Cruise Report

Conrad 2308

Cruise objectives

The purpose of the crulse was to determine the configuration of oceanic
crustal layers and the M-discontinuity in the vicinity of the volcanic load of
the Hawaillan islands. The cruise utilized the multichannel seismic profiling
technique to determine the "stratigraphy” of the material iafilling the
depressions flanking the islands and two—ship multichannel seismic data to
determine the detailed crustal veloeity and depth to the M-discontinuity. The
selsmic data, along with gravity and bathymetry measurements, will provide
important new constraints on models for long-term mechanical properties of the
oceanic lithosphere. The cruilse was a joint project between Lamont-Doherty
Geological Ohservatory and the Hawail Institute of Geophysics.

The ship track's in Figs. 1 - 3 show the Common Depth Point (CDP),
Constant Offset Profiles (COP), Expanding Spread Profiles (ESP) and gravity
measurements obtained during the erulze,

Narrative

R/V Robert D. Conrad cruise 23 Leg 8 left the Hawall Institute of
Geophysics Marine Center at Snug Harbor, Oahu, Hawail at 1200 hrs. August
12th, 1982. The members of the scilentific party were as follows

A. B. Watts Co=-Chief Scientist
P. Buhl Co-Chief Scientist
S. Hudsomn Science Officer

U. Ten Brink Graduate Student
J. Glasser Graduate Student
C., Mountain Technician

E. Vera Graduate Student
R. Crimmins Marine Technliclan
E. Hominoff Marine Technicilan
W. Robinson Marine Techniclan
J. Stennett Marine Techniclan

In addition, the following people were also aboard the vessel:

J. Mutter Scientist

D, Medlicott Marine Technicilan

I. Bitte Marine Techniclan

A. Montes Engineer, Seismic Englneering Co.,

Dallas, Texas

From Snug Harbor, Conrad proceeded to a location a few mlles Southwest of
Barber's Point, Oahu and began deploying the Lamont multichannel seismic
streamer. Deployment of the streamer included "hallasting™ the eel (using
flotation "birds” and lead weighta), calibrating the water depth transducers,
and deploying the tail buoy and tock a total of 2%§days. Following deploy—-
ment of the streamer at 2100 hrs on August l4th a work boat from Honolulu
transferred Mutter to the Hawaii Institute of Geophysiecs vessel R.V Kana Keoki



and Bitte and Montes to Oahu. At 2200 hrs. on August li4th the Conrad and Kana
Keoki began the first of the two-shilp multichannel seismic experiments.

The scientific equipment on the two vessels comprised of the following:
CONRAD KANA KEOKI

Streamer Seismic Engineering
3.5 km long streamer

Source 2 x 1000 cu. in. and 1 x 1000 cu. in.
1l x 466 cu. in. airgun and 2 x 466 cu. in
source airgun source

210 Tovex charges @
60 1b/charge

Navigatlon Loran C Loran C
Magnavox satellite
systen
Gravimeter Graf—-Agskania LaCoste~Romberg
Aeroflex Platform Sperry
Selsmic Recording Texas Instruments
System DFS IV

During the two—-ship work range between the two vessels was obtained using a
Miniranger/Raydist system rented from Hastings-Teledyne.

The scientific survey began at 2200 hrs on August li4th when Conrad and
Kana Keokl began a Constant Of fset Profile (COP) from Oahu to the flexural
bulge, located south of the Hawaiian islands. During the COP the lead ship,
the Kana Keokil, maintained a distance of 1 array length (3.6 km) from the
Conrad. Following a pre—arranged shooting schedule, the Kana Keokl fired its
airgun array approximately omn the /zminute while Conrad fired its airgun array
approximately on the 1 minute. The actual shot times were recorded on each
vessel. Data from each channel in the Lamont streamer (a total of 48 channels
were available) were recorded on the DFS IV with a 4 wsec sampling rate and a
20 sec long recording window (Fig. 4).

On arrival at a locality a few km south of the flexural bulge Conrad
maneuvered to begin the first Expanding Spread Profile (ESP1) with the Kana
Keoki. During this experiment the two ships separated in opposite directions
from a "mid-point” on the COP to an "end point" about 60 km from the mid-
point. At the end point the two ships turned and spproached each other.
During the "out going" portion of the ESP the Kana Keoki fired its airgun
array and Conrad recelved {(eg. Figs. 5-7). During the "ingoing"” portion, Xana
Keoki fired its explosive charges on a 10 minute schedule {eg. Fig. 8) while
Conrad fired its airgun array on a 1 minute interval (With each 10th minute
shot missing). On completion of the explosive charges (2 /2hours), the Kana
Reoki re-jolned the Conrad in a COP mode (offset of 3.6 km) and continued to
the end point previously occupied by Kana Keoki. At the end point, the
vessels maneuvered to the ESP mid-point and re-joined in a COP mode (offset of
16 km).



The remaining part of the two-ship experiments south of the islands
continued in this alternating ESP/COP mode. Following completion of ESP 5,
between Molokol and Oszhu, the experiments were repeated north of the
islands.

By August 30th we had carried out a total of 11 ESP's and approximately
1170 km of COP data. The breakdown of the ESP's was as follows:

No. of ESP's

Hawailan ridge 2
Flexural meoat 5
Flexural node 2
Flexural arch 2
Total 11

The Kana Keokl returned to Oahu on August 3lst after successfully
completing all the planned two—-ship work. The Conrad then began a Common
Depth Point (CDP) loop of the previously surveyed region by connecting each
ESP end point. During this experiment the Conrad fired its airgun array on a
20 gec. schedule. All data was recorded on the DFS IV using a sampling rate
of 4 msec and a recording window of 12 secs. Conrad successfully completed
the CDP loop on September 6th.

The Lamont streamer was pulled in at 0600 hrs. on Sept. 6th and secured
by 1130 hrs. The tail buoy, which had only been sighted once or twice during
the cruise, was still upright, although the strobe light was not operative.
Once the streamer was on board and the vessel hove to a water gun and hydro-
phone were deployed in order to determine the source characteristics of the
gun. The data was digitally recorded for different depths of the gun. The
geientific study was completed by 0130 hrs. on September 7th, following a
brief gravity survey.

A. B. Watts

Enclosures:

1. Conrad Schedule

2. COP Times

3. ESP Parameters

4, Sonobuoy Data

5. CDP Parameters

6. Single Channel Monitor Profiles
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cop

Ship ‘
cor # Begin End Separation (km) A/G Off
A 0830z 15 AUG  2114Z 16 AUG 3.6
B 18277 17 AUG 05192 18 AUG 16
c 0214Z 19 ADG 06032 19 AUG 16
D 0857z 20 AUG  1346Z 20 AUG 16 LPA (1331Z)
E 1557z 21 AUG 02202 22 AUG 18 '
1934Z 22 AUG 05432 23 AUG 3.6 ALL OFF (01492)
' PT-STB ON (0210Z)
ALL ON {03272)
F 05432 23 AUG 08452 24 AUG. 3.6
G 0613z 25 AUG 1825z 25 AUG 16
B 13452 26 ADG  2130Z 26 AUG 16
I 0215z 28 ADG  0910Z 28 AUG 16
J 0530Z 29 AUG  1300Z 29 AUG 3.6
X 0234z 30 AUG  0936Z 30 AUG 3.6

LPA

Low Pressure Alarm (Pressure < 1200 PSI)
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Filgure 4. Monitor record showing 48 channel data received from a single CONRAD

alrgun shot during COP A.
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