Final Cruise Report
Rohbert D. Conrad Cruise 26-14, Dec. 1 - 30, 1985

Stephen D. Lewis, Chief Scientist

introduction

RC 26~ 14 was3 the third of a 3~1eg marine geophysical i nvestigation addressing selected
aspects of the tectonic development of the South China Sea and its margins. The program was
undertaken in cooperation with marine scientists from the People’s Republic of China, and
comprised Phase 2 of the ongoing cooperative effort between Lamont-Doherty Geological
Dbsarvatory and the Second Marine Geology Brigade, Guanazhou, People’s Republic of China. The
cruise began in Hong Kong on December 1, 1985 and terminated in Singapore on December 30,
1985. The scientific compliment included two scientists from the PRC and one from France, in
addition to the L- DGO personnel aboard {see crew list, Appendix 1).

RC 26-14 had three principle objectives:

1) Conduct heat flow messurements along three transects in the South China Sea
{ Fig.1}, two of which were coincident with two-ship ESP transects conducted
on the previous legs of this project. The third heat flow transect crossed the
southwest sub-basin of the South China Sea, coincident with a CDP survey track.

2) Conduct & CDP seismic survey across the southwest sub-basin of the South China Sea,

3) Collect SEABEAM swath bathymetric data atong the heat flow /ESP transects and along
the southwest sub-basin COP survey tracks. ' o

Gravity date were continuously scquired, and magnetica data were acquired during all
underway portions of the cruise. Mavigation data were conti nuously scquired and recorded by the
L-DGO data logger system, plotted by the Compaq- based “navigation system™, and acqui red
through the data logger and independently processed by the SEABEAM Yex-based system for the
last three weeks of the cruise. SEABEAM data were displayed in real time on the CalComp plotter
and post- processed SEABEAM data merged with corrected navigation were produced off-line on a L
daily basis. e s



Cruise Marrative

Conrad departed Hong Kong at 0830 December 1,1985 ( all times are local time). At
approximately 103071 December Sue Maggiere, UR| SEABEAM trainee, reported experiencing
severe abdominal pain and other symptoms to the Chief Scientist and the Captain. The decision
was made to return to Hong Kong and have Ms. Maggiore consult a physician. The Hong Kong agent
was contacted by radio, and met the Conrad at anchorage soon after arrival. Ms. Maggiore was
taken off the vessel and was examined by & physician, who advised hespital trestment. Conrad
re-~cleared customs and immigration, and departed Hong Kong at 1815 December 1. Ms.
Maggiore remained in Hong Kong for treatment. SEABEAM, 3.5 KHz, and magnetometer were
turned on as soon as practical after leaving Hong Kong.

Transit to the 1andward end of the eastern transect was completed at 1430/2 December,
and the SEABEAM survey of that transect began {Fig. 1).

Eastern Tranasect: SEABEAM, Cering, and Heat Flew

Conrsd was hove-to at 1900/2 December at 219 52.8' N, 1170 11.4' E (the mid-point of -
ESP #8) to attempt & pisten core for heat flow conductivity measurements. Twoattempts
yielded no recovery and a bent pipe, 30 this station was abandoned with no success. Conrad = )
departed this station at 204572 December. The initial diagnosis of the cause of this fail nre was LR
pre-triggering of the core due to the heave of the ship in the rough conditions prevailing (force T
6 winds; Sea State 5). Subsequent investigation supported the notion of pre- tnggenng, but the e
reason for the pre- triggering was not rough seas. - : :

Conrad arrived on station for the second piston core slong the eastern transsct at 063573
December {20° 43.8"N; 117° 48.4' E.; mid-point ESP #5). ﬁpproximate}udmofswiment'.'-" .
were recovered, and the ship was underwag, conti numg the SEﬁBEAM sumg s

We arrived at the third core station along this transect { 19° 2? 5 H ‘1180 12.0° E.;:
mid-point ESP #2) at 1715/3 December. Recoverywas only 1.5 m, even though there vas
raud on the outside of the barrel all the way to the weight. We had good recovery of hottom o
water, but not much mud! We re-rigged for heat flow and continued the SF.ABEAH 3umu
southward to the first heat flow station at 2045/December 3. k

Heat flow operations began at 234573 December, at DHF Station # 15; !90 09 7 N 1180
21.6" £. The question fo be answered was whether the most efficient method to use for heat ﬂw BE
is towing the instrument between stations spaced roughly 5 mi. apart, or raising the apmratus e
to the surface and steaming at full speed between stations. The telling constraint imposed by the
bridge was & maximum towing speed of 1.5 kts, despite towing speeds of up to 5 kts.onthe - L
Barbados heat flow cruise. Hence, wire time became much Tess than transit time, even in deep e
water. By 1930/December 4 DHF Stations 15 through 19 were m:cupled wth qond L
measuremeants. N

Following DHF 19 we rigged for piston coring in order to get adequate recoverg for
conductivity measurements. {n addition, leaking probes on the heat flow instrument required-
several more hours of repair time than was required for the transit between stations.- Hem



we used this heat flow down time to attempt another piston core.

This core station { 19% 53.2" N; 1189 01.9" E.) wes occupied at 2000/ 4 December.
Recovery was approx. 4m. The core was aboard at 2330; the heat flow instrument was then

re-rigged.

At IJIAI 275 Decembear the heat flow apparétus was lowered for DHF 20. The acoustic
signal from the instrument wes intermittently faulty, but we proceeded with the station. After
the instrument was back on deck (0520} it was discovered thet:

1) The instrument pressure case had begun to Teak,
Z) Sof 7 new temperature probes had failed, and
3) the intermittent acoustic "stepping” problem had become chrnhic

We began a 5-hour SEABEAM survey between ESPs 3 and 4 that would have us m posmon for
the next station by the time the heat flow instrument would be repaired.

DHF 21 was occupied at 103045 December , following thet SEABEAM survey. The
measurement appeared to be good. _

DHF 22 was occupied at 1330/December 5. The measurement again appeered acceptahle
but upon recovery of the instrument it was discovered that the pressure case still teaked, the-
erratic pinging persisted, and the battery pack was shorting, overhesting the batteries. Because
new O-rings had been installed, the leak wes now thought to be inanend cap: mre pass-through
that had been modified during the previous heat flow program. The pinging prohiem was -
tentatively traced to a faulty component board, which must be replaced WBrk bemn on these
problems as we departed DHF 22. A

We arrived at DHF 23 at 1621 /December 5. Repair work was progressing, and time
estimates for the completion of repairs was 1-2 hours. The instrument was laumm at 2024,
and the station proceeded uneventfully and successfully.

The heat flow lance was bent at DHF 25, even though the measuremnt was gwd The short
lance was substituted between DHF 25 and DHF 26.

DHF 26 was cccupied at 0603/December 6. Yhen the instrument \m near the hottom
prior to penetration, the probes were off scale. The instrument was brought Back to the 3urface
and re-wired for higher water temperatures. The station proceedaed snmthl g and was vacated at
0936/6 December. , L _ _

DHF Stations 27-29 proceeded smoothly. Operations at DHF 29 en(bd a’t 1604!6 o
December , making 66 hours spent on heat flow operations along the sastern transect. Bmlgetad

time was 68 hours. Water depths for heat flow stations aleng this transect range from 3515m .

at the seaward end to 385 m near the shelf break ot the landword end. 4 total of 15 stations were
occupied along this transect. The average spacing between stations is 10.4 mi. :



Transit to western heal flow transect

i#fe departed DHF 29 at 1610/6 December for transit to the western transect, to start at
rid-point ESP 20. That position was resched at 0516/8 December, when we turned north to
begin the SEABEAM survey/piston coring operations along the western transect {Fig. 1}.

Yestern transect SEABEAM/piston core aurveg

Core station *17 (16°57.5'N; 113° 30.28" £.) was occupied at 1 000/8 December. The
first attempt recovered just 1.3 mof sediment. A second core at the same tocation was
attempted, this time with 10’ less trigger weight scope then had previously been used. Roughly
5 mof material was recovered, nearly a full pipe. We departed this station at 140078
December. ‘

Core station 16 (18° 02.80' N; 113° 25.74' E.) was reached at 2200/8 December. 4 full
pipe was recovered. it was clear that the dominant contributing facter to the peor recoveryon
the eastern transect was too much trigger weight scope, causing pre-triggering of the core.

Core station 19 {189 56.53" N_; 1129 54.20' E.) was accupied at 0700/9 December. By
0800 one full pipe of sediment was secure on deck, the heat flow probe was rigged, and we were
underway to DHF *34, the landwardmost heat flow station of the western transect.

Yestern heat flow transect

The weather began to moderate, and the sun appeared! DHF 30 began at 1130/9
December. The end of 9 December saw the completion of DHF 37, a productive day helped by
shallow water, good weather, and high reliability heat flow instrumentation.

DHF stations 38-51 were occupied during 10 December. Mo instrument malfunctions
accurred.

DHF stations 52-61 were occupied on 11 December, with no difficulties.

The western transect heat flow program consists of 31 stations. The average distance
between stations i3 2.5 mi.
Southwest sub-basin SEABEAM/piston core sarvey

This part of the cruise began at 0100712 December, The monsoon winds had built to
Force 6 by this time; our weather respite hed ended. The SEABEAM work would be runat 170

rpm, rather then full speed (180 rpm) for fuel conservation reasons.

0300712 December: BGM/SEABEAM interece failed in pitch component; collected approx. 5
hours of garbage SEABEAM data.

0830712 December: switched te Aerofiex table for vertical reference, but A/C for Aeroflex is



inadeguate.
1015/12 December: "portable” &/C unit was moved from main jab to Aeroflex room.
1400/12 December: BGM/SEABEAM interface wes repaired and on line.

Core Station *20 was reached at 0016714 December. Core is secure on deck with full
recovery at 0201714 December.

We reached the planned pesition of the next piston core station st 2100/14 December, but
Force 6-7 winds and 15’ seas precluded aver-the-side operations. We steamed over this
position without stopping.

" Core station *#21 was reached at 1020715 December. Force 6 conditions are marginal

for coring, but full recovery is achieved with no injuries on deck. The ship was underway to the
next keat flow station with the instrument rigged by 1200.

Southwest sub-basin heat flow transect
DHF 62 commenced at 1330/15 December. The end of 15 December saw the completion of
DHF 66 without incident. Four to five people on deck were required to handle the heat flow

instrument in the prevailing weather conditions.

DHF 63-73 were completed on 16 December. Westher conditions were Force 5-6 from
(40°; monscon conditions.

DHF 74-78 were completed on 17 December.
DHF 79-83 were completed on 18 December. 1202718 December ended DHF 83 and the

RC 26- 14 heat flow program. The southwest sub-basin heat flow transect consists of 21
stations. The average distance between stations is 11.8 mi.

Southwest sab-basin COP/SEABEAM sarvey

18 December, 1985
1220 -begin MCS streamer deployment
| 1600 - completion of streamer deployment and re- ballasting of streamer .
1705 -sirguns firing | |

1731 - 13 shot recorded, MCS Line #6372,

19 December, 1985



0030 - 150 rpm required to make 6 kts. over the bottom into the wind
11130 - gun #1 down, solencid problem.
1145 - gun *1t online

1200 - 8949 gal. fuel remaining for MCS work.

20 December, 1985
0045 - End Line * 637
0120 - Begin Line #638; 30- 35 kt. winds; Typhoon Hope on maps east of Luzon
0400 - End Line #638
0500 - try to speed up; streamer surfaces
0700 - streamer back dewn to 50°, quiet; wind at 35 kts apparent, approx. 38 kts. true.
0800 - Begin Line #639 |

1200 - 5.0 kts through the water on this line, 4.33 kis over the ground; 30° rolis.
Tropical storm “lrving” on the weather maps to the south.

1130 - 1600 - airgun tangie on port {windward) side; required new harness to be
installed. Subsequentiy one gun is towed 10° shorter; no further problems.

21 December, 1985
0345 - End Line * 639
0400 ~ Begin Line * 640
0800 - 10~kt. winds, good conditiens for streamer.
1000 - Compressor valve failure; Z quns down
1215 - Compressor repaired and 4 guns on line
1300 - End Line #640 7 o .

1345 - Begin Line #641

22 December, 1985



0800 - Force & winds, sea state 5; noisy sonobuous.
1400 - £nd Line #641

1430 - Begin Line * 642

1930 - End Line #642

1935~ Begin Line #643

23 December, 1985; Typhoon Hope turns N.E. towards Taiwan from Baler Bsy!
2000 - End Line #643

2045 - Begin Line #644

24 December, 1985

Survey of Line #644; Force 6, rough ride but quiet streamer.

25 December, 1985
0230 - End Line #644
0315 - Begin Line #645

1415 - BGM internal oven problems, temp. is dropping but still in acceptahle range
S.B. Receiver #*1 finally gave up completely.

26 December, 1985
0620 - End Line #* 645 and End MCS operations, commence i‘ecoverg o’f‘geﬁr.

0900 - Lost main engine power with approx. 40% of streamer abeard; force 5
conditions. Ship blew off to stbd. into trough and back over streamer. Strsamer
led from fantail forward under ship te roughly midships, and then to windward for
300 m, and looped back to leeward to tail buoy. Bow propmachvated approx S5
mmutes after engine failure; ship drove forward over streamer until it was clear
of main prop; ship then steamed to windward to stra1ghten streamer I TN

0930 - situation stable; streamer not broken, but kerosene slick was ws:hle Have at '
teast ane leak.

P



1045 - All gear aboard with one leak in streamer repaired and approx. 2 mof badly
scraped jacket glued and taped.

1100 - Underway te Singapore with magnetometer deptoyed, SEABEAM, 3.5, ete. still
runming.

27 December, 1985

Transit

25 December, 1985
Transit
29 December, 1985

Transit

30 December, 1985

1200 - In berth at Keppel Shipyard, Singapore.

Scientific Equipmeat Performance.

1) Data Logger

The data lagger proved to be highly reliable, the sgstem md mot crash at all during thi
cruise. One Xennedy tape drive suffers from & pmrlg deﬁmd wnte prohlem and shnuld
receive attention.

2) MCS System

A) The DFS 4 performed well, with occasional tape loading problems ceused by the el
begin-tape light.

B) The streamer performed well with the exception of 2 dead channels tha{ wéfe rot



aperative for the entire program. The problem might be with the DFS unit rather
than the streamer, but requires more than casual trouble-shooting. Depth control
was marginally adequate, and required very careful and time-consuming ballasting.
another flock of birds should be on the shopping list.

C) The sirguns and compressors performed well, with only minor and easily-repaired
faitures. The one towing problem that we encountered will not occur again with the
installation of the Teledyne-style gun booms on the Conrad.

3} The magnetometer performed well.
4} The gravimeter performed well, but suffered two failures:

1} The BGM/SEABEAM interface failed. The hard-wired noture of the assembly
made replacement of the failed IC a morning-long job. Had the unit been mounted

ina socket, repair would have required 5 minutes.

2} The internal furnace of the BGM sensor failed near the end of the cruise. The .
cause of faiture was not diagnosed at sea because the system continued to function
within its specifications and was not turned off for repair.

5) The 3.5 KHz performed well, but & great deal of interference with SEABEAM occured. The
3.5 system was shut down when interference becams a problem.

6} The senobuoy system performed well until the end of the cruise, when receiver #1 failed for
unknown reasons. The preumstic launcher was & complete success.

7} The SEABEAM system performed well, but serious degradation of data quality occuredin
rough weather. There was some thought that the weather was not the sole contributor to
poor data. The pitch sensor failed during the cruise, but was quickly repaired. & more
complete summary can be found in the SEABEAM cruise report of S. Ferguson and J. Miller.

8) Navigation sensors performed well, with the exception of one GPS receiver. The
COMPAQ- based system performed well as & resl-time monitoring device, but was not
adequate for any post- processing of navigation data or the production of “final” or smoothed
navigation. We were completely dependent on the SEABEAM YAX computers for
post- processing of navigation data as well as the processing and displau of other data, such
&3 magnetics and gravity. See comments following.

General Commesnts

in general, the data acquisition sytems on the ship performed very well; no tong-duration. - -

repair was necessary, with the exception of the heat flow instrument. However, a serinus Tack

of capability exists in terms of the at-sea processing and display of the data being collected. For N

example, it was important during this cruise to be able to monitor the magnetics being collected -
for the final part of the leg. It was not possible to merge navigation (smoothed by t& URI
SEABEAM C- NAY software) with magnetics and plet magnetic wiggles along track. Therearea
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few routines aboard, developed by scientists from previous legs, that cen handle some aspects of
data processing and display, but there is no complete and organized capability to display data,
such a3 can be done at the 1ab using the "Brown Book” software. It was most frustrating to see
that negative progress has been made in the Jast five years in terms of at-sea data manipulation.
Many of the "Brown Book” routines were implemented on the Yema in 1980, and nothing of the
kind is presently available on the Conrad, with the exception of the SEABEAM syatem products.
Naturally, these are available only during SEABEAM cruises,

it 13 my opinion that a concerted effort should be mounted to acquire the capability to
routinely process and display a minimum of navigation, magnetics, gravity, and PDR depth data
at sea in near-reat time (a few hours to a day post-acquisition), independent or
quasi-independent of concurrent SEABEAM dsta acquisition. The computer hardware and
software to accomplish this task should be compatible with both the SEABEAM hardware and
software on the ship and with the data processing and display systems at L-DG0.

The benefits of such a capability include but are not limited to:
1) Mear real-time data quality control and fault diagnosis;
2) Enhanced scientific decision-making capability at sea;

3) Sharter delays in the production of “final” or archive data for mc] usion in the
institutional data base, as well as scientific results;

43} & more versatile and robust networked computing erwironment on the ship, where
off-line computers can handle various post- processing and display tasks, and serveas
backup for a variety of on-line acquisition computers (data togger, SEABEAM, SCS,
MCS real -time demux, etc.) in the event of failures;

8) Simplicity of software development and transfer between onshore and offshore
facilities.
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Appendix 1

Scientific Personnel, RC 26-14
December 1-30, 1985
Hoag Konyg to Singapare

1) 5. Lewis-Ch.5¢i.* :
2) K. Feigl - navigation ¢
3) 3. Spangler-student

4) 4. Briats-student, University of Pierre and Marie Curie, Paris

5) Y. van Steveninck-HF

€) M. Hobart-HF

1) P. Medici~ HF

8)  Mr.Zhang Guozheng, 2" Marine Geology Brigade, Guangzhou, PRC

9)  Mr. Feng Ji-bing, 2™ Marine Geology Brigade, Guangzhou, PRC

10}  J.Smith-Science Officer

11) °  J.Stennett- Electronics engineer

12)  S. LaBrecque-Electronics technician

13)  Ropate-Core Bos'n/airgun

td) M. iltsche-airgun

15)  J. DiBernardo-airgun

16) S. Ferguson-SEABEAM, URI

17}  J. Miller-SEABEAM, URI

18) 5. Maggiore-SEABEAM, UR|**

¥ Personnel affiliated with LamntQDahertu Geslogical Observatory unless otherwise stated,

*% Taken off ship at beginning of cruise for medical emergency.
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