=((floor(dmin/5)+1)*5);

   axis ([h1 h2 dmin dmax]);

   axis ([nnn nnn+nnb dmin dmax]);

xlabel('Hour on 0102');

ylabel('depth in meters to seafloor');

title('');

    hold off;

pause(5);

%print('-dpsc','-Pchocorua');

%pause(15);

end

%  End of making the plots


function [temp,yy]=final_stack_01020202_2(x,breakpoint1,start,stop,

dchec,name,nn);

%

%  Tom Bolmer

%  Department of Geology and Geophysics

%  Woods Hole Oceanographic Institution

%  April 1, 2004

%       All rights reserved.

%

%  This is the last script in a series to make a stacked trace from 

%  a series of traces from a lowered transducer on ODP Leg 200.  

%  This script deals with one lowering.

%

%  Subroutine to stack the data between two trace numbers.  The traces
%  are added together and then averaged between start and stop trace 

%  numbers to create a stacked trace for this window.

%  Each trace is tested against the breakpoint1 and dcheck locations
%  for the projected seafloor.  If the data fits within a tolerance
%  window for these, the trace is accepted as a trace to stack.  The
%  array badlist has the trace numbers of traces that do not fit

%  inside this model but are not automatically discarded by the code.
%  Badlist tells the code not to use these traces.  This set of trace
%  numbers is found by trial and error and inspection of the plots.

%  There is also an outside loop through the stacks so that a series
%  of stacks can be made.  The nnb variable controls the number of
%  stacks you make between start and stop traces.

%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

samprate = [12000 24000];   %  Number of samples per second

number  =  [ 3000 6000];    %  Number of samples in a file

nn=2;

clf;

  h=figure;

  set (h,'paperposition',[.75 .75 9.5 7.],'paperorientation','landscape',...

          'Units','inches','color',[1 1 1],'position',[2 2 8 7.5]);

  set (gca,'FontSize',12,'fontname','times');

temp=[];

blen=length(breakpoint1);

breakpointuse(1:blen)=1;

badlist=[154 156 191 258 3542 3614 3644 3650 3718 3719];

breakpointuse(badlist) =0;

nnb=250;        %  the window size for each stack

decimate=1;     %  use every nth sample in the trace

step=1;         %  frequency to plot the traces

tstart=0.015;   %  start time for plot

tend=-0.06;     %  stop time for the plot

mx=.0001;       %  Multiplier times the trace data for plotting

Wn=[3400 3600]/(2*samprate(nn));

[a b]=butter(10,Wn,'stop');

%  Loop through the data from trace start to trace stop in a window

%  of nnb

for nnn=start:nnb:stop

subplot('position',[0.1 0.11 .75 .4]);

hold off

clear hour1 depth cc cm temp tmin tmax bmin bmax;

xn=0;

if (nnn+nnb > stop)

  nnb=stop-nnn;

end

%  Calcuate the cross-correlation coefficent cc

for n=nnn:step:nnn+nnb

   if (breakpointuse(n) == 1)

      d=(breakpoint1(n)/samprate(nn))*750.;

%  Test the data to see if it is close enough to the projected seafloor location.

  if ((d <= dcheck(n)+5) & (d >= dcheck(n)-5) & (breakpoint1(n) < (number(nn)-200)) & (breakpoint1(n) > 200))

   hr=x(n,1)+((x(n,2)+(x(n,3)/60.0))/60.0);

   %plot(((x(n,4:decimate:(number(nn)+3)))*mx*1000)+n,[1:decimate:(number(nn))]/(-1*samprate(nn)));

hold on;

%  Get the data from this trace to stack and shift it relative to the seafloor.

   clear yy y1 y2;

   yy=([1:(number(nn))]-breakpoint1(n))/(-1*samprate(nn));

   y1=find(yy >= .0005);

   if (isempty(y1))

       y1=1;

     else 

       y1=y1(end);

   end

   y2=find(yy <= -.0005);

   if (isempty(y2))

       y2=length(yy);

     else 

       y2=y2(1);

   end

      xn=xn+1;

      ttt=0;

    if (xn == 1)

      for tt=y1:decimate:y2

         ttt=ttt+1;

         base(ttt)=x(n,tt);

      end

      cc(xn)=0;

      cm(xn)=1;

         tmax=max(base);

         base=base*(10/tmax);

    else

      ttt=0;

      for tt=y1:decimate:y2

        ttt=ttt+1;

        temp(ttt)=x(n,tt);

      end

         tmax=max(temp);

         temp=temp*(10/tmax);

       c=xcorr(base,temp,20,'coeff');

       find (c == max(c));

       cc(xn)=find (c == max(c));

       cm(xn)=c(cc(xn));

%      cc(xn)=0;

      ttt=0;

% Add this trace to the temp stack array

      for tt=y1:decimate:y2

        ttt=ttt+1;

        temp(ttt)=x(n,tt-cc(xn));

      end

    end

    buse(n)=1;

  end    %  end of check close to seafloor

 end     %  end calculate the cross-correlation coefficient

end      %  end of using the breakpoints

hold off;

if (xn > 1)

    cc(1)=cc(2)+1;

    ccoff=cc(2)-2;

    cc=cc-ccoff;

  else

    cc(1)=0;

end

xn=0;

ymax=0;

ymin=60000;

%  Stack the data and using cross correlation coeffiecnt just calculated.

%  Read in each trace to use.

%  Plot the trace and add it to the stack also.

for n=nnn:step:nnn+nnb

   if (breakpointuse(n) == 1)

    d=(breakpoint1(n)/samprate(nn))*750.;

  if ((d <= dcheck(n)+5) & (d >= dcheck(n)-5) & (breakpoint1(n) < number(nn)-200) & (breakpoint1(n) > 200))

 hr=x(n,1)+((x(n,2)+(x(n,3)/60.0))/60.0);

    xn=xn+1;

   clear yy y1 y2;

   yy=([1:(number(nn))]-breakpoint1(n))/(-1*samprate(nn));

   y1=find(yy <= tstart);

   if (isempty(y1))

       y1=1;

     else 

       y1=y1(1);

   end

   y2=find(yy >= tend);

   if (isempty(y2))

       y2=length(yy);

     else 

       y2=y2(end);

   end

%maxx=max(x(n,((breakpoint1(n)-50):decimate:(breakpoint1(n)+50))));

maxx=2.5;

maxx=(mx/maxx)*2.5;

y2cc=y2-cc(xn);

if (y2cc > length(yy))

  y2cc=length(yy);

end

if ((y1-cc(xn)) < 4)

   y1=4+cc(xn);

end

%plot((x(n,((y1-cc(xn)):decimate:y2cc)))*maxx*1000+n,(yy(y1-cc(xn):decimate:y2cc)));

plot((x(n,((y1-cc(xn)):decimate:y2cc)))*maxx+hr,(yy(y1-cc(xn):decimate:y2cc)));

    hold on;

%    plot((x(n,breakpoint1(n)))*maxx+n,yy(breakpoint1(n)),'m+');

    hour1(xn)=hr;

    depth(xn)=((breakpoint1(n))/samprate(nn))*750.;

    %  end

      ttt=0;

    if (xn == 1)

      for tt=1:decimate:6000

         ttt=ttt+1;

         temp(ttt)=0;


 numb(ttt)=0;

      end

    end

      ttt=0;

    for tt=y1-cc(xn):decimate:y2cc,

      if (ttt+1 <= length(temp))

        ttt=ttt+1;

        temp(ttt)=temp(ttt)+x(n,tt);


numb(ttt)=numb(ttt)+1;

      end

    end

    lend=0.01*samprate(nn);

    ttop=sort(x(n,4:lend));

    tmax(xn)=mean(ttop(end-2:end));

    tmin(xn)=mean(ttop(1:3));

    z=find(yy < 1/samprate(nn));

    z=z(1);

    if (z < 21)

      z=21;

    end

    bbot=sort(x(n,(z-20):(z+(.005*samprate(nn)))));

    bmax(xn)=mean(bbot(end-2:end));

    bmin(xn)=mean(bbot(1:3));

    ymax=max(ymax,y2cc);

    ymin=min(ymin,y1-cc(xn));

  end

  end

end

%  xn is a test whether to plot the stacked trace.

if (xn > 1)

%  Average the points in the temp array to get a stacked trace.

for n=1:length(temp)

  if (numb(n) > 0)

    temp(n)=temp(n)/numb(n);

  end

end

mx1=mx*2.5;

mx1=mx;

avecc=mean(cc);

avecc=round(avecc);

ylen=y2-y1+1;

if (ylen > length(temp))

  ylen=length(temp);

end

  yy=[-tstart:1/samprate(nn):-tend]*-1.0;

%  Plot the stacked trace at the end of the shifted data 15 times

%  to show the stack

 for n=1:15

plot((temp(1:length(yy))*-mx1)+hour1(end) +n*(hour1(2)-hour1(1)),(yy(1:length(yy))),'r');

%  plot((temp(1:length(yy))*-mx1)+nnn+nnb+n,(yy(1:length(yy)))-4/24000,'r');

 end

 %plot((temp(1:length(yy))*mx1)+hour1(round(xn/2)),(yy(1:length(yy))),'r');

temp=temp(1:length(yy));

%h1=x(nnn,1)+((x(nnn,2)+(x(nnn,3)/60.0))/60.0)-.005;

%h2=x(nnn+nnb,1)+((x(nnn+nnb,2)+(x(nnn+nnb,3)/60.0))/60.0)+.005;

h1=x(nnn,1)+((x(nnn,2)+(x(nnn,3)/60.0))/60.0)-.001;

h2=x(nnn+nnb,1)+((x(nnn+nnb,2)+(x(nnn+nnb,3)/60.0))/60.0)+.001 +n*(hour1(2)-hour1(1));

%h1=nnn-1;

%h2=nnn+nnb+16;

axis ([h1 h2 tend tstart]); 

cc=clock;

%TITLE=sprintf('File %s, traces %4.4d to  %4.4d, every %dth trace, decimate by %d on %2.2d/%2.2d/%2.2d %2.2d:%2.2d:%2.2d',...

%    name,nnn,nnn+nnb,step,decimate,cc(2),cc(3),cc(1),cc(4),cc(5),fix(cc(6)));

xlabel('Hour on 0102');

%xlabel('Trace number in file');

ylabel('Time in seconds adjusted to seafloor');

%title (TITLE);

%axis tight;

zz=0;

% If zz = 1, plot the max and min values for each trace's signal at the seafloor.

if (zz == 1)

subplot('position',[0.1 0.1 .8 .2]);

hold on;

    dmax=max(depth)+5;

    dmax=((floor(dmax/5)+1)*5);

    dmin=min(depth)-5;

    dmin=((floor(dmin/5)+1)*5);

%   plot(hour1,tmax,'bx-');

%   plot(hour1,tmin,'bo-');

%   plot(hour1,bmax,'gx-');

%   plot(hour1,bmin,'go-');

  plot(hour1,tmax,'bx-',hour1,tmin,'bo-',hour1,bmax,'gx-',hour1,bmin,'go-');

   tp=max([tmax tmin bmax bmin]);

   bp=min([tmax tmin bmax bmin]);

   bwin=tp-bp;

   tp=tp+(.05*bwin);

   bp=bp-(.05*bwin);

   axis ([h1 h2 bp tp]);

   legend('largest at direct','smallest at direct','largest at seafloor','smallest at seafloor');

ylabel('mean values');

xlabel('Hour on 0102');

title('');

%    hold off;

end  %  end of test to plot max an min values in each trace

subplot('position',[0.1 0.55 .75 .4]);

hold on;

for n=nnn:step:nnn+nnb

   hr=x(n,1)+((x(n,2)+(x(n,3)/60.0))/60.0);

    if (x(n,1) == 0)

      hr=x(n-1,1)+((x(n-1,2)+(x(n-1,3)/60.0))/60.0);

    end

        plot(((x(n,4:decimate:(number(nn)-000+3)))*mx)+hr,...

          [1:decimate:(number(nn)-000)]/(-1*samprate(nn)));

    hold on;

end

axis ([h1 h2 -.25 0]);

ylabel('Seconds since start of the file');

%xlabel('Hour on 0102');

TITLE=sprintf('File %s, traces %4.4d to  %4.4d, every %dth trace, decimate by %d on %2.2d/%2.2d/%2.2d %2.2d:%2.2d:%2.2d',...

    name,nnn,nnn+nnb,step,decimate,cc(2),cc(3),cc(1),cc(4),cc(5),fix(cc(6)));

title (TITLE);

box on;

pause;

%print('-dpsc','-Pchocorua');

%pause(15);

end     %  end of test to plot the data

    hold off;

end     %  end of loops to make stacks of nnb traces

