Table A-3

TABLE OF ARCHIVED OBH DATA
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OBH FILES
FILE SIZE BACKUP 1 BACKUP 2
mll_23.dat 65,011,712 whoid01 osu001
mil_21.dat 71,106,560 whoi(02 osu02
mil2_18.dat 84,312,064 whoi003 osu003
mll_16.dat 87,359,488 whoi004 osu004
mill_17.dat 96,501,760 whoi005 osuf05
mll_24.dat 99,549,184 whoi006 osuB06
ml2_22.dat 123,928,576 whoi007 osu(d7
ml3_27.dat 122,912,768 whoiO08 osu(}08
--mkt3_26.dat 137,134,080 whoi((9 osu009
mli8_23.dat 132,055,040 whoi010 . osul10
mi8_16.dat 139,165,696 whoi(11 osull1]
ml6_22.dat 172,687,360 whoi012 osu012
ml6_21.dat 176,750,592 whoi013 osu013
ml5_17.dat 182,845,440 whoi0l4 osu0i4
mlS_18.dat 185,892,864 whoi0Ol5 osuQ15
ml5_24.dat 191,987,712 whoi016 osull6
ml6_20.dat 111,738,880 whoi(17 osul17
mlé_27.dat 114,786,304 whor(018 osu18
ml6_26.dat 117,833,728 whoi(19 osu019
SEGY FILES
FILES BACKUP 1 BACKUP 2
Line 1 {wa-1)
obhs 16,17,18,21,22,23,24 whoisegyl osusegy|l
Line Ib {mcs-1b)
cbhs 16,17,18,21,22,23,24 whoisegy2 osusegy
Line lc {mcs-1¢)
obhs 16,17,18,21,22,23,24 whoisegy3 osusegy3
Lme 11 {mcs-11)
obhs 16,17,18,21,22,23,24 whoisegyd osusegyd
'Line 10 (mcs-10)
.obhs 16,17,18,22,24 whoisegy5 asusegys
Line 2 (mcs-2)}
obhs 16,17,18,21,22,23,24 whoisegy6 osusegy6
Line 10b {mcs-10b)
obhs 16,17,18,22.24 whoisegy7 osusegy’7
Line 7,7a (mcs-7,7a)
obh 22 whoisegy3 osusegyy
Line § (incs-8)
obhs 16,17,18,21,22,23,24 whoisegy9 osusegy9
Line 4 (mcs-4)
obhs 16,17,18,21,22,23,24 whoisegy10 osusegy10
Line 5 {incs-5)
obhs 16,17,18,21,22,23,24 whoisegy11 osusegy!l
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THE USGS OCEAN BOTTOM SEISMOMETERS

The Occan Bottom Seismometer (OBS) is a self-contained data-acquisition system that is
deployed on the ocean floor to record wide-offset seismic data on a 200 Megabyte hard disk. There are
cight OBS's; four are rated for a depth up to 500 meters, and the other four are rated to 5,000 meters.
Each OBS is powered using 72 alkaline batteries which will run all of the systems for ten days. The US
Geological Survey OBS has been designed as a continuous recording system set up to acquire signals from
one vertical 4.5 Hertz geophone, two horizontal 4.5 Hertz geophones, and one hydrophone. The software
controlling the system allows selection of any combination of these four channels to sample at 100
sampies/second, providing a record
time of 72 hours for all four
channels.

Each acquisition of data
into the memory buffer is 1,015,808
bytes. The time and data pointer for
that acquisition are placed into a
header that gets recorded with each
memory buffer of data. The OBS's
record data continuously with these
time-of-day marks in the data as the
only reference to external events, To
provide the highest possible accuracy
time is recorded to the nearest L
millisecond. Each OBS uses an Figura 6. Major Components of the OBS
oven-controlled oscillator as a stable
clock reference for which the drift in time can be as little as 0.5 milliseconds/day. This accuracy requires
several days of careful calibration and the use of a rubidium (Rb) standard as a reference for the
oscillators. All eight OBS data lopgers are continuously powered using a 24 volt DC power supply to keep
the oscillators at a constant temperature, Prior to each deployment, the frequency of each oscillator is
checked, and if necessary, recalibrated. The time-of-day is set via software in each logger using the
minute pulse of the GPS satellite clock as a starting trigger. When locked on a satellite, the time is
accurate to within 100 nanoseconds, and the Rb standard can be used to maintain an accurate time when
satellite coverage is not adequate. The offset from GPS time is determined by comparing the second pulse
of the data logger with the second pulse of the GPS clock. After each deployment, the offset is measured
again to determine the total drift,

The data loggers in each OBS use a 200 Megabyte hard disk to store the acquired data. The data
must be transferred to another storage media each time an OBS is retrieved. A 386 PC with a 2.2
gigabyte hard disk and an exabyte tape drive is used to archive the data. Data is downloaded from the
data logger onto the hard disk of the PC. The quality of the data is checked using two programs, One
program reads, displays, and checks the header information of each data record. This program will report
any errors found. The second program graphically displays the sensor data for all four channels, Once all
oftheOBS'sha\rebeendnﬂmloaded,thcdataﬁlesmwrittentucxahytctapeinTARfurmalfor
permanent storage.

Deployment and recovery operations are simple operations designed to work on a variety of
different vessels. The OBS's are programmed, sealed, and stored on deck prior to deployment. At the
deployment location, the release is tested a final time, and the OBS is then attached to its anchor. The
preferred method of deployment uses a winch to lift the OBS and anchor and an A-frame to move the
assembly outboard of the ship. The OBS is then lowered to the water surface where a simple rope loop
and metal pin is used to release the OBS into the water to free fall to the bottom. An acoustic release is
used to free the OBS from its anchor. Once released, the OBS rises to the surface at a raie of 1
meter/second. Atmemrfamm:mmuymumﬁdm“dnﬂashmﬂdinspomngﬂmﬂmﬁng
OBS. The OBS is attached to the lifting line using a snap hook mounted on a pole, and once the OBS is
lifted back aboard, the release is recocked to turn off the strobes. The deep water OBS and anchor weigh




320 Ibs. in air, so the requirements for lifting are not much, A block and tackle are often used when no
winch is available. The shallow water OBS and anchor only weigh 250 Ibs. in air enabling small boat
operations such as this cruise.

B-2



_ TREHUL1.XLS __ .
lnm SPHERE # A1 A2 Ad B C-1 c3 Cd C.8
Station ¥ 15 18 8 6 2 10 14 4
{Battery Connection Time G12046:07] 6M2B4652) GM0RE2447| GMORE1S43| 68941914 614132 eM204 442 6RmE013
[Bettery Disconnect 61904 0:10( 61804 18:15]  6H504 B.4S[LOST BI4941730| 61458430 619842:40| 61504550
Main Battery Voltage
Starl
| volts = 24 2467 4.7 2457 205 2511 2457 2495 2188
voits = 12 12,07 1201 1202 1247 1221 1201 1239 14.84
volts = .12 1271 1264 1268 128 1284 4277 12.76 427
End
voits = 24 19,53 19.4 19.03 20.29 20,39 18.63 §9.09
I' volts = 12 9.43 9,87 963 9.83 9.73 93 921
volts = .12 A14 A14.09 A1.24 4213 At.44 1095 -10.77|
|Release Battery
| Starl 12.85 12.46 12.41 1307 1287 1262 1261 12.86
End 1254 1214 1234 12.43 2.4 2.2 1232
Time-of.Day
Start | GM2BA624] GH204707| 61042200 60942001 60941934] en184151]  erzmesoa| 6992040
_ offsel [ms) 1.48 356 8,64 48 224 1.46 376 1.48
] End| 61904000 6180418:11] 6&M6S48:30 6MAB4 1725 611594 3:16|Prog lock Osc. fell out
I offset {ms) 788 666 38,8 656 -45.4[no test na test
Deployment
Tme
Water Depth (m) 610 260 495 1223 285 115 1570 2350
| Latitedo 40 13,383 N |404200N  [392385N  J302158N  {30178N  {39406N 000033N [39202N
Longituda[124 3065 W  [1245700W  |12400000W [1241512W  [12449200W [12353667TW |124 54867 W 124 0067 W
Navigation |GPS GPS {GPs GPS lGes {GPs GPS lePs
Recovery
Time| 618942320 61884 1704 694 16:06] 6MS042:40] GHUS41:42] 61504 16:20
Latitude |40 13.402N [0 QOSN  |R236TN  |LOST B/ITAN  [0H058N  [400008N [B200N
Longitude] 124 36703 W [12456817W [1240083W 12040.145W [1235362wW  [12454766W (124 20.116W |
Navigation|GPS GPS IGPS GPS {Ges ars GRS lePs |
offset (m) rid £4 61 1w 29|
range (m) £66.9 25382 5966 2906.8 1416 15923 2365 5{
Tracks written 1% 118 121 131 |no data 129 131
[ ¥rack Emors 0 0 - of 0{Bad start?7? 0 ol
[ Total Time drift (ms) foward 8028 7016 a4 T 6784 766] WALUEI | IVALLE!
|Estimeatod dif {ms) 816 706
vols = 24 514 51 464 205 482 418 632 405
“ voits = 12 264 214 230 1247 238 228 309 263
. volls = .12 A61 A16) A4 4282 071 133 1.8 151
L ' Release 0.3¢ _ 0% 0.07| 1302 oM o4 0.19 0.54
Page 1



TREHUL2.XLS
0BS SPHERE # A-{ A2 A3 C-1 c3 C4 co
[ Station # 2 5 % 2 . ¥ 28
Battery Connection Time G2004 4020 2004 4:41]  6HER4 L5 61684 400 &1694 241 618940:00[ 61704 1508
Battery Disconnect 62304 23:50| 6494 440 6722004 1430 6229420:450 6RVL400| 62104024| 608 215
Main Batiery Voltage
Starl
volts = 24 24.59 2491 2459 2501 2441 2508 2407
voits = 12 12.06 12.44 1203 1217 11.85 1245 11,89
volls = 12 12.82 1265 1275 4274 1261 1272 1253
End
volts = 24 20.14 198 19.17 19.68 18.26 2139 19.45
voits » 12 0.7 0.84 9.3 9.55 8.53 105 952
volts = -12 A1.49 A1.14 RTRE: 1193 140.79 1068 11.14
Release Battery
- Start 12.42 1236 1238 129 128 12.38 12 61
. End 11.99 11.49 1167 12.44 12.15 119 11.91
Time-of-Day
Start] G4 418 620044:47] 61604503 61604 4:19!  61604282) 6M9B47-18] 6704153
offset {ms) 8.24 0528 26 3.96 6 584 7.84
End|Prog. emor Prog. efror 672204 1422 fProg. emror 1Prog. error no data locked up
offsel {ms) [no test no lest 676 he tes no test no lest na tes
Deployment
| Time
Water Depth {m) 272 MH 289 2375 1082 1085
Letitude |40 473 N 0T076IN  [4086717N OMIBEN  [08667TN [ 23N 120067 N
! Longitude]124 35783 W {12459967TW [12544.75w 12630.5W [15202W  [12430183W (1244775 W
Navigation|GPS icrs lPs {GPs lors GPS GPS
Recovery
Time| 623042349 &240d 41| 2041228 G2B42034] &304 240 62004 2212) 62004 20:58
, - Latitude|40 47.31EN  [4050.773N  [4056.756 N 0BIEN  [4010055N [412232N [4120448N
| Longitude]124 35056 W (12500150 W [125 45.015W 12530206W |12528.13W  [52430045W [12447684W
Navigation |GPS GP3 icPs {GPS 1GPS GRS GPS
offset () 109 125 378 184 191 94 177
range (m) 547 0147 3121| 2000.7 2381.4 1084 11025
er writien - 208 208 12 208 208 |No DATA 149
Track Emors 0 0 0 0 0 of .
lTuhI Time drifl (ms) foward #VALUE! #/ALLE! 702 0f WVALUEY INALUE! #/ALUE! P/ ALUE!
Estmated drift {ms) i5.4 4.2 90.2 8302 T 3874
Batlery drain
volts = 24 445 511 5.4 0 5.3 6.15 369 462
volts = 12 229 26 21 0 2.62 33 196 237
volts = 12 1.3 -151 EY: 0 081 1.82 204 439
i Relcase 043 087 051 0 0.46 065 048] 07
- - — o i’age 1 ) T




Appendix C
Single Channel Seismic Survey

A single channe! seismic reflection survey program was added to W9406A to take
advantage of slack time in the OBS/OBH program, between times when instruments were
deployed and before they needed to be recovered. The surveys of proposed northern California
ODP drilling sites were funded by the JOI U.S. Science Support Program. We used an 80 cubic
inch water gun and a two channel hydrophone streamer from the U.S.G.S. (Woods Hole)
powered by the OSU air compressor. The single channel seismic reflection data were recorded
on the U.S.G.S. digital acquisition system, based on the xseismics acquisition program on a
Masscomp computer.

In addition, 3.5 kHz and 12 kHz seismic reflection data were recorded on a Quester

Tangent ISAH-S data acquisition system. On this cruise we used a 20 kHz sampling rate for
both 3.5 and 12 kHz channels and 400 millisecond sampling window for data recording.

Table C1 is a summary of the results of the surveys. Feur proposed drillsites, CA-1, CA-
2, CA-4, and CA-7 were surveyed during W9400A. Problems with the SCS hydrophone
streamer, and to a lesser extent with the digital recording and water gun firing line, limited the
amount of data recorded during the cruise. Nevertheless, site surveys were completed at the four
ODP drillsite locations.

Significant problems with the streamer occurred at the beginning and the end of
WO406A. At the beginning we could not get the streamer to function during the first CA-7
survey. The problem was eventually traced to electrical interference between the two streamer
channels. When one channel was disabled, the other worked well. Note that the two ‘channels’
of data recorded digitally are from one streamer channel with slightly different filter and gain
settings. The channel 1 record represents the primary data record, while channel 2 is typically
where more experimental settings were tried. At the end of the cruise the streamer failed again
during its deployment for a small survey of the deformation front west of Eureka. When we
recorded the streamer we noted one broken wire at a hydrophone and some evidence of seawater
infiltration. This effectively ended all possibilities for future SCS work on this cruise.

A bug in the digital acquisition program also caused data loss. It was only discovered
after a significant portion of the first CA-2 survey had been accomplished. Only half of the
nominal time for a data record was actually digitized. The problem was fixed after
communication with the shore by setting two records per trace recorded. Only lines 11 and 12 of
the first CA-2 survey were recorded properly.

~ Finally, some data loss occurred on the first CA-4 survey because of triggering problems
on the 80 cubic inch water gun. We noted weak returns on the first line (CA4-]1) surveyed. By
line CA4-3, the gun was firing erratically and poor data were being recorded. We recovered the
water gun and replaced the solenoid, but noticed that much of the problem seemed to occur at the
connection of the solenoid and the trigger line. By manipulating the line we could get the gun to
fire regularly, and restarted the CA4-3 line.

All members of the Wecoma crew cooperated to make the SCS surveys successful, and
for the most part the ship's layout was conducive to the SCS operation. One improvement - a
forward crutch for the ship's crane could have made using the A-frame more efficient. During
W9406A a crane operator needed to be called to lift the crane from its crutch on the A-frame
before we couid begin deployment or recovery operations.



(all times in PDT)

lime Date

start 0100 6/11
end 0246 6/12
start 2340 6/12
end 0040 6/14
start 1400 6/15
end 2130 6/15
~start 1958  6/16
end 0600 6/17
start 1706  6/17
end 0447 6/18
start 1130 6/19
end 2212 6/19
start 1236 6/20
end 0527 6721
start 2322 6/22
end 1042 6/23
start 2301 6723
1120 624

UInmm

Site
CA-7

CA-2

CA-7

CA-4

CA-1

CA-1

CA4

CA-2

DF

N
39° 22

39° 58"

39° 22"
41° 00
41° 40
41° 40
41° 00"

39° 5%

40°51"

W

124°16¢'

125°27

124°16°

126924

124°58

124°58"

12624

125°27

125°00°

ation

Comments

Streamer failed to operate -

no SCS but analog & digital 3.5 & 12
kHz recorded

Streamey functional.

Recording problem on digital SCS-
limits digital SCS recording to line 12.
Analog SCS & analog & digital 3.5 &
12 kHz collected on lines 1 - 12

Analog & digital records of
all lines, SCS, 3.5 & 12 kHz, lines 1 -
9 .

Erratic finng of water gun
limits SCS survey. Digital & analog
SCS, 3.5 & 12 kHz recorded, lines 1 -3

All gear functioning.
Analog & digital SCS, 3.5 & 12 kHz
recordedon lines 1-9

All gear functioning.
Analog & digital data recorded on
lines 10 - 16

All gear functioning,

Analog & digital data recorded on
lines 4 - 14

All gear functioning.
Analog & digital data recorded on
lines 13-21

Small survey of

- deformation front. Streamer fmled

immediately after deployment. No
SCS, but digital & analog 3.5 & 12

- kHz dataon linesDF 1-7
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APPENDIX D

SCIENTIFIC STAFF FOR R/V WECOMA CRUISE:

John Chambers (Boise State) graduate student

Vee-Ann Cross (USGS) research associate

Jim Dolan (WHQI) research associate

David DuBois (WHOI) senior research assistant

Tim Holt (OSU) faculty research assistant

Pete Kalk {OST) faculty research assistant

Christof Lendl (OSU) graduate student

Mitch Lyle (Boise State) co-chief scientist

Don Michaelson (OSU) faculty research assistant

Greg Miller (USGS) research associate

Ken Peal (WHOI) senior engineer

Anne Trehu (OSU) chief scientist

Brian Wendler {QOSU) faculty research assistant

F. Beecher Wooding (WHOI) research associate
APPENDIX E

MENDOCINO WORKING GROUP

Project Coordinator:

Co-Principal Investigators:

Additional Investigators:

Anne Trehu, Oregon State University

Bruce Beaudoin, Stanford University
Simon Klemperer, Stanford University
Alan Levander, Rice University

Anne Meltzer, Lehigh University

Gary Carver, Humboldt State University

Kevin Furlong, Pennsylvania State University

John Diebold, Lamont Doherty Geological Observatory
Mike Purdy, Woods Hole Oceanographic Institution
Manik Talwani, Houston Advanced Research Cente
Sam Clarke, US Geological Survey o

‘Walter Mooney, US Geological Survey
‘Ray Wells, US Geological Survey

George Zandt, Lawrence Livermore National Laboratory

WORKING GROUP FOR 1994 DATA ACQUISITION:

Anne Meltzer, Sam Clarke, John Diebold, Nikki Godfrey, Sean Gulick: MCS data
acquisition from the R/V Ewing

Alan Levander and others: dense, linear onshore PASSCAL arrays

Bruce Beaudoin and John Hole: onshore PASSCAL 3-D array.

Anne Trehu and others: OBH and OBS deployments from the R/V Wecoma
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