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CRUISE REPORT FM3507

STUDENT CRUISE X1 /7 BONIN ARC il

ICAL MARRATIVE

1987 Depart Austin 0930 L*® *L - ajl times are local
Arrive Osaka 1840

0600 Cruise departure

2107 Deployed HIG 0B5-

2121 Deployed HIG OBS-2

2245 Deployed HIG OBS-3

RN Deployed HIG 0BS-4

0245 Deployed HiG 0B5-6

0350 Deployed Hib 065-3

0400-0930 Transit to streamer depiogment site

0954-2245 Deployed streamer; checksd a few boots for causes of bad
channels and re,rﬂaz::eﬂ section 21

230-
_.x:u!t*.d ba‘f",“&af_r.zr; ?,ur e:e]':,-‘i ard 7 ‘,::; Sho e
g before depioying U7 0BS5S so that we could De sure mat YE
could shool 1o thermn atl ail

1241~

2114 Shot Line 8 wi cu. in.air

with two compress
1114-0328 transitted to Lx
0328-1407 Shot Line 8 with twr_x 2000 in guns at 20 sec., maintaining
1960 psi. Compressors ranat marginally high temperatl_u‘eg.

This mode of »mer-:ﬂun continued throughout the cruise

gun at 20sec.rep rate
Y

1410-1920 Retrieved air guns & transitted to UT OB5-A site
1922 Deployed UT 0B5-A

1920-2313 Transitted to and depioyed UT 0OBS-B

2212~

0400 Transitied

to and deployed UT 0BS-
O400-0720 Transitted tn

10

in

and denloyed UT UE,:_-[,

Q730-1120 Transitted 1o and depioyed LT DBS-E
1120-1329 Transitted io Line |
1329-2155 Shot Line 1 with one 2000 in gun starting at a rep rate of 14

s58c. maintaining 1980 - 2000 ps1. Increased rep rate to 18 sec.
incrementally with deep water delay increase to 8 sec. Obtained
48 to 43 fold.

1838 Main coupling on port compressor failed;
rest of the cruise.

compressor 1ost for the



2200-2400 Transitted to Line 2
10 Aug 0000G-
11 Aug 0145 Shot Line 2 with one 2000 in gun at 20 sec rep rate
maintaining » 1900 psi.
3146-1628 Shot Line 3; same parameters as Line 2.
1630-2107 Transitted to Line 4. Retrieved 2000 in gun and deployed two
arrays {2130 cu in. total). Two more hours for gun repairs than
for transit.

12 Aug 095]
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DH30-1610 Trans tted to UT DBS-E site and Eﬁ’j”pd surfacing.
o1l UT OB5-E retrieved -
1531 UT 0BS-0 retrieved
2122 U7 OB5-C retrieved
2343 U7 OB5-B reirieved
19 Aug 0246 UT 0BS-A retrieved; HiG 0BS-5 4id not surface
2900-0747 H%B NB5-5 did not surface
00 HIG 0BS-4 4id rot surface
HIG OBS-2 did not surface
HIG OB5-2 did not surface
HiG DB5-1 did not :-‘_JfTr:H___; reiuwnad 1o Hih G0=5-56 3ite 1o
awail possibiiity that times were p rogrammed 24 hours jate.

16 Aug 0230-0400 HIG OBS-6 did not surface
0530-0600 HIG 0BS-5 did not surface; retrieval abandoned; began transit
to Osaka.
17 Aug 2015 Arrived Osaka



DISCUSSION AND COMMENT,

seismic System

Streamer: Twao sections of streamer were skinned and boxed for shipment to
Galveston and refurbishing. One had been removed prior to our arrival and section
31 was swapped out during streamer deplogment. it had Teaked almost dry through
one of several old patches an the reel. A section in the same location (first or
second wrap, starboard side) began leaking heavily during the iatter part of the
treamer retrieval. This section will need ﬂutx,hmq or replacement on the next
treamer deployment. If the Teaking section is on the innermost wrap, the leader on
which it lies should be checked for anything sharp which may have caused the leak.

[P I p]

annels 12, 61, and 55 are dead or neariy so. mmw; 12 T'S Eie: i -:uh :,cmn.

The inner half of the streamer was well balanced; the cuter half was heavy around
sections eleven and one and light (or had an uncalibrated depth indicator) at section
four. The area around section 11 was lightened during retrieval; the outermost

zection or two should be Hightened by 3 or 4 feads upon the next leDvJLg”xE-ﬂT
Ch
Channels 25 and 67 appear noisy on the d}
Overall, the streamer 15 a littie heavy at a
bugy separated at the inboard end of 113 tow
presumably a shackle failure during calm seas
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The winch sysiem worked entirely satisfactory
the full streamer at slow ahead on two engines (about 4 knots) and ¢ it
taster than il can be jevel wound at al .Eﬁnu Dacking down on the sireamer was
.......... - 3

never nacessary to maintain enough stack to have a catenary Trom the drum to tha
water that did not touch the deck. All wark was done in calm 2eas.

"“* pond

Sources: The two large (2000 cubic inch) air guns worked satis c:rﬂg throughout
the cruise. However, on oneg line, the 1ifting wire rope on 'rhe 5 un broke at
the fitting - necessitating retrieving it with H"e chain and time-consuming jury
rigging. Apparently this break was due 1o wire fatigue and suggests that fittings
should be replaced at reguiar intervals as preventative maintenance. As bad or

worse was the detachment of the port gun from its tow chain. The qun was Tired for
an unknown time hanging on its retrieval wire. The entire chain attachment came
oif, apparentiy due 1o the working ioose of the attachment bolts. One set of 3pare
chain-holding blocks were aboard, but spare bolts were not. Several sets of such

zmall spars parts should be carried

The arrays also worked satisfactorily aithough at teast one f1iting was gone and
one gun was ‘dangling’ on each retrieval. The system of deploging all guns and ysing
only half with the other half as 100% backup for switch- ing when necessary,
enabled us to complete S0 mile lines satisfactorily. Any lines shot with iess than
this configuration had holes in it or required circling while making gun repairs. Gun
repairs made during interline transits (generally 2 to 4 hours) always took longer
than the transits and thus necessitated additional circling. Part of the reason for
this and the reason why arrays were not used until late in the cruize, was that the
gun technician experienced with them was medically impaired until l1ate in the

LA



The array winches work sio ut they have only a short distance to pull and
seem L0 be satisfactory. Both

Wiy, b
umbiiical and chain winches can be operated
tarboard winch controls are somewhat more difficult
alloon and rigging was 1ost after it was passed from the upper
tresmer dprk but not secured there. Sevoral small hydraulic leaks are

cches llun 0 be repaired in U?ika

Fold and source volume were significantiy Tower than desired, because only one
»:a:;rrnpre&snr was availabie Tor most of the cruise. Fur TYPr‘mﬂrP pperation of both
COMPressors was marginal gue to overhealing Exiensive repairs were started in
Usaka to overcomes the overheating The coupling failure on the port compressor was
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previous iegs may have been due to ambiguous (or even incorrect) programming
and/or bad weather (6-5 f1 seas or worse)
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program with only a few hangups. The
lotiedon a grid shouid be checked, because plotling coordinates
from grm coordinates {that is, after the barder is drawn, data

g on A mffe rent gridl. Also, starting a new plot sometimes requires a

‘ a grid was started, the only program failure ia complete
resylt of very fast scralling (pushing NEXT or BACK) through

53 r'e ldn_, interaciive
. 3 3
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FM35-07 Cruise Report Supplement (OBS)

We conducted a small-stale ocean-bottom seismograph (OBS) experiment

during the student training cruise,

FM35-07, in the Bonin arc area. We

deployed five OBS units along multichannel lines 2 and 3, which ran

perpendicular to the trench axis,
the units recorded full data, one recorded partial data,

Three of
and one

and recovered all of them.

recorded none.

Paul McPherson and I were in charge of the OBS operation,
fortunate to have Dr. Toru Ouchi of Kobe University,
OBS seismologist,

and we were
a veteran Japanese
on board to participated in the experiment. Also on

board were Dr. Patricia Cooper and Mr. David Barrett of Hawaii Institute
of Geophysics with their ocean-bottom seismographs.

In the following chronological list of events,
in local Japanese standard time

the indicated times are

(JST). Additional pertinent data are

given in Table 1.

August 8
10:00:00

19:22:15

23:13:00
August 9

04:00:20

A07:30:20
11:19:55
August_ 10

07:45

Started main clocks on all five OBS's.

Deployed OBS unit 81-4 at site A. The deployment was
delayed from the origirally planned date of August 6 because
of the bad weather and also of compressor problem.

Deployed OBS unit 81-2 at site B.

Deployed OBS unit 84-1 at site C after a delay of about 30
minutes caused by a failure of the deployment gig. Since we
deployed our OBS's with the full streamer out, and thus were
unable to stop or to make a quick turn, the delay caused the
mislocation of the OBS by about 2 nautical miles from the
planned site.

Deployed OBS unit 83-4 at site D.

Deployed OBS unit 81-3 at siteé E.

While shooting line 2 at 20 second rep. rate with a single'
2000 in3 gun, started recording on OBS at site D, followed
by one at site E at 08:00, one at site B at 17:15 and one at
site A at 20:02. Shooting continued on line 3 at the same
rate with the same gun.

Completed recording on OBS at site A. Other OBS's completed
recording earlier: E at 12:19, D at 21:26 on August 10, and
B at 06:30 on August 11.



August 14

16:00 OBS at sit® E surfaced after being released from the sea
floor at 14:55.

16:11 OBS at site E recovered on board. The tape was found to
have run past the end-of-tape mark and completely been wound
on the take-up reel, thus restricting the recorded data only
to the first track of the tape. A failure of the sensing
of the end-of-tape mark appears to be responsible for the
problem.

18:26 OBS at site D surfaced after being released from the sea
floor at 17:40.

18:31 OBS at site D recovered on board. The tape contained full
data.

21:03 OBS at site C surfaced after being released from the sea
floor at 20:15.

21:22 OBS at site C recovered on board. The tape did not run
beyond the. initial test recordings before deployment, and
thus contained no useful data.

23:28 OBS at site B surfaced after being released from the sea
floor at 22:50.

23:43 OBS at site B recovered on board. The tape contained full
data.

August 15

01:58 OBS at site A surfaced after being released from the sea
floor at 01:25.

02:06 OBS at site A recovered on board. The tape contained full

data.

We processed the acquired data on board and plotted preliminary record
sections. The OBS's at sites B and D recorded clear refraction arrivals
up to the limit of the recording at about 50 km of distance in both
directions. The OBS at site E, because of the failure of the tape
drive, recorded good arrivals but only to a distance of about 19 km.

The OBS at site A, which was located in the rift zone of the Bonin arc,
recorded nearly continuous but intermittent, high background noise,
which has all characteristics of being of natural origin. These signals
may represent recordings of deep-sea volcanic activities near by.

The data recovery rate of 65% for this experiment was relatively low
compared with our recent experiences. I might point out that, unlike
most of our earlier experiments, this one was hampered by several
activities that interfered with our fully preparing for the experiment
before and during the cruise. Specifically, Paul McPherson was not



available for preparation and testing of OBS's just before the cruise
since he was assigned to be on board Tansei Maru. Also during the
student cruise he, with Mark Wiederspahn, had to spend long hours
servicing air guns, which deprived them of performing other important
tasks.

It was very unfortunate that the Hawaii team did not recover any of
their OBS's during this cruise. None of the OBS's now in existence,
including ours, is completely foolproof. We must keep in mind that a
minor neglect in preparation may quite easily lead to this kind of
disaster. It may happen to us any time if we are not careful enough.

Dr. Ouchi told me that he was favorably impressed with our OBS
operation, especially the high precision of our navigation (shot and OBS
locations) and our ability to process the acquired data on board and to
produce useful record sections in short time. However, when asked to do
so, he also offered us the following critical evaluations: (1) We
program our OBS's to record data within very tight time windows in order
to conserve as much tape space as possible. This practice is acceptable
so long as we can deploy the OBS's at correct locations and we can shoot
to them following a pre-planned schedule. However, a significant dely
in shooting can easily lead to a loss in recording of signals. (2) Our
current OBS's do not have transponders installed, thus we must depend
only on timers for their release from the sea floor. A transponder will
add a flexibility in releasing of each OBS. I was told that one brand
of Japanese transponder is quite dependable, though expensive, costing
as much as our OBS. (3) The small orange flags we use to aid in day-
light recovery may significantly increase the noise caused by bottom
current.

Table 1 lists specifics of OBS recording. The locations and
orientations of OBS's have been computed from the observed arrival times
and polarizations of water~wave arrivals at near ranges. The various
coordinates have been computed from Loran-C time difference (TD) values
using additional secondary correction factors of XAFS = 0.00 us and YAFS
= 0.15 MUs for the Northwestern Pacific chain [9970]. These correction
factors had been determined from several GPS and Transit satellite fixes
during the shooting of lines 2 and 3. The times given in this table are
in GMT.

Prepared by Yosio Nakamura



Table 1.

Site

Geophones*

Geophone mount

Bonim Arc Student Cruise OBS Data Summary

Deployment Coordinates

Latitude

Longitude

(Preliminary)
A B
L-15B L-15B
Gimbaled Gimbaled
30°50.27'N 30°52.97*'N

140°01.76'E

Recovery Coordinates

Latitude

Longitude

30°50.28'N
140°01.90'E

Computed Coordinates

Latitude
Longitude
Depth
Orientati;n**
First record
Time
Distance
Last record
Time

Distance

"All OBS's

Sampling interval

140°24.16'E

30°53.06°'N
140°23.96'E

30°50.177'N 30°52.967'N_
140°01.840'E 140°24.175'E
1355 m 2062 m
357.6° 270.5°
222/11:02:09 222/08:15:49
65.511 km 49.879 km
222/22:36:25 222/21:30:09
20.165 km 48.086 km
7.992 ‘ms

L-15B

Gimbaled

30°58.31'N
141°07.91'E

30°58.37'N
141°07.93'E

30°58.440'N
141°07.952'E
2541 m
130.4°

221/22:45:009
49.775 km
222/12:26:09

51.303 km

E
L-1B/L-6A
Fixed
31°00.88'N

141°29.81'E

31°00.79°'N
141°30.08'E

31°00.574'N
141°30.010'E
3590 m
206.9°

221/23:00:22
12.429 km
222/03:18:43

19.263 km

Shot Distance Recording Intexval Delay Components Duration

0.00 - 1.85 km (15 min) 60 s 0
1.85 - 16.67 km (2h:15m) 60 s 0-3
16.67 - 46.30 km (6h:15m) 40 s 3-9
46.30 km - 20 s 9

O L uow

R sW

*L-15B geophones are 4.5 Hz vertical and horizontal
L-1B geophone is 4.5 Hz vertical
L-6A geophones are 10 Hz horizontal

**Direction of H; component measured clockwise from north.

10.76
16.14
16.14
16.14
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