QWO sH

IP

IXPERIMENT ON THE

CHIEF SCIENTISTS

R/V THOMAS WASHINGTON

DR. ALISTAIR HARDING
DR. JOHN A. ORCUTT

R/V MAURICE EWING
ROBERT S. DETRICK
JOHN MUTTER

R/V THOMAS WASHINGTON
28 MARCH-2 MAY

PERRY CRAMPTON
ALISTAIR HARDING
PAUL HENKART
CRISPIN HOLLINSHEAD
GRAHAM KENT

SETH MOGK

EVAN NEWELL

T

1991

JOHN ORCUTT
LILIYA POSIOLOVA
DONALD SHECKLER
MARIA TOLSTOY
DAVID WILLOUGHBY
PAUL ZIMMER



20

10

-10

-120 -110 -100 -80 -80 -70 -60

-120

-110 -100 -90 -80 -70 -60

TERA Experiment Site
Southern East Pacific Rise
28 March-2 May 1991

-10



YIIeN

[udy

| bl Z| l})b |OZISTIZTI9ZISZ|VZ|¥,ZIZZ|IZ[UZ'|FF|8T|7:F|9[ISIIVl [9[ Ilell[Ull 6| 8| L| 9|5 |17| t| Z|l |lt

Ke]N

[ 9§ 01 ysuel],

Exchange equipment w/Ewing
Deploy OBSs & airguns

SdSd 1 ey

Recover OBSs

Transit to Site 2
Area 2 ESPs

Transit to Area 3, Deploy OBSs

dSH ¢ eIy

Recover OBSs, Transit to Area 2

i A
irguns for Tomography experiment
Recgo‘ir%r OBSs Erapiy exp

O[[TUBZURA] O} JISURI],



latitude (dec./.:?ol degrees)

30

20

o

(@)

|
o

-20

1991/03/28 23:00 z to 1991/05/02 12:00 z

SA MEGD

MAN2ANKLO

1 1 1

-130

-120 -110 -100
longitude (decimal degrees)




' 1991/04/08 00:00 z to 1991/04/24 20:00 z

-13

-14

!
wn

lotitude (de:zal degrees)
|
o

1
———
~

-18

x — 1991/04/08 00:00 z

tick interval 1440 minutes

3 ] [ 1

-118 -114 -113 -112
longitude (decimal degrees)

=111




First Weekly Report
15 April 1991

The purpose of this expedition, part of the NSF RIDGE program, is to use two-ship
multichannel seismic and ocean bottom seismograph tomography techniques to develop a
denailed picture of the internal structure of the fastest spreading portion of the mid-ocean
ridge. Following our departure from San Diego on 28 March and an 11-day transit to the
first experiment site at 17 degrees 20 min S, 113 degrees 7 min W, we met Lamont’s R/V
Ewing on 7 April. We transferred some equipment between the two ships including
sonobuoys and airgun chambers and Orcutt, Harding, Kent and Tolstoy visited the Ewing
to complete plans for the initial experiment. The OBSs were launched in 11 1/2 hours on
9 April and we shortly afterward began a series of “Expanding Spread Profiles® (ESP)
averaging 40 km in total length parallel to the ridge crest. The R/V Washington is
presently shooting an array of six airguns totaling 2390 cubic inches while the Ewing is
towing an array of 20 guns with a capacity of 8000 cubic inches. In addition, the Ewing is
towing a streamer 4.5 km long with about 120 active channels. Altogether fourteen ESPs
were shot in this first experiment area. The tomography experiment has conservatively
collected 81,000 OBS seismograms so far and the number will nearly triple before the
experiment is over. The initial experiment site is a simple portion of the ridge with little
along-axis variation in morphology. We have found a very bright magma chamber
reflection on an elevated portion of this section of the ridge and the partially molten
portion of the central low velocity zone appears to extend out as far as eight km. The
OBSs were recovered on 14 April over a 13-hour period and we have moved north to the
second experiment site at 15 degrees 55 min S, 112 degrees 57 min W, the site of a major
Overlapping Spreading Center (OSC). We are presently extending the survey around this
OSC using SeaBeam as we prepare to launch the OBSs again tomorrow for a second OBS
tomography experiment. The SeaBeam system has been working very well during this leg
and is providing excellent data on the off-ridge character of the seafloor in this remote
area. On the transit south to the area twelve Pollywogs were initiated as Shellbacks in a
day-long ceremony at the Equator. The ships officers and crew have been very helpful and
supportive through the many ESPs and airgun and OBS launches and recoveries. All is well
and everyone is enjoying the near-equatorial sunshine when they have a chance!

John Orcutt
Alistair Harding



Second Weekly Report
22 April

Since the last report we have completed the survey of the 15 degrees 55 minute south
overlapping spreading center. The OBSs were launched on 17 April over a period of
eleven hours and 47 minutes. During the following days the R/V Ewing shot several across-
ridge seismic profiles to collect both reflection data and OBS tomography data while the
Washington extended the available SeaBeam data to larger distances from the rise axis.
From the evidence available, it appears that the OSC has been propagating to the south
with a possible hiatus of northward propagation. The OBS tomography data, coupled
with the reflection data, will provide the first glimpse of the crustal and volcanic structure
below such an overlapping ridge feature. The OBSs were recovered on 19 April and
redeployed in our final survey area south of the Garret Transform Fault at 14 degrees 15
minutes south. Only 36 hours and 40 minutes were required between the start of the first
OBS recovery at the OSC and the completion of the final launch.at the northern area; six
OBSs were launched in less than seven hours. The rise axis at this northern area is very
inflated and a magma chamber reflection is quite clear on a single channel monitor record
on the R/V Ewing. We are presently shooting a series of nine expanding spread profiles
parallel to the rise axis and will complete the experiment with a two-ship, synthetic
aperture, constant offsct profile of the rise axis to map lateral variation in the magma
chamber underlying the spreading center. We have increased the airgun array size to 2600
cubic inches on the Washington. We anticipate recovering the OBSs tomorrow and starting
our transit to Manzanillo on Wednesday. The third air compressor installed on the
‘Washington has operated extraordinarily well. It is providing approximately 85% of our
compressed air needs while the diesel compressor is supplying the balance. The airguns
have been operating flawlessly. The SeaBeam system continues to supply excellent data;
the vertical reference gyro on the gravity meter is the only significant repair item during
the past week. The two ships have been working well together thanks to the officers and
crew and everyone is very pleased with our progress. Even now we are well ahead of our

proposed schedule.
John Orcurt Alistair Harding



Third Weekly Report
30 April 1991

We have completed out work on the southern East Pacific Rise and have departed for
Manzanillo with all OBSs aboard. The R/V Ewing, our sister ship for the experiment, has
now left the East Pacific Rise and is headed for Papette. TERA (Two-Ship Experiment
on the Rise Axis) accomplished all the work originally proposed and considerably more.
The two ships worked together very efficiently and we were able to extend the number of
profiles collected considerably as well as collect three very large OBS tomographic data
sets. The last 10 hours at the site consisted of running a synthetic aperture experiment
along the risc axis toward the Garret Transform. The northern experiment area, although
the slowest spreading, is the most active from a volcanological point of view. The low
velocity zone characteristic of spreading centers appears to extend further off the rise axis
than at either 9 degrees north or the faster spreading area we surveyed during TERA at 17
degrees south. Although the 15 degree 55 minutes propagating rift does appear to be
propagating to the south, the rise axis extending to the south (along the dying rift?) is
characterized by a significant low velocity zone at its tip indicative of significant
magmatic activity. Some difficulties were encountered with SeaBeam toward the end of
the survey at the rise axis and through part of the transit home. A great deal of
experimentation with SeaBeam boards and spares appear to have fixed the problem. The
cruise has been very successful and the scientific party owes considerable gratitude to the
crew of the Washington for their tireless support and interest. The food has been great and
the weather’s been felicitous. Orcutt conducted his first major experiment (with Bob
Detrick; Chief Scientist on the Ewing) on the East Pacific Rise aboard Washington in
1974; there is a touch of sadness in knowing this will almost certainly be the last such trip
on this venerable and capable vessel.

John Orcutt
Alistair Harding



[ [ Date J Time J Depth [ TLatitude J Tongitude |

udy
Launch | 4/991 08:192 [2610m | 17° 23.63'S 113° 11.48'W
Timedown | 08:58Z | Sink Rate | 1.12 m/s _
Launch  [4/1691 | 18:24:50Z]2669 m | 15° 59.24'S 112° 56.829'W
“Timedown | 19:05Z | Sink Rate | 1.08 m/s
Launch [4/20/91 | 17:47:20Z 2690 m | 14° 7.69'S 112° 31.12W
__Sharyn _ _
Launch | 4/9/91 10:07:37Z12720 m | 17° 19.29'S 113° 14.14'W
Time down | 10:50Z | Sink Rate | 1.04 m/s _
Launch  [4/1691 [20:38:50Z | 3008 m | 15° 55.423'S 112° 52.979'W
Timedown | 21:23Z | Sink Rate | 1.14 m/s
Launch [4/2091 [23:12:45Z]2850m _ | 14° 18.91'S 112° 30.55'W
Karen
Launch | 4/9/91 11:192  {3040m__ |17° 18.73'S 113°16.31'W
Time down | 12:06Z | Sink Rate | 1.08 m/s _
Launch [4/1791 [02:03Z [2925m | 15° 57.523'S 113° 2.048'W
Time down | 02:45Z | Sink Rate | 1.16 m/s
Launch  [4/2191 [00:39:402[2975m | 14° 19.3'S 112° 37.45'W
Opus
Launch | 4/991 03:46:45Z 2832 m__ | 17° 20.834'S 113°7.5TW
Timedown | 04:29Z | SinkRate |1.12m/s _
Launch [4/1781 ]00:02:46Z 2950 m | 15° 54.374'S 113° 1.692'W
Time down | 00:48Z | Sink Rate | 1.09 m/s
Launch  [4/2091 | 21:51:40Z[2640m__ | 14° 14.94'S 112° 39.03'W
Phred
Launch | 4/9/91  [06:27:452]2610m | 17° 17.3'S 113° 10.13'W
Timedown | 07:12Z | Sink Rate | .983 m/s
Launch [4/1791 [04:12Z [2640m__ | 15° 50.431'S 112° 57.764'W
Timedown |04:51Z | Sink Rate | 1.13 m/s
Launch  [4/2091 [20:29Z [2899m |14°12.09'S 112° 28.7'W
Janice
Launch | 4/951 15:12:08Z]2980m__ [ 17° 21.29'S 113° 05.3'W
Timedown | 15:57Z | Sink Rate [ 1.11 m/s
Launch [ 4/1691 [22:16:15Z]| 2760 m | 15° 54.648'S 112° 57.374'W
Time down | 22:56Z | Sink Rate | 1.16 m/s
Launch  [4/2091 [18:54Z |2940m [ 14° 10.79'S 112° 35.29'W
Time required to Jaunch:
#1 11:26
#2 9:48
#3 6:52:20

Launch #1 was the most time consuming because Janice originally returned on a leak and
had to be turned around and relaunched. Launch #3 was the shortest since the ship did not
remain in the area until the OBS was on the seafloor.



I Recovery # | ) ’| Approx time i ime on ship
{ | _on surface || |

| |

Janice ﬁ
1 14 April 23:36Z 00:55Z7 01:05Z
2 19 April [ 19:19Z 20:41Z* 20:55Z
3 23 April 18:10Z 19:41Z* 19:53Z2
__ Judy ___ _
1 14 April 20:00Z 21:127 22:33Z
2 20 April File Destroyed | 01:11Z% 01:20Z
3 23 April 16:14Z 17:23Z* 17:352
Karen
1 15 April 06:22Z 07:52Z 08:12Z
2 19 April 21:31Z 22:56Z* 23:07Z
3 24 April 02:16Z 03:41Z* 04:01Z
Opus
1 15 April 01:34Z 03:00Zt 03:382
2 19 April 12:00Z 13:12Z* 13:25Z
3 23 April 22:34Z 23:34Z 23:49Z
Phred
1 14 April 18:02Z 19:03Z 18:58Z
2 19 April 14:04:30Z 15:06Z 15:13Z
3 23 April 20:35Z 21:47Z* 21:56Z
Sharyn _
1 15 April 04:35Z 05:53Zt 06:06Z
2 19 April 17:31:30Z 18:35Zt 18:53Z
3 24 April 00:20Z 01:16Zt 01:27Z

* Observed surface times at OBS van
t Observed surface times on bridge

Time required for recovery (Time of first release until last OBS aboard):

#1 13:50
#2 13:11
#3 10:02

The last set of recoveries was the quickest. OBSs were released in this case before getting
on site for the recovery in several cases.

Turnaround statistics (Time from first release command until last OBS is launched)

#1=>#2 2da 10hr 10m

#2->#3 1da 12hr 39m
Clearly, the last period, just over 36 hours, is the shortest turnaround time for the six OBSs
ever achieved!



“ “ mean
tiAt @ 3000m _

1 57798 629 0.571
2 .58023 .561 0.012
3 53931 538 5255£116 (2.2%)
Judy ﬁ
3 .56482 .65 0.607
0.030
49391245 (4.96%)
Karen _
1 .55884 . 0.566
2 3705 587 0.009
3 .53034 583 5301185 (1.6%)
Opus
1 574 .5 0.616
2 .6464 .683 0.022
3 62494 48721171 (3.5%)
Phred L
1 .89032 0.717
2 1527 0.061
3 .55392 .67 41861358 (8.6%)
g Sharyn _
1 335219 381 0.75
2 .9701 17 0.059
3 77858 .85 39981317 (7.93%)




OBS Data Summary

AREA AREA 2 AREA
ANI v v v
JUD v v 4
HR v v
P v 4 v
HA v v v
A v

OBS Tilt & Inclination Measurements

Tiltmeters off-scale
Off-scale Tilmeters off Tlltmeters off
Off-scale Tiltmeters off OBS didn’t work

v v Tiltmeters off-scale
Y-axis only Y-axis only Tiltmeters off
OBS didn’t work OBS didn’t work Tiltmeters off

OBS Data Collected
(First two deployments only)

|__AREA 1 |

AREA 2 [ AREA3 |
04 MBytes 205 MBytes

0 MBytes
215 MBytes
220 MBytes

Data backed up, but not yet quantified.



OBS Equipment Failures

) No horizontals | 1) Onehorizontal |1) One horizontal
12) Tiltmeters & didn’t work. didn’t work.
| inclinometers
off-scale.

) OBS apparently
i on its side; both
bolts had to be
fired and bottom
hemisphere was
scratched.

1) Samplerate off |1) Clock error 1) Computer not
by = 0.01 s. continues. : working on

2) Tiltmeters & 2) Tiltmeters draw recovery. Pre-
inclinometers excess current. deployment test
off-scale write is still on
3) Horizontals tape.

noisy.

1) Bad hydrophone

1) Spit out Exabyte | 1) Vertical looks

tape after bad as does one
recording 3.5 horizontal.
Hrs of data. 2) Hydrophone has
glitches.
3) X-axis tiltmeter
didn’t work.

) Recordedonlya | 1) Spitout Exabyte | 1) 1 Hz glitch on
compass, 2 tape before horizontal #2.
diagnostics and a reaching the 2) Nosign of clock
release. seafloor. This eITor seen on

2) Clock error puts was the same first deployment.
“08” in the recorder as used
minutes place. previously in
Sharyn. Thisis
an Exabyte-

specific problem.




OBS Maintenance Actions
[ AREA1T [  AREA2 ] AREA3 |

ANICE
1) Testedinvan; no|1) Replaced some
evidence of IC’s on clock
problem. board. Tested,
no evidence of
problem.
1) Replaced
|  Exabyte
1) Replaced
Exabyte with
“new’ drive built
from part of two
(including 4$23
EPROM’s).




Minimum OBS maintenance required
prior to next experiment

- Maintenance/Testing |
11) Check all OBS recordings against the programmed recording

schedule to look for anomalies. Did any stop recording early?
Are the 1 minute gaps between windows present? When did
the OBSs buffer data from memory? How long did it take in
each case to buffer from memory? How does this increase
with the total recorded?

2) Replace hydrophones and electronics with new versions.
Increase the high-end bandwidth to match that of the
seismometers.

3) Shake test all the seismometers. Send those needing
maintenance to Mark Products. ,

14) Cold test all OBSs. Karen and Phred should be subjected to

long-term cold testing.

1) Return seismometer to Mark Products for maintenance.

2) Weak acoustics.

3) Repair tilt ribbon.

1) Investigate and repair peculiar clock problem. Will require
testing near 0°C.

12) Bad compass/tilt system; draws excess current (40mA).

1) Repair tilt ribbon.

2) Investigate problem with OPUS’ original CPU running in all

1) RepnPRBIsibwiaatan.OPUS’ card cage.

2) Return seismometer to Mark Products for maintenance.

| 3) Investigate and repair “glitch” problem on hydrophone
|  channel.

4) Repair tilt ribbon.

~J11) Repair 1Hz “glitch™ problem on horizontal #2.
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OBS 1

[ Latitude Longitude J.Day Time(UTC) _ Source
Start 17°23.24'S 112° 56.85' W 18:30 G

End 17° 19.89'S 113°11.79'W |99 21:30 G
Comments

A preliminary airgun line perpendicular to the rise-axis and going over the OBS's.
The line started to the east of OBS Janice and continuing until it just crossed the rise-axis.

Airgun Log

Airgun

300, 550, 150, 200 cu. in.

Total Capacity: 1200 cu. in.

Firing rate:

R

60 secs on 00

A total of 181 shots were fired with no down time.

ESP 1

Latitude

Longitude

[Start
Midpoint
End

17°34.3' S
17°18.8'S
17°03.1'S

113°204'W

113°16.3'W
113° 12.5'W

J.Day

Time(UTC)

§_ource

100
100

100

13:22
16:54
20:10

olela

Line Length:

Offset from Ridge:
Approximate age

Comments

59.5 km
10.0 km
130 ka

Sharp break from line 1 Nm ahead of Ewing and a slow tail back on the line.

OBS Karen was situated at center of line.

Airgun Log

Airguns:

Firing rate:
Target speed

Report;
14:05
17:00

300, 550, 640, 760, 150, 200 cu. in.
Total Capacity: 2600 cu. in.

Guns in water
gun #4 (760 cu. in.) - broken O-ring

Pulled

60 secs on 00
5 kts.

17:06-17:09 Disabled gun #2 (550 cu. in.) - guns jumped

17:41

areal airgun record

Gun #4 (760 cu. in.) back on line

version 1.0



ESP 2

osition Latitude Longitude | J.Day Time(UTC)  Source
[Start 17° 06.25 113° 10.7W 100 21:49
Midpoint 17° 19.3'S 113° 14.1'W 101 0:42 o
End 17° 32.4'S 113° 17.4'W 101 3:20 0
Line Length: 50.0 km
Offset fromRidge: 6.0 km
Approximate age 80 ka
OBS Sharyn was deployed at the center point of ESP 2.
Airguns: 300, 550, 640, 760, 150, 200 cu. in.
Total Capacity: 2600 cu. in.
Firing rate: 60 secs on 00
22:28 Airgun #4 (760 cu. in.) turned off.
22:40 Airgun #2 (550 cu. in.) misfired
22:50 Airgun #2 off
23:24 Airgun #2 on
00:00 All guns on including #4 (760 cu. in.)
02:34 Airgun #4 off
03:50 Airgun #4 on
03:57 All guns secured.
ESP 3
osition Latitude Longitude J.Day Time(UTC) _ Source
Start | [17° 30.39 113° 15.1W | 101 4:55 0
Midpoint 17° 19.7'S 113° 12.5'W 101 7:10 o)
End 17° 09.2'S 113°09.7W 101 9:25 0]
Line Length: 40.2 km
Offset from Ridge: 3.1km
Approximate age 40 ka
Airgun Log
Airguns: 300, 550, 640, 760, 150, 200 cu. in,
Total Capacity: 2600 cu. in.
Firing rate: 60 secs on 00
Target Speed 4.8 kts
Report:
05:55 1 delayed shot
06:30 Airgun #2 (550 cu .in) off
06:50 All guns off
06:55 All guns except #2 back on
07:.06 Airgun #2 on
areal airgun record version 1.0 2




07:26 Air pressure 1300 p.s.i.

07:29 Airgun #4 (760 cu. in.) down

08:20 Airgun #1 & #3 (300 & 640 cu .in.) down

08:36 Airgun #1 & #3 back up

09:19-09:20 Airgun #1 & #2 misfire

09:22 Airgun #1 back up.

ESP 4

Position Latitude Long‘ntude J.Day Time(UTC) Source
Start 17° 06.85 113° 07.5W _H'wz 1:49 0

Midpoint 17° 20.0'S 113° 10.8'W 102 4:32 o)

End 17° 33.2'S 113° 14.0W 102 7:15 0)

Line Length: 50.2 km

Offset from Ridge: ~ Okm
Approximate age Oka

The long rise-axis ESP for Area 1. The R/V Washington pm@ over OBS Phred at
03:58z and over OBS Judy at 05:07z.

Airguns: 300, 550, 640, 550, 150, 200 cu. in.
Total Capacity: 2390 cu. in.
Firing rate: 60 secs on 00

Two guns were transferred to gun control lines 7 & 8 during this ESP?

03:31 Lost gun #4 (550 cu.in.). Low pressure 1000 p.s.i.

04:33 Gun #4 back on line at midpoint of ESP.

05:20 Gun #3 misfires.

06:02 Guns #1, 2, 4, & 5 misfire.

06:20 Guns #7 & 8 misfire (550 & 550 cu. in. ?). Pressure 1700 p.s.i.
06:42 All guns down.

06:44 All guns except #7 back.

07:21 Gun #3 back.

07:45 All guns off.

ESP 5

Position Latitude Longitude J.Day Time(UTC) Source
Start 17° 09.9'S 113° 06.6'W 101 13:11 0]
Midpoint 17° 20.4'S 113° 09.2'W 101 15:25 G
End 17° 31.0'S 113° 11.9W 101 17:37 (8]
Line Length: 40.2 km

Offset from Ridge: 2.9 km
Approximate age 40 ka

Airgun Log
Airguns: 300, 550, 640, 760, 150, 200 cu. in.

areal airgun record version 1.0 3



Total Capacity: 2600 cu. in.
Firing rate: 60 secs on 00

17:30 Airgun #4 did not fire.

ESP 6
 Position Latitude Longitude J.Da Time(UTC) _ Source
Start 17° 33.95 113° 10.8'W 101 10:10 G
Midpoint 17° 20.8'S 113° 07.5'W 101 21:55 G
End 17° 07.6'S 113° 04.2'W 102 0:32 0
Line Length: 50.1 km
Offset fromRidge: 6.0 km
Approximate age 80 ka
Airguns: 300, 550, 640, 550, 150, 200 cu. in.
Total Capacity: 2390 cu. in.
Firing rate: 60 secs on 00
19:10 Changed airgun #4 from 760 cu.in. to 550 cu.in. This chamber size was
kept for the remainder of Area 1 esp's
20:55 All guns misfired.
22:10(approx) Guns firing at 34 secs and not on minute mark.
22:17 Resynced firing clock to the minute mark.
ESP 7
Iosition Latitude Longitude i._[l)a y Time(UTC) Source
Start 1F—T&T_7 37.05 113° 09.3W 102 9:35 G
Midpoint 17° 21.3'S 113° 05.3'W 102 12:58 G
End 17° 05.6'S 113° 01.4'W 102 16:23 G
Line Length: 59.8km

Offset from Ridge: 10.0 km
Approximate age 130 ka

Airguns: 300, 550, 640, 550, 150, 200 cu. in.
Total Capacity: 2390 cu. in.
Firing rate: 60 secs on 00
09:32 All guns on except gun #4 (550 cu. in.)
11:03 Gun #4 back on
11:07-08 All guns misfire
11:09 3 guns fire.
11:10-11:11  Guns #2 & 4 misfire.
11:18 All guns on.

areal airgun record version 1.0 4



12:14
12:15-12:16
13:04-13:05
13:06-13:07
13:09-13:11
13:17-13:22
13:22
13:23
13:26-13:28
13:38-13:52
14:02-14:05
14:07
14:09

ESP 8

Guns #1, 2, & 4 off
Gun #2 off.

Gun #3 misfires.
Gun #2 misfires
Gun #2 misfires
All guns down
Misfire at 41 secs
Misfire at 38 secs
All guns down.
All guns down.

3 guns misfire

3 guns misfire

R/V Ewing stops recording data & both ships take 5 hr break for repairs.
R/V Washington at 17° 15.65'S, 113° 03.95'W

Position
Start
Midpoint
End

Latitude Longitude
17° 06.2'S 112° 58.9'W

17° 21.8'S 113°03.0W

J.Day

Time(UTC)

Source
-

102
102

17° 37.4'S 113° 07.1'W

103

18:45
22:03
1:05

Line Length:

Offset from Ridge:

Approximate age
Airguns:

Firing rate:

Report:
18:48
18:52
18:53
18:59
19:38

ESP 9

59.6 km
14.2 km
160 ka

300, 550, 640, 550, 150, 200 cu. in.
Total Capacity: 2390 cu. in.

60 secs on 00

5 guns on: 300, 550, 550, 150 & 200 cu. in.

Gun #3 (640 cu. in.) on.
Gun #3 off.

Gun #3 on.

Gun #3 did not fire.

osition

Start
Midpoint
End

Latitude Longitude
17° 37.9'S 113°05.1'W

17° 22.3'S 113°01.1'W

J.Day

'Li_me(UTC)

Source
e

103
103

17° 06.7'S 112° 56.9'W

103

2:04
5:23
8:43

Line Length:
Offset from Ridge:
Approximate age

Airgun Log

Airguns:

areal airgun record

59.6 km
17.8 km
230 ka

300, 550, 640, 550, 150, 200 cu. in.
Total Capacity: 2390 cu. in.

version 1.0




Firing rate: 60 secs on 00
Report:
07:19 Guns #1 thru 5 misfire.
07:27 All guns fire.
07:30 All guns misfire.
07:35 All guns on except #1
07:39 All guns on.
08:22-08:24 Guns #1, 2, 3, & 4 misfire.
08:28 Guns #2 & 4 misfire.
08:35 Missed shot.
08:36 All guns on except #2
08:45 Airguns turned off at end.of line.
ESP 10
Position Latitude Longitude | J.Day Time(UTC) Source
Start ”?r——‘g_—n 7.8'9 112° ST.O9W  |103 10:22 0G
Midpoint 17° 23.4'S 112° 56.0'W 103 13:38 G
End 17° 39.0'S 113° 00.1'W 103 16:47 G
Line Length: 59.6 km
Offset fromRidge:  26.9 km
Approximate age 345ka
Airguns: 300, 550, 640, 550, 150, 200 cu. in.
Total Capacity: 2390 cu. in.
Firing rate: 60 secs on 00
11:53 Airguns #1, 3, 4, & 5 misfiring
11:54 Airguns #1, 3, & 4 misfiring.
11:59 All guns back on.
12:24 Guns #1, 3, & 4 misfiring.
15:23 Guns misfire.
ESP 11
| Position Latitude Longitude J.Day Time(UTC) Source
Start 17° 14.7'S 113° 09.4'W 103 21:27 oG
Midpoint 17° 09.5'S 113° 08.1'W 103 22:31 o
End 17° 04.3'S 113° 06.8'W 103 23:36 )
Line Length: 19.8 km
Offset from Ridge: @ Okm
Approximate age Oka
A short line along the rise-axis.
areal airgun record version 1.0 6




Airguns: 300, 550, 640, 550, 150, 200 cu. in.
Total Capacity: 2390 cu. in.
Firing rate: 60 secs on 00
Report:
20:36 All guns on.
20:37 Guns misfire.
20:48 Guns misfire.
23:09 Resync firing timer.
ESP 12
 Position Latitude Longitude J.Day Time(UTC) _ Source
Start 17'F—'5"E'09.5's 113° 08.15W | 104 1:50 9)
Midpoint 17° 14.7'S 113°09.45W | 104 2:56 G
End 17° 19.9'S 113° 10.75W | 104 3:58 G
Line Length: 19.8 km
Offset from Ridge: O km
Approximate age Oka
A short line along the rise-axis.
R/V Washington passed overhead of OBS Phred at .03:33z.
Airguns: 300, 550, 640, 550, 150, 200 cu. in,
Total Capacity: 2390 cu. in.
Firing rate: 60 secs on 00
All airguns worked throughout experiment.
ESP 13
Position Latitude Longitude J.Day Time(UTC) Source
| R/V_Washington
Start 17° 21.20'S 113° 05.20'W 104 7:54 (o)
Midpoint 17° 20.00'S 113°10.75W | 104 9:01 o
End 17° 17.60'S 113°21.85'W | 104 11:14 oG
Position Latitude Longitude J.Day Time(UTC) Source
R/V_Ewing _ _
Start 17° 18.80'S 113° 16.30W | 104 7:54 0]
Midpoint 17° 20.00'S 113°10.75W | 104 9:01 0]
End 17° 22.45'S 112° 59.65'W | 104 11:14 0
Line Length: 30.2 km
Offset from Ridge: 10.1km at start & 20.1 km at finish.
Approximate age 0-260 ka
areal airgun record version 1.0 7



-

A ridge perpendicular ESP along the center points of the ridge parallel ESPs. The 2
ships startied 10 km from the ridge with the R/V Washington & R/V Ewing over OBS's

Janice & Karen respecitvely and finished 20 km from the ridge.

Airguns: 300, 550, 640, 550, 150, 200 cu. in.
Total Capacity: 2390 cu. in.
Firing rate: 60 secs on 00

Guns 2 & 4 (?) were being fired from gun control units 7 & 8 during ESP.

07:55 First shot.
08:37 Guns #1, 3, & 5 misfire.
08:40 All guns down. Gun control system is rebooted.
08:47 Guns # 6, 2, & 4 back up. (200, 550 & 550 cu. in.)
08:48 All guns back up.
10:17 Guns #1, 3, & 5 misfire.(300, 640, & 150 cu. in.)
10:18 Gun #5 down. .
10:24 Gun control system is rebooted.
10:26 All guns are firing O.K.
10:27 Gun #5 misfires.
10:31 All guns misfire.
ESP 14
_I:osition Latitude Longitude J.Da Time(UTC) §ource
Start 17° 31.58 113° 13.8W 104 14:49 [0)
Midpoint 17° 26.3'S 113° 12.5'W 104 15:56 G
End 17° 21.1'S 113°11.05'W | 104 17:06 oG
Line Length: 0 km
Offset from Ridge: 0 km
Approximate age Oka
A short line along the rise-axis in the southern part of the survey area.
R/V Washington passed over OBS judy at 16:44z. (17° 22.6'S).
Airguns: 300, 550, 640, 550, 150, 200 cu. in.
Total Capacity: 2390 cu. in.
Firing rate: 60 secs on 00
Report:
All guns worked throughout ESP.
areal airgun record version 1.0 8
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XBT #1
Location:  17° 19.4'S 113° 13.3'W
Date: 9th April 1991 (Julian day 99).
XBT data
[Temperature CC)] _ Depth (m) __}
26.0 1.2
25.0 69.2
24.0 74.1
23.0 111.2
—22.0 162.4
21.0 187.9
20.0 206.9
19.0 222.5
18.0 237.1
17.0 260.1
16.0 269.6
15.0 281.7
14.0 289.6
13.0 303.2
12.0 317.3
11.0 331.9
10.0 358.5
9.0 398.6
8.0 445.6

XBT selected points
[Temperature (°C)]| __ Depth (m) |

253 2.¢
25.5 66.4
23.7 79.9
23.2 100.0
21.8 167.4
20.3 200.0
18.5 228.9
16.5 265.5
13.8 295.0
13.4 300.0
11.8 321.3
10.4 343.2

89 400.0

7.8 459.7

areal XBT version 1.0



Velocities as entered into Sea Beam
Carter Table Area 54 used at depths of 800m or greater

17° 26.9'S 113° 06.5'W

13th April 1991 (Julian day 103).

emperature °C) [ Depth (m) |

0.7
67.0

70.9

110.6

156.3

160.8

161.3

181.9

199.0

221.2

356.0

273.5

286.5

301.4

318.3

334.6

351.3

378.4

413.6

446.9

[Temperature (°C).

e COTDepih (o}
2.6

version 1.0




253 66.4
23.7 75.4
232 100.0
21.7 170.0
i@ ?Q0.0
17.0 256.1
14.0 300.0
10.9 353.8
9.4 400.0
8.2 444.3
7.8 459.7
Velocity function
[ Velocity (m/s) ]| Depth (m)
1535 3
1535 66
1532 75
1528 170
1498 354
1488 460
1481 800
1487 1500
1499 2500
1548 5500
1606 8500

Carter Table Area 54 used at depths of 800m or greater

areal XBT version 1.0



oArea 1 Temperature Profile: 9th April 1991

) 10 18 20 25 30

Temperature (°C)
14 Selected pairs offset +1 degree

Velocity profile

500

1000

1500

Depth (m)

2000

2500

3000

1460 1480 1500 1520 1540
Velocity (m/s)
Location: 17° 19.4S 113° 13.3' W
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Area 1 Temperature Profile: 13th April 1991

5 10 15 20 25 30

Temperature (°C)
12 Selected pairs offset +1 degree

Velocity profile

1460 1480 1500 1520 1540
Velocity (m/s)
Location: 17° 26.9S 113° 06.5' W



fé TERA TIME ’%IFT 1

TIME OFFSET(USEC) |TIME DELTAT DELTAT |DRIFT | |INIT. OFFSET |DRIFT RATE
(DAYS) (SEC) (USEC) | |(USEC) (USEC/SEC)

DEPLOYMENT 1

PHRED

099/0602 658 4/9/91 6:02 PHRED

104/1933 -7140 4/14/91 19:33| 5.563194444| 480660| -7798 658| -0.016223526

KAREN

099/1059 1500 4/9/91 10:59 KAREN

105/0825 -8720 4/15/91 8:25| 5.893055556| 509160( -10220 1500 -0.020072276

JUDY

099/0736 670 4/9/91 7:36 JUDY

104/2255 -12400 4/14/91 22:55| 5.638194444| 487140/ -13070 670| -0.026830069

JANICE

099/1336 218 4/9/91 13:36 JANICE

105/0204 1070 4/15/91 2:04| 5.519444444| 476880 852 218 0.001786613

SHARYN

099/0942 1080 4/9/91 9:42 SHARYN

105/0627 -9600 4/15/91 6:27| 5.864583333| 506700| -10680 1080 -0.021077561

OPUS

099/0330 675 4/9/91 3:30 OPUS

105/0353 12300 4/15/91 3:53| 6.015972222| 519780] 11625 675] 0.022365231

Page 1




TERA O1
OBS TIME LOG

DEPLOYMENT NO. 1

OBS EVENT_ @Z) | _OFFSET(@S) ]
PHRED Final Clock Set 096/2149 +461

g Clock Check 099/0520 +658 |
o Clock Check 009/0602 +658
A Post Recovery 104/1933 -7140
" Post Recovery 105/1637 -7070
KAREN Final Clock Set 097/0418 +347
i Clock Check 099/1031 +1500
T Clock Check "099/1059 +1500
" Post Recovery 105/0825 -8720
il Post Recovery 106/0536 -(19220

JUDY Final Clock Set 09770034 +355

T Clock Check 099/0656 +124
- Clock Check 099/0736 +670
" Post Recovery 10472255 -12400
o Post Recove 105/1859 -13300
JANICE Final Clock Set 096/1728 +315
v Clock Check 099/0055 +305
- Final Clock Set 09971223 +270
" Clock Check 099/1336 +218
" Post Recovery 105/0204 +1070
v Post Recove 105/2133 +1240
[ _SHARYN Final Clock Set 097/1706 +318
- Final Clock Set 099/0854__ +1140
7 Clock Check 099/0942 +1080
o Post Recovery 105/0627 -9600
T Post Recove 106/0326 -10000

PUS Final Clock Set 098/0045 +474

g Final Clock Set 099/0239 +538 |

N Clock Check 099/0330 675
T Post Recovery 105/0353_ +12300
N Post Recovery 106/0037 +14100




—400
=800
-1200
-1600

-200
-400

-600

-112
-116
-120

6_1:@\—124

-128

200
196
192
188
184
180

-2190
-2200
-2210

-680
=720

(’Q\ -760

-800 |

Opus Deployment 1

Tiltmeter X
C
: | (] [ 1 \]—\*
100 101 102 103 104 105
Tiltmeter Y
=
| ] 1 - -+ “—1/_:
100 1017 102 103 104 105
Center Ring X
F o
: i | [ 1 1 1
100 101 102 103 104 105
Center Ring Y
- A A AL A A ANNAANY Vo v N
F
o 1 1 1 3 1 1
100 101 102 103 104 105
Taco Pounder X
— ] L L 1 1
700 101 102 103 104 105
Taco Pounder Y
e g S ~/ S s
100 1017 102 103 104 105

Julian Date




1600
1200
800
400

-500
-1000
-1500
-2000

-320
-324
-328
-332
-336
-340

-1480
-1484
—1488
-1492
—1496
-1500

-1730
—-1740
-1750
-1760

2030
2020
2010

Janice Deployment 7

Tiltmeter X
- ———
N 1 [] [] ] { ]
100 101 102 103 104 105
Tiltmeter Y
5 1 ) 1 1 1 3
100 101 102 103 104 105
Center Ring X
: 1 [ ) [] [] 1
100 101 102 103 104 105
Center Ring Y
E A AN A A S, Wy A — AN A NN
: [] 1 [] [1 I [1
100 101 102 103 104 105
Taco Pounder X
[
: ] [ i | ] []
100 101 102 103 104 105
Taco Pounder Y

- 1 1 1 i 1

100 107 7102 103 104 105
Julian Date
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{’i
[ GMT (10 Ap) | Bearing |

16:43 12,5

16:44 9.5

16:45 3

16:46 350

16:47 327

16:48 299

16:49 272

16:50 254

16:51 239

16:52 230

16:53 225

16:54 220

16:55 217

16:56 214
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gopr  GEPR 1D I,;NLIOCY5
[ Tinc 2 Beanings |

0:07 193
0:10 193
0:13 192.5
0:14 192
0:15 191
0:16 188
0:17 186
0:18 184
0:19 181
0:20 178
0:21 173
0:22 167
0:23 158
0:24 146
0:25 131
0:26 114
0:27 98
0:28 Bl
0:29 68
0:30 59
0:31 52
0:32 47
0:33 42
0:34 40
0:35 37
0:36 35
0:37 33
0:38 32
0:39 31
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ELD SeeR (4 LINC 0%
| GMT (11 Apr) || Bearing |

6:38 14
6:41 14
6:44 14
6:47 13.5
6:50 13
6:51 13
6:52 12
6:53 11
6:54 10
6:55 8
6:56 7
© 6:57 - 4
6:58 1
6:59 357
7:00 352
7:01 343
7:02 332
7:03 317
7:04 298
7:05 280
7:06 - 265
7:07 252
7:08 242
7:09 236
7:10 230
7:11 226
7:12 223
7:13 220
7:14 218
7:15 215
7:16 213
7:13 213
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| Line 4 Bearings ___|

GMT (11 April) ll

20:08 193
20:09 193
20:10 193
20:11 193
20:12 194
20:13 194
20:14 192
20:15 191
20:16 190
20:17 190
20:18 188
20:19 187
20:20 184
20:21 181
20:22 175
20:23 167
20:24 155
20:25 134
20:26 103
20:27 70
20:28 66
20:29:14 43
20:30

20:31:08 32
20:32:29 29
20:33

20:34:15 25
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18:33 11
18:34 9
18:35 8
18:36 6
18:37 45
18:38 2
18:39 359
18:40 355
18:41 349.5
18:42 341.5
18:43 332
18:44 319.5
18:45 304.5
18:46 285.5
18:47 273
18:48 258.5
18:49 246
18:50 237.5
18:51 229.5
18:52 224.5
18:53 220
18:54 217.5
18:55 214.5
18:56 213
18:57 211
18:58 210
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GMT (12 Apy) ]| Bearing |

12:34 15
12:35 15
12:36 14.5
12:37 14
12:38 12.5
12:39 12
12:40 10
12:41 7.5
12:42 5
12:43 2
12:44 358
12:45 352
12:46 343
12:47

12:48 316
12:49:30 288
12:50:50 262
12:52:00 246
12:53 236
12:54 229
12:55 224
12:56 220
12:57 215
12:58 213
13:00 209
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GMT (12 Apr) | Bearing

21:34 193
21:35 193
21:36 193
21:37 193
21:38 193
21:39 193
21:40 191
21:41 190
21:42 188
21:43 185
21:44 182
21:45 178
21:46 172
21:47 166
21:48 158
21:49 148
21:50 135
21:51 104
21:52 103
21:53 92
21:54 81
21:55 72
21:56 66
21:57 60
21:58 55
21:59 50
22:00 47
22:01 44
22:02 41
22:03 38
22:04 37
22:05 35
22:06 33
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Tipmho 'S Osvo N e

ol\oco
{ Line 9 Bearings
[ CMT (13 Apn |_Bearing |
1:00 15
1:01 15
1:02 15
1:03 15
1:04 15
1:05 14
1:06 13
1:07 12
1:08 11
1:09 10
1:10 8
1:11 5
1:12 "2
1:13 358
1:14 351
1:15 344
1:16 332
1:17 315
1:18 293
1:19 275
1:20 256
1:21 245
1:22 235
1:23 227
1:24 223
1:25 218
1:26 215
1:27 213
1:28 210
1:29 209
1:30 208
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i Line 10 Bearings

GMT (13 Apr) | Bearings |

13:13 195
13:14 195
13:15 195
13:16 195
13:17 194
13:18 193
13:19 191
13:20 189
13:21 186
13:22 183
13:23 178
13:24 172
13:25 162
13:26 148
13:27 ) 127
13:28 106
13:29 81
13:30 70
13:31 59
13:32 50
13:33 44
13:34:30 - 39
13:36 34
13:37:30 31
13:39:45 28
13:44:30 24
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i Line 11 Bearings |

GMT (13 Apr)

el O

22:06 13
22:07 13.5
22:08 13.5
22:09 13
22:10 12.5
22:11 12
22:12 11
22:13 10
22:14 8
22:15 7
22:16 5.5
22:17 4
22:18 1.5
22:19 359
22:20 354.5
22:21 349.5
22:22 3415
22:23 328.5
22:24 307
22:25 277
22:26 250
22:27 233
22:28 222
22:29 215.5
22:30 212
22:31 209
22:32 206.5
22:33 205.5
22:34 202
22:35 202
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2:37

2:38 186
2:39 184
2:40 182
2:41 178
2:42 175
2:43 169
2:44 161
2:45 148.5
2:46 130
2:47 107
2:48 83
2:49 66
2:50 54
2:51 46.5
2:52 41
2:53 37.5
2:54 33
2:55 32




€. ¢
S9INUIN
0O G6¢ 0¢ G1I OI1 G 0 G-

001

0CI

&

oomm

=

(i7)

0S¢

00¢€



~




¢ ¢

sanur
GI Ol um N 0 G-




B 14 Sepr

L/
4 vy i

Line 14 Bearings

GMT (14 Apri) | _Bearings |

15:41 9
15:42 7
15:43 5
15:44 3
15:45 0
15:46 357
15:47 350
15:48 339
15:49 322
15:50 294
15:51 263
15:53:25 224
15:55 214
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ESP 1 Airgun Shots

ESP 1 Airgun Shots
15:59 16:46 17:33
16:00 16:47 17:34
$3121-2 16:01 16:00:59 16:48 17:35 (.

16:02 16:49 17:36
16:03 16:50 17:37
43130-1 16:04 16:03:59 16:51 17:38
¢ 2 133-4 16:05 16:04:59 16:52 17:39
] 16:06 16:53 17:40
16:07 16:54 17:41
16:08 16:55 17:42
16:09 16:56 17:43
16:10 16:57 17:44
16:11 16:58 17:45
16:12 16:59 17:46
16:13 17:00 17:47
16:14 17:01 17:48
16:15 17:02 17:49
16:16 17:03 17:50
16:17 17:04 17:51
16:18 17:05 17:52
16:19 17:06 17:53
16:20 17:07 17:54
16:21 17:08 17:55
16:22 17:09 17:56
16:23 17:10 17:57
16:24 17:11 17:58
16:25 17:12 17:59
16:26 17:13 18:00
16:27 17:14 18:01
16:28 17:15 18:02
16:29 17:16 18:03
16:30 17:17 18:04
16:31 17:18 18:05
16:32 17:19 18:06
16:33 43359-917:20 No shot 18:07
16:34 4 330(-217:21 No shot 18:08
16:35 Y 33(4-517:22 No shot 18:09
16:36 Y3%(,3-217:23 No shot 18:10
16:37 17:24 18:11
16:38 17:25 18:12
16:39 17:26 18:13
16:40 17:27 18:14
16:41 17:28 18:15
16:42 17:29 18:16
16:43 17:30 18:17
16:44 17:31 18:18
16:45 17:32 18:19
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ESP 1 Airgun Shots

18:20 19:07 ? 19:54
18:21 19:08 ? 19:55
18:22 19:09 ? 19:56
18:23 19:10 ? 19:57
18:24 19:11 ? 19:58
18:25 19:12 ? 19:59
18:26 19:13 ? 20:00
18:27 19:14 9384 1-2. 20:01| Xwa@01:10
18:28 19:15 20:02
18:29 19:16 20:03
18:30 19:17 ? 20:04
18:31 19:18 ? 20:05
18:32 19:19 ? 20:06
18:33 19:20 20:07
18:34 19:21 20:08
18:35 19:22 20:09
18:36 19:23 20:10
18:37 19:24 20:11
18:38 19:25 ? 20:12
18:39 19:26 20:13
18:40 19:27 20:14
18:41 19:28
18:42 19:29
18:43 19:30
18:44 ? 19:31
18:45 19:32
18:46 19:33
18:47 19:34
18:48 19:35
18:49 19:36
18:50 19:37
18:51 19:38

Y24 39-< 18:52| Xrra @ 52:27 19:39
18:53 19:40
18:54 19:41
18:55 19:42
18:56 19:43
18:57 19:44
18:58 19:45
18:59 19:46
19:00 19:47
19:01 19:48
19:02 ? 19:49
19:03 19:50
19:04 ? 19:51
19:05 19:52
19:06 ? 19:53
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ESP 2 Airgun Shots

ESP 2 Airgun Shots

WSb 21:59] 14.5ms carly 22:46 23:33
44199-9 22:00| 14.5ms early 22:47 23:34
201-2 22:01| 14.5ms early 22:48 23:35
Y4 204 -5 22:02| 14.5ms early 22:49 23:36
22:03 22:50 23:37
22:04 22:51 23:38
22:05 22:52 23:39
22:06 22:53 23:40
22:07 22:54 23:41
22:08 22:55 23:42
22:09 22:56 23:43
22:10 22:57 23:44
22:11 22:58 23:45
22:12 22:59 23:46
22:13 23:00 23:47
22:14 23:01 23:48
22:15 23:02 23:49
22:16 23:03 23:50
22:17 23:04 23:51
22:18 23:05 23:52
22:19 23:06 23:53
22:20 23:07 23:54
22:21 23:08 23:55
22:22 23:09 23:56
22:23 23:10 23:57
22:24 23:11 23:58
22:25 23:12 23:59
22:26 23:13 0:00
22:27 23:14 0:01
22:28 23:15 0:02
22:29 23:16 0:03
22:30 23:17 0:04
22:31 23:18 0:05
22:32 23:19 0:06
22:33 23:20 0:07
22:34 23:21 0:08
22:35 23:22 0:09
22:36 23:23 0:10
22:37 23:24 0:11
22:38 23:25 0:12
22:39 23:26 0:13
22:40 23:27 0:14
22:41 23:28 0:15
22:42 23:29 0:16
22:43 23:30 0:17
22:44 23:31 0:18
22:45 23:32 0:19
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ESP 2 Airgun Shots

0:20 1:07 1:54
0:21 1:08 1:55
0:22 1:09 1:56
0:23 1:10 1:57
0:24 1:11 1:58
0:25 1:12 1:59
0:26 1:13 2:00
0:27 1:14 2:0}
0:28 1:15 2:02
0:29 1:16 2:03
Ya,9 -7 0:30| Xora @ 30:30 1:17 2:04
0:31 1:18 2:05
0:32 1:19 2:06
0:33 1:20 2:07
0:34 1:21 2:08
0:35 1:22 2:09
0:36 1:23 2:10
0:37 1:24 2:11
0:38 1:25 2:12
0:39 1:26 2:13
0:40 1:27 2:14
0:41 1:28 2:15
0:42 1:29 2:16
0:43 1:30 2:17
0:44 1:31 2:18
0:45 1:32 2:19
0:46 1:33 2:20
0:47 1:34 221
0:48 1:35 2:22
0:49 1:36 2:23
0:50 1:37 2:24
0:51 1:38 2:25
0:52 1:39 2:26
0:53 1:40 2:27
0:54 1:4] 2:28
0:55 1:42 2:29
0:56 1:43 2:30
0:57 1:44 2:31
0:58 1:45 2:32
0:59 1:46 2:33
1:00 1:47 2:34
1:01 1:48 2:35
1:02 1:49 2:36
1:03 1:50 2:37
1:04 1:51 2:38
1:05 1:52 2:39
1:06 1:53 2:40
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2:41

2:42

2:43

2:44

2:45

2:46

2:47

2:48

2:49

2:50

2:51

2:52

2:53

2:54

2:55

2:56

2:57

2:58

2:59

3:00

ySol-2

3:01

19.5ms lace

YsSio4-<

3:02

19.5ms late

Yy<loz-@

g

3:03

7ms late

25 g0

3:04

7ms late

3:05

3:06

3:07

3:08

3:09

3:10

3:11

3:12

3:13

3:14

3:15

3:16

3:17

3:18

3:19

3:20
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ESP 4 Airgun Shots

ESP 4 Airgun Shots
1:51 2:39 3:27
1:52 2:40 3:28
1:53 2:4] 3:29
1:54 2:42 3:30
1:55 2:43 3:31
1:56 2:44 3:32
1:57 2:45 3:33
1:58 2:46 3:34
1:59 2:47 3:35
2:00 2:48 3:36
2:01 2:49 3:37
2:02 2:50 3:38
2:03 2:51 3:39
2:04 2:52 3:40
2:05 2:53 3:41
2:06 2:54 3:42
2:07 2:55 3:43
2:08 2:56 3:44
2:09 2:57 3:45
2:10 2:58 3:46
2:11 2:59 3:47
2:12 3:00 3:48
2:13 3:01 3:49
2:14 3:02 3:50
2:15 3:03 3:51
2:16 3:04 3:52
2:17 3:05 3:53
2:18 3:06 3:54
2:19 3:07 3:55
2:20 3:08 3:56
2:21 3:09 3:57
2:22 3:10 3:58
2:23 3:11 3:59
2:24 3:12 4:00
2:25 3:13 4:01
2:26 3:14 4:02
2:27 3:15 4:03
2:28 3:16 4:04
2:29 3:17 4:05
2:30 3:18 4:06
2:31 3:19 4:07
2:32 3:20 4:08
2:33 3:21 4:09
2:34 3:22 4:10
2:35 3:23 4:11
2:36 3:24 4:12]
2:37 3:25 4:13
2:38 3:26 4:14
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ESP 4 Airgun Shots

4:15 5:03 5:51
4:16 5:04 5:52
4:17 5:05 5:53
4:18 5:06 5:54
4:19 5:07 5:55
4:20 5:08 5:56
4:21 5:09 5:57
422 933 -9 5:10 Sms late 5:58
4:23 yiago-) 511 5ms late 5:59
YqL3q -0 4:24 Sms late vy 43¢3-4 5:12 5ms late 6:00
92-42> 425 Sms late 5:13 6:01
4:26 5:14 6:02
4:27 5:15 6:03 weak
4:28 5:16 6:04 weak
4:29 5:17 6:05 weak
4:30 5:18 6:06 weak
4:31 5:19 6:07 weak
4:32 5:20 6:08
4:33 5:21 6:09
4:34 q4R v 5:22 Sms late 6:10
4:35 49%16-F 5:23 5ms late 6:11
4:36 4 G§l4-205:24 5ms late 6:12
4:37 5:25 6:13
4:38 5:26 6:14
4:39 5:27 6:15
4:40 5:28 6:16
4:41 5:29 6:17
4:42 5:30 49981-1 6:18 Sms late
4:43 5:31 4 49¥4-S 6:19 Sms late
4:44 5:32 6:20
4:45 9:33 6:21
4:46| Xoa @ 46:49 5:34 6:22
HY9%9-9 4:47 Sms late 5:35 6:23
Ya -1 4:48 Sms late 5:36 6:24
4:49 5:37 6:25
4:50 5:38 6:26
4:51 5:39 6:27
4:52 5:40 6:28
4:53 5:41 6:29
4:54 5:42 6:30
4:55 5:43 6:31
4:56 5:44 5Uo23Y 6:32]  7.5mslate
4:57 5:45 sa02.L-36:33]  7.5ms late
4:58 5:46 6:34
4:59 5:47 6:35
5:00 5:48 6:36
5:01 5:49 6:37
5:02 5:50 6:38
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0L

6:39

6:40

6:41

6:42

Sov -3 6:43

5ms late

cpofq-bo 6:44

Sms late

SWOLL3 6:45

2.5ms late

saob -, 6:46

2.5ms late

6:47

6:48

6:49

6:50

6:51

6:52

6:53

6:54

6:55

6:56

6:57

6:58

6:59

S©lo3 8 7:00

Sms late

soldo-| 7:01

Sms late

7:02

7:03

7:04

7:05

7:06

7:07

7:08

7:09

7:10

7:11

7:12

7:13

7:14

7:15

5ms late

7:16

Sms late

7:17

7:18

7:19

7:20

7:21
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ESP 5 Airgun Shots

ESP 5 Air Shots
14:22 15:10 15:58
14:23 15:11 15:59
14:24 15:12 16:00]
14:25 15:13 16:01
14:26 15:14 16:02
14:27 15:15 16:03
14:28 15:16 16:04
14:29 15:17 16:05
14:30 15:18 16:06
47140 -114:31 No shot 15:19 16:07
34> - 'fl4:32 Sms late 15:20 16:08
Uiy, -3-14:33 Sms late 15:21 16:09
14:34 15:22 16:10
14:35 15:23 16:11
14:36 15:24 16:12
14:37 15:25 16:13
14:38 15:26 16:14
14:39 15:27 16:15
14:40 15:28 16:16
14:41 15:29 16:17
14:42 15:30 16:18
14:43 15:31 16:19
14:44 15:32 16:20
14:45 15:33 16:21
14:46 15:34 16:22
14:47 15:35 16:23
14:48 15:36 16:24
14:49 15:37 16:25
14:50 15:38 16:26
14:51 15:39 16:27
14:52 15:40 16:28
14:53 15:41 16:29
14:54 15:42 16:30
14:55 15:43 16:31
14:56 15:44 16:32
14:57 11362 ~315:45]  20ms late 16:33
14:58 47305-615:46 Sms Jate 16:34
14:59 413089 15:47 Sms late 16:35
15:00 15:48 16:36
15:01 15:49 16:37
15:02 15:50 16:38
15:03 15:51 16:39
15:04 15:52 16:40
15:05 15:53 16:41
15:06 15:54 16:42
15:07 15:55 16:43
15:08 15:56 16:44
15:09 15:57 16:45
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ESP 5 Airgun Shots

16:46

17:34

16:47

17:35

16:48

17:36

16:49

17:37

16:50

16:51

16:52

16:53

16:54

16:55

16:56

16:57

16:58

16:59

17:00

17:01

17:02

17:03

17:04

17:05

17:06

17:07

17:08

17:09

17:10

17:11

17:12

17:13

17:14

17:15

17:16

17:17

17:18

17:19

17:20

17:21

17:22

17:23

17:24

17:25

17:26

17:27

17:28

17:29

17:30

17:31

17:32

17:33
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ESP 6 Airgun Shots

ESP 6 Airgun Shots

J39 & &-19:14 5ms late 20:02 20:50
v319@/ -2.19:15 Sms late 20:03 20:51
! 19:16 20:04 20:52
19:17 20:05 20:53
19:18 20:06 20:54
19:19 20:07 20:55| Xea @ 55:09
19:20 20:08 20:56
19:21 20:09 20:57
19:22 20:10 20:58
19:23 20:11 20:59
19:24 20:12 21:00
19:25 20:13 21:01
19:26 20:14 21:02
19:27 20:15 21:03
19:28 20:16 21:04
19:29 20:17 21:05
19:30 20:18 21:06
19:31 20:19 21:07
19:32 20:20 21:08
19:33 20:21 21:09
19:34 20:22 21:10
19:35 20:23 21:11
19:36 20:24 21:12
19:37 20:25 21:13
19:38 20:26 21:14
19:39 20:27 21:15
19:40 20:28 21:16
19:41 20:29 21:17
19:42 20:30 21:18
19:43 20:31 21:19
19:44 20:32 21:20
19:45 20:33 21:21
19:46 20:34 21:22
19:47 20:35 21:23
19:48 20:36 21:24
19:49 20:37 21:25
19:50 20:38 21:26
19:51 20:39 21:27
19:52 20:40 21:28
19:53 20:41 21:29
19:54 20:42 21:30
19:55 20:43 21:31
19:56 20:44 21:32
19:57 20:45 21:33
19:58 20:46 21:34
19:59 20:47 21:35
20:00 20:48 21:36
20:01 20:49 21:37
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ESP 6 Airgun Shots

20:38 21:26 UgSy5-9 22:14 22:13:35
20:39 21:27 J9 71-2 22:15 22:14:35
20:40 21:28 Y§Ssy-522:16]  22:1535
20:41 21:29 22:17
20:42 21:30 22:18
20:43 21:31 22:19
20:44 21:32 22:20
20:45 21:33 22:2)
20:46 21:34 22:22
20:47 21:35 22:23
20:48 21:36 22:24
20:49 21:37 22:25
20:50 21:38 22:26
20:51 21:39 22:27
20:52 21:40 22:28
20:53 21:41 22:29
20:54 21:42 22:30
20:55 21:43 22:31
20:56 21:44 22:32
20:57 21:45 22:33
20:58 21:46 22:34
20:59 21:47 22:35
21:00 21:48 22:36
21:01 21:49 22:37
21:02 21:50 22:38
21:03 21:51 22:39
21:04 21:52 22:40
21:05 21:53 22:41
21:06 21:54 22:42
21:07 21:55 22:43
21:08 21:56 22:44
21:09 21:57 22:45
21:10 21:58 22:46
21:11 21:59 22:47
21:12 22:00 22:48
21:13 22:01 22:49
21:14 Y gH92-322:02 22:01:56 22:50
21:15 4§ s 5-6 22:03 No Shot 22:51
21:16 4g S0¥ -9 22:04 22:03:5F 22:52
21:17 Yo Se)-222:05 22:04:51 22:53
21:18 up $0Y.522:06]  22:05:51 22:54
21:19 49 507-8 22:07 22:06:51 22:55
21:20 18 5°10-] 22:08 22:07:50 22:56
21:21 ugs)3-4 22:09 No Shot 22:57
21:22 gy b-3 22:10 22:09:43 22:58
21:23 Y75 14-20 22:11 22:10:43 22:59
21:24 4§S 25 -322:12 22:11:35 23:00
21:25 49$15-L 22:13 22:12:35 23:01
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ESP 6 Airgun Shots

23:02 23:50
23:03 23:51
23:04 23:52
23:05 23:53
23:06 23:54
23:07 23:55
23:08 23:56
23:09 23:57
23:10 23:58
23:11 23:59
23:12 0:00
23:13 0:01
23:14 0:02
23:15 0:03
23:16 0:04
23:17 0:05
23:18 0:06
23:19 0:07
23:20 0:08
23:21 0:09
23:22 0:10
23:23 0:11
23:24 0:12
23:25 0:13
23:26 0:14
23:27 0:15
23:28 0:16
23:29 0:17
23:30 0:18
23:31 0:19
23:32 0:20
23:33 0:21
23:34 0:22
23:35 0:23
23:36 0:24
23:37 0:25
23:38 0:26
23:39 0:27
23:40 0:28
23:41 0:29
23:42 0:30
23:43 0:31
23:44 0:32
23:45 0:33
23:46

23:47

23:48

23:49
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ESP 7 Airgun Shots
ESP 7 Airgun Shots

5056L-3 9:33 2.5ms late 10221 11:09 No Shot
5056%-309:34 2.5ms late 10:22 11:10 No Shot
9:35 10:23 11:11 No Shot
9:36 10:24 11:12
9:37 10:25 11:13
9:38 10:26 11:14
9:39 10:27 11:15
Sosy?-¥ 9:40 5ms late 10:28 11:16
50$ 90-1 9:41]  Smalate 10:29 SDE3Y-911:17]  Sms laee
o593~ 9:42 Sms late 10:30 9/-52.11:18 Sms late
9:43 10:31 11:19
9:44 10:32 11:20
9:45 10:33 11:21
9:46 10:34 11:22
9:47 10:35 11:23
9:48 10:36 11:24
9:49 10:37 11:25
9:50 10:38 5090876 11:26 5ms late
9:51 10:39 sHP04-F 11:27 Sms late
9:52 10:40 sof))-2-11:28 2.5ms late
9:53 10:41 11:29
9:54 10:42 11:30
9:55 5273 4 -310:43 Sms late 11:31
soL3s-L, 9:56 5ms late 322 77-50 10:44 Sms late 11:32
9-9 9:57 Sms late s 2252-310:45 2.5ms late 11:33
4 -2 9:58 Sms late 10:46 50929-+0 11:34 No Shot
9:59 10:47 11:35
10:00 10:48 11:36
10:01 10:49 11:37
10:02 10:50 11:38
10:03 10:51 11:39
10:04 10:52 11:40
10:05 10:53 11:41
10:06 10:54 o35> 11:42 Sms late
10:07 10:55 C-¥ 11:43 Sms late
10:08 5581576 10:56]  Sms late 11:44
10:09 So81 ¢-9 10:57 Sms late 11:45
10:10 10:58 11:46
S50650-) 10:11 Sms late 10:59 11:47
3-4 10:12 5ms late 11:00 11:48
10:13 11:01 11:49
10:14 11:02 11:50
10:15 11:03 ) 11:51
10:16 11:04 11:52
10:17 11:05 11:53
10:18 11:06 11:54
10:19 11:07 No Shot 11:55
10:20 11:08 No Shot 11:56
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ESP 7 Airgun Shots

11:57 12:45 5}28_(,- 7 13:33]  2.5ms carly
11:58 12:46 9-9p 13:34|  2.5ms early
11:59 12:47 13:35
12:00 12:48 13:36
12:01 12:49 S129¢-9 13:37 No Shot
12:02 12:50 13:38 No Shot
12:03 12:51 13:39 No Shot
12:04 12:52 13:40 No Shot
12:05 12:53 13:41 No Record
12:06 12:54 13:42] No Record
12:07 12:55 13:43| No Record
12:08 12:56 13:44] No Record
12:09 12:57 13:45 No Record
12:10 S118) 73 12:58 Sms late 13:46| No Record
12:11 4-4 12:59 5ms late 13:47] No Record
12:12 13:00 13:48 No Record
12:13 13:01 13:49 No Record
12:14 13:02 13:50 No Record
5105275 12:15 No Shot 13:03 13:51| No Record
$-6 12:16 5ms late 13:04 /3Y3-4 13:52] No Record
12:17 13:05 387394 -# 13:53  10ms late
12:18 13:06 710 13:54 10ms late
12:19 13:07 $7352-2 13:55|  2.5ms early
12:20 13:08 . 13:56 :
12:21 $72/Y-3 13:09 5ms late 13:57
12:22 #-§713:10 5ms late 13:58
12:23 13:11 13:59
Slo7a-59 12:24 No Shot 13:12 14:00
10 $r-> 12:25 10ms late 13:13 14:01
$7085 -0 12:26]  10ms late 13:14 14:02
12:27 13:15 14:03
12:28 13:16 573 76-50D14:04 5ms late
12:29 rl258-913:17|  No Record  |573#3-% 14:05 Sms late
12:30 13:18] No Record 14:06
12:31 13:19] No Record 14:07
12:32 13:20f No Record 14:08
12:33 13:21 No Record 14:09
12:34 13:22| No Record 14:10
12:35 $725%-2- 13:23 No Record 14:11
12:36 13:24 14:12
12:37 13:25 14:13
12:38 S1265-¢  13:26 No Shot 14:14
12:39 13:27 No Shot
12:40 13:28] No Record
12:41 13:29 No Record
12:42 13:30 No Shot
12:43 51290-1 13:31 No Shot
12:44 13:32
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ESP 8 Airgun Shots

ESP 8 Airgun Shots
512281 18:47 11ms late 19:35 20:23
18:48 19:36 20:24
§2234-5 18:49|  2.5ms early 19:37 20:25
18:50 19:38 20:26
18:51 19:39 20:27
Y1142 A 18:52 No Shot 19:40 20:28
18:53 19:41 20:29
18:54 19:42 20:30
18:55 19:43 20:31
18:56 19:44 20:32
18:57 19:45 20:33
18:58 19:46 20:34
18:59 19:47 20:35
19:00 19:48 20:36
19:01 19:49 20:37
19:02 19:50 20:38
19:03 19:51 20:39
19:04 19:52 20:40
19:05 19:53 20:41
19:06 19:54 20:42
19:07 19:55 20:43
19:08 19:56 20:44
19:09 19:57 20:45
19:10 19:58 20:46
19:11 19:59 20:47
19:12 20:00 20:48
19:13 20:01 20:49
19:14 20:02 20:50
19:15 20:03 20:51
19:16 20:04 20:52
19:17 20:05 20:53
19:18 20:06 20:54
19:19 20:07 20:55
19:20 20:08 20:56
19:21 20:09 20:57
19:22 20:10 20:58
19:23 20:11 20:59
19:24 20:12 21:00
19:25 20:13 21:01
19:26 20:14 21:02
19:27 20:15 21:03
19:28 20:16 21:04
19:29 20:17 21:05
19:30 20:18 21:06
19:31 20:19 21:07
19:32 20:20 21:08
19:33 20:21 21:09
19:34 20:22 21:10
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ESP 8 Airgun Shots

23:35

23:36

23:37

23:38

23:39

23:40

23:41

23:42

23:43

23:44

23:45

23:46

23:47

23:48

23:49

23:50

23:51

23:52

23:53

23:54

23:55

23:56

23:57

23:58

23:59

0:00

0:01
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ESP 9 Airgun Shots

ESP 9 Airgun Shots

2:06 4ms late 2:54 3:42
2:07 4ms late 2:55 3:43
2:08 2:56 3:44
2:09 2:57 3:45
2:10 2:58 3:46
2:11 2:59 3:47
- 212 3:00 3:48
2:13 1slate 3:01 3:49
2:14 3:02 3:50
2:15 3:03 3:51
2:16 3:04 3:52
2:17 3:05 3:53
2:18 3:06 3:54
2:19 3:07 3:55
2:20 3:08 3:56
2:21 3:09 3:57
2:22 3:10 3:58
2:23 3:11 3:59
2:24 3:12 4:00
2:25 3:13 4:01
2:26 3:14 4:02
2:27 3:15 4:03
2:28 3:16 4:04
2:29 3:17 4:05
2:30 3:18 4:06
2:31 3:19 4:07
2:32 3:20 4:08
2:33 3:21 4:09
2:34 3:22 4:10
2:35 3:23 4:11
2:36 3:24 4:12
2:37 3:25 4:13
2:38 3:26 4:14
2:39 3:27 4:15
2:40 3:28 4:16
2:41 3:29 4:17
2:42 3:30 4:18
2:43 3:31 4:19
2:44 3:32 4:20
2:45 3:33 4:21
2:46 3:34 4:22
2:47 3:35 4:23
2:48 3:36 4:24
2:49 3:37 4:25
2:50 3:38 4:26
2:51 3:39 4:27 |
2:52 3:40 4:28
2:53 3:41 4:29
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ESP 9 Airgun Shots

4:30 5:18 6:06

4:31 5:19 6:07

4:32 5:20 6:08

4:33 5:21 6:09 |,

4:34 5:22 6:10

4:35 5:23 6:11

4:36 5:24 6:12

4:37 5:25 6:13

4:38 5:26 6:14

4:39 5:27 6:15

4:40 5:28 6:16

4:41 5:29 6:17

4:42 | 5:30 6:18

4:43 SYISH=Y 531| Xwa@31:38 6:19

4:44 b 3= 532 6:20

4:45 £ LE-Y 5:33 5ms late 6:21

4:46 L=% 5:34 Sms late 6:22

4:47 5:35 6:23

4:48 5:36 ' 6:24

4:49 5:37 6:25

4:50 5:38 6:26

4:51 5:39 6:27

4:52 5:40 6:28

4:53 5:41 6:29

4:54 5:42 54324-5"6:30| Xtra @ 30:35
4:55 5:43 6:31

4:56 5:44 6:32

4:57 5:45 6:33

4:58 Ld292+ 5 546 Xuoa @ 46:59 6:34

4:59 5= [ 5:47 No Shot 6:35

5:00 s4 o8- 7 5:48 5ms late 6:36

5:01 115 5.49 6:37

5:02 5:50 : 6:38

5:03 5:51 6:39

5:04 5:52 6:40

5:05 5:53 6:41

5:06 5:54 -1 6:42

5:07 5:55| Xwrad3:44-> |5V 53 6:43| Xoa @ 43:35
5:08 5:56 Lt 6:44 Sms late
5:09 5:57 7t 5 V96:45 5ms late
5:10 5:58 13851 6:46 2.5ms late
5:11 5:59 6:47

5:12 6:00 6:48

5:13 6:01 6:49

5:14 6:02 6:50

5:15 6:03 6:51

5:16 6:04 6:52

5:17 6:05 6:53
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ESP 9 Airgun Shots

T6:54 0| 7:42 4ms late SV L34S B:30 3ms early
YUo%-11 6:55| Xoa @ 55:35 7:43 8:31| Xtra@ 32:3)
1515 6:56 5ms late 7:44 2o 1832 Xoa@ 32:44
T4 6:57 5ms late 7:45 | 8:33 Sms late
" 6:58 7:46 L=7—B:34 5ms late
6:59 7:47 “UDpg- 1o 8:35 No Shot
7:00 7:48 S 8:36 10ms late
7:01 7:49 =t 8:37 10ms late
7:02 7:50 16T 8:38 3ms early
7:03 Y3k 7:51| Xoa@51:35 2839 4ms early
27:04 VS 9-5147:52 5ms late 8:40
54D 7:05| Xtra @ 6:51 73 -4 7:53 Sms late 8:41
22706  Xtra @ 6:59 7:54 ' 8:42
{S—167:07 No Shot 7:55 157843 Xua@43:57 |/
L8 Ya7:08 5ms late 7:56 T B:44 e
& Py 7:09 2.5ms late 7:57 8:45
7:10 7:58 8:46 5ms early
7:11 7:59 8:47 Sms early
7:12 B:00| Xrra@® 1:35 8:48
7:13 2V 8:01|  Xua @1:44 8:49
7:14 Y ol 24" 8:02 Sms late 8:50
7:15 V13-4 8:03 5ms late 8:51
7:16 8:04 8:52 4ms early
N -w 7:17 8:05 8:53 4ms early
YU 59 7:18| Xora @ 18:43 8:06 8:54
' 7:19 No Shot 8:07 8:55
Y 7:20 No Shot 8:08 8:56 5ms late
7:21 No Shot 8:09
7:22 No Shot 8:10
7:23 No Shot i2 8:11
7:24 No Shot ol 8:12]  Xera @ 12:22
7:25 No Shot 2t 8:13 Sms late
9@ -3 7:26 No Shot | = B:14 5ms late
7:27 8:15
i 7:28 8:16
YW, 7:29 4ms early 8:17
Y=t 7:30 4ms early 8:18
| 2=57:31 No Shot 8:19
S 52004 732 No Shot | 8:20
s 7:33 No Shot 8:21| Xuoa@21:44
o= 734 9ms late - 8:22 11ms late
V430 7:35 9ms late Tb-18:23 9ms late
2225 7:36 4ms early b-18:24 Sms late
& 7:37 4ms carly > 15902825 5ms late
7:38 8126 No Shot
7:39 4 8:27 11ms late
7:40 [B:28 11ms late
¢ 7:41 4ms late ~78:29 3ms early
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ESP 10 Airgun Shots

ESP 10 Airgun Shots
10:25 11:13 12:01 | .
10:26 11:14 12:02
“[550y2-9 1027]  4ms early 11:15 12:03
A55n51~2.10:281  4ms early 11:16 12:04
10:29 11:17 12:05
10:30 11:18 12:06
10:31 11:19 12:07
10:32 11:20 12:08
10:33 11:21 12:09
10:34 11:22 12:10
10:35 11:23 12:11
10:36 11:24 12:12
10:37 11:25 12:13
10:38 11:26 12:14
10:39 11:27 12:15
10:40 11:28 12:16
10:41 11:29 12:17
10:42 11:30 12:18
10:43 11:31 12:19
10:44 11:32 12:20
10:45 11:33 12:21
10:46 11:34 12:22
10:47 11:35 3 396-112:23| Xua @ 24:06
10:48 11:36 | 57396 .p12:24|  Xua @ 24:15
10:49 11:37 A5S9p2.-3 12:25|  Sms large
10:50 11:38 Aes/05 -6 12:26 Sms late
10:51 11:39 ©12:27
10:52 11:40 S5 7)4212:28|  Xera @ 28:30
10:53 11:41 : - 12:29
10:54 11:42 SSYH7-212:30] Xuoa @ 31:23
$E13L-310:55| Xera @ 56:35 11:43 55 Y20-112:31 No Shot
S5135-,10:56] Xera @ 56:44 11:44 w5y 23-412:32 ?
g S13 $-910:57 5ms late 11:45 12:33
A8S 41 2.10:58 S5ms late 11:46 —1 559 29-212:34| ~ 3ms early
10:59 11:47 ~1. 554 32-312:35 3ms early
11:00 11:48 12:36
11:01 11:49 12:37
11:02 11:50 12:38
11:03 11:51 12:39
11:04 $5303-4 11:52] Xera @53:34 12:40
11:05 5530L-F11:53| Xura @ 53:42 12:41
11:06 45530910 11:54 Sms late 12:42
11:07 (535313 11:55 2.5ms late 12:43
11:08 J§5315-11:56]  2.5ms late 12:44
11:09 11:57 12:45
11:10 11:58 Sy, < -(,12:46 No Shot
11:11 11:59 ACsdLpp-412:47]  10ms late
11:12 12:00 12:48

Page 1

(J



ESP 10 Airgun Shots

12:49 13:37 14:25
593-212:50 3ms early 13:38 14:26
5 435 12:51 4ms carly 13:39 14:27
12:52 13:40 14:28
12:53 13:41 14:29
12:54 13:42 14:30
12:55 13:43 14:31
12:56 13:44 14:32
12:57 13:45 14:33
12:58 13:46 14:34
12:59 13:47 14:35
13:00 13:48 14:36
13:01 13:49 14:37
13:02 13:50 14:38
13:03 13:51 14:39
13:04 13:52 14:40
13:05 13:53 14:41
13:06 13:54 14:42
13:07 13:55 14:43
13:08 13:56 14:44
13:09 13:57 14:45
13:10 13:58 14:46
13:11 13:59 14:47
13:12 14:00 14:48
13:13 14:01 14:49
13:14 14:02 14:50
13:15 14:03 3589u-1 14:51] Xua @ 51:45

13:16 14:04 14:52

13:17 14:05 §5°8 4;-7 14:53 Sms late

13:18 14:06 358 495-5014:54 Sms late
13:19 14:07 14:55
13:20 14:08 14:56
13:21 14:09 14:57
13:22 14:10 14:58
13:23 14:11 14:59
13:24 14:12 15:00
13:25 14:13 15:01
§895-613:26] Xua @27:16 14:14 15:02
555282-913:27] Xoa@27:24 14:15 15:03
A5559/-2 13:28]  5ms slow 14:16 15:04
55594-S 13:29 Sms slow 14:17 15:05
13:30 14:18 15:06
13:31 14:19 15:07
13:32 14:20 15:08
13:33 14:21 15:09
13:34 14:22 15:10
13:35 14:23 15:11
13:36 14:24 15:12
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ESP 10 Airgun Shots

15:13 16:01 16:49
15:14 16:02 16:50
15:15 16:03 16:51
15:16 16:04 16:52
15:17 16:05
15:18 16:06
15:19 16:07
15:20 16:08
15:21 16:09
15:22 16:10
5593 -F 15:23| Xua @23:12 16:11
£5939- 40 15:24 Sms late 16:12
5694 2.-3 15:25 Sms late 16:13
15:26 16:14
15:27 16:15
15:28 16:16
15:29 16:17
15:30 16:18
15:31 16:19
15:32 16:20
15:33 16:21
15:34 16:22
15:35 16:23
15:36 16:24
15:37 16:25
15:38 16:26
15:39 16:27
15:40 16:28
15:41 16:29
15:42 16:30
15:43 16:31
15:44 16:32
15:45 16:33
5C0056 15:46] Xua @47:35 16:34
Stboof-9 15:47] Xera @ 47:44 16:35
Sto/1-21548 Sms late 16:36
¥ 57 0)4-515:49 Sms late 16:37
15:50 16:38
15:51 16:39
15:52 16:40
15:53 16:41
15:54 16:42
15:55 16:43
15:56 16:44
15:57 16:45
15:58 16:46
15:59 16:47
16:00 16:48
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ESP 11 Airgun Shots

ESP 11 Airgun Shots

20:33 3ms late 21:21 22:09
20:34 3ms late 21:22 22:10
20:35 No Shot 21:23 22:11
20:36 No Shot 21:24 22:12
20:37 No Shot 21:25 , 22:13
20:38 -2 2126 1.5ms late 22:14
20:39 my-S  21:27 1.5ms late 22:15
20:40 113-9 21:28 1.5ms late 22:16
20:41 21:29 22:17
20:42 21:30 22:18
20:43 21:31 22:19
20:44 21:32 22:20
20:45 21:33 22:21
20:46 21:34 22:22
20:47 21:35 22:23
20:48 21:36 22:24
20:49 21:37 22:25
20:50 21:38 22:26
20:51 21:39 22:27
20:52 21:40 22:28
20:53 21:41 22:29
20:54 21:42 22:30
20:55 21:43 22:31
20:56 21:44 22:32
20:57 21:45 22:33
20:58 21:46 22:34
20:59 21:47 22:35
21:00 21:48 22:36
21:01 21:49 22:37
21:02 21:50 22:38
21:03 21:51 22:39
21:04 21:52 22:40
21:05 21:53 22:4)
21:06 21:54 22:42
21:07 21:55 22:43
21:08 21:56 22:44
21:09 21:57 22:45
21:10 21:58 22:46
21:11 21:59 22:47
21:12 22:00 22:48
21:13 22:01 22:49
21:14 22:02 22:50
21:15 22:03 22:51
21:16 22:04 22:52
21:17 22:05 22:53
21:18 22:06 22:54
21:19 22:07 22:55
21:20 22:08 22:56
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22:57

22:58

22:59

23:00

23:01

23:02

23:03

23:04

23:05

23:06

23:07

23:08

23:09

23:10

23:11

23:12

23:13

23:14

23:15

23:16

23:17

23:18

23:19

23:20

23:21

23:22

23:23

oS-V 23:24

1s late

19 L Y- 23:25

Is late

23:26

23:27

IN77-78_ 23:28

1s late

23:29

1y gS- ¥ 23:30

1s late

23:31

23:32

23:33

23:34

23:35

[Sol-2_ 2336

1s late

w- 5 23:37

1s late

7. 2338

1s Jate

rraY 23:39

1s late

4ok 23:40

1s late
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ESP 12 Airgun Shots

ESP 12 Airgun Shots

1:45 2:33 3:21
1:46 2:34 3:22
1:47 2:35 3:23
1:48 2:36 3:24
1:49 2:37 3:25
1:50 2:38 3:26
1:51 2:39 3:27
1:52 2:40 3:28
1:53 2:41 3:29
1:54 2:42 3:30
1:55 2:43 3:31
1:56 2:44 3:32
1:57 2:45 ) 3:33
1:58 2:46 3:34
1:59 2:47 3:35
2:00 2:48 3:36
2:01 2:49 3:37
2:02 2:50 3:38
2:03 2:51 3:39
2:04 2:52 3:40
2:05 2:53 3:4]
2:06 2:54 3:42
2:07 2:55 3:43
2:08 2:56 3:44
2:09 2:57 3:45
2:10 2:58 3:46
2:11 2:59 3:47
2:12 3:00 3:48
213 3:01 3:49
2:14 3:02 3:50
2:15 3:03 3:51
2:16 3:04 3:52
2:17 3:05 3:53
2:18 3:06 3:54
2:19 3:07 3:55:
2:20 3:08 3:56
2:21 3:09 3:57
2:22 3:10 3:58
2:23 3:11

2:24 3:12

2:25 3:13

2:26 3:14

2:27 3:15

2:28 3:16

2:29 3:17

2:30 3:18

2:31 3:19

2:32 3:20
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ESP 13 Airgun Shots

ESP 13 Airgun Shots

7:58 FYY 60 8:46]  7.5ms late 9:34
7:59 gy, -3 847 7.5ms late 9:35
8:00 < 655 A 8:48|  7.5ms early 9:36
8:01 ¢ G~ 8:49| 7.5ms early 9:37
8:02 8:50 9:38
8:03 8:51 9:39
8:04 8:52 9:40
8:05 8:53 9:41
8:06 8:54 9:42
8:07 8:55 9:43
8:08 8:56 9:44
8:09 8:57 9:45
8:10 8:58 9:46
8:11 8:59 9:47
8:12 9:00 9:48
8:13 9:01 0389 949 Xaa@ 49:08
8:14 9:02 9:50
8:15 9:03 9:51
8:16 9:04 9:52
8:17 9:05 9:53
8:18 9:06 9:54
8:19 9:07 9:55
17—~ 8:20] Xwa @ 21:36 9:08 9:56
U-5 8211 Xoa®@21:45 9:09 9:57
V¢ 822 5ms late 9:10 9:58
8:23 9:11 9:59
8:24 9:12 , o0z (-1 10:00] Xoa@01:34
8:25 9:13 4 -9510:01| Xura @ 01:43
8:26 9:14 7-¢10:02 Sms late
8:27 9:15 { p $v ~}A0:03 3ms late
8:28 9:16 7,3 -410:04 3ms late
8:29 9:17 10:05
8:30 9:18 10:06
8:31 9:19 10:07
8:32 9:20 10:08
8:33 9:21 10:09
8:34 9:22 10:10
8:35 9:23 10:11
g\9-20 8:36| Xoa@37:10 9:24 10:12
131-1% B:37] Xoa @ 37:19 9:25 10:13
15 -2(8:38 5ms late 9:26 10:14
8:39 9:27 10:15
8:40 9:28 ] 11G-2010:16| Xwa @ 17:07
8:41 9:29 23-040:17| Xaa @ 17:16
931 -9 8:42 7.5ms late 9:30 26-2.L10:18 Sms late
g yo-y) 8:43| 7.5ms late 9:31 2. %-2910:19]  2.5ms late
uh-"\8:44|  7.5ms late 9:32 3}1-3210:20]  2.5ms late
lr “ ¥ 8:45 No Shot 9:33 10:2]
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ESP 13 Airgun Shots

10:22

1341- 3~ 11:10

Xoa @ 10:44

10:23

1254 -5 11:11

Sms late

1197 ¢ 10:24

No Shot

L1261 -8 11:12

2.5ms late

L~ 10:25

No Shot

| 401 11:13

2.5ms late

119 . 5210:26

8ms late

11:14

£2-7310:27

8ms late

11:15

5, 10:28

4ms early

11:16

g-9 10:29

4ms early

11:17

(/”7/10:30

Xtra @ 30:35

11:18

4= 10:31

Sms late

, 3-510:32

2.5ms late

)| Fo-l 10:33

9ms late

73 'y10:34

9ms late

10:35

10:36

10:37

10:38

10:39

10:40

10:41

10:42

10:43

10:44

10:45

10:46

10:47

10:48

12.19-)910:49

Xoa@50:36

21-2210:50

Xtra @ 50:45

24-2510:51

Sms late

10:52

10:53

10:54

10:55

10:56

10:57

10:58

1299-4 9 10:59

Xtra @ 59:54

12615 2-11:00

No Shot

(354-S 11:01

4ms late

) 2574 11:02

3ms carly

/250-]11:03

3ms early

11:04

11:05

11:06

11:07

11:08

(L¢-9 11:09

Xra @ 10:35

Page 2




Area 2: OBS lines — April 17th
: : : [ :

15.6

. . . . . .
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. . . . . . .
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. . . . . . .
. . . . . . .
. . . . . .
. . . .

At

Oy

0o
!
%)
sV}

759 _ .......... oopus’ : ............

Latitude (decimal degrees)

16.0F ............ ............ N O 1200z ... ST

161 ko R— Je— T S— ............ S—
) omss

i j Ly j L

113.10 113.00 112.90 112.80

Longitude (decimal degrees)




'1991/04/15 13:00 z to 1991/04/20 06:00 z

-15.2

-15.4

-15.6

|
o
oo

T

latitude (d “Pnal degrees)
t i
o »
o o
I ]

-16.4}
-16.6
x — 1991/04/15 13:00 2
tick interval 720 minutes
-16.8 ; ) ! ! 1 :
-113.6 -113.4 -113.2 -113.0 -112.8 -112.6 -112.4

longitude (decimal degrees)




3

Lotitude (decimal degrees)

-15.7

-15.8

-15.9

TERA TERA

P )

-16.0

-16.1

contour interva. 0 meters

L s

-113.10 -113.00 -112.90 -112.80
Longitude (decimal degrees)

-112.70




[ [ 4 [ ]

o ] . :

The R/V Washington airgun lines in Area 2 were shot as one continuous line, but
have been subdivided into three nearly linear sections, OBS 2-4. OBS 2 & 4 trend
approximately north-south parallel to the rise-axis, and OBS 3 is a connecting east-west
segment.

OBS 2
B Latitude Longitude J.Day Time(UTC)
Start 15°_é'.<~.—"g'_37. 112°52.6 W | 107 07:23
End 16° 05.5' S 112° 54.5'W 107 13:15
Line Length: 52 km
Comments
Passed over OBS Sharyn at 11:05z. R/V Washington location: 15° 55.4'S,
112° 52.9' W,
Airguns: 300, 550, 640, 760, 150, 200 cu. in.
Total Capacity: 2600 cu. in.
Firing rate: every 40 secs at 00 on the even minute, 40, & 20.
07:11 Started airguns at a 60 sec. repetition rate firing at 00.
07:16 Switched to firing at 40 sec. interval.
07:47 Course change to 190°. Position 15° 39.26'S, 112° 50.95'W.
13:15 Course change to 286°; end of OBS 2.
QOBS 3
A Latitude Longitude J.Day Time(UTC)
Start 16°05.5 8 1. 112'5g_54.5"'"_' W |10/ 13:15
End 16° 05.8' S 112° 58.6' W 107 14:06
Line Length: 7.3 km
Airgun Log
Airguns: 300, 550, 640, 760, 150, 200 cu. in.
Total Capacity: 2600 cu. in. _
Firing rate: every 40 secs at 00 on the even minute, 40, & 20.
Report:
14:06 Course change to 008. End of OBS 3.

area? airgun record version 1.0 1



OBS 4
B Latitude Longitude J.Day Time(UTC) .
Start 16° 05.8 S 1120 58.6 W | 107 14:06

End 15°46.8'S 112°55.7'W 107 17:55
Line Length: 36 km
Passed over OBS Janice at 16:17z. R/V Washington location 15° 54.7'S 112°
57.4'W.
Airguns: 300, 550, 640, 760, 150, 200 cu. in.
Total Capacity: 2600 cu. in.
Firing rate: every 40 secs at 00 on the even minute, 40, & 20.
Report:
17:55 Airguns turned off.

area2 airgun record version 1.0



TERA TIME F"“?T 2

TIME OFFSET(USEC) DELTAT DELTAT |DRIFT [ |INIT. OFFSET [DRIFT RATE
(DAYS) (SEC) (USEC) | [(USEC) (USEC/SEC)

DEPLOYMENT 2

PHRED

107/0341 1480 4/17/91 3:41 PHRED

109/1523 -2300 4/19/91 15:23 24875| 214920| -3780 1480] -0.01758794

KAREN

107/0141 476 4/17/91 1:.41 KAREN

109/2324 -4520 4/19/91 23:24| 2.904861111| 250980| -4996 476 -0.019905969

JUDY

106/1755 455 4/16/91 17:55 JUDY

110/0136 -6540 4/20/91 1:36| 3.320138889| 286860| -6995 455| -0.024384717

JANICE

106/2153 383 4/16/91 21:53 JANICE

109/2106 6480 4/19/91 21:06| 2.967361111] 256380| 6097 383| 0.023781106

SHARYN

106/2012 314 4/16/91 20:12 SHARYN

109/1910 -4630 4/19/91 19:10] 2.956944444| 255480| -4944 314| -0.019351808

OPUS

106/2352 495 4/16/91 23:52 OPUS

109/1350 6390 4/19/91 13:50| 2.581944444| 223080| 5895 495| 0.026425498
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TERA 01
OBS TIME LOG

DEPLOYMENT NO. 2

OBS J Z) OFF gﬁii ()
PHRED Final Clock Set 105/2306 +35
" Clock Check 107/0234 +1410
" Clock Check 107/0341 +1480
- Post Recov 109/1523 -2300
KAREN Final Clock Set 106/2249 +310___ |
— Clock Check 107/00335 +432
" Clock Check ~107/0141 +476
T Post Recovery 109/2324 -4520
JUDY Final Clock Set 105/2017 +300
- Clock Check 106/1711 +475
" Clock Check 106/1755 +455
" Post Recovery 110/0136 -6540
" Post Recovery 110/1347 -7240
" Post Recovery 110/1510 -7460
JANICE Final Clock Set 105/2221 +720
i Clock Check 10672123 +279
" Clock Check 106/2153 +383
il Post Recovery 109/2106 +6480
" Post Recovery 110/0925 +8270
" I_’-ost Recovery 110/1100 +2275_6(7i
SHARYN Final Clock Set 106/0450 +1170
i Final Clock Set 106/1928 —+250
T Clock Check 106/2012 +314
3 Post Recovery 109/1910 -4630
N Post Recovery 110/0601 -4020
OPUS Final Clock Set 106/0209 +500
" Final Clock Set 106/2322 +405
" Clock Check 106/2352 +493
- Post Recovery 109/1350 +6390
" Post Recovery 110/0319 +8080




300
200

100

230

220

(“m 210
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" Area 2 Velocity_profile

Location; 15° 54.8'S 112° 57.4W
Date: 16th April 1991 (Julian day 106).

XBT data

26.0 1.3

25.0 67.6

24.0 71.4

23.0 106.8

22.0 146.8

21.0 168.5

20.0 1841

19.0 207.0

18.0 221.7

17.0 239.1

16.0 250.0

15.0 263.4

14.0 272.6

13.0 287.9

12.0 298.2

o 11.0 318.3

10.0 3447

9.0 382.6

8.0 431.1

XBT selected points

[Temperature °C)| _ Depth (m) |

25.7 2.6

25.5 65.1

23.6 85.1

23.2 100.0

22.4 131.1

21.6 159.2

19.6 192.2

19.2 200.0

16.4 246.6

13.2 284.4

11.9 300.0

10.1 3411

9.0 3843

— 838 400.0

7.5 459.7

area2 XBT version 1.0



1589 7500

Notes:
Velocities as entered into Sea Beam

Carter Table Area 57 used at depths of 800m or greater. Carter Table Area 54
applies west of 113° W, See area 1 for table 54 values. '

area2 XBT version 1,0



oArea. 2 Temperature Profile: 16th April 1991

5 10 15 20 25 30

Temperature (°C)
15 Selected pairs offset +1 degree

Velocity profile

1460 1480 1500 1520 1540
Velocity (m/s)

Location: 15° 54.8S 112° 57.4' W
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Area 2, “Linel” Airgun Shots

Area 2, “Line 1” Airgun Shots

23:13:00 2ms late 23:46:20 0:18:20
23:14:00 2ms late 23:47:00 0:19:00
23:15:00 23:47:40 0:19:40
23:16:00 23:48:20 0:20:20
23:17:00 23:49:00 0:21:00
23:17:40 23:49:40 0:21:40
23:18:20 23:50:20 0:22:20
23:19:00 23:51:00 0:23:00
23:19:40 1s late 23:51:40 0:23:40
23:20:20 23:52:20 0:24:20
23:21:00 23:53:00 0:25:00
23:21:40 23:53:40 0:25:40
23:22:20 23:54:20 0:26:20
23:23:00 23:55:00 0:27:00
23:23:40 23:55:40 0:27:40
23:24:20 23:56:20 0:28:20
23:25:00 23:57:00 0:29:00
23:25:40 23:57:40 0:29:40
23:26:20 23:58:20 0:30:20
23:27:00 23:59:00 0:31:00
23:27:40 23:59:40 0:31:40
23:28:20 0:00:20 0:32:20
23:29:00 0:01:00 0:33:00
23:29:40 0:01:40 0:33:40
23:30:20 0:02:20 0:34:20
23:31:00 0:03:00 0:35:00
23:31:40 0:03:40 0:35:40
23:32:20 0:04:20 0:36:20
23:33:00 0:05:00 0:37:00
23:33:40 0:05:40 0:37:40
23:34:20 0:06:20 0:38:20
23:35:00 0:07:00 0:39:00
23:35:40 0:07:40 0:39:40
23:36:20 0:08:20 0:40:20
23:37:00 0:09:00 0:41:00
23:37:40 0:09:40 0:41:40
23:38:20 0:10:20 0:42:20
23:39:00 0:11:00 0:43:00
23:39:40 0:11:40 0:43:40
23:40:20 0:12:20 0:44:20
23:41:00 0:13:00 0:45:00
23:41:40 0:13:40 0:45:40
23:42:20 0:14:20 0:46:20
23:43:00 0:15:00 0:47:00
23:43:40 0:15:40 0:47:40
23:44:20 0:16:20 0:48:20
23:45:00 0:17:00 0:49:00
23:45:40 0:17:40 0:49:40
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Area 2, “Linel” Airgun Shots

0:50:20 1:22:20 1:54:20
0:51:00 1:23:00 1:55:00 |
0:51:40 1:23:40 1:55:40
0:52:20 1:24:20 1:56:20
0:53:00 1:25:00 1:57:00
0:53:40 1:25:40 1:57:40
0:54:20 1:26:20 1:58:20
0:55:00 1:27:00 1:59:00
0:55:40 1:27:40 1:59:40
0:56:20 1:28:20 2:00:20
0:57:00 1:29:00 2:01:00
0:57:40 1:29:40 2:01:40
0:58:20 1:30:20 2:02:20
0:59:00 1:31:00 2:03:00
0:59:40 1:31:40 2:03:40
1:00:20 1:32:20 2:04:20
1:01:00 1:33:00 2:05:00
1:01:40 1:33:40 2:05:40
1:02:20 1:34:20 2:06:20
1:03:00 1:35:00 2:07:00
1:03:40 1:35:40 2:07:40
1:04:20 1:36:20 2:08:20
1:05:00 1:37:00 2:09:00
1:05:40 1:37:40 2:09:40
1:06:20 1:38:20 2:10:20
1:07:00 3ms early 1:39:00 2:11:00
1:07:40 1:39:40 2:11:40
1:08:20 1:40:20 2:12:20
1:09:00 1:41:00 2:13:00
1:09:40 1:41:40 2:13:40
1:10:20 1:42:20 2:14:20
1:11:00 1:43:00 2:15:00
1:11:40 1:43:40 2:15:40
1:12:20 1:44:20 2:16:20
1:13:00 1:45:00 2:17:00
1:13:40 1:45:40 2:17:40
1:14:20 1:46:20 2:18:20
1:15:00 1:47:00 2:19:00
1:15:40 1:47:40 2:19:40
1:16:20 1:48:20 2:20:20
1:17:00 1:49:00 2:21:00
1:17:40 1:49:40 2:21:40
1:18:20 1:50:20 2:22:20
1:19:00 1:51:00 2:23:00
1:19:40 1:51:40 2:23:40
1:20:20 1:52:20 2:24:20
1:21:00 1:53:00 2:25:00
1:21:40 1:53:40 2:25:40
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Area 2, “Linel” Airgun Shots

2:26:20 2:58:20 3:30:20
2:27:00 2:59:00 3:31:00
2:27:40 2:59:40 3:31:40|.
2:28:20 3:00:20 3:32:20
2:29:00 3:01:00 3:33:00
2:29:40 3:01:40 3:33:40
2:30:20 3:02:20 3:34:20
2:31:00 3:03:00 3:35:00
2:31:40 3:03:40 3:35:40
2:32:20 3:04:20 3:36:20
2:33:00 3:05:00 3:37:00
2:33:40 3:05:40 3:37:40
2:34:20 3:06:20 3:38:20
2:35:00 3:07:00 3:39:00
2:35:40 3:07:40 3:39:40
2:36:20 3:08:20 3:40:20
2:37:00 3:09:00 3:41:00
2:37:40 3:09:40 3:41:40
2:38:20 3:10:20 3:42:20
2:39:00 3:11:00 3:43:00
2:39:40 3:11:40 3:43:40
2:40:20 3:12:20 3:44:20
2:41:00 3:13:00 3:45:00
2:41:40 3:13:40 3:45:40
2:42:20 3:14:20 3:46:20
2:43:00 3:15:00 3:47:00
2:43:40 3:15:40 3:47:40
2:44:20 3:16:20 3:48:20
2:45:00 3:17:00 3:49:00
2:45:40 3:17:40 3:49:40
2:46:20 3:18:20 3:50:20
2:47:00 3:19:00 3:51:00
2:47:40 3:19:40 3:51:40
2:48:20 3:20:20 3:52:20
2:49:00 3:21:00 3:53:00
2:49:40 3:21:40 3:53:40
2:50:20 3:22:20 3:54:20
2:51:00 3:23:00 3:55:00
2:51:40 3:23:40 3:55:40
2:52:20 3:24:20 3:56:20
2:53:00 3:25:00 3:57:00
2:53:40 3:25:40 3:57:40
2:54:20 3:26:20 3:58:20
2:55:00 3:27:00 3:59:00
2:55:40 3:27:40 3:59:40
2:56:20 3:28:20 4:00:20
2:57:00 3:29:00 4:01:00
2:57:40 3:29:40 4:01:40
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Area 2, “Linel” Airgun Shots

4:02:20 4:34:20 5:06:20
4:03:00 4:35:00 5:07:00
4:03:40 4:35:40 5:07:40
4:04:20 4:36:20 5:08:20
4:05:00 4:37:00 5:09:00
4:05:40 4:37:40 5:09:40
4:06:20 4:38:20 5:10:20
4:07:00 4:39:00 5:11:00
4:07:40 4:39:40 5:11:40
4:08:20 4:40:20 5:12:20
4:09:00 4:41:00 5:13:00
4:09:40 4:41:40 5:13:40
4:10:20 4:42:20 5:14:20
4:11:00 4:43:00 5:15:00
4:11:40 4:43:40 5:15:40
4:12:20 4:44:20 5:16:20
4:13:00 4:45:00 5:17:00
4:13:40 4:45:40 5:17:40
4:14:20 4:46:20 5:18:20
4:15:00 4:47:00 5:19:00
4:15:40 4:47:40 5:19:40
4:16:20 4:48:20 No Shot 5:20:20
4:17:00 4:49:00 5:21:00
4:17:40 4:49:40 5:21:40
4:18:20 4:50:20 5:22:20
4:19:00 4:51:00 $:23:00
4:19:40 4:51:.40 5:23:40
4:20:20 4:52:20 5:24:20
4:21:00 4:53:00 5:25:00
4:21:40 4:53:40 5:25:40
4:22:20 4:54:20 $:26:20
4:23:00 4:55:00 5:27:00
4:23:40 4:55:40 5:27:40
4:24:20 4:56:20 5:28:20
4:25:00 4:57:00 5:29:00
4:25:40 4:57:40 5:29:40
4:26:20 4:58:20 5:30:20
4:27:00 4:59:00 5:31:00
4:27:40 4:59:40 $:31:40
4:28:20 5:00:20 5:32:20
4:29:00 5:01:00 5:33:00
4:29:40 5:01:40 5:33:40
4:30:20 5:02:20 5:34:20
4:31:00 5:03:00 5:35:00
4:31:40 5:03:40 5:35:40
4:32:20 5:04:20 5:36:20
4:33:00 5:05:00 $:37:00
4:33:40 5:05:40 5:37:40
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Area 2, “Linel” Airgun Shots

5:38:20 6:10:20 6:42:20
5:39:00 6:11:00 6:43:00
5:39:40 6:11:40 6:43:40
5:40:20 6:12:20 6:44:20
$:41:00 6:13:00 6:45:00
5:41:40 6:13:40 6:45:40
5:42:20 6:14:20 6:46:20
5:43:00 6:15:00 6:47:00
5:43:40 6:15:40 6:47:40
5:44:20 6:16:20 6:48:20
5:45:00 6:17:00 6:49:00
5:45:40 6:17:40 6:49:40
5:46:20 6:18:20 6:50:20
5:47:00 6:19:00 6:51:00
5:47:40 6:19:40 6:51:40
5:48:20 6:20:20 6:52:20
5:49:00 6:21:00 6:53:00
5:49:40 6:21:40 6:53:40
5:50:20 6:22:20 6:54:20
5:51:00 6:23:00 6:55:00
5:51:40 6:23:40 6:55:40
5:52:20 6:24:20 6:56:20
5:53:00 6:25:00 6:57:00
$:53:40 6:25:40 6:57:40
5:54:20 6:26:20 6:58:20
5:55:00 6:27:00 6:59:00
$:55:40 6:27:40 6:59:40
5:56:20 6:28:20 7:00:20
5:57:00 6:29:00 7:01:00
5:57:40 6:29:40 7:01:40
5:58:20 6:30:20 7:02:20
5:59:00 6:31:00 7:03:00
5:59:40 6:31:40 7:03:40
6:00:20 6:32:20 7:04:20
6:01:00 6:33:00 7:05:00
6:01:40 6:33:40 7:05:40
6:02:20 6:34:20 7:06:20
6:03:00 6:35:00 7:07:00
6:03:40 6:35:40 7:07:40
6:04:20 6:36:20 7:08:20
6:05:00 6:37:00 7:09:00
6:05:40 6:37:40 7:09:40
6:06:20 6:38:20 7:10:20
6:07:00 6:39:00 7:11:00
6:07:40 6:39:40 7:11:40
6:08:20 6:40:20 7:12:20
6:09:00 6:41:00 7:13:00
6:09:40 6:41:40 7:13:40
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Area 2, “Line1” Airgun Shots

7:14:20 7:46:20
7:15:00 7:47:00
7:15:40 7:47:40
7:16:20 7:48:20
7:17:00 7:49:00
7:17:40 7:49:40
7:18:20 7:50:20
7:19:00 7:51:00
7:19:40 7:51:40
7:20:20 7:52:20
7:21:00 7:53:00
7:21:40 7:53:40
7:22:20 7:54:20
7:23:00 7:55:00
7:23:40 7:55:40
7:24:20 7:56:20
7:25:00 7:57:00
7:25:40 7:57:40
7:26:20 7:58:20
7:27:00 7:59:00
7:27:40 '7:59:40
7:28:20 8:00:20
7:29:00 8:01:00
7:29:40 8:01:40
7:30:20 8:02:20
7:31:00 8:03:00
7:31:40 8:03:40
7:32:20 8:04:20
7:33:00 8:05:00
7:33:40 8:05:40
7:34:20 8:06:20
7:35:00 8:07:00
7:35:40 8:07:40
7:36:20 8:08:20
7:37:00 8:09:00
7:37:40 8:09:40
7:38:20 8:10:20
7:39:00 8:11:00
7:39:40 8:11:40
7:40:20 8:12:20
7:41:00 8:13:00
7:41:40 8:13:40
7:42:20 8:14:20
7:43:00 8:15:00
7:43:40 8:15:40
7:44:20 8:16:20
7:45:00 8:17:00
7:45:40 8:17:40
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Area 2, “Line2” Airgun Shots

Area 2, “Line 2” Airgun Shots

8:25:40 8:57:40 9:29:40
8:26:20 8:58:20 9:30:20
8:27:00 8:59:00 9:31:00
8:27:40 8:59:40 9:31:40
8:28:20 9:00:20 9:32:20
8:29:00 9:01:00 9:33:00
8:29:40 9:01:40 9:33:40
8:30:20 9:02:20 9:34:20
8:31:00 9:03:00 9:35:00
8:31:40 9:03:40 9:35:40
8:32:20 9:04:20 9:36:20
8:33:00 9:05:00 9:37:00
8:33:40 9:05:40 9:37:40
8:34:20 9:06:20 9:38:20
8:35:00 9:07:00 9:39:00
8:35:40 9:07:40 9:39:40
8:36:20 9:08:20 9:40:20
8:37:00 9:09:00 9:41:00
8:37:40 9:09:40 9:41:40
8:38:20 9:10:20 ' 9:42:20
8:39:00 9:11:00 9:43:00
8:39:40 9:11:40 9:43:40
8:40:20 : 9:12:20 9:44:20
8:41:00 9:13:00 9:45:00
8:41:40 9:13:40 9:45:40
8:42:20 9:14:20 9:46:20
8:43:00 9:15:00 9:47:00
8:43:40 9:15:40 9:47:40
8:44:20 9:16:20 9:48:20
8:45:00 9:17:00 9:49:00
8:45:40 9:17:40 9:49:40
8:46:20 9:18:20 9:50:20
8:47:00 9:19:00 9:51:00
8:47:40 9:19:40 9:51:40
8:48:20 9:20:20 9:52:20
8:49:00 9:21:00 9:53:00
8:49:40 9:21:40 9:53:40
8:50:20 9:22:20 9:54:20
8:51:00 9:23:00 9:55:00
8:51:40 9:23:40

8:52:20 9:24:20

8:53:00 9:25:00

8:53:40 9:25:40

8:54:20 9:26:20

8:55:00 9:27:00

8:55:40 9:27:40

8:56:20 9:28:20

8:57:00 9:29:00
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13.9

Area 3 ESP lines

14.1

. . . :
. . . . .
. . . . .
. . . . .

140 ..................................................................................................
. R . . : .
R . . . .
R . . . :

Eesp 16

>
Q
Q
&~
>
T 4.2 ™
3
£
[4)
Q
3
N
S 14.3
ﬁ
S
S
8
14.4
14.5
14.6 I 1 J 1 { @)
112.9 112.8 112.7 112.6 112.5 112.4 112.3

longitude (decimal degrees)



lotitude (d« /'\‘%lal degrees)

-13.8

-14.0

-14.2

-14.4

-14.6

-14.8

' 1991/04/20 09:00 z to 1991/04/24 16:00 z

x — 1991/04/20 09:00 z

tick interval 1440 minutes

] ] i ]

-113.0 -112.8 ~112.6 -112.4
longitude (decimal degrees)

-112.2




I

Latitude (decima!l degrees)

TERA TERA TERA!

-13.9

-14.0

-14.1

|
>
N

».

-14.3

-14.4

-145
,."
50 meters

contour interval

—112.8 —112.7 —112.6 1125  —112.4 —112.3
Longitude (decimol degrees)



ESP 15
Position Latitude Longitude J.Da Time(UTC)  Source
[Start 14"‘_5'_55_27.3' 1120 50.5 W _L_é_lu 113 0
Midpoint 14° 11.65'S 112° 46.4' W 111 6:31 o
End 13° 55.95'S 112°42.3' W 111 9:45 0
Line Length: 60.0 km
Offset from Ridge:  24.8 km West
Approximate age 320 ka
Airguns: 300, 550, 640, 760, 150, 200 cu. in.
Total Capacity: 2600 cu. in.
Firing rate: 60 secs on 00
All guns fired throughout line
Position Latitude Longitude J .Dax Time(UTC) S_ource
Start 1§°_H57.30' 112°36.25 W | 111 11:54 0
Midpoint 14° 13.05'S 112°40.40'W | 111 15:32 o
End 14° 28.80' S 112°44.55'W | 111 19:17 0
Line Length: 60.0 km
Offset from Ridge: 13.7 km West
Approximate age 180 ka
Airgun Log
Airguns: 300, 550, 640, 760, 150, 200 cu. in.
Total Capacity: 2600 cu. in.
Firing rate: 60 secs on 00
17:43 Leak in the #6 gun (200 cu. in.). Pressure at 1650 p.s.i.
18:00 Airgun #6 shut off. O-ring failure.
18:34 Airgun #6 back on line. All 6 guns firing.
ESP 17
osition Latitude Longitude J.Da Time(UTC) Source
[Start 14‘T'_'5527.2' 112°39.60 W | 111 21:27 0
- Midpoint 14°14.1'S 112°36.15'W |112 0:25 o
: End 14° 01.0'S 112°32.70''W | 112 3:23 o)
area3 airgun record version 1.0 1




Line Length: 50.1 km
Offset from Ridge: 5.8 km West
Approximate age 75ka

Comments:

R/V Ewing delayed the end time of the ESP by 6 minutes during the second half of
the ESP, putting the R/V Washington ahead of schedule.

Airguns: 300, 550, 640, 760, 150, 200 cu. in.

Total Capacity: 2600 cu. in.

Firing rate: 60 secs on 00
Report:

All guns worked throughout the ESP.

ESP 18
Position Latitude Longitude J.Day Time(UTC)  Source
[ Start 14r—__‘+04.20' S 112°31.8 W [112 5:00 o
Midpoint 14° 14.55'S 112°34.5'W 112 7:27 0]
End 14°24.90'S 112°37.2'W 112 9:49 0]
Line Length: 39.5 km

Offset from Ridge: 2.8 kin West
Approximate age 35ka

Airguns: 300, 550, 640, 760, 150, 200 cu. in.

Total Capacity: 2600 cu. in.
Firing rate: 60 secs on 00

Targetspeed 4.5 kts.(139 m/min).

All guns worked throughout the ESP.

ESP 19
_l.’osition Latitude Longitude J.Daz Time(UTC) Source
Start 14°07.8'S 112°30.7'W 112 17:28 G
Midpoint 14° 149'S 112°32.7'W 112 19:01 G
End 14°22.0'S 112°34.7'W 112 20:34 G
* Line Length: 30.5 km

Offset from Ridge:  Rise-axis line
Approximate age Oka

Airguns: 300, 550, 640, 760, 150, 200 cu. in.

Total Capacity: 2600 cu. in.
Firing rate: 60 secs on 00

Targetspeed 4.5 kts.(139 m/min).

area3 airgun record version 1.0 2
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Report:
All guns worked throughout the ESP.
17:33 First shot of the line.
20:37 Last shot of the line.
ESP 20
Latitude Longitude J.Day Time(UTC) Source
» | Start 14° 25.65 S 112° 341 W 112 11:09 G
Midpoint 14° 15.30' S 112°31.3'W 112 13:35 G
| End 14° 04.95' S 112° 34.7'W 112 15:45 G
Line Length: 39.6 km
Offset from Ridge: 3.1 km East
Approximate age 40 ka
i
Airguns: 300, 550, 640, 760, 150, 200 cu. in.
Total Capacity: 2600 cu. in,
Firing rate: 60 secs on 00
Report:
11:08 First shot of the line.
12:11 Guns fired 7 secs late.
il 15:53 Last shot of the line.
ESP 21
Position | Latitude Longitude [J.Day _Time(UTC) _ Source
Start 14° 28.75' S 112°33.10 W [112 22:58 G
Midpoint 14° 15.70' S 112°29.65'W {113 5:58 o)
End 14° 02.65'S 112°26.200 W | 113 4:42 0
Line Length: 49.9 km

Offset from Ridge: 6.2 km East
Approximate age 80 ka

n
End time of line at 4.8 kts was 04:38 and the Ewing delayed it by 4 minutes.

Airgun Log
Airguns: 300, 550, 640, 760, 150, 200 cu. in.
s Total Capacity: 2600 cu. in.
Firing rate: 60 secs on 00

Targetspeed 4.8 kts (148 m/min).

22:58 First shot of the line.

00:12 Airgun #4 (760 cu. in.) off.
7 00:39 Airgun #4 back on.
04:43 Last shot of the line.

area3 airgun record version 1.0 3



ESP 22

Position Latitude Longitude J.Day Time(UTC) Source
R/V Washington
[Sant ——t 14°03.25 S 11202410 W | 113 6:10 o

Midpoint 14° 16.25'S 112°27.50'W 113 8:47 (0]

End 14° 20.74' S 112°28.63W 113 9:51 G
Position Latitude Longitude J.Day Time(UTC) Source
_!_Z/V Ewing _

Start 14°29.25 8 112°300W |113 6:10 0
Midpoint 14° 16.25'S 112°27.5 W 113 8:47 0]

End 14° 12.00' S 112°26.4'W 113 9:22 G

Line Length: 49.6km

Offset from Ridge: 10.2 km East

Approximate age 80 ka

Only the incoming part of the ESP was officially shot. After the crossing the 2
ships continued along the ESP track before turning to start ESP 23. The end times
correspond to when the ship started its turn.

Airgun Log
Airguns:

Total Capacity:

Firing rate:

300, 550, 640, 760, 150, 200 cu. in.

2600 cu. in.
60 secs on 00

Report:

09:51-10:52 The R/V Washington continued to shoot on the minute during the turn to
start ESP 23,

10:18-10:28 Low pressure 1600 p.s.i. due to a temporary compressor problem.

ESP 23

Position Latitude Longitude J.Day Time(UTC) Source

_l_t/V Washington _

Start 14°22.20 S 112°2442 W [113 10:52

Midpoint 14° 17.35'S 112°23.15%W | 113 11:52 0)

End 14° 04.35'S 112°19.65W 113 14:41 (0)
| Position Latitude Longitude J.Day Time(UTC) Source
" |R/V Ewing .

tart 14°13.60 S 11222200 W _[113  10:54 [e)

Midpoint 14° 17.35'S 112°23.15'W |113 11:52 (o)

End 14° 30.35'S 112°26.90'W |113 14:41 [0)

Line Length: 49.7km

Offset from Ridge: 18.3 km East

Approximate age 235ka

area3 airgun record version 1.0 4



Only the outgoing part of the ESP was shot. The two ships lined up on the ESP
track approximately 5 Nm frrom the midpoint & 1 hr before starting the ESP at the
midpoint.

Airguns: 300, 550, 640, 760, 150, 200 cu. in.
Total Capacity: 2600 cu. in,
Firing rate: 60 secs on 00

Report:

14:48 Airguns turned off. All guns worked throughout ESP.

WAP 1
£osition Latitude Longitude J.Day Time(UTC) Source
Start 14° 31.62' S 112°37.42'W |114 6:14 0]

End 13° 44.67' S 112°2525'W 114 17:00 9]

During the Wide Aperture Profile both the Washington & the Ewing fired every 40
secs with the shot times of the two ships staggered by 20s. The target separation between
the ships was set at 4 Nm (7.4 km) and was maintained by the Washington using radar.

Airguns: 300, 550, 640, 760, 150, 200 cu. in.
Total Capacity: 2600 cu. in.
Firing rate: Every 40 secs on 00 for the even minutes, 40, & 20 sec past.

area3 airgun record version 1.0 5




TERA TIME DRIFT 3

TIME OFFSET(USEC) DELTAT DELTAT |DRIFT INIT. OFFSET |DRIFT RATE
{DAYS) {SEC) (USEC) | (USEC) {(USEC/SEC)

DEPLOYMENT 3

PHRED

110/2011 1100 4/20/91 20:11 PHRED

113/2209 -2780 4/23/91 22:09] 3.081944444] 266280 -3880 1100| -0.014571128

KAREN

111/0017 1220 4/21/91 0:17 KAREN

114/0140 -3680 4/24/91 1:40] 3.057638889| 264180 -4900 1220 -0.01854796

JUDY

110/1728 920 4/20/91 17:28 JUDY

113/1745 -5620 4/23/91 17:45] 3.011805556] 260220 -6540 920 -0.02513258

JANICE

110/1845 1110 4/20/91 18:45 JANICE

113/2022 7720 4/23/91 20:22| 3.067361111 265020 6610 1110] 0.024941514

SHARYN

110/2252 1150 4/20/91 22:52 SHARYN

114/0412 -3920 4/24/91 4:12| 3.222222222] 278400| -5070 1150| -0.018211207

OPUS

110/2141 1130 4/20/91 21:41 OPUS

114/0004 9840 4/24/91 0:04| 3.099305556| 267780 8710 1130| 0.032526701
‘9 Page j




TERA O1
OBS TIME LOG

DEPLOYMENT NO. 3

OBS — TIME(Z) | OFFSET(uS) |
PHRED Final Clock Set 11071230 +347
- Clock Check 110/1932 +1070
i Clock Check 110/2011 +1100
iy Post Recovery 113/2209 -2780
T Post Recove 11472110 -2790
KAREN Final Clock Set 110/1804 +1050
v Clock Check 110/2342 +1140
- Clock Check 111/0017 +1220
KB "Post Recovery 114/0140 -3630
T Post Recovery 115/1748 -5620
JUDY Final Clock Set 11071701 +924
" ‘Clock Check 110/1728 +920
i Post Recovery 113/1745 -5620
i Post Recovery 115/1546 -6860
JANICE Clock Check 110/1818 +1040
T Clock Check 110/1845 +1110
' Post Recovery 113/2022 +7720
i Post Recovery 114/2155 +10500
—__SHARYN Final Clock Set 110/2220 +1130
" Clock Check 1102252 +1150
" Post Recovery 114/0412 -3920
" Post Recovery 115/1650 -5160
OPUS Check Clock 110/0418 +8220
i Final Clock Set 110/2120 +1060
- "Check Clock 11072141 +1130
g Post Recovery 114/0004 +9840
n Post Recovery 11472020 +11600




Janice Deployment 3

Tiltmeter X
200
100 F
0 -
- 4 ] [ | 1 ]
111.0 111.56 112.0 112.5 113.0 118.5
Tiltmeter Y
0
N
-1000}
-2000}
1 ] i | } [ 1
111.0 111.5 112.0 112.5 113.0 118.5
Center Ring X
428
424
420: W A~ A
416 ~
412 F
408 ™ ) 1 1 1 3 |
111.0 111.5 112.0 112.5 1138.0 118.5
Center Ring Y
1764 i
1160 -
1156 A N~ A —
1152 "
1748 )
- | 1 [ 1 [] []
111.0 111.5 112.0 112.5 113.0 1138.56
Taco Pounder X
~420F
—425F
-430}
—-435F
—440 ) 1 1 1 1 1
111.0 111.5 112.0 112.5 1138.0 113.5
Taco Pounder Y
—420F
-430F
—-440}
._450 ] 1 1 I l y
111.0 111.6 112.0 112.5 113.0 113.5

Julian Date



Location; 14° 16.2'S 112° 3.21'W
Date: 20th April 1991 (Julian day 110).

XBT data

25.0 58.2

24.0 64.8

23.0 89.2

22.0 123.1

21.0 145.9

20.0 163.3

19.0 177.8

18.0 197.8

17.0 2093

16.0 210.6

15.0 230.3

14.0 245.9

13.0 251.5

12.0 — 274.6

11.0 293.5

o 10.0 3214

- 9.0 361.6

8.0 429.7

XBT selected points

[Temperature °C)[_ Depth (m) |

25.8 2.6

25.6 50.4

23.7 70.3

22.6 100.0

21.4 143.3

—20.1 161.7

17.8 200.0

14.2 2422

12.2 271.2

10.9 296.6

10.8 300.0

9.0 363.8

8.3 400.0

7.6 459.7

area3 XBT version 1.0



Carter Table Area 57 used at depths of 800m or greater.

area 3 XBT

1536 50
1527 143
1501 _ 271
1487 460
1485 800
1488 1500
1499 2500
1514 3500
1589 7500

version 1.0




300

350

400

450

Area 3 Temperature Profile: 20th April 1991
0 ; 3 : T

5 10 15 20 25 30

Temperature (°C)
14 Selected pairs offset +1 degree

Velocity profile

1460 1480 1500 1520 1540
Velocity (m/s)

Location: 14° 16.25 112° 32.1' W
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15

bearing

20 30 40
Minutes

10

0

'



Line 15 Bearing B

[GMT (20 Apil)[ Bearings _|
13

6:02

6:03 13
6:04 12.5
6:05 12.5
6:06 13
6:07 13
6:08 13
6:09 13
6:10 13
6:11 13
6:12 13
6:13 12
6:14 11
6:15 95
6:16 8
6:17 6
6:18 4
6:19 1
6:20 357
6:21 352
6:22 346
6:23 336
6:24 324.5
6:25 308
6:26 290
6:27 272
6:28 255
6:29 242
6:30 233
6:31 227
6:32 221
6:33 217
6:34 215
6:35 212.5
6:36 210.5
6:37 209
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0:06 125
0:07 12,5
0:08 12
0:09 11.5
0:10 11
0:11 10.5
0:12 .9
0:13 7.5
0:14 5.5
0:15 35
0:16 0
0:17 357
0:18 350.5
0:19 343
0:20 333
0:21 317
0:22 297
0:23 275
0:24 254.5
0:25 240
0:26 230.5
0:27 223.5
0:28 218.5
0:29 214.5
0:30 212
0:31 210




200
150
0

15 20 25 30 35

Minutes

5 10

0

'



GMT (22 April)]| Bearings |

6:56 193
6:57 193
6:58 193
6:59 193
7:00 193
7:01 193
7:02 193
7:03 193
7:04 193
7:05 193
7:06 192
7:07 191
7:08 190
7:09 189
7:10 188
7:11 186
7:12 185
7:13 182
7:14 179
7:15 175
7:16 170
7:17 163
7:18 153
7:19 141
7:20 124
7:21 107
7:22 88
7:23 58
7:24 53
7:25

7:26 47
7:27

7:28 39
7:29 37
7:30 34
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‘I Line 20 Bearings ]
| GMT (22 April) | Bearings |

13:11 11
13:12

13:13 9
13:14 7
13:15 5
13:16 2
13:17 359
13:18 354
13:19 349
13:20 342
13:21 333
13:22 320
13:23 306
13:24 290
13:25 272
13:26 260
13:27 248
13:28 239
13:29

13:30 226
13:31 224
13:32 219
13:33

13:34

13:35

13:36 212
13:37 211
13:38 210
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15.5
1:33 14.5
1:34 13.5
1:35 12.5
1:36 10
1:37 8.5
1:38 6
1:39 3.5
1:40 359.5
1:4] 354.5
1:42 347.5
1:43 336.5
1:44 321.5
1:45 301
1:46 279.5
1:47 258
1:48 245
1:49 234
1:50
1:51 221
1:52 217.5
1:53 214.5
1:54 212
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8:45

61
8:46 52
8:47 46
8:48 42
8:49 37
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359
11:42 355
11:43 350
11:44 345
11:45 337
11:46 327
11:47 315
11:48 301
11:49 286
11:50
11:51 260
11:52 250
11:53 241
11:54 235
11:55 230
11:56 225
11:57 222
11:58 219
11:59 217
12:00 214
12:01 213




ESP 17 Airgun Shots

ESP 17 Airgun Shots
21:23 22:11 22:59
21:24 22:12 23:00
21:25 22:13 23:01
21:26 22:14 23:02
21:27 22:15 23:03
21:28 22:16 23:04
21:29 22:17 23:05
21:30 22:18 23:06
21:31 22:19 23:07
21:32 22:20 23:08
21:33 22:21 23:09
21:34 22:22 23:10
21:35 22:23 23:11
21:36 22:24 23:12
21:37 22:25 23:13
21:38 22:26 23:14
21:39 22:27 23:15
21:40 22:28 23:16
21:41 22:29 23:17
21:42 22:30 23:18
21:43 22:31 23:19
21:44 22:32 23:20
21:45 22:33 23:21
21:46 22:34| 23:22
21:47 22:35 23:23
21:48 22:36 23:24
21:49 22:37 23:25
21:50 22:38 23:26
21:51 22:39 23:27
21:52 22:40 23:28
21:53 22:41 23:29
21:54 22:42 23:30
21:55 22:43 23:31
21:56 22:44 23:32
21:57 22:45 23:33
21:58 22:46 23:34
21:59 22:47 23:35
22:00 22:48 23:36
22:01 22:49 23:37
22:02 22:50 23:38
22:03 22:51 23:39
22:04 22:52 23:40
22:05 22:53 23:41
22:06 22:54 23:42
22:07 22:55 23:43
22:08 22:56 23:44
22:09 22:57 23:45
22:10 22:58 23:46




ESP 17 Airgun Shots

23:47 0:35 1:23
23:48 0:36 1:24
23:49 0:37 1:25
23:50 0:38 1:26
23:51 0:39 1:27
23:52 0:40 1:28
23:53 0:41 1:29
23:54 0:42 1:30
23:55 0:43 1:31
23:56 0:44 1:32
23:57 0:45 1:33
23:58 0:46 1:34
23:59 0:47 1:35
0:00 0:48 1:36
0:01 0:49 1:37
0:02 0:50 1:38
0:03 0:51 1:39
0:04 0:52 1:40
0:05 0:53 1:41
0:06 0:54 1:42
0:07 0:55 1:43
0:08 0:56 1:44
0:09 0:57 1:45
0:10 0:58 1:46
0:11 0:59 1:47
0:12 1:00 1:48
0:13 1:01 1:49
0:14 1:02 1:50
0:15 1:03 1:51
0:16 1:04 1:52
0:17 1:05 1:53
0:18 1:06 1:54
0:19 1:07 1:55
0:20 1:08 1:56
0:21 1:09 1:57
0:22 1:10 1:58
0:23 1:11 1:59
0:24 1:12 2:00
0:25 1:13 2:01
0:26 1:14 2:02
0:27 1:15 2:03
0:28 1:16 2:04
0:29 1:17 2:05
0:30 1:18 2:06
0:31 1:19 2:07
0:32 1:20 2:08
0:33 1:21 2:09
0:34 1:22 2:10
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ESP 17 Airgun Shots

2:11 2:59
2:12 3:00
2:13 3:01
2:14 3:02
2:15 3:03
2:16 3:04
217 3:05
2:18 3:06
2:19 3:07
2:20 3:08
2:21 3:09
2:22 3:10
2:23 3:11
2:24 3:12
2:25 3:13
2:26 3:14
2:27 3:15
2:28 3:16
2:29 3:17
2:30 3:18
2:31 3:19
2:32 3:20
2:33 3:21
2:34 3:22
2:35 3:23
2:36 3:24
2:37 3:25
2:38 3:26
2:39 3:27
2:40
2:41
2:42
2:43
2:44
2:45
2:46
2:47
2:48
2:49
2:50
2:51
2:52
2:53
2:54
2:55
2:56
2:57
258
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ESP 18 Airgun Shots

ESP 18 Airgun Shots
4:54 2ms late 5:42 6:30
4:55 5:43 6:31)
4:56 5:44 6:32
4:57 5:45 6:33
4:58 5:46 6:34
4:59 5:47 6:35
5:00 5:48 6:36
5:01 5:49 6:37
5:02 5:50 6:38
5:03 5:51 6:39
5:04 5:52 6:40
5:05 5:53 6:41
5:06 5:54 6:42
5:07 5:55 6:43
5:08 5:56 6:44
5:09 5:57 6:45
5:10 5:58 6:46
5:11 5:59 6:47
5:12 6:00 6:48
5:13 6:01 6:49
5:14 ? 6:02 6:50
5:15 6:03 6:51
5:16 6:04 6:52
5:17 6:05 6:53
5:18 6:06 6:54
5:19 6:07 6:55
5:20 6:08 6:56
5:21 6:09 6:57
5:22 6:10 6:58
5:23 6:11 6:59
5:24 6:12 7:00
5:25 6:13 7:01
$:26 6:14 7:02
5:27 6:15 7:03
5:28 6:16 7:04
5:29 ? 6:17 7:05
5:30 6:18 7:06
5:31 6:19 7:07
5:32 6:20 7:08
5:33 6:21 7:09
5:34 6:22 7:10
5:35 6:23 7:11
5:36 6:24 7:12
5:37 6:25 7:13
5:38 6:26 7:14
5:39 6:27 7:15
5:40 6:28 7:16
5:41 6:29 7:17

Page




ESP 18 Airgun Shots

7:18 8:06 8:54
7:19 8:07 8:55
7:20 8:08 8:56
7:21 8:09 8:57
7:22 8:10 8:58
7:23 8:11 8:59
7:24 8:12 9:00
7:25 8:13 9:01
7:26 8:14 9:02
7:27 8:15 9:03
7:28 8:16 9:04
7:29 8:17 9:05
7:30 8:18 9:06
7:31 8:19 9:07
7:32 8:20 9:08
7:33 8:21 9:09
7:34 8:22 9:10
7:35 8:23 9:11
7:36 8:24 9:12
7:37 8:25 9:13
7:38 8:26 9:14
7:39 8:27 9:15
7:40 8:28 9:16
7:41 8:29 9:17
7:42 8:30 9:18
7:43 8:31 9:19
7:44 8:32 9:20
7:45 8:33 9:21
7:46 8:34 9:22
7:47 8:35 9:23
7:48 8:36 9:24
7:49 8:37 9:25
7:50 8:38 9:26
7:51 8:39 9:27
7:52 8:40 9:28
7:53 8:41 9:29
7:54 8:42 9:30
7:55 8:43 9:31
7:56 8:44 9:32
7:57 8:45 9:33
7:58 8:46 9:34
7:59 8:47 9:35
8:00 8:48 9:36
8:01 8:49 9:37
8:02 8:50 9:38
8:03 8:51 9:39
8:04 8:52 9:40
8:05 8:53 9:41
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ESP 18 Airgun Shots

9:42

9:43

9:44

9:45

9:46

9:47

9:48

9:49

9:50

9:51

9:52

9:53

9:54

9:55

9:56
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ESP 19 Airgun Shots

ESP 19 Airgun Shots
17:34 18:22 19:10
17:35 18:23 19:11
17:36 18:24 19:12
17:37 18:25 19:13
17:38 18:26 19:14
17:39 18:27 19:15
17:40 18:28 19:16
17:41 18:29 19:17
17:42 18:30 19:18
17:43 18:31 19:19
17:44 18:32 19:20
17:45 18:33 19:21
17:46 18:34 19:22
17:47 18:35 19:23
17:48 18:36 19:24
17:49 18:37 19:25
17:50 18:38 19:26
17:51 18:39 19:27
17:52 18:40 19:28
17:53 18:41 19:29
17:54 18:42 19:30
17:55 18:43 19:31
17:56 18:44 19:32
17:57 18:45 19:33
17:58 18:46 19:34
17:59 18:47 19:35
18:00 18:48 19:36
18:01 18:49 19:37
18:02 18:50 19:38
18:03 18:51 19:39
18:04 18:52 19:40
18:05 18:53 19:41
18:06 18:54 19:42
18:07 18:55 19:43
18:08 18:56 19:44
18:09 18:57 19:45
18:10 18:58 19:46
18:11 18:59 19:47
18:12 19:00 19:48
18:13 19:01 19:49
18:14 19:02 19:50
18:15 19:03 19:51
18:16 19:04 19:52
18:17 19:05 19:53 |
18:18 19:06 19:54
18:19 19:07 19:55
18:20 19:08 19:56
18:21 19:09 19:57
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ESP 19 Airgun Shots

19:58

19:59

20:00

20:01

20:02

20:03

20:04

20:05

20:06

20:07

20:08

20:09

20:10

20:11

20:12

20:13

20:14

20:15

20:16

20:17

20:18

20:19

20:20

20:21

20:22

20:23

20:24

20:25

20:26

20:27

20:28

20:29

20:30

20:31

20:32

20:33

20:34

20:35

20:36

20:37
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ESP 20 Airgun Shots

ESP 20 Airgun Shots

11:11 11:59 12:47
11:12 12:00 12:48
11:13 12:01 12:49
11:14 12:02 12:50
11:15 12:03 12:51
11:16 12:04 12:52
11:17 12:05 12:53
11:18 12:06 12:54
11:19 12:07 12:55
11:20 12:08 12:56
11:21 12:09 12:57
11:22 12:10 12:58
11:23 12:11 12:59
11:24 12:12 13:00
11:25 12:13 13:01
11:26 12:14 13:02
11:27 12:15 13:03
11:28| Xtra @ 28:23 12:16 13:04
11:29 12:17 13:05
11:30 12:18 13:06
11:31 12:19 13:07
11:32 12:20 13:08
11:33 12:21 13:09
11:34 12:22 13:10
11:35 12:23 13:11
11:36 12:24 13:12
11:37 12:25 13:13
11:38 12:26 13:14
11:39 12:27 13:15
11:40 12:28 13:16
11:41 12:29 13:17
11:42 12:30 13:18
11:43 12:31 13:19
11:44 12:32 13:20
11:45 12:33 13:21
11:46 12:34 13:22
11:47 12:35 13:23
11:48 12:36 13:24
11:49 12:37 13:25
11:50 12:38 13:26
11:51 12:39 13:27
11:52 12:40 13:28
11:53 12:41 13:29
11:54 12:42 13:30
11:55 12:43 13:31
11:56 12:44 13:32
11:57 12:45 13:33
11:58 12:46 13:34
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ESP 20 Airgun Shots

13:35 14:23 15:11
13:36 14:24 15:12
13:37 14:25 15:13 |
13:38 14:26 15:14
13:39 14:27 15:15
13:40 14:28 15:16
13:41 14:29 15:17
13:42 14:30 15:18
13:43 14:31 15:19
13:44 14:32 15:20
13:45 14:33 15:21
13:46 14:34 15:22
13:47 14:35 15:23
13:48 14:36 15:24
13:49 14:37 15:25
13:50 14:38 15:26
13:51 14:39 15:27
13:52 14:40 15:28
13:53 14:41 15:29
13:54 14:42 15:30
13:55 14:43 15:31
13:56 14:44 15:32
13:57 14:45 15:33
13:58 14:46 15:34
13:59 14:47 15:35
14:00 14:48 15:36
14:01 14:49 15:37
14:02 14:50 15:38
14:03 14:51 15:39
14:04 14:52 15:40
14:05 14:53 15:41
14:06 14:54 15:42
14:07 14:55 15:43
14:08 14:56 15:44
14:09 14:57 15:45
14:10 14:58 15:46
14:11 14:59 15:47
14:12 15:00 15:48
14:13 15:01 15:49
14:14 15:02 15:50
14:15 15:03 15:51
14:16 15:04 15:52
14:17 15:05 15:53
14:18 15:06 15:54
14:19 15:07

14:20 15:08

14:21 15:09

14:22 15:10
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ESP 21 Airgun Shots

ESP 21 Airgun Shots
22:58 23:46 0:34].
22:59 23:47 0:35
23:00 23:48 0:36
23:01 23:49 0:37
23:02 23:50 0:38
23:03 23:51 0:39
23:04 1s late 23:52 0:40
23:05 23:53 0:41
23:06 23:54 0:42
23:07 23:55 0:43
23:08 23:56 0:44
23:09 23:57 0:45
23:10 23:58 0:46
23:11 23:59 0:47
23:12 0:00 0:48
23:13 0:01 0:49
23:14 0:02 0:50
23:15 0:03 0:51
23:16 0:04 0:52
23:17 0:05 0:53
23:18 0:06 0:54
23:19 0:07 0:55
23:20 0:08 0:56
23:21 0:09 0:57
23:22 0:10 0:58
23:23 0:11 0:59
23:24 0:12 1:00
23:25 0:13 1:01
23:26 0:14 1:02
23:27 0:15 1:03
23:28 0:16 1:04
23:29 0:17 1:05
23:30 0:18 1:06
23:31 0:19 1:07
23:32 0:20 1:08
23:33 0:21 1:09
23:34 0:22 1:10
23:35 0:23 1:11
23:36 ? 0:24 1:12
23:37 ? 0:25 1:13
23:38 0:26 1:14
23:39 0:27 1:15
23:40 0:28 1:16
23:41 0:29 1:17
23:42 0:30 1:18
23:43 0:31 1:19
23:44 0:32 1:20
23:45 0:33 1:21
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ESP 21 Airgun Shots

1:22 2:10 2:58
1:23 2:11 2:59
1:24 2:12 3:00
1:25 2:13 3:01
1:26 2:14 3:02
1:27 2:15 3:03
1:28 2:16 3:04
1:29 2:17 3:05
1:30 2:18 3:06
1:31 2:19 3:07
1:32 2:20 3:08
1:33 2:21 3:09
1:34 2:22 3:10
1:35 2:23 3:11
1:36 2:24 3:12
1:37 2:25 3:13
1:38 2:26 3:14
1:39 2:27 3:15
1:40 2:28 3:16
1:41 2:29 3:17
1:42 2:30 3:18
1:43 2:31 3:19
1:44 2:32 3:20
1:45 2:33 3:21
1:46 2:34 3:22
1:47 2:35 3:23
1:48 2:36 3:24
1:49 2:37 3:25
1:50 2:38 3:26
1:51 2:39 3:27
1:52 2:40 3:28
1:53 2:41 3:29
1:54 2:42 3:30
1:55 2:43 3:31
1:56 2:44 3:32
1:57 2:45 3:33
1:58 2:46 3:34
1:59 2:47 3:35
2:00 2:48 3:36
2:01 2:49 3:37
2:02 2:50 3:38
2:03 2:51 3:39
2:04 2:52 3:40
2:05 2:53 3:41
2:06 2:54 3:42
2:07 2:55 3:43
2:08 2:56 3:44
2:09 2:57 3:45
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ESP 21 Airgun Shots

3:46

4:34

3:47

4:35

3:48

4:36

3:49

4:37

3:50

4:38

3:51

4:39

3:52

4:40

3:53

4:4]

3:54

4:42

3:55

3:56

357

3:58

3:59

4:00

4:01

4:02

4:03

4:04

4:05

4:06

4:07

4:08

4:09

4:10

4:11

4:12

4:13

4:14

4:15

4:16

417

4:18

4:19

4:20

4:21

4:22

4:23

4:24

4:25

4:26

4:27

4:28

4:29

4:30

4:31

4:32

4:33
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ESP 22 Airgun Shots

ESP 22 Airgun Shots

6:05 7ms Jate 6:53 7:41
29094 -S> 6:06 7ms Jate 6:54 7:42
6:07 6:55 7:43
6:08 6:56 7:44
6:09 6:57 7:45
6:10 6:58 7:46
6:11 6:59 7:47
6:12 7:00 7:48
6:13 7:01 7:49
6:14 7:02 7:50
6:15 7:03 7:51
6:16 7:04 7:52
6:17 7:05 7:53
6:18 7:06 7:54
6:19 7:07 7:55
6:20 7:08 7:56
6:21 7:09 7:57
6:22 7:10 7:58
6:23 7:11 7:59
6:24 7:12 8:00
6:25 7:13 8:01
6:26 7:14 8:02
6:27 7:15 8:03
6:28 7:16 8:04
6:29 7:17 8:05
6:30 7:18 8:06
6:31 7:19 8:07
6:32 7:20 8:08
6:33 7:21 8:09
6:34 7:22 8:10
6:35 7:23 8:11
6:36 7:24 8:12
6:37 7:25 8:13
6:38 7:26 8:14
6:39 7:27 8:15
6:40 7:28 8:16
6:41 7:29 8:17
6:42 7:30 8:18
6:43 7:31 8:19
6:44 7:32 8:20
6:45 7:33 8:21
6:46 7:34 8:22
6:47 7:35 8:23
6:48 7:36 8:24
6:49 7:37 8:25
6:50 7:38 8:26
6:51 7:39 8:27
6:52 7:40 8:28
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ESP 22 Airgun Shots

8:29 9:17 10:05
8:30 9:18 10:06
8:31 9:19 10:07
8:32 9:20

8:33 9:21

8:34 9:22

8:35 9:23

8:36 9:24

8:37 9:25

8:38 9:26

8:39 9:27

8:40 9:28

8:41 9:29

8:42 9:30

8:43 9:31

8:44 9:32

8:45 9:33

8:46 9:34

8:47 9:35

8:48 9:36] Xua@ 36:52
8:49 9:37 ?
8:50 9:38

8:51 9:39

8:52 9:40

8:53 9:41

8:54 9:42

8:55 9:43

8:56 9:44

8:57 9:45

8:58 9:46

8:59 9:47

9:00 9:48

9:01 9:49

9:02 9:50

9:03 9:51

9:04 9:52

9:05 9:53

9:06 9:54

9:07 9:55

9:08 9:56

9:09 9:57

9:10 9:58

9:11 9:59

9:12 10:00

9:13 10:01

9:14 10:02

9:15 10:03

9:16 10:04
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Common Offset Airgun Shots

Common Offset Airgun Shots

4438 2-6:13:40 11ms late 6:45:40 7:17:40
Yo 3%y 6:14:20 11ms late 6:46:20 7:18:20 |-
W U 3% 6:15:00 11ms late 6:47:00 7:19:00

6:15:40 6:47:40 7:19:40
6:16:20 6:48:20 7:20:20
6:17:00 6:49:00 7:21:00
6:17:40 6:49:40 7:21:40
6:18:20 6:50:20 7:22:20
6:19:00 6:51:00 7:23:00
6:19:40 6:51:40 7:23:40
6:20:20 6:52:20 7:24:20
6:21:00 6:53:00 7:25:00
6:21:40 6:53:40 7:25:40
6:22:20 6:54:20 7:26:20
6:23:00 6:55:00 7:27:00
6:23:40 6:55:40 7:27:40
6:24:20 6:56:20 7:28:20
6:25:00 6:57:00 7:29:00
6:25:40 6:57:40 7:29:40
6:26:20 6:58:20 7:30:20
6:27:00 6:59:00 7:31:00
6:27:40 6:59:40 7:31:40
6:28:20 7:00:20 7:32:20
6:29:00 7:01:00 7:33:00
6:29:40 7:01:40 7:33:40
6:30:20 7:02:20 7:34:20
6:31:00 7:03:00 7:35:00
6:31:40 7:03:40 7:35:40
6:32:20 7:04:20 7:36:20
6:33:00 7:05:00 7:37:00
6:33:40 7:05:40 7:37:40
6:34:20 7:06:20 7:38:20
6:35:00 7:07:00 7:39:00
6:35:40 7:07:40 7:39:40
6:36:20 7:08:20 7:40:20
6:37:00 7:09:00 7:41:00
6:37:40 7:09:40 7:41:40
6:38:20 7:10:20 7:42:20
6:39:00 7:11:00 7:43:00
6:39:40 7:11:40 7:43:40
6:40:20 7:12:20 7:44:20
6:41:00 7:13:00 7:45:00
6:41:40 7:13:40 7:45:40
6:42:20 7:14:20 7:46:20
6:43:00 7:15:00 7:47:00
6:43:40 7:15:40 7:47:40
6:44:20 7:16:20 7:48:20
6:45:00 7:17:00 7:49:00
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Common Offset Airgun Shots

7:49:40 8:21:40 8:53:40
7:50:20 8:22:20 8:54:20
7:51:00 8:23:00 8:55:00
7:51:40 8:23:40 8:55:40
7:52:20 8:24:20 8:56:20
7:53:00 8:25:00 8:57:00
7:53:40 8:25:40 8:57:40
7:54:20 8:26:20 8:58:20
7:55:00 8:27:00 8:59:00
7:55:40 8:27:40 8:59:40
7:56:20 8:28:20 9:00:20
7:57:00 8:29:00 9:01:00
7:57:40 8:29:40 9:01:40
7:58:20 8:30:20 9:02:20
7:59:00 8:31:00 9:03:00
7:59:40 8:31:40 9:03:40
8:00:20 8:32:20 9:04:20
8:01:00 8:33:00 9:05:00
8:01:40 8:33:40 9:05:40
8:02:20 8:34:20 9:06:20
8:03:00 8:35:00 9:07:00
8:03:40 8:35:40 9:07:40
8:04:20 8:36:20 9:08:20
8:05:00 8:37:00 9:09:00
8:05:40 8:37:40 9:09:40
8:06:20 8:38:20 9:10:20
8:07:00 8:39:00 9:11:00
8:07:40 8:39:40 9:11:40
8:08:20 8:40:20 9:12:20
8:09:00 8:41:00 9:13:00
8:09:40 8:41:40 9:13:40
8:10:20 8:42:20 ) 9:14:20
8:11:00 8:43:00 9:15:00
8:11:40 8:43:40 9:15:40
8:12:20 8:44:20 9:16:20
8:13:00 8:45:00 9:17:00
8:13:40 8:45:40 9:17:40
8:14:20 8:46:20 9:18:20
8:15:00 8:47:00 9:19:00
8:15:40 8:47:40 9:19:40
8:16:20 8:48:20 9:20:20
8:17:00 8:49:00 9:21:00
8:17:40 8:49:40 9:21:40
8:18:20 8:50:20 9:22:20
8:19:00 8:51:00 9:23:00
8:19:40 8:51:40 9:23:40
8:20:20 8:52:20 9:24:20
8:21:00 8:53:00 9:25:00
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Common Offset Airgun Shots

9:25:40 9:57:40 10:29:40
9:26:20 9:58:20 10:30:20
9:27:00 9:59:00 10:31:00
9:27:40 9:59:40 10:31:40
9:28:20 10:00:20 10:32:20
9:29:00 10:01:00 10:33:00
9:29:40 10:01:40 10:33:40
9:30:20 10:02:20 10:34:20
9:31:00 10:03:00 10:35:00
9:31:40 10:03:40 10:35:40
9:32:20 10:04:20 10:36:20
9:33:00 10:05:00 10:37:00
9:33:40 10:05:40 10:37:40
9:34:20 10:06:20 10:38:20
9:35:00 10:07:00 10:39:00
9:35:40 10:07:40 10:39:40
9:36:20 10:08:20 10:40:20
9:37:00 10:09:00 10:41:00
9:37:40 10:09:40 10:41:40
9:38:20 10:10:20 10:42:20
9:39:00 10:11:00 10:43:00
9:39:40 10:11:40 10:43:40
9:40:20 10:12:20 10:44:20
9:41:00 10:13:00 10:45:00
9:41:40 10:13:40 10:45:40
9:42:20 10:14:20 10:46:20
9:43:00 10:15:00 10:47:00
9:43:40 10:15:40 10:47:40
9:44:20 10:16:20 10:48:20
9:45:00 10:17:00 10:49:00
9:45:40 10:17:40 10:49:40
9:46:20 10:18:20 10:50:20
9:47:00 10:19:00 10:51:00
9:47:40 10:19:40 10:51:40
9:48:20 10:20:20 10:52:20
9:49:00 10:21:00 10:53:00
9:49:40 10:21:40 10:53:40
9:50:20 10:22:20 10:54:20
9:51:00 10:23:00 10:55:00
9:51:40 10:23:40 10:55:40
9:52:20 10:24:20 10:56:20
9:53:00 10:25:00 10:57:00
9:53:40 10:25:40 10:57:40
9:54:20 10:26:20 10:58:20
9:55:00 10:27:00 10:59:00
9:55:40 10:27:40 10:59:40
9:56:20 10:28:20 11:00:20
9:57:00 10:29:00 11:01:00
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Common Offset Airgun Shots

11:01:40 11:33:40 12:05:40
11:02:20 11:34:20 12:06:20
11:03:00 11:35:00 12:07:00
11:03:40 11:35:40 12:07:40
11:04:20 11:36:20 12:08:20
11:05:00 11:37:00 12:09:00
11:05:40 11:37:40 12:09:40
11:06:20 11:38:20 12:10:20
11:07:00 11:39:00 12:11:00
11:07:40 11:39:40 12:11:40
11:08:20 11:40:20 12:12:20
11:09:00 11:41:00 12:13:00
11:09:40 11:41:40 12:13:40
11:10:20 11:42:20 12:14:20
11:11:00 11:43:00 12:15:00
11:11:40 11:43:40 12:15:40
11:12:20 11:44:20 12:16:20
11:13:00 11:45:00 12:17:00
11:13:40 11:45:40 12:17:40
11:14:20 11:46:20 12:18:20
11:15:00 11:47:00 12:19:00
11:15:40 11:47:40 12:19:40
11:16:20 11:48:20 12:20:20
11:17:00 11:49:00 12:21:00
11:17:40 11:49:40 12:21:40
11:18:20 11:50:20 12:22:20
11:19:00 11:51:00 12:23:00
11:19:40 11:51:40 12:23:40
11:20:20 11:52:20 12:24:20
11:21:00 11:53:00 12:25:00
11:21:40 11:53:40 12:25:40
11:22:20 11:54:20 12:26:20
11:23:00 11:55:00 12:27:00
11:23:40 11:55:40 12:27:40
11:24:20 11:56:20 12:28:20
11:25:00 11:57:00 12:29:00
11:25:40 11:57:40 12:29:40
11:26:20 11:58:20 12:30:20
11:27:00 11:59:00 12:31:00
11:27:40 11:59:40 12:31:40
11:28:20 12:00:20 12:32:20
11:29:00 12:01:00 12:33:00
11:29:40 12:01:40 12:33:40
11:30:20 12:02:20 12:34:20
11:31:00 12:03:00 12:35:00
11:31:40 12:03:40 12:35:40
11:32:20 12:04:20 12:36:20
11:33:00 12:05:00 12:37:00
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Common Offset Airgun Shots

12:37:40 13:09:40 13:41:40
12:38:20 13:10:20 13:42:20
12:39:00 13:11:00 13:43:00
12:39:40 13:11:40 13:43:40
12:40:20 13:12:20 13:44:20
12:41:00 13:13:00 13:45:00
12:41:40 13:13:40 13:45:40
12:42:20 13:14:20 13:46:20
12:43:00 13:15:00 13:47:00
12:43:40 13:15:40 13:47:40
12:44:20 13:16:20 13:48:20
12:45:00 13:17:00 13:49:00
12:45:40 13:17:40 13:49:40
12:46:20 13:18:20 13:50:20
12:47:00 13:19:00 13:51:00
12:47:40 13:19:40 13:51:40
12:48:20 13:20:20 13:52:20
12:49:00 13:21:00 13:53:00
12:49:40 13:21:40 13:53:40
12:50:20 13:22:20 13:54:20
12:51:00 13:23:00 13:55:00
12:51:40 13:23:40 13:55:40
12:52:20 13:24:20 13:56:20
12:53:00 13:25:00 13:57:00
12:53:40 13:25:40 13:57:40
12:54:20 13:26:20 13:58:20
12:55:00 13:27:00 13:59:00
12:55:40 13:27:40 13:59:40
12:56:20 13:28:20 14:00:20
12:57:00 13:29:00 14:01:00
12:57:40 13:29:40 14:01:40
12:58:20 13:30:20 14:02:20
12:59:00 13:31:00 14:03:00
12:59:40 13:31:40 14:03:40
13:00:20 13:32:20 14:04:20
13:01:00 13:33:00 14:05:00
13:01:40 13:33:40 14:05:40
13:02:20 13:34:20 14:06:20
13:03:00 13:35:00 14:07:00
13:03:40 13:35:40 14:07:40
13:04:20 13:36:20 14:08:20
13:05:00 13:37:00 14:09:00
13:05:40 13:37:40 14:09:40
13:06:20 13:38:20 14:10:20
13:07:00 13:39:00 14:11:00
13:07:40 13:39:40 14:11:40
13:08:20 13:40:20 14:12:20
13:09:00 13:41:00 14:13:00
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Common Offset Airgun Shots

14:13:40 14:45:40 15:17:40
14:14:20 14:46:20 15:18:20
14:15:00 14:47:00 15:19:00
14:15:40 14:47:40 15:19:40
14:16:20 14:48:20 15:20:20
14:17:00 14:49:00 15:21:00
14:17:40 14:49:40 15:21:40
14:18:20 14:50:20 15:222:20
14:19:00 14:51:00 15:23:00
14:19:40 14:51:40 15:23:40
14:20:20 14:52:20 15:24:20
14:21:00 14:53:00 15:25:00
14:21:40 14:53:40 15:25:40
14:22:20 14:54:20 15:26:20
14:23:00 14:55:00 15:27:00
14:23:40 14:55:40 15:27:40
14:24:20 14:56:20 15:28:20
14:25:00 14:57:00 15:29:00
14:25:40 14:57:40 15:29:40
14:26:20 14:58:20 15:30:20
14:27:00 14:59:00 15:31:00
14:27:40 14:59:40 15:31:40
14:28:20 15:00:20 15:32:20
14:29:00 15:01:00 15:33:00
14:29:40 15:01:40 15:33:40
14:30:20 15:02:20 15:34:20
14:31:00 15:03:00 15:35:00
14:31:40 15:03:40 15:35:40
14:32:20 15:04:20 15:36:20
14:33:00 15:05:00 15:37:00
14:33:40 15:05:40 15:37:40
14:34:20 15:06:20 15:38:20
14:35:00 15:07:00 15:39:00
14:35:40 15:07:40 15:39:40
14:36:20 15:08:20 15:40:20
14:37:00 15:09:00 15:41:00
14:37:40 15:09:40 15:41:40
14:38:20 15:10:20 15:42:20
14:39:00 15:11:00 15:43:00
14:39:40 15:11:40 15:43:40
14:40:20 15:12:20 15:44:20
14:41:00 15:13:00 15:45:00
14:41:40 15:13:40 15:45:40
14:42:20 15:14:20 15:46:20
14:43:00 15:15:00 15:47:00
14:43:40 15:15:40 15:47:40
14:44:20 15:16:20 15:48:20
14:45:00 15:17:00 15:49:00
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15:49:40 16:21:40 16:53:40
15:50:20 16:22:20 16:54:20
15:51:00 16:23:00 16:55:00 |
15:51:40 16:23:40 16:55:40
15:52:20 16:24:20 16:56:20
15:53:00 16:25:00 16:57:00
15:53:40 16:25:40 16:57:40
15:54:20 16:26:20 16:58:20
15:55:00 16:27:00 16:59:00
15:55:40 16:27:40 16:59:40
15:56:20 16:28:20 17:00:20
15:57:00 16:29:00 17:01:00
15:57:40 16:29:40 17:01:40
15:58:20 16:30:20 17:02:20
15:59:00 16:31:00 17:03:00
15:59:40 16:31:40 17:03:40
16:00:20 16:32:20 17:04:20
16:01:00 16:33:00 17:05:00
16:01:40 16:33:40 17:05:40
16:02:20 16:34:20 17:06:20
16:03:00 16:35:00 17:07:00
16:03:40 16:35:40 17:07:40
16:04:20 16:36:20 17:08:20
16:05:00 16:37:00 17:09:00
16:05:40 16:37:40 17:09:40
16:06:20 16:38:20 17:10:20
16:07:00 16:39:00 17:11:00
16:07:40 16:39:40 17:11:40
16:08:20 16:40:20 17:12:20
16:09:00 16:41:00 17:13:00
16:09:40 16:41:40 17:13:40
16:10:20 16:42:20 17:14:20
16:11:00 16:43:00 17:15:00
16:11:40 16:43:40 17:15:40
16:12:20 16:44:20 17:16:20
16:13:00 16:45:00 17:17:00
16:13:40 16:45:40 17:17:40
16:14:20 16:46:20 17:18:20
16:15:00 16:47:00 17:19:00
16:15:40 16:47:40 17:19:40
16:16:20 16:48:20 17:20:20
16:17:00 16:49:00 17:21:00
16:17:40 16:49:40 17:21:40
16:18:20 16:50:20 17:22:20
16:19:00 16:51:00 17:23:00
16:19:40 16:51:40 17:23:40
16:220:20 16:52:20 17:24:20
16:21:00 16:53:00 17:25:00
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17:25:40

17:26:20

17:27:00

17:27:40

17:28:20

17:29:00
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I3 See 9l

FAX:
To: Peter Buhl
Lamont-Doherty Geological Observatory
fax: 914-365-3181
Number of pages: 2

From:Alistair Harding
Scripps Institution of Oceanography
Tel-  (619)-534-4301
Fax: (619)-534-5332

Dear Peter

I am sending you a laysut of the airguns and GPS receiver on
the Washington during the southern EPR experimeni.

The navigation data for the Washington is on our system in a
directory //mona/mecsdata/nav/iwash. Each file is named espOl
esp23, and wapl. The data has been decimated to 20 sec data and
includes the satellite information. The data can be accessed using fip
through bull.ucsd.edu (132 239.13.10). Dave Caress should be able to
show you how to log onto the apoilo system. If not let me know and I
will arrange a temporary account for you.

yours Alistair
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