





i Summary

This report documents R/V Maurice Ewing cruise EW-9601, which formed a major

I part of a multidisciplinary, joint US- New Zealand investigation of continental deformation
at convergent plate boundaries (SIGHT — the South Island GeopHysical Transect). The
Alpine Fault zone of the South Island of New Zealand marks the Pacific/Australian plate

I boundary, where oblique convergence of two thin continental crustal blocks has built the
Southern Alps. The active-source component of SIGHT was designed to exploit the
narrowness of the South Island by using onshore/offshore seismic techniques to provide a
detailed image of the boundary from both sides.

I The Ewing fired over 41,000 shots from its 20-gun tuned airgun source into a wide
array of seismic receivers: the Ewing’s 4-km-long multichannel streamer, eleven Woods
Hole Oceanographic Institution ocean-bottom hydrophones (OBH) and nine U.S.

I Geological Survey ocean-bottom seismometers (OBS), and 200 Reftek portable
seismometers deployed on three major transects and several cross-lines. All operational

,‘ goals of the experiment were attained. Forty-four deployments and recoveries of OBH/S

I were accomplished; the multichannel streamer was deployed and recovered twice; and
sixteen sonobuoys were launched. Preliminary velocity models were produced shipboard
for one of the onshore explosion transects and one of the offshore OBH lines. Brute stacks
of all MCS lines were produced shipboard, showing reflections from the entire crust and

I Moho. The resulting data sets will provide fundamental new information on the deep
structure of the Pacific/Australian plate boundary and, when combined with the passive
seismic, petrophysical, magnetotelluric, and geological data being acquired under the

I auspices of this project, enable new insights into the deformation of continental lithosphere
under oblique compression.













Narrative

3 Feb 1996, Saturday
The EWING arrived in port at Lyttleton around 0930 LT. Holbrook and Lizarralde

visited the ship at 1030, spoke briefly with disembarking scientists Steve Cande, Joann
Stock, and Dietmar Miiller, then met with Science Officer Joe Stennett. Wooding,
Korenaga, and Busby arrived in ChCh at 1200. Holbrook and Busby went to Timaru to
visit the onshore field headquarters.

4 Feb 1996, Sunday

Began unloading 40' container ~0900; container empty by early afternoon. We
noticed that the container had been damaged on the left side near the door -- there is a large
dent and small gash in the side of the container. Our anchor pallets were smashed, but
there appears to be no permanent damage to our gear. OBH frames are stowed on fantail.
OBH and OBS electronics are being set up in the dry staging area; OBH pressure cases and
OBS spheres will be set up in the wet staging area. Sun workstations indigo and jade have
been set up in the Analytical Lab; hekla, ballyhoo and alpamayo will be set up in the main
lab.

Fred Davey came by the ship just before lunch; Joe Stennett gave us a quick tour of the
ship and we discussed several points of our operation with him. Fred left around 1400 for
Timaru and will return on Tuesday.

In discussions w/ Capt. Jim O'Loughlin and Joe Stennett, it is clear that we will only
have ~ 3 km of working streamer when we sail, due to damage/loss of streamer incurred
during Taiwan and Woodlark Basin surveys. Sections under repair at Syntron in Houston
will not be shipped to NZ in time for our sailing date. However, if missing streamer
sections (~9 sections) can be sent to Wellington in time for our return through the Cook
Strait, we will bring them aboard. This will probably require docking in Wellington due to
the size and weight of 9 streamer sections.

5-6 Feb 1996, Monday-Tuesday

The science party continued setting up computers and gear in the main lab, wet and dry
staging areas, and analytical lab. During these two days the science party stayed in the
Windsor Hotel in Christchurch and commuted to Lyttleton in a rental van.

7 Feb 1996. Wednesday
The science party checked out of the Windsor Hotel in Christchurch and moved aboard

the ship at 0900. At 1000 onshore PIs Tom Henyey, David Okaya, Tim Stern, and John
McRaney came aboard for last-minute consultation and planning. A team of TV journalists
interviewed Fred Davey in the early afternoon, and at 1500 Steve Holbrook led a tour of
the ship for about 15 people from the onshore deployment teams who had come up from
Timaru. Weather cold and rainy.

8 Feb 1996, Thursday
We set sail at 0920 under cloudy skies. At 1520 we had our first fire and boat drill.

At 1605 we hove to for our first wireline release test — a particularly important test since
we were using borrowed acoustic releases and only using one release per OBH. The
rosette with the first eight releases was deployed through the stern A-frame on the trawl
wire and reached 1030 m depth at 1645. The test was successfully completed at 1710, and
by 1735 the rosette was back on deck. We hove to again at 1815 for the second release
test; the remaining four releases successfully released at 1900 and were back on board by
1940. We got underway for the Cook Strait and the west coast.

9 Feb 1996. Friday







heading toward the coast about 300 m off our port beam; this boat was laboring
dramatically over the 8-10" swells. We soldiered on and deployed OBH 22 at 2019. At
2024 the WHOI transducer was chopped off in the screws; we deployed the spare
transducer off the port side and continued operations. We deployed the last instrument on
line 2W, OBH 16, at 2152.

At 2200 we got underway on the 3-hour steam to the last deployment site, the OBH at
the southern end of line 3W off Jackson Head.

12 Feb 96, Monday

By the time we approached the site at 0043, the sea state had worsened further, with
three foot waves breaking over the stern every minute or two. Winds were sustained at 45
knots, with maximum gusts of up to 67 knots. At 0100 we deemed the conditions unsafe
and decided to delay deployment of the last OBH. The captain decided to work our way a
little farther offshore in hopes of finding a less extreme sea state, while still remaining in
the area so that we could attempt deployment when the storm blew over.

At 0150 we noticed on the fantail video monitor a glass ball on the deck near the A-
frame. Closer investigation revealed that the leg on the forward port side had broken off
the OBH frame; it was still tied to the A-frame via an aircraft strap but was rolling around
significantly. We called the bridge and woke Beecher. By 0210 Beecher and the captain
were on the fantail in the storm, lashing the remainder of the OBH frame to the A-frame.
The captain declined the suggestion of moving the OBH frame to a more sheltered position,
as this operation was deemed too dangerous under the circumstances. By 0220 Beecher
had brought the broken frame leg into the wet staging area and the deck was secure.
Fortunately the electronics package had not yet been brought out to the frame; there was,
however, a borrowed release and recovery aids attached to the frame. However, due to the
conditions on deck, all we could do was wait out the storm and hope that the OBH frame
did not further disintegrate through the night.

At 0510 several OBH anchors were reported moving around on the fantail. These
were secured. By 0700 the weather had moderated sufficiently to warrant detailed
investigation of the OBH frame, which had survived the night on the fantail. No
irreparable damage was sustained, so it was decided to attempt repairs. Beecher and Dan
worked with Chief Engineer Steve Pica, who generously devoted parts and labor to replace
the damaged gussets with diamond-plate aluminum. By 1030 repairs were complete and
we steamed back toward the OBH deployment site, which was by now several hours
distant. We arrived on site at 1400 as the sun began to emerge from the clouds. Seas were
much calmer and the wind was down -- a remarkable improvement over just twelve hours
earlier. At 1422 we deployed OBH 19 in 130 m of water, completing our OBH/S
deployment operations on the west side.

Before we got underway to our designated MCS streamer position, Chief Mate Lou
Mello climbed the stern post atop the A-frame to repair a running light. After this, one
more light was repaired on the foredeck, and we were underway by 1450. By late
afternoon the weather had improved markedly, with sunshine and light winds, though a
healthy swell remained as a reminder of the previous night's tempest.

At 2130 we were on station to begin streamer deployment. The tail buoy was
deployed through the stern A-frame at 2133. Fifteen minutes later Joe Stennett tested the
functionality of the streamer birds by holding a bird up against a contact on the tail section
and verifying communication on the main lab computer. The fact that we could
communicate with the birds came as a pleasant surprise, given the known short in one of
the streamer sections.

At 2300 we called the lab in Timaru and updated them on our progress. They hadn't
received our 2130 e-mail due to traffic on the Timaru Internet server. They reported that all
but 27 onshore stations were deployed, with at least 18 to be deployed the next day. The
river deployments by Tim S. would be difficult due to the high river conditions, but we
decided to proceed as planned with a 2000 Tuesday start on Line I1W. We also briefly
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Dan has worked out the bugs that had been plaguing our pseudo-real-time MCS
stacking procedure; there was a problem in the specification of the velocity function to be
used in the stack. We decided to re-start the stacking process at the beginning of Line 1W.
This meant that the stacking procedure would no longer be "real-time", but this was
deemed acceptable, since no scientific or operational decisions were dependent on seeing
the MCS data in real time. -

We began turning onto Line 2W at 0810, and started shooting on 2W at 0925.

During the night it became clear that due to moderate currents the bridge was having
difficulty maintaining 5.0 kts over the ground without exceeding the 100 RPM limit
imposed by the captain. We discussed this with Joe Stennett and Captain O'Loughlin in
the moming and resolved that the captain would be called to authorize higher RPM if
necessary.

16 Feb 1996, Frida
At 0547 LT we shot past OBH 16, the easternmost instrument on the line, and we

called Joe in preparation for the end of Line 2W. We reached the EOL at 0602 and began
turning to starboard as the day brightened to reveal patchy, low clouds. At 0640, when the
streamer was straight, we began recording Line 23W, the transit line between Line 2W and
Line 3. At 1432 we completed Line 23W and began a 180° turn, coming on to Line 3W at
1432 LT. The weather today is excellent for shooting — sunny, with a light breeze (8-10
knots) and calm seas.

During the day Dan set up on the ship’s Sun workstation "hess" a procedure for
copying MCS data from 3480 cartidges to DAT tape, using the ship's spare 3480 drive.
The goal is to provide Fred Davey with a copy of all MCS data in a medium that can be
read using existing IGNS equipment.

At 2130 we tried to phone Timaru on the cell phone but were out of range.

17 Feb 1996. Saturday
In the morning we discussed the suggestion of the Timaru team, received via e-mail,

that we consider extending the Dunedin onshore-offshore shooting southward to Stewart
Island. Emboldened by the excellent signal propagation observed on the Refteks, the
onshore team will deploy Refteks as far south as the latitude of Invercargill for the East
Coast shooting. Their suggested southward extension would provide bottoming points
beneath the Southland syncline and complete a full "Transect III" through the
"undeformed" Haast schist where it is exposed in the Southland.

At 1349 we came to the end of Line 3W, thus completing the west side shooting in just
over 3.5 days. The guns were recovered and the booms in one hour later; streamer
recovery took a further three hours, with the tail buoy coming on board at 1735. By 1830
we were on station for recovery of OBH 25; the instrument was on deck at 1845 and by
1858 we were underway for the next site. OBH 24 was recovered at 2344 LT.

18 Feb. 1996. Sunday
OBHY/S recovery operations continued through the day, with OBH 26 recovered at

0134, OBH 21 at 0254, OBS A2 at 0500, OBS C1 at 0700, OBS C9 at 0926, OBS C3 at
1209, OBH 18 at 1436, and OBH 27 at 1850. By nightfall a heavy fog had settled in,
which limited our speed to about 7 kts and delayed our schedule slightly.

19 Feb. 1996, Monday

We began recovering instruments on Line 2W with OBH 23 at 0200. Stll only
making 7 kts due to thick fog, we steamed for OBS C4 and brought it on board at 0705.
OBS A3 was recovered at 0959, OBS A1 at 1200, OBS A8 at 1424, and OBS A4 at 1633.
We continued southeastward on Line 2W, recovering OBH 20 at 1752, OBH 22 at 1912,
and OBH 16, the landward instrument of the line, at 2015. We then turned southwest and
made for the final instrument on the west side, OBH 19.
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arrival in Port Chalmers and requested the installation of two Refteks for the Southern
Cross shoot.

We approached the first recovery position, OBH 27, at 2230. As if on cue, the
weather had deteriorated significantly just in time for recovery operations: 35 kt gusts,
rainy, and cold. Sea state was still manageable, though. A storm was hitting the South
Island's west coast, and we hoped it would weaken before hitting us fully on the east
coast. We recovered OBH 27 at 2247 and got underway for the next site.

3 March 1996, Sunday
We proceeded with recoveries on Line 2E all day Sunday, picking up OBH 25 at

0253, OBH 26 at 0525, OBS A2 at 0710, OBS A3 at 0920, OBS C3 at 1230, OBS Al at
1510, OBH 18 at 1807, and OBH 21 at 2159.

4 March 1996. Monday

At 0035 we recovered OBH 24, the first instrument on Line 1E. We finished up
recoveries without event on the east side through the day, picking up OBH 23 at 0257,
OBS C1 at 0514, OBS C4 at 0735, OBS C9 at 1015, OBS A8 at 1133, OBH 20 at 1259,
OBH 16 at 1432, OBH 19 at 1553, and OBH 22 at 2032. Recovery of the 19 instruments
deployed on the east side took a total of 46 hours. At 2047 we got underway for the
Southern Cross deployments.

S March 1996, Tuesday
In the early hours of the morning we rendezvoused off Oamaru with a small charter

boat to transfer a Department of Conservation observer, Linden Perriman, on board. Flat
calm weather made the transfer safe and simple; the view of the setting moon over the lights
of Oamaru was spectacular. After the transfer we got underway for the Southern Cross
deployments, which would consist of three OBH and two OBS.

We began the Southern Cross deployments on a beautiful morning: flat calm seas,
sunny, with a light breeze. OBH 27 was deployed at 0811, OBH 26 at 1041, OBH 25 at
1310, OBS A8 at 1507, and OBS A2 at 1616. During the day we were treated to views of
dense schools of fish churning the water white and playful dolphins swimming near the
ship. After dinner we deployed the guns and single channel streamer in about an hour.
Because of the sensitivity to marine life in the area, we brought up the gun array gradually,
adding two guns at a time. The firing parameters for the Southern Cross were 30 sec rep
rate (randomized 1 s) and a speed of 4.5 kts over ground, in order to avoid previous shot
noise on our 40-km-long profiles.

At 1820 we fired our first shots and began recording Line SC1 at 1827 (first shot
#40154).

6 March 1996, Wednesday

Our last full day at sea. We finished line SC1 at 0005 and turned 270° at 10°/minute
(twice the usual rate due to the short streamer). We continued the Southern Cross shoot,
completing line SC2 at 0317, SC3 at 0941, and finally SC4 at 1702. By 1800 the guns
and SCS streamer were aboard, and ten minutes later we began OBH/S recovery. OBH 26
came aboard at 1843, OBH 27 at 2109, and OBS A8 at 2258.

7 March 1996, Thursday

We picked up our last two instruments in the early moming hours — OBS A2 at 0010 |
(we congratulated Greg Miller on his last OBS recovery), and OBH 25 at 0203. This |
successfully ended deck operations for the cruise, and we got underway at a leisurely 2-3
kts for Port Chalmers. We met the harbor pilot at 0700 and were alongside at the dock at |
0715 (Steve won $25 in the anchor pool). Our 40' container showed up at 0900 and we
began offloading operations. Data archiving and computer shutdown continued on
Thursday, due to the extremely short transit following our last instrument recoveries.
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Department of Conservation Observer

The additional survey off Oamaru (the "Southern Cross Survey) was notified to both
Maritime Safety Authority and Department of Conservation. The Department of
Conservation requested that they place an observer on board the ship to observe the
behavior of marine mammals and seabirds during the airgun work. The survey area is close
to the habitat of the Hooker's Dolphin, a rare native New Zealand dolphin. The observer,
Lyndon Perriman, a Conservation Officer with the Department of Conservation's Dunedin
office, was picked up at sea off Oamaru, and stayed on the ship until the completion of the
survey 2 days later. His expenses were covered by the project. He investigated the seismic
surveying method and operations of airguns but spent most of the daylight hours during the
airgun operations watching for marine mammals and seabirds. The weather was very good
and seas calm, so observing conditions were optimum. His report will be copied to the PIs.

- - .
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O.B.H. DECK OPERATIONS

Both deployments and recoveries of the OBHs for this experiment were carried out without
the use of the deck cranes, other than for movement of anchors into the deployment location.

DEPLOYMENTS

Instruments were deployed over the stern, utilizing the A Frame and Trawl Winch. As in
the past, anchors were suspended over the transom, hanging on a slip line. The instrument frame
was positioned under the A Frame before mounting the OBH electronics package, in order to avoid
undue vibration during movement on deck. The frames were oriented with the QOAS hydrophones
facing aft, in order to avoid possible damage during tag line removal. The instruments were
deployed with their single EG&G Model 8242 releases enabled.

Once in position, the frames were fitted with the OBH electronics packages; the recovery
aids were switched on, and their proper operaton confirmed; the mooring pennant, previously
shackled to the anchor, was attached to the release drop hook; lines were rove through the two
inner tag line brackets; and the trawl wire was attached to the lifting bail via a quick release hook.
In order to reach from the suspended anchor to the OBH frame, the mooring pennants needed to be
fed over the MCS roller under the A Frame. This necessitated lengthening the pennants from their
usual 3 Meters, to approx. 4.5 Meters.

On information from laboratory that the ship was close to the deployment sight (~100
Meters), the OBH was lifted off the deck with the trawl winch, moved outboard with the A Frame,
the anchor slipped onto the release hook, and the instrument lowered to a position approximately 1
Meter above the water. It was stabilized in this position by two tag lines and by the anchor which at
this point was about three meters below the surface of the water. When the deployment sight was
reached, the frame was lowered into the water, tag lines removed, and the instrument released with
the quick release hook.

As soon as possible after launching the instrument and receiving clearance from the
bridge, a transducer was lowered approximately 10 meters over the starboard side, and the
instrument's transponder interrogated. When ranges collected by the EG&G 8011A Deck Unit
indicated that the instrument was sinking (or on bottom at shallow deployment sights), the
transponder was disabled, the transducer recovered, and the ship gotten underway for the next way
point.

RECOVERIES

Instrument recoveries were effected from the starboard side, at forward end of the waist
deck. Location of the EG&G transducer was the same as for deployments. Once the ship arrived
over the instrument, its 8242 transponder was enabled, interrogated to confirm location, and then
released. Experience showed that rise rates were slightly over 60 Meters a minute for the frames
equipped with a single release. Again, as with the deployments, no crane was used. Once released
and on the surface, OBHs were brought along side and a recovery line attached. They were then
lifted to deck level with a bull rope rove through the starboard A Frame, to a snatch block on deck,
and then aft to the starboard capstan. Once at deck level, tag lines were run through the two
inboard eyes. Once good control was assured by the tag lines, the frames were lifted by the bull
rope, swung inboard with the A Frame, and then lowered onto the deck.
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of useful purposes at sea, they are at an intermediate stage of reduction which only
marginally justifies the efforts made to archive them.

The enumerated shortcomings of the shipboard obh_to_segy procedures can be
overcome with reasonably little effort. Item (1) requires only a straightforward addition to
the code (built around the framework of the time-shift and reduction-velocity corrections to
the start-of-trace time) to incorporate a timing correction that linearly varies from the pre-
deployment to the post-recovery OBH-to-GPS clock offsets. These offsets are currently
logged in the receiver books. Item (2) can be addressed with a procedure such as the
following:

a) Plot the ship tracks in the vicinity of each instrument along with deployment and
recovery position.

b) Determine on which “side" of the track line the instrument came to rest on the seafloor
and the times of shots approximately 5 km on either side (along track) of the
instrument.

¢) Run obh_to_segy using only those tracks in the neighborhood of the time at which the
ship passed the instrument location (5 km on either side should suffice) using the times
from step (b).

d) Use the arrival time of the earliest arriving shot to determine a line perpendicular to the
ship track along which the instrument must be located.

e) Use deploy/recovery depths and traveltime information to determine an on-bottom
position for the instrument.

It is highly desirable that a spreadsheet application run on a Macintosh be used for the
tabulation of the various data elements required for the calculation of the on-bottom
instrument postion as well as for the calculation itself. This spreadsheet could be naturally
incorporated into the data management/tracking tasks currently performed on a Macintosh.

With these changes to the shipboard obh_to_segy procedure, the resulting SEG-Y files
of OBH data will be reduced into an archivable format. They will serve as the primary
copy of the data to be accessed for further processing and analyses back on the beach.
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Typical 20-gun array as used for EW9601. Total array is 8495 cu in. (139 liters

STARBOARD

N 1) 1145(2.4L)

| mmmmmm e GUN 2= m—mmm o m oo 1850 (14. 3L
[ GUN 3=mmmmmmmmmm oo 1305 (5.0L)

| mmmm e GUN 4mmmmm e 1235(3.9L)

| mm e GUN 5= mmmmmmmmmm e 1520 (8..5L)
| e GUN Gmmmmmmmmmmmmmmmm e mmm e 1500 (8.2)
S GUN T=mmmmmmmmmmmmmmm oo 1250 (4.1)

| e 10) R S 1875 (13.9L
| mmmm e 1) 1540 (8.9L)
S GUN 10-—————mmmmmmmmmmmmmom o 1145(2.4L)

| mmmmmm e GUN 1l-m-m—mmmmmmmmmmmmm oo 1145 (2. 41)

| mmmmm e GUN 12-——mmmmmmmmmmmmmm o 1385 (6.3L)
U GUN 13-mmmmmmm oo 1875(13.9L
| mm o GUN 14---——mmmmmmmmmmcmmmmeoo 1250 (4.1L)
N GUN 15-——mmmmm o e e 1350 (5. 7L)

| mm oo GUN 16-———mmmmmmmm oo mm oo 1520 (8.5L)
| mmmmmmmmmmmmm e m e GUN 17-====mmmmmmmmmmmmmmmmem 1260 (4.3L)
[ GUN 18==mmmmmmmmmm oo oo 1350 (5. 7L)

| mm o QUN 19mmmm o oo oo 1850 (13. 9L
| mmmmmm oo GUN 20-=-m——mmmmmmmmmmmm e e 1145 (2.41)

PORT

S — 115 ft (35m) ——=m——=mmmmmmmmm >|

| <mm e 130 £t (40m)=--——m=mmmmmmmmm e >|
SR "S- 145 ft (44m)-—————=m——mmmmmm——m > |

Guns 1-8 are towed from the starboard boom

Guns 9-12 are towed from the stern A-frame

Guns 13-20 are towed from the port boom

The towing lines are separated by 5 ft.

The numbers to the right of the tow-line representation are gun volumes
in cubic inches.
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' EW9601b-~---Streamer as used on the eastern deployment.
Section Section Sect. Can Remarks
i Number Type s/n s/n
- 50-m Tailrope 72727
N 01 100m DSS240 Active 1531 798 Bird 1
l 02 100m DSS240 Active 1486 1029
03 " " " 1593 3237 Bird 2
04 " " " 1348 3255
‘ 05 " " " 1523 1457
l 06 " " " 1341 1141 Bird 3
07 " " " 1246 3278
08 " n " 1176 1254
I 09 " " . 1244 803 Bird 4
10 " n " 1460 3114
11 " " 1 9466 3109
12 " " " 9450 1248 Bird 5
I 13 " " " 9409 1449
14 " " " 9456 3061
15 " B " 9442 1239 Bird 6
16 " " " 9453 3046
17 " " " 9140 1046
18 " " " 9316 3047 Bird 7
19 " u " 8451 3079
I 20 " " " 9376 1345
21 " " " 9529 61 Bird 08
22 " " n 9407 L441
23 " " " 9335 3150 Bird 09
I Y 24 " " " 9109 3139
3
Power Adapter (3 m) PWR1
I 25 100m CANTO Active 2021 Bird 10
26 n " 111 2046
27 " " " 2024 Bird 11
I 28 " " " 2029 Bird 17
29 " " " 2012 Bird 12
30 n 1" ”n 2028
I 31 " " " 2022 Bird 13
| 32 u " " 2041
33 " " " 2009 Bird 14
34 i\ " " 2008
l 35 n " " 2005 Bird 15
i 36 " " n 2019 Bird 18
37 u " " 2026 Bird 16
38 " 1 1" 2027

R

Tow leader
39 Impedance Converter

40 OBAD
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Offsets for Gun Array and Streamer as used on EW9601.

|
X Mast (GPS Antennae) 1
1 |
| a
[ ;
1 {
50 Meters
l
|
|
!
|
X Stern
|
!
|
40 Meters
|
|
|
l
b4 Center of Gun Array
|
f
25 Meters
|
" |
‘g X Center of 1lst Seismic Channel.

N T A —— A | T L L L] L] L ] L] L
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EW9601~Streamer used on western deployment. Sections marked "xx"
were physically in the streamer, but were not recorded due to
telemtry problems.

Section Section Sect. Can Remarks
Number Type s/n s/n
- 50-m Tailrope P2
XX 100m DSS240 Active 1531 798 Bird 1
XX 100m DSS240 Active 1486 1029
xx | " " 3 1593 3237  Bird 2
xx " " " 1348 3302 |
01 Y N " 1455 3255 Bird 3 ﬁ
02 " " " 1523 1457 |
03 " " " 1341 1141 Bird 4 E
04 " " n 1246 3278 ]
05 L " n 1176 1254  Bird S |
06 " " " 1244 803
07 " " " 1460 3114 Bird 6
Y o8 " " " 9466 3109
09 " " " 9450 1248 Bird 7
10 | " n n 9409 1449
11 " " " 9456 3061 Bird 8 5
12 " " " 9442 1239
13 " " " 9453 3046 Bird 9
14 " " " 9140 1046
135 " " " 9316 3047 Bird 10 g
16 " " " 9451 3079
17 " " " 9376 1345 Bird 11
18 " " " 9407 L441
19 " " " 9335 3150 Bird 12
20 " " " 9109 3139
Power Adapter PWR1 Bird 13
21 100m CANTO Active 2021 Bird 14
22 " " " 2046 Bird 15
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' EW9601lb----Streamer as used on the eastern deployment.
Section Section Sect. Can Remarks
I Number Type s/n s/n
- 50-m Tailrope 7?77
. 01 100m DSS240 Active 1531 798 Bird 1
I 02 100m DSS240 Active 1486 1029
g 03 " " " 1593 3237 Bird 2
l 04 " " " 1348 3255
I 05 " " . 1523 1457
| 06 " " " 1341 1141 Bird 3
l 07 " " " 1246 3278
08 " " " 1176 1254
i 09 " " " 1244 803 Bird 4
10 " " " 1460 3114
I 11 " " " 9466 3108
I 12 " " " 9450 1248 Bird 5
N 13 " " " 9409 1449
Iﬁ 14 " n u 9456 3061
15 " " " 9442 1239 Bird 6
l 16 " " " 9453 3046
17 " " " 9140 1046
18 " " " 9316 3047 Bird 7
19 " " " 9451 3079
20 " " " 9376 1345
21 " " " 9529 61 Bird 08
22 " " " 9407 L1441
23 " " " 9335 3150 Bird 09
24 " " " 9109 3139
Power Adapter PWR1
25 100m CANTO Active 2021 Bird 10
26 u n " 2046
27 o " " 2024 Bird 11
17 -33-
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MCS Acquisition Watch: pseudo real-time data stacking

Overview:

« We are processing the MCS seismic data through stack while acquisition is ongoing.
This is primarily a quality control effort, but it will also provide us with a reasonable
stack to serve until such time as a proper stack is produced.

» The tasks associated with MCS processing are to be performed only after all tasks
associated with data acquisition have been attended to.

 Real time processing will be done on the HP workstation hekla running the sioseis
program out of the script stackit. Sioseis will read SEG-D formatted data from the 3480
cartridge drive, sort the data into CDP gathers, perform NMO and stack, and write out
the stacked traces to a SEG-Y file. It will take ~20 min to read and process the data from
a single cartridge. When sioseis is ready for another cartridge, it will prompt the
operator to load a new cartridge and issue a continuation command.

» Operator control of the processing flow consists of loading tapes into the 3480 cartridge
drive, issuing a continuation command to sioseis, and archiving the cartridge which has
just been read. Additional quality control elements may be included in this flow.

Cookbook:

Starting sioseis:

1) hekla> cd /mcs/West/3480 (or /mcs/East/3480)
2) hekla> stackit

Changing cartridges:
1) Pressreset button on 3480
2) Press unload button on 3480
3) Remove old cartridge and insert new cartridge. If the CHECK 58 message appears,
you have inserted (or removed) the cartridge too quickly. Press reset and do over.
4) Issue the continuation to sioseis by placing the file in into the directory in which stackit
is running. The file in should consist of either a O (for continuation) or a -1 (to end
processing). From a window other than the one in which szackit is running:
a) Wait until the display on the 3480 drive says Ready.
b) hekla> cd /mcs/West (or /mcs/East)
c) hekla> cpin 3480

« If a mistake was made (forgetting 4a is common) and stackit has stopped, you can restart
it following the procedures in Stopping and restarting stackit .

Quality control measures:

The two principal QC measures will be the display of "data stacked so far" and the display

of the first shot gather of a new cartridge. These tasks can be performed during the pause

while sioseis is waiting for a continuation. During this pause:

« the data stacked so far can be viewed by copying the szackit output SEG-Y file to a
separate file name and plotting.

» shot gathers from the next cartridge tape can be read and displayed from a separate
sioseis process to verify that all channels are performing properly.

-35-







T e — b b _e ——

smute
xsets 2250 016
3025 016 end
end
mutes channels at offsets of 2250 m and 3025 m between 0 and 16 s. If you discover
that the channel at offset 263 is now also bad, edit the file to read:

smute
xsets 263 016
2250 016
3025 016 end
end

Other information.

How to Edit

Editing on the HP can be done using vi, emacs or nedit. If you are not familiar with vi or
emacs, then you should use nedit or vuepad. nedit and vuepad are a cursor based text
editors invoked by: '

hekla> nedit filename

hekla> vuepad filename

SEG-Y file naming conventions
The general file name for the stacked data of a given line will be: linename.segy, where

linename is the name assigned for the lines by convention of all the PIs. The line names
and corresponding SEG-Y file names for the West side shooting are:

Line Name SEG-Y Files
line 1W linelw.segy
line 21W line21w.segy
line 2W line2w.segy
line 3 line3.segy
line 13. linel3.segy

These SEG-Y files may be closed out before an entire line is shot and stacked. This would
occur if stackir was interrupted to adjust any of the scripts parameters. In cases when the
stacked data from an entire line are not stored entirely within one SEG-Y but are stored in
several cdp-consecutive files, the naming of these files will follow the convention:
linename.a.segy, linename.b.segy, linename.c.segy, etc.

If stackit is stopped in the middle of shooting line 1W, for example, then the following
should happen.

1) hekla> mv linelw.segy linelw.a.seg

2) edit stackir to make appropriate changes AND change STKFILE to linelw.b.segy
3) restart stackit
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3) Completing The Science Watchstanders Log. At regular half hour intervals, indicated by
a short buzzer, the routine underway information should be noted on the log sheet. All of
this information is obtained from the underway information screen (#11) except for the
depth, which is obtained from Hydrosweep Center Beam shown on the "Moray" terminal
as " ###.# meters” in a small green window (available when hydrosweep in running).
Each page begins with the cruise number and a sequential page number. The pit log,
speed, heading and time are obtained from the left-most column of the underway
information monitor. Note this is the speed through the water and NOT the "speed made
good" in the right column, also known as the "speed over the ground". Other useful
information can be jotted into the comments, such as wind speed, direction, barometric
pressure and sea temperature. Significant events such as instrument launches, course
changes, etc may also be noted on this log.

4) The phone should always be answered, if not by the watchstander, chief scientist or
science officer at least by someone. "Main Lab" appears to be the usual greeting.

II1. Additional Procedures on the MCS Watch

An index to the accompanying procedures is shown below;
Al) "CEO Information Hung"
A2) Rebooting the streamer
A3) "SQTP --error 84"
A4) Emergency Streamer Dive
A5) Installing new roll of tape labels
A6) Changing Lines
A7) Change of Shot Interval

Al) "CEO Information Hung". The list of files and shots shown in the CEO Information

window on the "CEQ" terminal occasionally becomes hung and is not updated. The may

accompany the "SQTP --error 84" discussed in A3.

REMEDY: On the "CEQ" terminal, make the CEO window active by clicking the top of it.
Select CSRU and then Command. Enter [EP<cr>, and then select SHIP.

The CEO information screen should now be updated.

A2) Rebooting the streamer. The streamer has either failed to rebuild or has rebuilt an
improper configuration, i.e. the wrong number of cans or dead sections exist.

A2.1 Pull out the keyboard drawer on the left and press any key to access CSRU
computer.

A2.2 Press the "CSRU Reset" button on the shelf holding the upper level monitors.
It is the rightmost button on a small box with two buttons and three lights
below the buttons.

A2.3 Type "Id" to load

A2.4 Type "term" to go into terminal mode, you'll see Crosstalk load.

A2.5 Press function key "F1" to reset the streamer. Look for "Aux. buf..."
message.

A2.6 Press "esc" to escape back to command mode in crosstalk, the cursor should
be in the highlighted stripe at the bottom of screen.

A2.7 Type "quit" and the screen should revert back to the usual display.

A
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Preparing for a New Line;

A6.5 On the CEO Terminal, under "Auto-Start-End" window change the tape
number to the next available number, a number one higher than the last tape
of the previous line. Change the NAV tape number and change the Line
Name.

A6.6 On "Moray" click on the icon that looks like a record section. This should
open the "DMS-Window 2000". Press STOP, change the line name, and
then press START. Ideally, this should be done in between gun fires.

A6.7 Restart the streamer according to the procedure in A2

A6.8 On the CEO terminal, under the Auto-Start-End window, select

controls and then "Prepare for Acquisition"”. Wait for the CEO window to

say "Prepare ..."

Starting the New Line;
A6.9 In the Auto-Start-End window, select controls and then "Force SOL"
A6.10 Note the Shot and file number for the start of line and get the position of the
first shot from Moray Seismic Handler window.
A6.11 Note the line change on the flat-bed recorders
A6.12 Complete the Multichannel Line Log information in the book provided.

A7) Change of Shot Interval
A7.1 Call engineer (131) to advise him you are changing shot interval.
A7.2 On the CEO terminal in the CEO Window bring up "Set up Window"
A7.3 After the guns fire, press "STOP" button in the top center
A7.4 Check the time interval and adjust as needed
A7.5 Press "START" and the guns will fire about two seconds later.

IV. Physical Orientation of Watchstander Area

There are 17 monitor screens arrayed for the benefit of the watchstander, some with
multiple windows. Six computer monitors on the lower level, from left to right are
identified first and then the 11 monitors on the upper level, again from left to right. Some
terminals have identification tags above the screen, windows are identified by the name
given in the stripe at the top of the window.

Lower Level Displays
1) "Olive" a navigation terminal, does not require observation.
2) "Moray" Real-time Acquisition Console,
3) "CEO" MCS Acquisition Control
4) "CSRU" MCS Aquisition Status Display
5) Streamer wiggly line display, rebuild terminal
6) "TAGS Console"
Upper Level Displays
7) Waist Deck video monitor
8) Meteorological data display
9) Gun depth display
10) GPS Navigation display
11) Underway data display
12-14) Video monitor of starboard gun davit, fantail, and port gun davit
15) "RDL3", does not require observation

-4 3=
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D TABLE 2
OBH/S DATA QUALITY
Experiment #1
TRACKS INSTRUMENT CORRECTION (ms)
SITE LAST TRACK START RECORDED ARCHIVED DATE/TIME PREDEPL DATE/TIME POSTRECOV COMMENTS
1-25 2/17/09:45:36 141-1 141 2/09/03:36:55 6.455 2/17/11:10:13 -8.422 OK
2-24 2/17/14:41:.04 147-1 141 2/09/07:24:06 4471 2/17/14:45:43 89.774 OK
3-26 2/1722:27:12 158-1 14731 2/09/16:49:14  -1.265 2/17/22:29:35 -59.187 Track 116 bad. Swap out disk.
4-21 2/18/00:34:08 161-1 141 2/09/21:47:03 5.645 2/18/00:37:33 -18.047
5-A2 44 44 2/09/20:51 6.92 2/17/16:40 N/A Disk crashed. Data logger reset. 2 Channels
good - V., Hyd.
6-C1 151 151 2/09/19:23 5.64 2/17/18:16:35 <712 2 Channels good - V., Hyd.
7-C9 188 188 2/05/20:03 9.2 2/17/20:46 -76.4 2 Channels good - V., Hyd.
§ 8-C3 155 155 2/09/17:38 3.84 2/17/23:38 -89.6 2 Channels good - V., Hyd.
9-18 2/18/15:22:40 182-1 182 2/10/06:09:17  10.902 2/18/15:28:13 15.097 Slice in main battery pack. Otherwise OK.
10-27 2/18/22:26:08 192-1 182 2/10/07:45:23 9.712 2/18/22:29:40  -34.847 Tracks 137, 139, 160, 163 bad. Swap out disk.
N Data unusable after track 136?
. 11-23 2/19/06:53:52 204-1 180 2/10/12:21:27 7.670 2/19/07:55:53 -29.586 OK
12-C4 2/18/18:11 187 187 2/10/08:43 4.68 2/18/18:37 -84.0 2 Channels good - V., Hyd.
, 13-A3 2/18/18:53 188 188 2/10/09:32 045 2/18/21:25 -78.0 2 Channels good - V., Hyd.
14-A1 2/18/09:42 209 209 2/10/08:10 0.41 2/18/23:43:20  -96.0 2 Channels good - V., Hyd.
15-A8 2/19/01:36 394 394 2/10/07:32 9.60 2/19/01:46 -40.8 Vertical attenuated. Hor. 1, Hor. 2, Hyd. good.
16-A4 2/19/01:36 394 394 2/10/21:37 572 2/19/03:52 N/A Data logger reset on recovery. Release damnaged.
J Cannot redeploy. 4 Channels good - V., Hor. 1,
Hor. 2, Hyd.
17-20 2/20/00:29:52 263-1 240 2/11/01:02:03 9.316 2/20/00:39:33 -4.927 OK
18-22 2/20/02:36:48 266-1 240 2/11/02:43:23 10308 2/20/02:41:13 -22.144 OK
19-16 2/19/09:00:48 208 208 2/11/07:54:03 8.745 2/20/05:07:23 100.319 After 2/10 pre-deployment battery check with meter
voltages on screen showed up with zero values and
max. positive values. Fuse blown on power inter-
face board. Fuse replaced. Prior to WHOOPS test,
low negative voltages were observed on both the
5V and Analog sections. Tattletale and piggyback
boards were replaced prior to deployment. Data
i looks OK.
20-19 2/19/09:00:48 208 208 2/11/11:19:37 5.965 2/20/07:58:07 -11.875 OK
Experiment #2
TRACKS INSTRUMENT CORRECTION (ms)
SITE LAST TRACK START RECORDED ARCHIVED DATE/TIME PREDEPL DATE/TIME POSTRECOV COMMENTS
21-27 3/02/14:34:40 256-1 255 2/21/06:43:23 8.068 3/02/14:40:08 -48.562 OK. Dropped hard on deck.
22-25 3/01/04:00:00 208-0 208 2/21/08:19:18 2.162 3/03/02:52:03 -15.559 OK
23-26 3/03/05:23:12 2771 222 2/21/07:37:53 -14.527 3/03/05:37:10  -100.873 OK
24-A2 3/02/09:58 500 500 2/21/18:22 9.76 3/02/18:56 -90.4 4 Channels good - V., Hor. 1, Hor. 2, Hyd.
25-A3 3/01/04:23 209 209 2/21/19:16 3.52 3/02/20:48 -92.0 2 Channels good - V., Hyd.
| 26-C3 3/01/04:41 209 209 2721/23:25 7.16 3/02/23:54 -106.0 2 Channels good - V., Hyd.
27-A1 3/01/04:41 209 209 2/21/19:53 5.56 3/03/02:44 -107.0 2 Channels good - V., Hyd.
5 28-18 3/01/04:00:00 208 208 2/21/20:29:03 2.109 3/03/07:22:04 6.960 OK. No post-recovery log written to disk.
Yy 2921 2/29/23:46:08 2020 202 2/21/18:22:04  -7.562 3/03/12:08:43 -40.872 OK
30-24 3/01/04:00:00 208-1 151,57 2/22/06:05:03 138.788 3/04/00:20:22 244.520 Disk error 16, bad track 151. Little or no data lost.
Swapped out disk post-recovery.
31-23 3/01/04:00:00 2080 208 2/22/07:47:18 6.598 3/04/03:49:24 -35.891 Hydrophone leads pinched between ship and frame.
a Should not be used again. Possible "disk spin-up/
down spikes at beginning ~16s. of each track
except first track.
32-C1 3/01/04:41 209 255 2/22/07:26 3.88 3/03/17:34 -103.0 2 Channels good - V., Hyd.
| 33-C4 3/01/04:41 209 255 2/22/08:42 9.52 3/03/19:58 -101.0 2 Channels good - V., Hyd.
34-C9 3/01/04:41 209 255 2/22/06:43 6.56 3/03/21:34 -108.0 2 Channels good - V., Hyd.
‘ 35-A8 3/02/09:47 500 255 2/22/05:13 1.96 3/03/23:20 -63.28 4 Channels good - V., Hor. 1, Hor. 2, Hyd.
36-20 3/03/20:53:20 (track 300) 3230 225 2/22/11:43:06 5.743 3/04/19:53:41 -16.915 OK
37-16 3/01/04:00:00 2080 208 22222:15:43 131752 3/05/08:37:25 235.025 No data. Very low noise levels, large DC shift.
Noise centered about 4.297 volts. DC shift to flat
! line for post-recovery WHOOPs. Negative 5V and
Analog batteries are low positive values. Negative
’ side analog power supply fuse was blown. Replaced |
so WHOOPS and voltages are good. |
38-19 3/01/04:00:00 208-0 208 2/22/23:44:06  -10.615 3/05/05:43:33 -33.618 OK
,, 39-22 3/03/20:53:20 (track 300) 3230 225 2/23/03:44:08 -27.294 3/04/22:19:50  -66.966 Dropped very hard on deck. No obvious damage to
{ electronics. Post-recovery WHOOPS first cycle
, abruptly goes to zero, then looks OK. Later
WHOOPS test data looks OK. Otherwise, data OK.
‘ Experiment #3
TRACKS INSTRUMENT CORRECTION (ms)
' SITE LAST TRACK START RECORDED ARCHIVED DATE/TIME PREDEPL DATE/TIME POSTRECOV COMMENTS
40-27 3/06/11:02:24 45-0 45 3/04/06:20:03 3.575 3/06/11:40:03 -8.789 OK
41-26 3/06/09:38:08 4390 43 3/04/08:42:29 -111.193 3/06/10:00:38  -127.549 OK
43-A8 3/06/09:38 84 84 3/04/11:15 6.8 3/06/10:20 272 4 Channels good - V., Hor. 1, Hor. 2, Hyd.
44-A2 3/06/10:28 86 86 3/04/09:50 4.04 3/06/11:34 -172 4 Channels good - V., Hor. 1, Hor. 2, Hyd.
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42-25 3/06/19:30:08 57-0 57 3/04/07:54:45 6.017 3/06/20:08:38 1.746 OK
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Mar 51996 21:10:55 shot Page 1
#

awk '$2/200-int($2/200) == 0 {print $0)° < /users/steveh/nz/shots/shots_edited/line_
lw.shots >eastshots

awk ‘$2/200-int($2/200) == 0 {print $0)' < \:mmwm\mnm<mr\=m\mTOnm\m:onmiQOnma\wwzmi
12w.shots >>eastshots

awk "$2/200-1nt($2/200) == 0 (print $0)' < \:mmnm\mnm<m:\:N\mTOnm\mTOnm!QOnmn\wmaml
2w.shots >>eastshots

awk '$2/200-int($2/200) == 0 (print $0)’' < /users/steveh/nz/shots/shots_edited/line_
23w.shots >>eastshots

awk ’'$2/200-int($2/200) == 0 (print $0)’ < \:mmwm\mnm<mr\=u\m:Onm\m:Onmlmawan\szml
3w.shots >>eastshots

#awk ‘$2/200-int{%$2/200) == 0 {print %$0)' < \:mmﬂm\mnm<mr\:N\MTOnm\mTOnmiQOan\Hm:m
_6e.shots >>eastshots

]

awk ‘(print $7+($8/60),-($4+($5/60)),%2)’ eastshots >eastshots.xyz

#

#grd2cpt -M - ./Map/south_island_bathy.grd -v > tmp.cpt

grdimage -./Map/south_island_bathy.grd -R167.5/171.5/-44/-41 -JM6.5 -p ~Ctemp.cpt
~X1. -Y¥2. -K > shot.ps

pshasemap -R167.5/171.5/-44/-41 -JM -B1E0.5:."West Coast Shotpoint Data": -V -P -0
-K >> shot.ps

pscoast -R167.5/171.5/-44/-41 -JM -Di -W ~I1 -V -P -0 -K >> shot.ps
psxy ../Map/onshorelines.dat ~JM -R -M -W5 -0 -K >> shot.ps

#ipsxy :./Map/obhloc.dat ~JM -R -M -W5 -5c0.06 -GO -0 -K >> shot.ps
#psxy ../Map/obsloc.dat -JM -R -M -W5 -St0.08 -GO -0 -K >> shot.ps
#

awk ’{print $7+($8/60),-($4+($5/60)))" \:mmnm\mnm<mr\:n\m:onm\m:onmimuwnma\~m:mIHEAm
hots >eastshots.xy

cat eol >>eastshots.xy

awk ’{print $7+($8/60),-($4+($5/60)))" /users/steveh/nz/shots/shots_edited/line_12w.
shots >>eastshots.xy

cat eol >>eastshots.xy

awk ‘({print $7+($8/60),-($4+($5/60)))" \:mmnm\mnm<mr\=N\m70nm\m70nmlmmwnmm\~w:ml~£‘m
hots >>eastshots.xy

cat eol >>eastshots.xy

awk ‘{print m<+amm\mov‘xAmh+amm\movvv. \:mmﬂm\mrm<mr\=N\m70nm\mronmlmmwnmm\ww:mlmui.
shots >>eastshots.xy

cat eol >>eastshots.xy

awk ‘(print $7+{$8/60),-($4+(55/60)))" /users/steveh/nz/shots/shots_edited/line_3w.s
hots >>eastshots.xy

cat eol >>eastshots.xy

#awk *{print $7+($8/60),-($4+($5/60)))" /users/steveh/nz/shots/shots_edited/line_6e.
shots >>eastshots.xy

#cat eol >>eastshots.xy

#

psxy eastshots.xy -JM -R -M -Wl -0 -K >> shot.ps

awk ‘{print $1,$2,'6°,'0°,'4",'5',%3})" < eastshots.xyz > eastshots.pstext

pstext -JM -R -G255/255/255 -S1 -0 < eastshots.pstext >> shot.ps







LINE
Test
I\%Y
12W

02w
23W
3w

194 MCS 3480 data and NAYV cartridges:

TAPE #s
1-2
1-50
51-66
67 (2 shots only)
68-74
75-119
120-134
135-186

34 DAT tapes of copied 3480 cartridges:

LINE
1w
12W
2w
23W
3w

TAPE #s
1-10
10-14
14-22,34
22-24
25-33

Tape Count
2
50
24

45
15
52
188

Deployment #2 (NZ East Coast) Data

11 OBH Receiver Books

NAV TAPE #
1
1
2

LV I N VY

12 8mm tapes, dd format archive - OBHs 16,17,19-23,24a,24b,25-27; 3/03-3/05/96

4 8mm tapes, tar format archive

copy #1, #2 - 5 *.raw files, OBHs 23,20,22,19,16; 3/06/96
copy #1, #2 - 7 * raw files, OBHs 27,25,26,17,21,24a,24b; 3/06/96

1 8mm tape, dump format, jade:/NZ1 and /NZ2; 3/06/96

8 8mm tapes, High Density tar format, OBS SEGY data
3/06/96 Line 4E, OBSs A1,A2,A3,A8,C1,C3,C4,C9 20 files: 1,735,171,200 bytes
3/06/96 Line 41E, OBSs A1,A2,A3,A8,C1,C3,C4,C9 20 files: 712,243,200 bytes
3/06/96 Line 1E, OBSs A1,A2,A3,A8,C1,C3,C4,C9 20 files: 2,002,296,000 bytes
3/07/96 Line 12E, OBSs A1,A2,A3,A8,C1,C3,C4,C9 20 files: 366,580,800 bytes
3/07/96 Line 2E, OBSs Al,A2,A3,A8,C1,C3,C4,C9 20 files: 1,842,312,000 bytes
3/06/96 Line 25E, OBSs A1,A2,A3,A8,C1,C3,C4,C9 20 files: 1,507,315,200 bytes
3/06/96 Line 5E, OBSs A1,A2,A3,A8,C1,C3,C4,C9 20 files; 1,413,723,200 bytes
3/05/96 Line 6E, OBSs A1,A2,A3,A8,C1,C3,C4,C9 20 files: 1,363,308,160 bytes

Count

1
1
1

Q= = =

6 DOS floppies - 2 copies each of MCS East files, lines 4E.4E_A,41E,1E,1E_A,12E,2E 25E,5E,5E_A.,.

and 6E. Four files each line: *.RUL (recording log), *. RUE (recording error log),

and *.TAE (gun error log).
426 MCS 3480 data and NAV cartridges:

LINE TAPE #s
Test 2 187-191

4E 192-209
Test 3 192-200
4Ea 210-255
41E 256-279

1E 280-281
1Ea 282-292
1Eb 293-302

Tape Count
5
18
9
46
24
81

~59—

* TAL (gun log),

NAV TAPE# Count

6

7

7(new tape)
Ta

8

9

1Eb:1

1

btk it







e o el

Miscellaneous Cruise Data

1 8mm tape, dump format - NZLEO1 and NZLEQ2, indigo:/indigo1, /datal, /data ; 3/07/96

1 8mm tape, tar format NZ MCS East Stack 1, West Stack 2, 1W, 21 files; 3/07/96

2 MacIntosh floppy copies of Main Lab Mac EW9601 folder; MCS Log, Waypoints, etc.
Mainlab Log (2 copies) i
Seismic Recording Log (2 copies) i

Rolls 3.5kHz Records; Z-folded into data envelopes:
1) start - 2030z 07 Feb. 96 JD 38
end - 2000z 09 Feb. 96 JD 40
2) start - 2100z 09 Feb. 96 JD 40
end - 0530z 22 Feb. 96 JD 53
3) start - 0600z 22 Feb. 96 JD 53
end - 0700z 26 Feb. 96 JD 57
4) start - 0700z 26 Feb. 96 JD 57
end - 2000z 02 Mar. 96 JD 62; includes sonobuoy records for SB 1-16.
5) still on recorder at Port Chalmers port stop

1 Roll MCS Near Trace Monitor Records:
JD 44 0809z - JD 48 ~0045z West Coast
JD 55 1256z - JD 61 1400z East Coast

1 Roll MCS SCSI Splitter Stacked Records:
JD 44 0911z - JD 48 ~0045z West Coast
JD 55 1256z - JD 61 1400z East Coast

1 Roll Single Channel Records (20-60Hz, 8s sweep): -
ID 65 3/05/96 0600z - JD 66 3/06/96 0400z Southern Cross

Underway Geophysics Tapes (Mag, Bathy-Hydrosweep CB, Nav, Grav): |
2 8mm tapes Lyttleton-Dunedin; preliminary Grav, everything else final. Looseleaf "R/V \
Ewing Cruise Report" ]
2 8mm tapes Lyttleton-Dunedin (to be mailed); includes final Grav tie in Lyttleton to apply |
drift in final Grav. data. Bound copies of "R/V Ewing Cruise Report"
2 DAT tapes Lyttleton-Lyttleton; preliminary Grav, everything else final. Looseleaf "R/V ]
Ewing Cruise Report" §
2 DAT tapes Lyttleton-Lyttleton (to be mailed); includes final Grav tie in Lyttleton to apply |
drift in final Grav. data. Bound copies of "R/V Ewing Cruise Report" |
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Appendix 4
MCS Data Examples

Examples of the processing steps for the MCS data are shown in the first three
figures. Preliminary stacked sections for lines 3W (whole line and detailed section), SE and
25E are shown in the next four figures.

For the west coast MCS recording, shots were at about 50 m spacing and the
streamer had 108 channels, giving CMP gathers with about 25 traces in 12.5 m bins.
Sample CMP gathers with muting are shown in the first figure. For the shallow water
depths, muting was designed to remove the direct and refracted wave phases as much as
possible, while retaining major reflections. CMP 4700-4704 are from the nearshore part of
line 1W. The semblance spectrum for CMP 4700-4704 is shown in the second figure.
High semblance can be clearly seen at 2.0s TWT (basement) and at 9.5s TWT (Moho).
Semblance spectra were calculated using 5 adjacent CMP gathers at selected locations for
velocity analysis. Normal move out corrected CMP gathers, based on the velocity analysis,
are shown in the third figure. The basement and sedimentary reflectors are clear.

Strong lower crustal - Moho reflectors were recorded on the west coast line 3W. In
the fourth figure the details of these deeper reflectors (7 - 13s TWT) are clear, and the
section shows clear zonation into a stratified sedimentary section down to about 2.5s TWT,
a "transparent” upper crust and a highly reflective lower crust with a distinct low reflectivity
zone in its deeper part. The top of the lower band of reflectivity is inferred to be Moho. The
deeper reflectors dip at about 8° to the north. The fifth figure shows the whole of line 3W.
The strong but variable lower crustal reflectivity is clear and a complex origin is indicated
by the variable dip of the deeper reflective units, particularly at the northern part of the line.
Mid crustal reflectivity 1s weak and the upper part of the profile clearly defines about 2s
TWT of sediments, deepening to about 3s TWT under the southern part of the line. The
diffractions from the submarine canyons on the shelf are very strong.

Lower crustal reflectivity is also very strong on the eastern MCS lines, particularly
at the northern ends of lines SE and 25E (sixth and seventh figures) at about 8s - 9s TWT.
The base of this zone is inferred to be Moho. Line SE shows an interesting strongly
dipping reflector package, dipping to the south and apparently crossing over the 8s - 9s
TWT band. Lower crustal reflectivity appears to be stronger to the north and the dipping
package may be related to a crustal suture or detachment. The middle/upper crust has low
reflectivity and the upper part of the seismic sections delineates a sedimentary section about
1.5s - 2.5s TWT deep. Submarine canyons again give strong diffractions across the
section.
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Appendix 5
Sonobuoy Data

Sixteen radio sonobuoys were deployed from the R/V Ewing, during the shooting
of lines 5 (Dunedin) and 6 (Stewart Island), to provide upper crustal seismic velocity
control for these line. Line 6 forms the southern part of Transect 3. 4 sonobuoys
(5,6,9,14) did not transmit any data, one sonobuoy gave poor data (4). On the other
sonobuoys, good data were recorded out to ranges of about 25 km. Two radio channels
were available for the sonobuoys enabling two sonobuoys to be recorded at one time. Data
from each sonobuoy were recorded, in SEGD format, on two auxilliary channels of the
MCS recording, one radio channel being recorded on MCS traces 157 and 158, and the
second radio channel on traces 159 and 160. The three Sioseis scripts were used to extract
the sonobuoy data from the MCS 3480 tapes, to sort the data into files for each sonobuoy,
and to display the data (screen or plotter)

The record section "Sonobuoy 15" shows four distinct phases: the direct water
wave arrival, a strong basement refraction (about 6 kmys), an intermediate velocity
sediment refraction (about 2 kmy/s), and a band of deep reflections at about 7 seconds two-
way-time.
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Appendix 6
The "Southern Cross" Anisotropy Survey

Laboratory measurements of P-wave velocity in samples of the Haast schist show
strong anisotropy, with velocities much faster along the foliation (than across it. If this
hand-specimen-scale observation holds at surface seismic wavelengths, there will be
important implications for the interpretation of the Transect data through the schist terrane.

An offshore seismic survey was conducted at the end of EW-9601A to test whether the
Haast schist shows azimuthal P-wave anisotropy at the scale of our seismic study. The
study was sited off Kakanui Point just south of Timaru, where Unit III of the Haast schist
projects offshore with near-vertical dips. The shooting pattern, dubbed the "Southern
Cross," consisted of two crossing lines between five ocean bottom instruments (3 OBH
and 2 OBS) and two lines on the outside of the cross. The NW-SE line (Line SC1) was
also recorded by two onshore Refteks deployed by the Timaru team. Single-channel
seismic data were recorded during shooting to provide information on sediment thickness
along the profiles.

This pattern provides reversed Pg arrivals at perpendicular azimuths beneath the center
of the cross (Lines SC1 and SC3), as well as reversed measurements of Pg at two
additional azimuths on the edges of the pattern (Lines SC2 and SC4). If the Haast schist
forms the basement offshore, as it almost certainly does, and if the foliation projects
offshore at a similar azimuth to its onshore pattern, then the Southern Cross array should
detect substantially different Pg velocities at different azimuths.
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Appendix 7
Record Sections and Preliminary Model, Line 3W

Record sections for the four OBHs stationed on Line 3W are shown. These data have
been filter 5-24 Hz, coherency filtered, and deconvolved. Previous shot noise (PSN) is
visible in bands every 35-40 km; the PSN is phase-incoherent due to the shot time
randomization and becomes very weak beyond 80 km due to the shallow water along the
transect.

A preliminary model of crustal structure along this line was produced shipboard; the
figures show the P-velocity model and ray diagrams for each instrument. The model
shows a crustal thickness of 23—-28 km, with velocities near 6.0 km/s in the mid-crust and
6.2-6.5 km/s in the lower crust. The wide-angle data show evidence for a substantial
change in seismic character between the northern and southern portions of the profile: to
the north a strong reflection from the top of the lower crust is observed and Pg velocities
are slightly higher; to the south, no distinct lower crust is observed and Pg velocities are
slightly lower. These differences are supported by a preliminary stack of the MCS data
along this line (not shown), which show a strongly reflective lower crust to the north and a
relatively transparent crust above the Moho to the south. Onshore-offshore Transects I and
II therefore apparently cross crust of differing character on the Australian plate.
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Appendix 8
Preliminary Model, Explosion Line 1

During the cruise we completed a preliminary model of onshore explosion data from
Transect I, collected in January 1996 during the first phase of the active-source seismic
experiment. The model will provide a starting point for analysis of the onshore-offshore
data recorded during shooting of Lines 1W and 1E during EW-9601. Data from sixteen
chemical explosions were recorded on 400 portable seismometers deployed across the
island.

The attached figures show the preliminary velocity model based on inversion of
traveltimes from all sixteen shots, and a sample ray diagram from SP 11, a shot at Mistake
Flat in the Havelock River valley. The principal feature of the model is a strong reflector,
visible on nearly every shotpoing, that deepens from 23 km depth beneath the east coast to
37 km depth under the Main Divide. This reflector presumably marks the top of the Pacific
oceanic believed to underlie the eastern South Island. Several deeper reflectors map out a
crust that is at least 43 km thick beneath the central South Island. Mantle refractions were
not observed on the explosion data due to the narrowness of the island, so confirmation of
crustal thickness and lower-crustal velocities must await incorporation of the onshore-
offshore data into the model.
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Appendix 9
Underway Geophysical Data

In addition to MCS data, we also collected gravity, magnetic and Hydrosweep
bathymetry data. The following figures show magnetic anomaly, free air gravity anomaly,
and Hydrosweep centerbeam bathymetry for each line segment.

Eotvos correction with GPS navigation correction was applied to measured gravity
values prior to FAA calculation. I GRF 1990 was used as a reference for magnetic anomaly
calculation. Shell scripts to produce these figures are appended at the end.
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