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1 Pickwin Examples

1.1 Example 1 — Simple 5-shot spread

1) Open a SEG-2 file: g

_lojx|
File (F) EditiDisplay E) Views (V) Pick first arrivals (P} Option  Help (H)
56|85 o | | | [ [~ & | 5 8 |k ]|
Status : No editing j
Source= 70.0ft time=116.880msec Time(msec)
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108.0 N N P N e R | e —
110.0 T SNt T [ e
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114.0 N N T e e
116.0 M N T
118.0 e N e
H20.0 N e ]
22.0 T T e
3240 Lt ]
T26.0 et e 1
1280 i s U P B S e SR P N
—130.0 f—— . | |
132.0 1 ——— |
134.0 w T o e S S NN e S
136.0 . | —_——— - — !
138.0 ] e R
140.0 [ | I I S
1420 e
144.0 e Aeee— .
146.0 . 1 A S A (S B S
1480 Trigger
N — Ll_l

Mo editing

|time=116.880ms: |



2) Optimize display: 0 A| €| =3 N M0| A [4, Av[e5 [ [F

{f Pickwin - _ 1Ol x|

File (F} EditiDisplay (E) View (V) Pick First arrivals (P} Option  Help {H)

3( @] || ][> ] B[ JA7 Ao | [ A ]|

Status : No editing j
Source= T70.0f time=152.933msec Time {msec)
1} 10 20 30 40 50 60 70 80 90 100 110 120 130
1000 ]
102.0
104.0 -
106.0 i
1080 ———t— -
110.0 -
NM20 e A
114.0 A
116.0 s
118.0 —_—
H20.0 |
SI 220
240 e ] Wl
[26.0 e |-
A28.0 AR
11 X R —————— Y | A
1320 fevie ] - | -
1340 Wl
136.0 ey
1380 e L esrimerine]
1400 it
142.0 =—en
TA4D  rerimmadyarein st
146.0 s
148.0 Trigger
K _>l_I
[N editing |time=152.933ms:| #




3) Pick first breaks: P

File (F} EditiDisplay (E) View (V) Pick First arrivals (P} Option  Help {H)

8 [= 1]

o < o 0 == v e v [RRF e |

Status : Pick first arrival

Source= 70.0f Time {msec)
0 10 20 30 40 50 60 70 80 a0 100

time=69.121msec

110 120 1

w
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1020 :
1040 ;
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9220

424.0

260

“128.0

130.0
1320 — |
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n))
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1400 et
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146.0 - |
148.0 Trigger

")
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4) Connect first breaks: ﬂ

i Pickwin - =] 5]

File (F) EditiDisplay (E) View (V) Pick first artivals (P} Option  Help (H)

5| Q||| o 18] 0 = o [ [ [ S [F G| S ]|

Status : Pick first arrival
Source= 70.0ft time=71.345msec Time(msec)

0 10 20 30 40 50 60 70 i1} 90 100 110 120 1

100.0 |
1020 -
1040
106.0 -
108.0 1
1100
1mzp +—
1140
116.0 y
118.0
Hz0.0
@220
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T26.0
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1320 ~— |

1340 Benn i

136.0 J———m]
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1400 et
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146.0 - N
148.0 Trigger
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5) Manually adjust first breaks:

LTE

File (F} EditjDisplay (E} View {4} Pick first arrivals (P} Option  Help {H}

5 = 0 s == o v e v [RRIF  r |

Status : Pick first arrival =
Source=70.0f time=73.511msec Time {msec)
1} 10 20 30 40 50 60 70 80 90 100 110 120 130

100.0 . e
1020 ¢ 'l
1040 ~—— .
106.0 - i -
108.0 | een
1100 - | -
1120 +— h_ A
\_/"
—
I
i S—
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Hezoo
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148.0 Trigger
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6) Connect first breaks again: ﬁ

i Pickwin - =] 5]

File (F) EditiDisplay (E) View (V) Pick first artivals (P} Option  Help (H)

(|8 | cx| | ] €[> m] M| A, V5 | AT ]|

Status : Pick first arrival =
Source= 70.0ft time=117.582msec Time(msec)
1} 10 20 30 40 50 60 70 80 90 100 110 120 130

100.0 b
1020 - 'l
1040 —

106.0 -
108.0 1
1100
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146.0 - N
148.0 Trigger

|Pick First arrival |time=117.562mst | A



7) Save first break picks file (optional).

8) Read in next SEG-2 file as New file: g

i Pickwin -
File (F) EditiDisplay (E) View (V) Pick first artivals (P} Option  Help (H)

=10l x|

I SR T ek e P )

Status : Pick first arrival
Source= 98.0ft time=137.364msec Time(msec)
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100

100.0

102.0
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9) Repeat above steps until all files have been picked:

ol x]
File (F)  EditiDisplay (E)  View (%) Pick first arrivals (P)  Option  Help (H)
&= S] 0| | || | = mm| ] A A A S5 E | e o | |
Statugnufégt:ggtﬂamval time=119.982msec Time (msec) j
0 10 20 30 60 70 a0 ) 120 130
100.0 L‘w b g
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1040 - \n w
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1100 \ & V.‘
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E W N N~
Sean - A Vr N V‘
' " Ny
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Ao | R - —
1300 - \ h r
132.0 i \ [ ‘@
1340 - | 4 7 y
136.0 L ‘ ‘pd"
138.0 ir
1400 ﬁ/ w r
1420 - A 7
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|Pick first: arrival |time=119.9&2ms: | v

10) When all files have been picked, save the first break picks file (mandatory!).
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1.2 Example 2 - Shear wave survey

1) Open a SEG-2 file: g

2) Optimize display: [10|A| €| =3 N M0| A [4, Av[<5 58 [F

3) Open reverse-polarity record as an appended file (display parameters for appended
will be the same as the first file):

1o x|

File (F) EditiDisplay E) Views (V) Pick first arrivals (P} Option  Help (H)

| H| &[0 | o 15| | = | mm| M| A A A S E | B A v|x||

Status : No editing =
Source= 0.0ft time=766.667msec Time(msec)
-64 236 336 436 536 636 736 836 936 1036

1 yF v .
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]
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-
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y
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)

L
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[No editing time=766.667ms: | 4

4) Pick first breaks. I

5) Follow procedure described in Case 1 until all files have been picked.
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1.3 Example 3 — Multiple Spreads

"}

1) Open a SEG-2 file: g

=

File (F) EditiDisplay (E) View (V) Pick first artivals (P} Option  Help (H)

5| B || o 18] 0 o |- v 658 | | A ]

Status : Pick first arrival =
Source=1394.0ft time=404.000msec Time(msec)
0 100 200 300 400 500 600 700 aon 900 1000 1100 1200
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1230 = ——
1250 P =
Si270 &Baz_ﬁf_‘—“;——
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T A M A
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Kl — Ll_l
|Pick First arrival |time=404.000mst | v
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2) Open next SEG-2 file as appended file: E

i Pickwin - =] 5]

File (F) EditiDisplay (E) View (V) Pick first artivals (P} Option  Help (H)
5] || = 00 = o [ A7 v S | | A ]|

Status : Pick first arrival
Source=1394.0ft time=1175.111msec Time(msec)

0 100 200 300 400 500 600 700 i} 300 1000 1100 1200
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2
I

e
i

N Yo 2 -

\P\ck First arrival |t\me=1 175, 11 1m \ A
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3) If you have overlap, select overlapping traces:

LTE

File (F} EditjDisplay (E} View {4} Pick first arrivals (P} Option  Help {H}
| | 8o | v = o v ] S5 T A |
Status : in edit mode
Source=1394 0ft time=226.222msec Time(msec)
0 100 200 300 400 500 600 700 800 900 1000 1100 1200

1o |
1210
1230
1250
1270 ——

1290 —— Far—]
1310 —— e —
1330

1350 J I

1370 -

1410 -

1430 -

1450 -
1470 — N, e
o —

s
1530
550
570
‘1590
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1690
1710
1730
1750
1770
1790
1810
1830 ——— ]

1850 L
1870 AGCSRTTISE r ~

[ [time=226.222ms: | 4

il

=il
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4) Use the automatic shift function to correct data:

File (F) EditiDisplay E) Views (V) Pick first arrivals (P} Option  Help (H)

1o x|

3( Q]| x| | ] &[> | mB[ &, | B [5R F T il ]|

Status : in edit mode
Source=1394 0ft time=-4.000msec

0 100 200 300 400 500 600 700 a00

Time(msec
900 1000 1100

1190 |
1210 1
1230
1250
1270
1290
1310
1330
1350

"
i
{
h

1370
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1410
1430

1450

140 N,

90— —

Jsio

Qs ——— =]
550

870 —— e e e e e ]
fse0 —— R B

I ——
ISt = S [

1610
1630  ———

1650 ——F——=7
1670 —

1710 e e e, N e e |
1730
1770 1

1790
1810
1830
1850 o

g1 B g gy g 4 = - =5

)

) j
1200

[ ——
== R S—

\ |t\me=-4.000msec \

5) Pick first breaks. P

6) Follow procedure described in Case 1 until all files have been picked.
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2 Plotrefa Examples
2.1 Example 1 — Three-channel Refraction Survey

Most refraction surveys are conducted with seismographs consisting of 12 or more
channels. Generally, this is considered to be the minimum number of travel times you
need per shot to come up with a reasonable velocity model. Twelve or more geophones
are laid out on the ground, and a series of shots are done at intervals along the line.
Twelve or more traveltimes are recorded for each shot.

This style of surveying naturally leads to first arrivals being plotted relative to the source
location. Plotting all of the traveltime curves together in one plot (below), is therefore
referred to as a “common source gather”.

!5 Plotrefa - Plotrefa ==l

File Travelime curve  Velocity model  View  Time-teim inversion  Reciprocal method  Raybracing  Tomography  Options  Help
Lo e e e o e e G R S e Y T =

Status : No editing

|»

[ms]
30

\\\\ /,n

ra
=

. Qﬁ
T TN
- Y

\

95 100 105 110 115 120 125 130 135 140 145 150

Traveltime

Distance (m)

nante2.vs Scale = 11222

Ready [N editing |Travelime=12 4ms Distance=104.4m | Scale=1 7222
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If the number of channels that you have available is less than the number of traveltimes
you want to record for each shot, you can take advantage of the principal of reciprocity
and interchange the geophones and the shots. This is best illustrated by example.

Suppose you have a 3-channel seismograph, but you would like to end up with a
traveltime plot like the one above, with 24 traveltimes per shot. Essentially, you must
simulate having a 24-channel seismograph. You can do so by placing your three
geophones where the shots would normally have been (in this example, at 98, 123 and
148 meters; see above), and doing your shots where the 24 geophones would normally
have been. Instead of only shooting at three locations, you shoot at 24. It’s more work,
but results in the same thing.

To simulate the above example, you would place your first shot at 100 meters (the
location of the first geophone above). You would record three traveltimes, common to
that source. You shot record would appear as shown below,

[ Pickwin - M= E3

File [F] Edit/Display [E] “iew [¥] Pick first amivaks [F] Option  Help (H]

3 | ]| | = | [ v 5 T o e o]

Status : in edit mode
Source= 95.0f time=166.320msec Time {msec)

1} 10 30 40 50 60 70 80 90 100 110 120 130

98 J—A \/‘ f_,‘q‘-\/‘\

o
s}

2123 e

=

143 1

148

153

»

KO — ;Iﬂ

|time=166.320mse |

and the common source plot follows:
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Plotrefa - Plotrefa

File Traveltime curve  Velocity model  View  Time-teim inversion  Reciprocal method  Ratracing  Tomography  Options  Help

[_[5]x]

=== 7 A ’I‘|\L|X|C|D|V|T'|°L|T_TV5|°T|RP|4|F|Eelllil|l|—|[}||

Status : No editing

[ms]
30
20
2]
£ /
ko
=
=
=
10
0
95 100 105 110 1156 120 126 130 136 140 145 150
Distance [m]
Scale =11222

nante2.vs

|»

Kl —
|Traveltime=-.7ms Distance=1233m [Scale=1/222

Ready [No editing
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This is your first record. Next, you would move the source to 105 meters, and repeat:

[_[5]x]

7 Plotrefa - Plotrefa
File Traveltime curve  Velocity model  View  Time-teim inversion  Reciprocal method  Ratracing  Tomography  Options  Help

=== 7 A ’I‘|\L|X|C|D|V|T'|°L|T_TV5|°T|RP|4|F|Eelllil|l|—|[}||

Status : No editing =
[ms)
30
20
Ja]
o
=
=
=
10
0
95 100 106 110 115 120 125 130 135 140 145 150
Distance (m]
nante2.vs Scale = 1/222
N — ;IJ
Ready [No editing |Traveltime=20.1ms Distance=131.2m [Scale=1/222
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You would repeat the process until you had occupied all of the “geophone” stations. In
the end, the common source gather would appear as follows:

l-"i"i Plotrefa - Plotreta HEE

File Traveltime curve  Velocity model  View  Time-teim inversion  Reciprocal method  Ratracing  Tomography  Options  Help

=== 7 A ’I‘|\L|X|C|D|V|T'|°L|T_TV5|°T|RP|4|F|Eelllil|l|—|[}||

Status : No editing =
[ms]
30
/D
“\\\\_\\ P AT
- | ] ll
?\S\\ R e = /ﬁ
\\\‘:\z \\““x e = ?/ L e
20 - Bt L] S 5
© o :‘-\:\i::\ [ // /;// -] /ﬂ
N e A Z
] e et
0 4 /s
B
R
< X
0
95 100 105 110 1156 120 126 130 136 140 145 150
Distance (m)
nante2.vs Scale = 1}222
al 1 s lj
@ Start| SyvMalsales CRAIG | #)Seismimager Manual doc .| [Eg Platrefa - Plotiefa S B @M T 53PM
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You have acquired 24 three-channel records, rather than three 24-channel records. But
since you interchanged the sources and receivers, you must reorganize the above into a
common receiver gather. To do so, simply click on the Common source <-> common

receiver toggle switch:

5 Plotrefa - Plotrefa
File Travelime curve Welocity model  Wiew  Time-temm inversion  Reciprocal method  Raplracing  Tomography  Options  Help

- [=] ]

o1 e e e S o Y

Status : No editing =
(ms)
30
\‘1\0\ /W,/D
" \\( N _,ra/k_;‘
. s
E /\v/
=
& T
— //‘ \\\
10 \
1]
95 100 105 110 115 120 125 130 135 140 145 150
Distance (m)
nante2.vs Scale = 11222
KU — ;IJ
Ready [Ma editing |Traveltime=34.0ms Distance=37.1m | Scale=1/222

You can now interpret the data exactly the same way you would have had you acquired it

with three shots and a 24-channel seismograph.
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2.2

1) Open Plotrefa file: E

!5 Plotrefa - Plotrefa
File:

Travelime curve  Welocity model  View  Time-termn inversion  Reciprocal method  Raptracing  Tomaography

Options  Help

Example 2 — Two-layer Time-term Interpretation

[_[5]x]

S| @[] 2| 4| (|| 05| | ] Valor[Re[ <[ ||| —| |

Status : No editing =
[ms]
140
120 H‘r‘“‘"\:\ /p-ﬁ./’\./":
| \‘\ b4 o]
100 ISR \\\“\ L /-///:/f :
|4 /v"'_.
ésu - \_\\\E\ /f//wf
E 60 ’_N .\\‘ ,ﬂﬁ /\:)Q“ // //r"w/_
M, 4 ;< “7 .
o T R o]
A NN R
1] 10 20 30 40 50 60 70 80 90 100 110 120
Distance L
Reciprocal model.vs Scale =1}500
E— of
Ready [N editing |Travelime=24. 7ms Distance=29.0m | Scale =1 /500
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2) Import elevation file (if applicable):

l-"fiPIDtle[a - Plotrefa [_ O] ]
File  Traveltime curve Velocity model  Wiew  Time-term inversion FReciprocal method  Raptracing  Tomography  Options Help

e T e o S o T g

No editing Layered model : & of layers = 2 j
)
108
L
- _\v \;ﬂ_
2 g8 e — ——
8 I R
68
0 10 20 30 40 50 60 70 80 90 100 110 120
Distance "
Reciprocal model.vs Scale = 11500
U _>l_I
Fieady [Ma editing |Elevation=120.8m Distance=126.3m | Scale=1/500 v

3) Assign layer 2 arrivals:

5 Plotrefa - Plotrefa HE

File Travelime curve Welocity model  Wiew  Time-temm inversion  Reciprocal method  Raplracing  Tomography  Options  Help

3|l @] 2| | 0[] 3¢| 01| | i Ve or[Re[ <] [ —|

Status : No editing —

[ms]
140
120 | = e ST
| \L“W\( b4 g
Y R— N g gl =
| /vﬁﬁ
é 80 NM’\ }‘; \\\ //C\O-&»/ ?"f
S [ [ ’“ﬁk ER // -
— 4 ﬁ< 8
“ w—&ﬁ\}/ \ A—e\% fﬁ/&#
T A DT T s T
20 4 o 7< /,/ ;‘7<:
, / \ / V \/’
1] 10 20 30 40 50 60 70 80 90 100 110 120
Distance iy
Reciprocal model through delay times.vs Scale = 17500
N — ;Iﬂ
Ready [Ma editing |Traveltime=149.7ms Distance=122.7m | Scale =1 /500
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4) Do time-term inversion:

Plotrefa - Plotrefa

File Travelime curve  Velocity model  View  Time-term inversion  Reciprocal method  Raptracing  Tomography

1 [=] E3
Optiong  Help
L e B P o e e e S R S T
No editing Layered model : # of layers = 2

[ j
102 L\\H«-—L"”';¥¢‘*~ﬁK_J__%gAAJ_%iH%‘H X .

1089
34 — | 958
a2z 826
695
563
432
62 ! } I 300
0 10 20 30 a0 50 60 70 80 a0 100 110 120 [ftfs)
Distance If

Depth

Reciprocal model through delay times.vs Scale = 11500

K
Ready

-
L3
|Mo editing |Elevation=93.2m Distance=932.2m | Seale=1/500
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5) Run ray tracing routine and compare theoretical traveltimes to observed traveltimes:

l-"i"iPInhefa - Plotreta HEE
File Traveltime curve  Velocity model  View  Time-teim inversion  Reciprocal method  Ratracing  Tomography  Options  Help
=[] || ][]0 o8] 7 Vs[Pr|Re| < | v o (]| |
Status : No editing =
[ms)
140
120 MKW MAM&
|| S .—é"/ _/_9,9"’
100 :‘tg%\ o, \ Af‘rd o
| Ty 47'}/ // ot
i S X /N / F,ﬁ
E a0 ] f,ﬁ*
g Iy M \ Ka / Vf&
- 60 \ M% \ / ﬁ
Hj“‘%a_,\s\ >§ ?k I § f/g/ |2
ol
n ez e T .
20 ™, / 5 — : Observed
\ / / e—=: Calculate
0
0 10 20 30 10 50 60 70 80 90 100 110 120
Distance L
Reciprocal model with layer assignments and time term inversion Scale = 1/500
al 1 S lj
gl Start| [O] Inbox - Mi EPIulIefa___ e Untitled - | M\clnsnlt | A D:ASeislm | ) Mailzal | Selsmlma | |ﬂ§@5&:ﬁ]@!@£j§@§ 327 PM

6) If necessary, adjust picks and layer assignments and repeat steps 4 and 5 until
reasonable agreement is obtained between observed and theoretical traveltimes.

Alternatively, press on the L] 101 button to modify the velocity section directly (see

Section 4.3.14). Run the ray tracing routine after each set of modifications to see the

effect on the traveltime curves.
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2.3

1) Calculate reduced traveltimes for opposing end-shots:

e Clickon f|

e Click on appropriate traveltime curves

55 Plotrefa - Plotrefa
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Example 3 — Two-layer Reciprocal Method Interpretation
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2) Fit velocity line to reduced traveltime curve:

e Click on

e Click on reduced traveltime curve at left end of overlap zone

e Drag to right end of overlap zone to fit line

e Right click to set velocity line
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3) Adjust velocity line (if necessary):
e Click on Adjust velocity line

e Click one end(s) of velocity line and drag to new location
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5 Plotrefa - Plotrefa
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4) Select velocity line:

e Clickon M

e Click on velocity label; velocity line should turn red

55 Plotrefa - Plotrefa =2l
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5) Calculate delay times for first traveltime curve:

e Right-click on velocity label to expose menu

e Click on Delay time

5 Plotrefa - Plotrefa
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e Click on left-end traveltime within zone of overlap on traveltime curve

parallel to reduced time curve
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e Click on right-end traveltime within zone of overlap on traveltime
curve parallel to reduced time curve
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Delay times will be displayed.
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6) Calculate delay times for opposing traveltime curve:
e Click on H to display traveltime plot

e C(Click on E and then click on the velocity label to select the velocity
line, which should turn red

e Right click on the velocity label to reveal the menu, and choose
Reverse
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Click on the 2 T(ap) line

The velocity line will reverse:

)3 Plotrefa - Plotrefa |_ O] x|
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e Repeat (4) and (5) above to calculate delay times for opposing shot
record.
e Delete all reduced traveltime curves
¢ Delete all velocity lines
e Repeat (4), (5), and (6) for all other opposing shots having reasonable

overlap
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7) Create velocity model.
e Click on Calculate velocity model from delay time data

e Velocity model will be displayed:

. 1
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8)

9

Run ray tracing routine and compare theoretical traveltimes to observed
traveltimes

If necessary, adjust picks and layer assignments and repeat steps 4 and 5
until reasonable agreement is obtained between observed and theoretical

traveltimes. Alternatively, press on the .| tool button to modify the
velocity section directly (see Section 4.3.14). Run the ray tracing routine
after each set of modifications to see the effect on the theoretical
traveltime curves.
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2.4

o

1) Open Plotrefa file: g

!5 Plotrefa - Plotrefa
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Example 4 — Tomographic Interpretation
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2) Import elevation file (if applicable):
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4) Do tomographic inversion:
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5) Check agreement between measured and theoretical traveltimes, repeat
analysis with different starting model and tomography parameters if

necessary:
5 Plotrefa - Plotrefa HE E
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6) Convert to layered model (if applicable):
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