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Science objectives

The project aims at understanding the onset and evolution of subduction at a highly oblique
convergent margin, the Fiordland - Puysegur convergent margin, which lies along the Australian -
Pacific plate boundary. Research in the Puysegur study to date has involved the recent acquisition of a
suite of geophysical and geological data including swath bathymetry. However, no crustal seismic
reflection data are available in the region. In the Fiordland region, at the north end of the study area,
seismological data demonstrates the existence of a steeply dipping subducted plate, dipping at about 80
degrees to the east, from about 40 km to 130 km depth. Incipient thrust faulting has been delineated
along the very steep, narrow, continental slope of Fiordland. South of the South Island seismicity is
more diffuse and, although plate reconstructions indicate that the Australian plate is being subducted
under this region, there is no definition of a subducted plate from seismicity data. Recent work has
also defined a complex series of inferred crustal transcurrent faults following the crest of the Puysegur
Ridge and western margin of the Puysegur Bank, which are inferred to follow the coast of Fiordland
to link up with the transcurrent Alpine Fault in the north. An early stage of subduction has been
inferred for this region. Subduction appears to be propagating both to the north and to the south from a
more mature stage associated with the Puysegur trench. The Pacific plate to the west of the margin is
formed by oceanic crust of two ages, the Tasman Sea crust of late Cretaceous age in the north and the
Southern Ocean crust of mid-Tertiary age in the south. The suture between these two, the Resolution
ridge, impacts the plate boundary between the Fiordland and Puysegur sectors.

The proposed experiment is to acquire three crustal MCS profiles, across i) the Pacific-
Australian plate boundary at the Puysegur ridge-trench system, from Resolution Ridge to Stewart
Island, ii) across the Fiordland margin, and iii) across the Resolution ridge (Tasman Sea suture). In
addition, wide angle seismic data across the Fiordland margin would be acquired by recording the
MCS airgun shots at two broadband seismic recorders on land to the east. These measurements will
image the crust and possibly the upper part of the subducted plate, and provide crustal structure and
seismic velocity information to determine:

the geometry of the subducting plate and how subduction is occurring,

the style and evolution of deformation at the margin,

the change in style of deformation (Puysegur to Fiordland) with age of crust being subducted,

the effect of the presumed continental Resolution Ridge on the evolution of subduction and

deformation of the margin, :

the relationship of the Solander Trough to the subduction at the Puysegur Trench

Operational Objectives

The cruise formed part of a larger study of the convergent tectonics of the plate boundary through
New Zealand. The work comprised crustal seismic measurements - MCS and sonobuoy data -
along two profiles across the young, developing subduction tectonics of the Puysegur Trench and
the Fiordland margin, and along one profile across the suture between the Tasman sea oceanic
crust in the north and the Southern Ocean oceanic crust in the south. The southern profile
comprised a 320 km crustal MCS profile, with sonobuoy wide angle data along the profile, across
the convergent margin.The northern profile comprised a 120 km marine MCS profile with wide
angle sonobuoy. In addition the airgun shots of the northern profile were to be recorded by two
broadband seismicity recorders at about 50 and 135 km inland from the coast to give crustal/upper-
mantle wide angle data across the plate boundary zone in this region. The data were to be recorded
by a 160 channel, 4 km MCS streamer, 2 series of sonobuoys and by a minmum of two broadband
land stations. Shots were fired using a 130 litre airgun array.

The primary operational goals were:



"to obtain sonobuoy and crustal MCS data along three profiles (Puysegur, Fiordland and = =

Tasman Sea) across the plate boundary,
to record swath multibeam data along these profiles,
to record gravity and magnetic data along the crustal profiles,

to maintain good communications with the SAPSE project recording the onland broadband
data,

to produce SEGY archive files and preliminary plots for sonobuoy data,
to copy all MCS prestack data to DAT tapes,

to produce a final plot and data archive file for the swath data.

Narrative
Friday 8 March (all times are local: GMT + 13 hrs)

The WHOI/USGS party from the previous South Island Project survey departed from the
ship at 1100, after a efficient rapid dismantling and packing of their equipment and
instruments (28 hrs). New science party joining the ship included Mark Armstrong (grad
student, University of Canterbury, Dan Houghton (grad student, University of Otago),
Stuart Henrys (IGNS) and Geoffroy Lamarche (ORSTGM)

2 new CANTO and one DSS sections were received onboard at Port Chalmers

The EWING sailed at 1205 in good weather. Transit watches commenced on leaving the
Heads at 1230, running 3.5kHz, hydrosweep, gravity and a dodgy magnetometer. Two
out of four EPC recorders were down with failed power supply units.

Liaison with local fishing industry about completion of the South Island Project survey
and about the forthcoming survey.

Finished the 3480 to DAT tape copying for the South Island Project at 1440 (598 tapes)

Saturday 9 March

0000 Streamer party, 0030 tail buoy over, exira oil in end 3 sections as these sections sank
below the required streamer depth during the previous survey. An extra bird was put on
between previous birds 2 and 3 to help control the tail, added extra oil through to bird 7.
0330 put in new DSS section and can. System would not power up, identified as an
internal problem as it was still there when cable isolated, so continued running out the
streamer while Joe chased the problem which was apparently caused by a loose ribbon
edge connector in electronics.

0430 connected in the new CANTO sections. Can 5 would not transmit, could only build
streamer to #35, decided to let out and put in the last new section, then pull in to can 5 and
check. When last new section in, cable would only build to the previous new section so
pulled in cable and removed the adjacent section, testing again, still the same problem so
replaced the one just taken out and removed the next. Streamer then built to can 7. Joe
thought the new can we installed with the new DSS section could be the problem so
recovered to that section and replaced the can. Now building to end and sometimes to can
7. Bit shaky but after much discussion decided to go with the present set-up and hope it
holds in.

0815 streamer deployed, guns going out



0914 first shot, slow start for environmental reasons
Split the watchkeepers into two groups and set up jobs for MCS archiving and processing
and for Hydrosweep processing.
A problem was encountered reading 3480 tapes when doing the reformating and storing as
SEGY on DAT , an error was encountered at end of all 3480s. Caused by changing the
recording parameters for the single channel recording during the previous survey. This
caused the 3480 to truncate the last shot record, as no space on tape, resulting in the last
shot file being lost. Parameters reset and started new line 1Pa with correct format. The
former 3480 tapes with errors were reformated and concatenated to DAT using the
segycopy utility.
Email to shore party about position and status of land broadband instruments.
Discussion with Captain on scheduled time for end of cruise, will consult LDEC for
resolution,
1830 first sonobuoy (17) deployed, initial part not recorded as problems with setting up the
system, rest looks good.
Weather deteriorating,
1 EPC recorder fixed by using external power supply unit
Sonobuoy 17 (continuing previous survey numbering) OK, Sonobuoy 18 launched at
2115, sounded good on radio but not good on monitor, swapping it onto the radio for
sonobuoy 17 still gave poor results, must be a substandard buoy. Wind 30 kts

Sunday 10 March

Wind force 7 (30 kts) swell 8 - 10 ft.

Shot sonobuoys (19,20,21) at 0006, 0304 and 0639, now recording on EPC recorder as
well as PC monitor, Data looks OK,

Science watchkeepers hit by seasickness.

Rawson response to Captain regarding scheduled arrival time - several issues here but in
view of rapid turn around at Port Chalmers agreed to arrival at 1000 14th.

Sonobuoys (22,23,24,25a,25) deployed at 926, 1320 (poor), 1327, 1741 (v noisy) and
1813 (OK). weather still rough, The streamer is rising very close to surface in places -
often as a wave which propagates along the streamer. Some channels are noisy and will
need editing

The 1" bolt holding the inboard end of pipe brace for the stbd gunboom sheared off (boom
had been dipping under the water as we rolled), pipe brace removed and a second wire
strop installed. Altered course slightly to try and reduce the rolling.

2300 a/c to end of line.

Joe and Chuck working on magnetometer which hasn't worked properly since the start of

cruise,
Monday 11 March

Magnetometer cable replaced as partial short (1k) found in the cable.

Hydrosweep froze up at 0020, fixed (hit buttons standby to sound).

Sonobuoy 26 deployed at 0046, data poor

0522 end of line 1Pa - gradual turn onto line 2P- aim to process through

0617 sonobuoy 27 deployed, magnetometer now working for first time for the cruise
The change in course resulted in a following sea - swells passing the ship, lift the stern and
tug the streamer and tension goes high, peaking at over 4000 Ibs occasionally (once in 5
mins) slowed to 81 revs, closest bird very close to surface - note no lead in stretch or
passive sections. Wind 15 - 20 kts. At 0940 tension still occasionally 4100 Ibs+, lowered
speed to 78 revs (4100 once, 3600+ three times in 15 minutes). At 1100 after discussion
with Joe, increased engine revs by 2 revs. Repeated at 1330. At 1445 slowed, pulled in
front of the streamer and installed 1 stretch section to reduce tension (Note increase in



" streamer offset by 50 m). Some problems in trying to build cable past can 7, eventually did

it and in business again, revs up to 85. At 1915 tension > 40001bs so reduced to 83
Email to shore party confirming shooting times and broadband stations to be used.
Gravity system started giving bad date at about 0414 caused by gyro system malfunction,
noted when checking data for plotting. Problem fixed at abt 1400

2330 end of line 2P, start line 3P.

Tuesday 12 March

0010 Streamer aligned on line 3P, deployed sonobuoy 28, after two buoys failed.

0045 put in 3 sec delay on near trace and stack monitors.

Sonobuoys (29,30a,30,31) at 0234, 0503 (noisy), 0558, dud, 0824 (noisy) .

Line 3P will be run as close into the coast as the Captain approves.

1015, water depth getting shallow (< 2000m), delay on monitor removed (parameter file
editing problems due to lack of space on disk).

1030 sonobuoy 32 deployed,noisy .

Wind strengthening but seas short.

1140 end of line 3P and MCS operations completed.

1220 guns aboard, streamer being pulled in, stretch section removed first as it can be
damaged if wound onto reel, checked that cable can still build, problem with talking to it
initially, then would only build to can 7, then built to end. Continued to bring in and check
that the cable remains "built"

1440 streamer inboard (3 hrs for streamer and guns )

Underway for Lyttleton - course set to pick up planned transit Hydrosweep track along
Fiordland margin but large amount missed as ship travelled south and west during recovery
of streamer. Running underway geophysics - magnetics, gravity, 3.5 kHz, Hydrosweep.
1830 weather good

Copying tapes to DAT, sorting and plotting sonobuoys, editing Hydrosweep data, collating
and documenting data.

Wednesday 13 March

Continue recording transit geophysics and working on data

Thursday 14 March

Continue recording transit geophysics and working on data
0700 embark pilot
0800 alongside #3 East Pier, Lyttleton

Cruise Summary

During Ewing cruise 96-01a we collected 610km of MCS data and deployed 16 sucessful
sonobuoys over the Pacific-Australian plate boundary off southwest New Zealand. 75
hours were spent on MCS recording, with 12 hours on the deployment and recovery of the
streamer and airguns. About 60 hours were spent on underway geophysics during transit
lines. Gravity and Hydrosweep data were recorded along all these lines with the exception
of a gap of 10 hours in the gravity data from 1514 day 70, and a gap of about 1 hour in the
Hydrosweep data from 1020 day 70. No magnetic data were recorded until 1717 on day
70, when the fault in the magnetometer was isolated and the tow cable replaced. The
magnetometer then worked successfully until the end of the cruise. Power supply failures



" in two of the EPC recorders meant that no 3.5 kHz data were recorded until the MCS

acquisition was completed. One of the failed EPC recorders was made functional by using
an external power supply. It was then used on monitoring the sonobuoy data.

The success of the cruise was helped by the expedience of the Marine Department at
Lamont Doherty Earth Observatory in getting MCS streamer sections repaired and shipping
them to New Zealand. This ensured we managed to deploy a full 4 km streamer. The
streamer appears to be a fragile link in the MCS chain. Installation of new or replacement
sections often seem to generate apparent faults elsewhere and there was always a moment
of doubt when the streamer was powered up as to whether the cable would build to its full
length or a fault would be detected somewhere. Fortunately, when the cable was built and
recording started, the cable remained operational throughout. One bird (nearest the ship)
was lost during the cruise after a period of large following seas, probably as a result of
large vertical motion, generated by the stern of the ship rising and falling and the short lead-
in section (S0m). For a significant part of line 1P, part of the streamer was at or near the
sea surface, as a result of the sea conditions and ship motion, and resulted in noisy data.
Careful processing will be needed to mute out these noisy traces. Monitor records indicate
that good upper crustal data has been obtained and, in places, lower crustal - Moho data,
but more detailed processing and analysis is needed. The subduction decollement surface
and overlying thrust structures have been imaged clearly on both plate boundary profiles.

The sonobuoy measurements were only moderately sucessful. 6 out of 22 buoys deployed
failed or were excessively noisy. The other buoys gave arrivals out to ranges of about 20
km. Monitoring the quality of the data was only adequate on the EPC recorders. The detail
on the PC monitor was insufficient. The response of this PC system to changes in
parameters was slow and a display of the present setting of the parameters would be useful.

Apart from one 2 hour "freeze-up" the Hydrosweep system worked well. It would be
useful for relative newcomers to swath processing, to have on board some distillation of
the collective wisdom on the art of swath editing and processing, including examples.

Weather conditions were variable during the cruise (Appendix F). Light winds (14 kis,
030°) at the start of the cruise, increased steadily to a maximum of 37 kts (200°) at 2330 day
69, corresponding to the central part of line 1P. The winds then decreased steadily through
day 70 to 15 kts (190°) and remained steady until 1130 day 71 when they increased to 23
kts at 1630 day 71, correspondng to the start of line 3P. The wind then decrease to about
10 kts (245°) by 0300 day 72, the end of MCS recording. The strong winds and rough seas
made the conditions marginal for good MCS and sonobuoy data, particularly along the
middle part of line 1P and the start of line 3P. The option of reshooting line 1P would not
have given significantly better weather conditions for the reshoot.

We were particularly appreciative of the support of the onboard science support group, Joe,
Bill, Chuck, John and the gun crew. This was new to us as usually we have had to do this
work ourselves. It may be possible to lighten the load on the shipboard group if some tasks
could be done by the project science group - eg sonobuoy launching. The science support
group were very hardworking and accessible and deserve the credit for the success of the
cruise. Joe Stennett is a particularly key person, and LDEO should be aware of the essential
knowledge of the science operations which resides with Joe. At times he had to put in
particularly long hours, which he did very willingly.

We found the ship to be a confortable ship to work from and well equipped. Considerable
thought has obviously gone into the organising of operations on the ship, both for data
acquisition and analysis. The weaker aspect has been the condition of the streamer and this
may result from the hard life it has had over the past six months or so.
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-Appendices

Appendix A
List of Data
Data list

2 Dos floppies - 1 copy each of MCS lines 1P, 3P and 2P. Four files each line:
* RUL recording log), *.RUE (Recording error log), *. TAL (gun log), and
* TAE (gun error log)

237 MCS 3480 SEGD data and 3 NAV cartridges:
LINE TAPE#s TAPE COUNT NAV TAPE# COUNT

1P 603-628
634-746 139 16 1
2P 748-805 58 17 1

3P 806-845 40 18 1
27 DAT SEGY tapes of reformatted 3480 cartridges |
LINE TAPE#s 3480 #s
-~ 1P 1-26 (file2)

2P 26(file 3)-27 748-757
3p to be done

Sonobuoy Data

1 DAT tape,
tar file 1) sonol-10.segy; 2) sonoa*.segy, sonob*.segy  (* =9-19)

Miscellaneous Cruise Data

2 Maclntosh floppy copies of Main L.Ab Mac EW9601a folder, MSC log, Waypoints, etc.

{ DAT tape of tape formatting scripts and sonobuoy data processing
tar file 3) ~ewing20/mcs; 4) ~ewing24

Mainlab Log (2 copies)

Seismic Recording Log (original + copy)

1 Roll MCS Near trace Monitor Records

1 Roll MCS SCSI Splitter Stacked Records

1 Roll of Sonobuoy Records

Underway Geophysics Tapes (Mag, Bathy-Hydrosweep,CB, NAv, Grav)

2x8 mm tapes
1 Roll of swath data



Appendix B
MCS Operations and Log

Airgun array and streamer configurations

The full 20 gun array (130 litre) was used as sound source for all the seismic measurments.
Details of the towing pattern, gun size and offset are given in the attached table. Nominal
towing depth was 8 m. Air pressure was 2000 psi. Shot interval was 20 £ Iseconds,
randomised.

Two MCS streamer configurations were used during the cruise, both using all available
streamer sections to give a 160 channel, 4000 m active section. For most of the survey, the
leading sections were close to the surface (closest bird at about 2 m). Midway through the
survey, on transit line P2, a 50m stretch section was added to the leading end of the
streamer to reduce the large fluctuations in streamer tension causedby a following sea.
Details of the streamers and the positions of the depth control birds are given in the attached
tables.

Nominal fold was 80.
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Typical 20-gun array as used

STARBOARD

for EW9601. Total array is 8495

[145 (2.

[145(2.

it

{35m)
130 £t (40m)
145 £t {(44m)

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.

cu in, {139 liters

4L)
JOIIIIIIYEB0 (14 3L
-1305(5.0L)

. 9L)

________ |520(8.5L)
~-1500(8.2)

. 1)

________ 1875(13.9L
-1540(8.91)

41.)

41L)

-1385(6.3L)
________ 1875(13.9%L
.1L)

-1350(5.7L)
________ {520 (8.5L)
.3L)

-1350(5.7L}
________ 1850 (13, 9L
41,)

>

_______ > |
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EWS60ic~~~-~Streamer as used for Davey’s add-on to 9601,
The stretch section was added in the middle of line 2P

Section
Number

01
02
G3
04
05
06
07
a8
09
19
11
12
13
14
15
16
17
18
i9
20
21
22
23
24
25

26
27
28
29
30
31
32
33
34
35
36
37
38
39
49
41

42
43

Section
Type

Power Adapter (3 m)

L1}

100m CANTO Acti

S50-m Canto Elastic
Tow leader (50m past
Impedance Convertar

OBAD

1"

. Sé?ﬁ"Téiitdéé”wm —
100m DSS240 Active
100m DSSZ240 Active

Vi

Serct
s/n

1531
1486
1593
1348
1523
1341
12486
1176
1244
1460
9466
9450
9409
9456
9442
9453
9140
9316
9451
9376
9529
9497
9564
9335
9109
PWR1

2021
2046
2053
2029
2055
2012
2028
2022
2041
2009
2008
2005
2019
2026
2027
600L

stern)

8318
8370

Can
s/n

798
1029
3237
3255
1457
1141
3278
1254

803
31i4
3108
1248
1449
3061
1239
3046
1046
3047
3079
1345

61
Lé41
3302
3150
3139

8233
8250
8223
8232
8217
8240
8220
8212
8216
8404
8202
8209
8204
8450

8411
7777

Bird

Bird

Bird

Bird

Bird

Bird

Bird

Bird

Bird

Rird

Bird

Bird

Bird

Bird

Bird

Bird

Bird

Remarks

08

09

i0

11

12
13
14
15

16



gLgl & BN

.69l .891 91 .991 .59l 791

‘m - i

£ i

97 g

sjuiodioys NS InbesAng




8L91(LL025 1989 ar:s uels
L2941 |GL0ES |PED t6L 9491 EEFS 1Tl VIOV G pus
9¢91|956LS |vE9 P MBS
91L9li6vELS 1BE9 BFLE BEL9} CEQLCCol¥ |02 G pua
LSS |¥6BIG |BCS L0G WEls
0951 |[EEBLS |LE€9 YG0E 08481 999y L P L0G pus
SOSLBERLS |L€9 Gy ¥ Hels
YOSLILEBLS |9€9 £288°18.291 LG22 EC LY |6V F pu=
|68%L 28415 {929 [ 4 es
Br¥i|l8LLS |S2€9 084 pua
£6EL|9CLLS (529 Ziiy uels
ZBEL{§CLLE (FE9 GSER ¥ELL9% 6ED8 I8oiP|TL Y pue
LEBEL (0L91G |pTo £5°¢ Hels
9ECL 69915 |£29 2E9E ' 9E.L8} 2209718 PIBS e pus
L1821 ¥L9LS |E29 PH HEeIs
CeELiEL9lS |£€9 £58L LE.L91 L5SE L8.LP{PEE pua
SCEL|B5SLS 229 §1E Hels
YETL|L9GLES 1129 GELL BELLTL G301 L2LP|GLE pus
691120615 |lE€9 L8.2 1e}s
BILL|L05LS |DEY 91¥9°0v£L9} AL R ST A B pua
ELLLigPPLIS (029 8EZ Hels
Ll |SPPiS 16L9 69.L2°C¥.481 EB09°0C.L 1 RES pua
£501 (06ELS |BL9 0g'e Hes
9501 |6BELS (819 LBOE PPalBl ESLE08.LP|08C pua
$00L |[YEELS (BLO toe HElS
Q0GlEEELS | B.LY EECE 9401 FLI0'0EL¥| 10T pua
686 |€CELS |©BL19 L5} Heis
886 |ELELS [LL9 096 9491 LB96°6LaA1]5S L pus
S¥6 0L218 (419 0%l HEels
rvr6 692LS 9.9 8855°8¥./91 215L°Glol¥|OF L pua
588 QLTS (919 oel ueis
¥B8 {6OCLE |S19 L0L8°09:491 CrESE'BlaL¥|ELIL pu2
S5¢8 |0SLLS |S19 GS:0 }iE78
¥eg |6¥LIS [FLS E¥¥ | €5.491 09L0'6Lol¥|65.0 pua
S9. |060LS ivi9 6g-0 uels
¥9. |680LS |EL9 BECEG59.L81 99cL ' BLlaL¥|6E0 pua
S0L [DEOLS |E19 6L:0 els
rOoL 162GL5 €19 €098'LG9.491 EP0F 8laAY|BLIO pua|og-leW-0L |69 di
Py9 (69605 |[€L8 6562 e8| 96-12N-6 89 di
E¥9 (B960% |Li9 £20/ 65491 0lB0'8l..V|BS €T pua
E85 180605 |L19 EEEC HE}S
285 |L0608 |0L9 0288 {0,591 BETL LLoLP{BEIEE pu2
¢¢S |8v¥8O0S |0L9 51ET Heis
¢eS |9¥805 (609 £C0T ¥0-891 EIBE Lial¥|BLET pus
£9F |9¥8B0S (609 65:2¢2 els
¢9y [/8.08 (809 Ly0G 90,891 ALED L oL ¥|65EE pua
0¥ {Lci05 (809 15'80.831 EL 9ol V.28 Hels
L0y |9€.05 109 1580891 EL°8LLbilVige pua
99908 104s CU pue '8dim} /9905 JOUS SIBIPUL |OSU0D LPE {99805 {Z08 Y1891 Q&' 9lolb | BLCT B8
OvE |§990% |909 711891 0E9L.LV BLiCT pua
182 {90905 |909 C9EL.B9} YE'Glolb|BGIIT iJels
0#e ({50905 |509 C9'E1.89) Y6SlolP|BS 1T pua
D22 15+S08 1509 1551898 99°5L . ¥10E02 1eis
6le ivrS05 D9 }5°51-89¢ 99°GleL¥i08:02 pus
19t {9BV0S [FO9 L2°L1.89% LrSlolbriBl Ie es
08l |SB¥YOS [EDS L2 4 1oB91 P SLAv 8L LS pus
gl <z 02t SON|CZ |02 C0L |$E2v0% |E09 67 0€.891 9L % L.8¥ 6502 3JEIS|96-JEN-6 89 dl
S8loN {s) pasuyssorly (s)[{w na) | 4 # # (pu3AIEIS) {puameig) (z) pus
woeyl I'g | oN pdAllrs|sunBay | a3 | loys [edel apnjbuo apniien Bl | /iieis aeq ‘ar| # /U




LSEE|169ES 1¥99 L0:54 pua
Z0ES|S£9E5 |¥9¢9 CIEE"LE99) SPOE6°S0.LP({6% 71 ues
L0EE|FEOET (€99 BrvlL pua
9¥ZEIBLGES |ESY CYEL'EE.851 9L9¥ 20.9% 0EPL Hels
S¥2E |BL8EE (299 0E:pi pus
0GLE BESES |€99 L0084 PEF9L 6..8°90:9%L LV} s
68 LE|STEES (198 Litkl pua
YELE |L9VES 199 9.8€°98.991 ¥IPE L0.8¢|8GEL Hes
EELE |99¥ES 099 25°EL pua
8L0E[LLYES 098 £E01°8E-881 ¥E89°L0.LPiFEEL ues
LLOEDLPES |659 PEEE pua
ccE SEEES 659 9999°6E-991 L901L'80LP{GLE} 1818
+20€ PSEES |BSO ) SLiEL pus
996¢ |662ES {859 80VZ i ¥.98L B6559'80.4¥|L8:T1 JEls
S96¢ |BBECS |L59 952l pus
0lLE6¢|EPCES LS9 LB.8E¥-991L 99EL B04¥|LETL 1Bs
6062 |CP2ES 959 LETL pusa
vSaZLBLES 950 16938 FF.991 £9L9°60.LP{BLEL 1els
€582 {98L85 |S99 6L.cl pua
BELC |LELES |859 L2/ P 97991 094 1°0Lei¥;00:8} LEs
L6L2 0ELES (¥59 00:2h pua
evie|GL0E9 (P59 0942°8¥.99L GL0L 0%eiP|EFLL 3iEls
P2 |PL0ES E59 [ pua
989C |6L0ES |£59 28517 0%.991 BELE Llodpiverll 1S
S892iBL0ES 259 geill pus
Q€92 £9625 €69 2ce0'e5.991 ZSPL LLoLb|POILL HEs
6292 |2962S LS9 vO:il pua
¥/G2 /0625 [1S9 S5%:0% 1iels
ELG2|9068G |059 L3101 P5.991 SESE'SL.LiP|S5YI08 pus
BIGZ|LSBES (058 22:01 1Els
£1G2|05825 |6¥9 L550°95.991 6¥rBClolv (9201 pus
COVE |56.35 |6P9 80:0L Hels
L9¥Z ¥BLCE |BYS BEGE LS.991 OFSy ELLP|B80:0) pus
90¥C:6ELLS 18¥S Bv:6 eis
SO¥2 |8EL2S (L¥D €66L°6G5.981 YSEEEL.LYBYE pus
0SE¢ |€892S |LP9 0E:6 Hels
6¥EC [ER9ES |S¥9 S8GL L0.L9) 9015 Lol P| 086 pua
y62C|Lie9cS |9v9 cL:6 1S
E6221929¢5 iS¥8 9E68°E0.48) L660'Siolib|ELIE pua
BEEE |LLGEE |SV9 £6:8 ElS
LE€22|0LG2S |br9 LEBEL'G0491 §299°S1l..7 (868 pua
ZRLZIGLEES bv vE8 ElS
L8L2ir 525 [E¥8 €ELL L0481 LIGL'9LoL¥|¥E'8 pus
BTLE |65¥2E |E¥9 818 nes
SZle |g5v2cs |2v9 2400701491 9568 9l.[¥ 9L:8 pua
002 [E0vES [2V9 L8 1e1s
6908 |20¥eES |Lv9 E9LTCLL9L AN LTI A YA ITA pua
¥LO0C|/PECS (LPE 6E:L 1818
ELOC |8¥ECS OVY YEBE FiaL01 EC60'8lolb|BEL pua
8561 |16€2S |Or9 0e:L Els
LGB1 |06ECE |6EY LOSE'8L.491 EPCI Blal¥|02:L pua
Z06L |SETES [6EQ iDL UEIS
L1061l [vEecS [BE9 £LE85°2L.491 BCLE 6lolP|L0L pU3
9rB8LI6L1L2S BEY er-9 e’
S¥81LI8LLES [LED L899°D2.481 L9E8°6LoLFEP 9 pus
DELL ECLES |LE9 veig 1iBs
BBLL|ZELES |9ED YELLECL2L YIS OCLPIVES pug
veELL |LB0ES |9ED S0:9 HElS
€EL1 199028 |5€9 Y06L vTal9L SEL0'LELY G090 pus




896Y [E0E5S 769 1Z2E8 DES91 1169 8v.97[50°0 I
L96¥ [20ESGS [£63 500 pusigs-len-11 oz
ZLB6¥ |L¥ESS |EE9 CEl8'CE.591 ZEQC 6¥.97i9ViEL 14el15 86-1BW-01 69
L 16V |9F255 (269 9%.€2 pua
9587 (16155 [269 ¥E/1°GE.501 9016 6v.9%|/2'€2 | MEIS
G58Y 06455 [169 1268 pue
0087 [SELSS |L69 152G 8.8 L ¥/G'0C.97|60°EC | 1EIS
66/¥7 [FELSS 069 60°E% pus
PrL¥ 64055 |069 9%/ 6E.59} 85¢°19.9¢|05:¢¢ | MEIS

(pajs] 1ou) Buissii aq 0] Waas §/p/09068  100S €y/¥ (81055 [689 0§22 pua
8897 |E2055 689 vI8 I¥.59L 988 15.9¥[8€'88 | MBS
L899V 22055 (889 2Eige pua
ceor |L96%G |BBYS cL0vPo59L By 2S.9V{ELEE HEls
LE9Y[986+S |/89 €128 pua
9/G¥[LL6¥S (/89 502 9v.991 LED'ES.9%[vG g | HES
G/St|0L6¥S (989 5118 pus
DESY [558P5 (989 128 8Y.G3l [89°EG.97|58 18 | HEIS
6LSY |[PE8PS (689 SE 12 pus
¥9v¥ 66/¥S |589 8/8°06.59} SIZPS.OV[LLTIE | MEIS
covP [86LYS (78O L1118 pua
g0ty [€v/¥S |v89 8T 8559} €9/ ¥5.97[95:02 | HEIS 69
LO¥v|Evivs €89 85108 pua
2GEV[LB9¥S |€89 02 75.591 99£'59.9v|6E°02 | HeiS
LGEY [989PS 289 66:0¢ pua
0LEY ISP IPS [299 ¥90°95.59} £/8°G5.97[920¢ | 1B
B0EY [PPOPS |189 92:02 pua
¥Sey [9BSYS | L8O 9E0°85.59 1 STy 95.97(80°02 | UEIS
€527 985S (089 80°02 pua
86L7 [CESYS (089 €6/ 65.991 B8S6°95.9%(256L | 1S
LBLY[LESYS |629 256l pus
CrLy[9svvS 6.9 9120991 /8 [6.9%|08'6L | MBS
LvLy|SivrS (8.9 086} pua
980F% |02¥¥S [829 £6°E0.99% 60 BS.OF|EL:6L | HEIS
G0V 6LP¥S |Li9 €161 pus
0S0Y [v9EYS |LL9 £861 80,991 $269'85.9%|25 8L | HEIS
6207 £9EPS 9.9 29:81 pua
GL6E|BOEYS (9L9 Z196°£L0.92} L0E2 6S.97|PEiBL HeEls
£/6€[L0EYS |G5/9 e 8L pus
8L6E|[252vy |G49 ¥I6.° 60,931 GE6/°85.9F(S1LigL | LES
F16E|182vS |vi9 viigs pua
€995 964L¥S (P19 L0FL L1981 SLYE Q0.L¥[6GLL | EIS
LOBE [S6L¥S |EL0 BSILL pus
968BE[0¥LPS [BL9 20896 1,291 ¥288 00./F[L8°LL | MBS
COBE 6EIPS (2.9 = pus
0G.E[rS0%S (249 ¥8/9°5.991 GEOY L0L¥|BLTLL | HEIS
6.6 [680%S |19 gLiLl pua
v69E([820¥S (L9 8009°4 1391 0686 L0./V|00T/L | 1ElS
€69€|[/20YS (049 00:ZL pua
8E9E[¢LB6ES [0/9 GEES 6 +-99L L2157 20.4p]L7i9L | HES
LE9E|1L6EG |699 1991 pua
C8GE 9LEES |699 0E65 L2994 GE5L E0.LP|TE 9L | EIS
LBSEIGL6ES (899 2z:gl pua
92%E (D9BES [899 600 E2.991 CE99°E0./ 7 P0:91 | WEIS
G25E 65989 |/99 €0:8l pu@
CLvE |FOBES [L99 5505°52.99} L09T ¥0oLP[SPGL | MEIS
697E |[ECBES |999 e¥iGL pus
¥IrE |BFPLES |8989 LELY L0991 9818 v0.LP{9C:GL HElS
EL¥E /¥/ES (599 92:G1 pua
8GEE[269ES (598 928v 62991 090E'50.LF{80°GL | 1E}S




L¥991E8E9S £/t vei6 pua
ZB%0 |8THIS |ETL LS008 ¥E.FSL LE18 68.9%|L0:6 els
L659L€695 |22 FASH pua
9E59i2.895 T4 <021 98.¥91L B8.0°0C.97|6¥8 els
5659|1895 |lgd 8r:g pua
08%9|91898 :lel 29667LC.101 £858°0E.9% 088 Heis
BL¥91S51825 0L 4] pus
ESr9i09495 |G2L 2628 6E-79} E£8¥9 LESY|LI B 13els
2Cr3|65L95 |61 Lii8 pua
B9E9 P09 (6LL BEEI Ly It FLEY CE9%|C5 L Hels
L9EY|EDLIS {BLL g5 pua
ZIES|8PO9G BL. 0ZEV EVaPIL BEZT EEIPiEE: L HElS
PLED[LYO9G (LiL €84 pua
9529126595 |L1/L LE2PE 'Gt.vOl 08L0°PEOF|GLIL 1BIS
S529116595 (9LL Gl pua
0029 |9£595 |9LL ECQLO £¥o73L B518 PE91{25°9 1Eels
6619 |SES9S |SLL 95:9 U
YrL9i64¥88 IS51L €868 dv.r 9l 9675 SE.07|LE°9 LEBS
EYL9{BLP9S ¥LL LE9 pua
BB09|EEY9S |¥LL G664 05791 9IBE IESYIRLID 1ElS
LB03[22P9S |B1L gL:9 pua
cE09|L9E98S ELL 65182591 GiBL IE.97| 656G WEs
LE09]99€95 [T 65:5 pus
9.6G|L1E9S |ELL GLLL ¥Sabr 8L £488'8E9F|LP'S 1els
S/650LESS {ill [ FIE)
D266 (65295 ILLL 1829795.¥91 0Ly BEIP|ZE S 3B
BLEG|¥5295 |OLL ¢c'5 pus
¥98% 66195 DL/ S129785.¥91 084t 6E.9FI€0'S JHELS
£925{88195% 60/L £0:5 pus
LORG|ZY1LYS {601 0€15700.591 96L0°0F.9% St ¥ uEls
30851i¥ 195 1BOL Sy [
€5L51.8095 |BOL §80.°20.59} L86S 0P.97i9C 1 1iBls
15L5\9B098 |L0L et pua
9695 LE09S |L0L LZ69 #0981 CG2C P8t |L0F 1ElS
$695 |0EOSS {801 L0y pua
0FP35|S/655 1904 91847900591 948L Lro97 |6 E ElS
BESS |#LB55 |S0L 6% € pu=
¥855 (61655 (S04 2.6.°80.591 Y¥EE 2V.97{08E MBS
EBGS 81655 v0L 08 pud
8¢55 (89855 [POL 05E8°0DL.59% 6686 Zr.97 |21 C Hels
L2G5i29885 |E0L cLE pua
eLr51L08589 |EDL SiF8E1.591 LZ¥S B9 £5:2 eis
LPvS (90868 |204 £6:2 pus
9L¥5 LG485 |20L 0EC6 V551 6P vPo8F VEE 1els
SL¥5i08L55 {1LGL YEC pus
DIES|S6955 11L0L 1E20° L1591 BLVL vP-91 (9112 liels
BSES |¥5955 (004 Sl2 pus
E£GES |GEYSS 00/ 921061591 SLOE ' SP.9¥|/5: 1 el
Z0ES|BL9SS (669 LS4 pue
628 |58655 |669 01287 02-59¢ 08¥8 Sh.9¥ BE L Hes
LPES|CR555 [B69 BE-} pua
e615|/25685 1969 LE€56°22.501 POEY Or0F |02 HEels
L61S|92555 /69 gL pua
9€iG|LLPSS |269 L6B6 2591 0EE0 L8710 HWels
SELS|0LPES (969 L0:% pua
G80G5i5tySS (969 BL18°92.59) BLEY Lyo.9F 2¥:0 e
BLDGiFLFSS |569 20 pua
¥20S |65E5S |S569 YEEL BE-591 90L L BY-9%¥E:0 HEs
£205 85855 |rE9 £2:0 pus




8.€ {9598% |¢S5L gLigl pua
YEE |L0S85 |€§54 0816'90.791 2055 LS.51{25: L4 uEls
€CE [Q0EBS |15/ [E=2F At bua
892 IS¥¥ES |LGL 2668°S0.¥9¢ SCES'8G9.5¥pEL L uels
L92 vvbBE 0SS eeiLl pus
ZLE |6BEBS 105. 6068 €0.43L S9LV BGShiV L LL es
L LE [BBEGY |6V L FlLill pus
951 |EEEBS |B6FL CLEY ChaVOL BEZP 00-.9¥[95:9! 11E}s
SGL |2EE8S |BYL G591 pus

d¢ ANIT JO 1HVIS 00} |£428% (8FL £1£9°00.193% OLyS LG-9F|LE:81 1Jeis|06-1enW-1 | =4

deMNE O IHYIS 0L de

db INITHO ONT di INNH4OONI (CL dl

LEBL |EECBS |9FL 2c-9L pus 96-1BN-L L

088.L|9LE8BS |SvL 8EL0 L0791 8888°C¢0-91 21 9L 1e)s
BLBLI|SLEBS St/ 9191 pus
$C8L09188 |SPL L69E°20.F91 8EL0¥C.00 (856G Jeis
£294165189 |vbL LS5 pus
894 ¥PDLES v¥L 2HE9°80.¥91 FO¥ 1 S0.9%{6E:G} els
L9LL E0L08S [B¥L 6E:51 pus
cLLL|BYPDBS |EVL cB8L0'S0.TB1L EPCE 90.9Y:02 5} Heis
LLLL|AYOBS [E¥L 0e-gt |
999/ |266.5 1Z¥ /L EH0E 901 9¢ Sivy 2008%|20:Gt LElS
§59L116649 |LvL 1061 pua
0094 98645 (lvl Z2189°L0:%91 80 9°80.9%CP ¥ L els
665/ [SE6LS |0¥L E¥ivL pua
YrsL|0BBLE |OVL BLLL 80.¥9l CL68°60.97 YT ¥l ues
E¥SL 6485 |BEL veivl puS
BEY.L|¥PE8LS IBEL 115970181 ZEBD L 1.9F |50k | IHVIS
L89vL|EEZR.G {8EL oL L]
eEvLiB9LL5 |BEL LRZE L LtIL YIRS CL9t| LV E L MBS
LEVL L8445 LEL I3 413 pus
9LELICLLLS |LBL 08YE'E LSl 6525 C1.9¥{8C 1 uEls
SLEL{LLLLE |9EL BZEl pus
Q2EL1959.L8 (984 6984 Flo¥aL 0LE6°S L9V 0L CL es
. BLEL|559LS5 [SEL BO-EL pue
Y92/l |008L9 (SCL ¥E01L 91,731 QlEe6'Gl.9¥%|15:C1 uels
E9c/L |665.5 |VEL 0521 pua
BO0ZLivvSLS |vEL SLLS LY vicl LL.BFi2EEL 3JElS
L0244 EPSLS IBEL ZE:gt bla
cS L BBY.S |E€L c696 8173l L0LE°8L.8PIEL:C} uels
LS 1L {£8YLE |2EL EL21L pus
960/ |2E¥LS |2EL 2207 0C.¥91L BLEIBLOY G811 ues
SB0L[LEVLIS |tEL PSiEL pus
0v0L 94828 11T/t 8L06 L2o¥94 LEEE L ETE Hels
BEQLIGLELS |DEL 98It pus
¥E69 DZELS HDEL LIGE EE-%91 1517829t L LIt 1S
£869 618/.5 {6cl LLTLE pus
8C69IrITLS 624 Y618 PErOL SYBE'E2.97 8601 1Bels
LE69|C9ELE |BEL 8501 pua
.82 |B0TLS |BEL BOCT 9T-V9} SCES vE.9% |00} ues
1LR% (L0245 124 0¥:0!) pus
9189 1IT5LLS (LS4 L96S LT-7OL L2CLSE-9P 120} ues
51L89|lsLie (922 1201 pua
092996045 (984 6866°8E.+91 LB69¢.9% €001 Hels
B65L9]56045 |S¢d £0:01 pua
r0.9|0¥0L5 |SEL C86L 0E-F51 . LE0F | ¥¥ 6 ueys
E0/9|6EQLS (P24 6 pus
8¥99i¥89695 T/ 88Y 5 CLa¥3L Yi9% ' 8Z.9% VT 6 Hels




vLE [£5¢08 |€84 Ly82 L Sav 9t $1LED'8Z.5798:C 1Els
£LE |L5209 |[L8L 9g:¢ pua
€92 |0DE0e |LBZ Er9L 6731 952C38'62.57(8L:E ues
192 166108 {0BL gLE pu
802 |9v1L09 |0BL OLG L BP-Y9lL DESI0ES¥|00C 1.Bls
402 |Syi09 (644 00'E pus
PSy 126008 6L/ 80.9°9V.131 0899 LE.S¥ |2V 2 JBIS
€81 L6009 (847 484 pua
Q0 |BEQ09 |B8LZ ML IRA G LD SZr9'CE.ShiveE ues
CEL L6066 [LLL YEEI SV 7 8L €598 PEGY|LY L pua
PelLiLOBES |LL1 98F ¥ PP 3L LLEP YESY|BELL Les
ECLLI0DEES {9LL g1 puz
B899} |SPBES (941 cGL6'0v-POL LELv'SESP[020 L 1Bl
LIBL 1PPBES |SLL 6L pua
clOL68L6S [SL4 8HLE 6L 0L C00F 98571 10:L 1Jels
1 L9LBBLEE lvLL L% DLiz
9SG |EEL6S |PLL ¥.98°LE.¥Il BE9E LBV EV:0 1e1s
5563 |cEL6S |BLL g¥:0 pua
0081 |LL96S |ELL SS8E 9E.¥3L CB9E'8E.EF|¥E0 ues
BEVL|9/9B5 |gL/f €20 pus
PreliL286S |1SLL 0SCE PE-POE LGEE6E.57|S00 14Bjs
Ery 108965 1LL S0:C Puigg-feW-gt |Lf de
BEEL |5966F |[LLL LELV'EEVEL LELE OFoSP{OVIET Es|9g-ep-LL |0
LBEL [FOS6S 0LL 9¥:ed pua
cCEL |60S6S (044 YSBE LC.13L cOPZ LSV 82 2T 1ieis
LEEL [BOSES 692 LS E2 pus
BLE1 |EGYPES 694 EL6V DE-73L L8961 er.Sr 60:82 Lels
SL2)|TG¥ES |B9L 60:€8 pua
02gl 1L6EBS [B9L y61 62781 LEQ EP.SP[05:2T LES 96-BN-L1L 104 =
6LEL 96865 |L81 05:22 pua
YOLLLYESS {£9L BLE LSV BL 09B'Ev.S¥|CE2T 1iejs
€911 |0vEES {951 28Ee pua
BOLL |$BE6G (994 9r6'92-79L 018" Fr.S¥|2lie2 1iBls
LOLLPBCES (G9.L clige pus
250L|68E68 S84 L26 ¥Ca1 Ot LER SPSPIGS LE els
1S0L|BECES |v9L ¥§:ie pus
966 |€L16S |v9L 668 CC. P91 0699951 9E. 12 e1s
566 |elles €94 9g: e pua
0v6 |LLLBS |E9Y L2228 PSE LreSPiLL L2 1els
6EG [21165 [€9/1 L1:ig pus
¥98 L9065 |28L 14808791 99¥'8¥.5P|85°0C Hes
£88 09065 {194 85:02 pua
8¢8 |S0069 {191 8L5°Gl.v9L €BE 6Y.57|0F U es
A28 (Y0065 (094 6E€.0¢ pu=
SLL I6¥6RG |09 g6 8lor3L LLLT0G.5F{02:0C Hels
VL |BPEBS 165/ 0g:0¢ pus
9LL |E68BS 654 2eB 9191 220 1G.5%i20: 02 1iels
Sl 26885 {854 <0-0¢ pus
099 |LE8BS |BSL 6L3°Sl-FOL LOG LS-57 b6l jieys
659 |9E88G 454 Y6l pua
¥09 L8RS |51 cEC P71 E6L78G.57 62 61 HELS
£09 (08485 (954 S5¢:61 pua
8¢S 52485 |96.L é L4 €5.GL[90:61 1S
LvG |PeLiBS 564 90:61 pua
€67 69985 |55 £E69C LIl GSEL PS.57 8v 8l uels
L6% (89985 ¥/ iygl pua
9E¥ €1985 |¢&/L Liv8 60731 BYEI'SG.47|6C B Hels
SEr 21985 [ESL g2:81 pua
08€ L5585 i€SL 9ELE°80.¥91 VEYS 0G.SF |08 1S




€gy (14819 [il8 98:21 pua
L6€ |8L8L9 LLe 2L04°5€-591 CP29 B0V L:EL 1iels
96E |[L1819 |08 gLigh pua
9LE {¥9/19 |OiLB E68.'EE.591 S0EZ'80.G%|00:C} 1iBls
S1€ 29419 |608 0021 pus
292 [0LL19 608 9958 LE.S591L 20997 L0.5%iCr 1L els
L9¢ 6018 |808B gLt pus
g0< |95919 BO® 9828 620591 109y LOSFiVE HI 1els
L0 |G5919 |08 ve- Ll pua
rS1L |208lY |L08B B0BB LE.891 0S56°90.5%(90: L1 Hes
£S5 130919 |908 90:- L1 pue|g6-ieW-g|

dE NI O JHVLS 00L 8rSL9 1909 B¥iGL vels dE 1051/ dE
o€ INIT 40 ONT GLS1i5L51L9 508 S291°52.591 02617 90.57 | LE L pua de 0281/ [=r

8SGL [86¥Y1I9 G0 L2EI VTS0 EG89°90.8Y LE: 01 1B1S 06-1EN-Z|
LSS5 |L67)9 iv08 LE0L pua
YOSt ivry 9 |POB 60V €2.591) gell L1057l 0L uels
E0SLIEYYIO |EOB €104 pua
0S¥ LI06EL9 |E0B £8E9° L8591 21024 '80.5¥(55:6 1BlS
6¥¥L |6BRELY l2o8 SG6 pus
96EL {9EEL9 (208 £E5 L 0C591L BI0L ED.5V{LE 6 uels
S6EL |SEELD [lo® LE6 pua
CPEL (18219 (LB 8899°81.59}% LIB90LS1|6L6 14BelSs
LvEL 08I |008 6l:6 pua
@BZLiggle |6o8 692C L1594 LVE29 LL.5F|10:6 Els
LB} (92219 |66L 106 pus
YEZTLIELLLY |66 BBLLGL.59L L095°CL.SYiCP 8 uels
EECH|SLLLD (86Z1 P pua
0BLLIGLLLY (BEL ZIR2 T1.59} LYES E1.84:52:8 iEs
6LLi|BLLIS {164 ¥eig pud
SZL1L|G9019 464 BS9BC L5911 L9B¥ P L.S¥ {8308 ues
GELL|POQLE (964 08 pu2
2L0L{L10L9 |96 veLly L1591 EB6E SLoSY|8YIL HEs
LAOLQLOLY ISBL SPid pus
8LOL L5609 (SB6L 6680°01.591 YEBC 9LoG¥] 084 els
L30L|95608 |[¥62 0E:L pUB
Y96 [E060% b6L E6ELBO.S9L eY0C LSy |EliL ilels
£96 |20603 IE6L chil pua
QL6 |6¥809 (|E6L #5-9 1els
606 |{BPBOS |E64 Y98 L0591 0860°8L.5¢|¥5 9 pua
958 iS6L09 |64 EEEREED €5B6'BL.5¥ uels
558 Y6409 [L6Z pua
c08 |0vi09 {16l S L85 90591 LLLEGLoGF|BL Y 1S
108 6EL09 |06L FTH: pua
gv/ (98309 |06/ OFl L E0.S9L Z¥18°02.5¥100:9 es
LyL |S8809 687 00:9 pus
¥69 |[2E909 687 116973 0.59} YPER LE5t PG JE}S
£69 |[IE909 |88L BYi§ pu2
Qv9 |8/5Q09 [BBYL 668100591 TESL ZESY|VEE Hels
6€9 1ZLS09 |[Z87 ¥e-§ pua
98§ |¥2509 |/8/ 6.57'85.¥91 YCEL ECSF|90:5 els
G8S |£2509 {98/ 90:G pua
2ES |0L¥09 {98L VLL2 LG¥9) BI0L Yo .S¥ |8 Yy s
LES |69Y09 {S8L arie pua
Bi¥ 9L¥CI |S8L 2808 §S.¥9L 9569 Ge.51|0E ¥ 1Es
Ai¥ (SLyD9 |bPBS [il:5] pua
ver [€9E0Y  |¥BL G6BE ¥SoV 9L S695°98.5F|2 ) ¥ 1iBls
g2y |19E09 (€8s gy pus
0.E |80E03 (£8Z €168 €579l EERENEE LI ERS LElS
69€ |Z0E09 [ZBL ¥G € pua




0661 {8EPEY [L¥E 8RL ¥E-991% 1.2 08eSPiBLILE | 1BlS
6861 |LEVYET |0VB 8L 12 pua
SE6L [FBEES [0¥8 2vL'CE.991 £98'61.57 /00t | }4Bi8
SE6l|E8EE9 |6ES 00:le pua
2881 i0eEE9 [6ER Li0TLE-98) LES 6lLoSPic¥:0g8 | WEIS
L881 |EZEET [BER gyi02 pua
8eg)|3LCED |BER P78 80991 S0L'6L.S¥|¥E0C | MBS
LC8L|5/CE9 |LE8 202 pua
pLLLiCCTEY |/EB 120°L8.981 £2L°81.5%190:02 | HEIS
ELLL|1CEE9 19E8 90:02 pus
02,1 [B91E9 [9E8 398 2,991 LLE8L.5P|8Y 6L 128
6lLL11L91E9 |sEQ 87 61 pua
9994 [P L LES [GER §.6'2C-991 Y¥6'L LS {0E 6L els
S99 |ELLED [vER 0E:61 pua
Z2L91|090E9 |vER £26'0¢.99¢ 0/6°LLSY|Z1 61 1els
LLOLIBS0EY |EEB 2Li6L pua
855190089 |€C8 01°GLo991L SGLLLoSPIVS 8L UElS
L5511 |SC0E9 (2E8 ¥5:81 pua
¥0SL 25629 12E8 Z81L6'9L.99L £492°91-E7 988} 14838
€061 LSE6E9 |18 9Egl pus
08yl |86829 [LEB QELE ¥ 1991 LPBE 9LSt{BL 8L Wels
6¥¥i|£6829 |0ER gL:8i pus
96EL [FPRED |0ER LBEB'E L0891 PEGE'GLGF|0081 Bs
SBEL|CYecy 628 00-81L pua
CYELINELCY [6E8 9¥96°C1-991 GBS GLaSYIZP LL ues
\PEL 68229 1828 A pua
88E L [9ELEY |BTB €8E0 60,981 1902 S oS¢ ¥E L) 14218
LBEZLISELCY 428 yeill pua
YEZL 28929 [LE8 GECL L0991 ¥SL8'FLoGI90:LL uels
£E€24 18929 [9¢w 90:L1L pus
08il (82229 |928 2LBL G981 08P ¥1.57(8F 9% JEelS
6411)[22929 |52@ gvi9l pus
9T LLirLiSE9 |SE8 0252 80995 9670 1 LoS¥{0E-9L 1Bl
SELLIELSEY |[vEs 0691 pua
ci0L|0e5ce |vee 668110981 P85S9 ELSPIZLIOL LELS
LL0L|6LEED (E28 ZLi9l pua
g10L99¢¥29 |£e8 SLEL 65,991 BEPE E1S¥|55:G} [H=E
LL0LiS9vZ9 [2Z8 G851 pua
¥96 |2lv28 i2gg £456'99.591 S9ZRCLGPI9EGL els
€96 [LI¥29 |léw 9EIGL pua
0L6 [BSEZY [l2B BSEB V5594 200¥ €578 5} els
606 [85E29 |oee gl:61 pua
9598 {Y0ec9 |0Z8 L2 T5.59) 0186 L L5+ {00-GL 1els
558 |£0£29 618 00°61L pua
208 |Ds52e9 i6le BS9°05.591 G195 L1oSYiZh vl | IBIS
3108 6¥SC9 [8i8 vl pua
87, [96L29 |gi8 2996°'8+.551 BEIL LIS |¥E ¥ L ues
LvL |S6i¢9 L18 Yevl pua
¥69 |eri29 |L18 280891991 ¥S6L 0L-St[{90 7L els
€69 [Lvig9 |9l 90:¥1 pus
0¥9 (88029 |9LB LIBL PPo59L LrOPOLeSh|8P EL 1els
BES [LBDE9 |SLE g¥ el pus
9g& |¥e029 S8 RLEH TS B0%0°0L.Sv|0EEL 14Els
§8S |EE0Z9 (vI® 0eel pus
CES |DB6IL9 |viB LZeL Lye59t BP0 60.57{ZL 8L els
LES 64619 [ELg giigt bus
8.% |B2BLY [Eig g2LE6E.591 g5PE 60.9%|¥E 21 jes
LLi¥ (5CBL9 (I8 rS el pu@
¥y 24819 (218 BYZS /Ea59L L¥G6'80.57|98:2 Els




JINSIAS JO ANA

m

d€ 3N IO ON3 SPEZE69E9 |Sv8 958'EV.99L 982 ¢e.5% EF 2T pus|  JINSIIS IO T
9e0e #G9E9 |SvE Biy E¥.98L L8 FE57I0EEL sl g€ INTH0 ON3
G02T|E59E9 |vve 0E:ge pusige-BW-LL  1kL
gGLe {00989 (PF8 9¥8 0¥.99% SOS LT.EP|ELEE el
LGLE 66588 BV gigd pua
B60T |9YSED |6+8 €LG°BE.99% PO L2.GP |55 12 JiBlS
LB0C |SYSES |T¥B ¥Sile pua
YvGe |c6VES [SvB ¥85 98381 LP9 0251 9E L Hejs
EFOZ|L6VES |LP8B 982 pus




Appendix C

22 radio sonobuoys were deployed from the R/V Ewing along lines P1 and P3to
provide upper crustal seismic velocity control for these line. 6 sonobuoys did not transmit
any data or gave poor data. 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 165 and 166, and the second radio channel on traces 167 and 168. 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 example record section "Sonobuoy 20" shows several distinct phases: the
direct water wave arrival, an intermediate velocity sediment refraction (about 2 km/s), and a
series of strong refractions from a complex basement structure.
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AppendIXD O

Hydrosweep Data

Hydrosweep data were recorded for the whole survey, apart from some small gaps. The
data were edited onboard using the MB software. The following figures give some

examples of the output.
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Puysegur Trench Hydrosweep Coverage
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Appcndlx Lo
Magnetic, Gravity and Bathymetry Data Plots

The underway gravity, magnbetic and centre-beam bathymetry data are plotted on the
following figures for lines 1P, 2P and 3P. The gravity data were recorded with a BGM K3
marine gravimeter No 314. Magnetic data were recorded using a Varian V-75 proton
magnetometer. Bathymetry data are from the centre beam of the Hydrosweep system.
Bathymetric and shallow seismic data were also recorded using a 3.5 kHz system.
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MSC Line_3p
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Appendix F
Weather and Sea Data from Ship's Log

DATE HOUR WIND SWELL
force dir ht (feet) dir
FRI 8 MARCH 4 jite - - -
8 lite - - -
12 2 BNE - -
16 4 NE 3 NExN
20 3 SExS 3 ENE
24 4 S = SSw
SAT 9 MARCH 4 4 SExE 2 NE
8 3 -4 SE xS 2 - 3 ENE
12 2 S 1y 2 - 3 NExN
16 4 SW xW 2 - 4 Wsw
20 5 WsW 3 Wiy
24 5-86 Sw 4 -- 5 W
SUN 10 MARCH 4 6 SWxwW 5 -7 SWxwW
: B 7 SW ty 8 -- 10 WSW
12 6 SW g8 -- 10 WSW
16 7 Ssw B -- 10 SWxS
20 6 Sxi/ew |8 -- 10 SxW
24 4 SxwW 8 -- 10 Sxw
MCN 11 MARCH 4 6 SxW 6 - 8 SxW
8 4 SxW 6 -- 8 SxW
12 3 SxS81/2E |6 SWxS
16 4 Sxw 6 Sxw
20 5 SxW 4 -- 6 SE SxW
24 5 SxW 5 SE1y
TUS 12 MARCH 4 6 SxW 6 SxW
8 6 SSwW 6 SSw
12 4 SWxSW 6 SWxS
1/28
16 5 SxW 3 -5 SSwW
20 4 WNW 4 SWxS
24 6 Wy W 1/25(4 SW "1y
WED 13 MARCH 4 4 WxN 4 Sw
8 3 WNW 3 -4 SWxS
12 4 NW 1y 3 SyE
16 4 WNW 3 Sw
20 3 - 4 NNE 3 SxW
24 4 ENE 3 NxE
THU 14 MARCH 4 4 ENE 2 NxE
8 tite - -




