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Cruise Narrative

Leg 2706 of R/V ROBERT D. CONRAD departed Colombo at 1100 (local)
on 08 July 1986, and returned to Colombo at 0830 (local) on 28 July
1986. An outline of the ship's track is shown in Figure 1. The principal
objectives for the leg were to measure crustal thickness and heat flow
variations associated with the prominent region of intraplate compression
in the Central Indian Ocean Basin south of Sri Lanka. Although watch-
standing duties commenced at 1600 hours (local) on 08 July, deployment
of the single-channel streamer, waterguns, and magnetometer was delayed
until GMT 0500 on 09 July.

At GMT 0230 on July 10 we arrived at 1°S, 81°23'E, the centre point
of the planned bottom-navigated heat flow and digital single-channel
seismic survey that occupied the next four days. After taking piston
core 65 near the central point, we deployed and surveyed-in the expendable

bottom transponders from Oceano Instruments. However, we quickly found
that the glass spheres on two of the transponders had shattered during
shipment, and another transponder failed on its way to the sea floor.
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Despite these setbacks, we obtained good bottom-navigation service from
the minimum configuration of three transponders shown in Figure 2,

Digital heat flow profile 1 commenced at 1830 hours on 10 July. A
total of eight measurements were obtained along a N-S profile (Table 1
and Figure 2). At 0630 on 11 July we began a digital single-channel
seismic survey with the objective of mapping the seismic stratigraphy
and deformational structures in the vicinity of the bottom transponder

net while GPS navigation was available. The survey ended at 1800 on
11 July.

Digital heatflow profile 2 (Table 1 and Figure 2) began at 1845
hours on 11 July and was completed at 1000 on 12 July. Piston core 66
was obtained from near the southern end of this heat flow profile.
Digital heat flow profile 3 (Table 1 and Figure 2) began at 1430 on
12 July and was completed at 1500 on 13 July. After hit J on this
profile, the ship was positioned near the southern end of profile 2, and
hits K-V were taken to extend profile 2 further to the south (Figure 2).
At this point we returned to the centre of the transponder net and
turned the transponders off. Heat flow profile 4 started at 1830 on
13 July and was terminated at 0030 14 July after four hits at the southern
end of profile 2 (Table 1 and Figure 2). Note that profile 4 data were
obtained using dead reckoning navigation. At 0330 on 14 July the geo-
physical gear was streamed and we steamed south to the locationm of OBS
refraction line 1 (Figure 1).

At 0900 on 15 July we reached 5°30'S, 80°20'E, the position of the
first OBS drop site. The plan was to deploy the five instruments at
intervals of 20 km while travelling west, then turn and shot a 100-km
long line across the instruments with the large airgun array. All
appeared well until the final drop site where we deployed a Dalhousie
digital unit. That OBS appeared to fail on its way to the sea floor,
probably due to a power supply problem. The airgun configuration used
for OBS refraction line 1 and the other two lines is shown in Table 3.
The two 1000 cu. in. chambers did not tow well and did some damage to
their towing harnesses. The towing problems were fixed before the
second OBS line. Digitally recorded near—vertical incidence single-
channel seismic reflection data were obtained by deploying the seismic
streamer along this refraction line, and the other two. Three sonobuoys
were shot along refraction line 1, which was completed at 0430 on 16 July.
Major problems developed during the OBS recovery phase. The time release
mechanisms on OBS 1b and lc failed to work and these instruments along
with le, the digital unit, were lost on refraction line 1. The problem
with the release mechanism was traced to a software bug that had been
there for several years but had not surfaced until this leg when long
deployment times were required. The problem was corrected and no further
instruments were lost on RC2706.

At 0630 on 17 July the gear was streamed and we headed north for
the location of heat flow profile 5. At 1830 on 17 July piston core 68
was obtained at 4°10'S, 79°50'E. At 2130 hours the heat flow profile 5
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commenced (Table 1) and was completed at 1830 on 18 July. After steaming
south to 4°50'S, 79°50'E, heat flow profile 6 began (Table 1). Initially,
we had problems penetrating the bottom on heat flow profile 6, but after
shifting south about 5 n.m. we obtained better bottom conditions. Heat
flow profile 7 (Table 1) started at 0915 on 19 July and was completed at
2100 on 19 July.

We then prepared to shoot OBS refraction line 2 by dropping two
instruments on a N-S profile. At 0600 20 July we commenced the shooting
schedule (6000 cu. in. at 60 sec. shot interval) and finished line 2 at
1635 hours 20 July. Vertical incidence reflection data was again
digitally recorded from the single-channel streamer, and three expendable
sonobuoys were deployed along the refraction profile. Only the southern
of the two OBS's was recovered at this stage, the other was left down to
monitor microearthquake activity and to serve as the eastern instrument
on the last OBS line. At 2150 20 July we headed north for the final two
heat flow profiles.

At 0800 21 July we arrived at the northern end of heat flow line 8
(3°15's, 70°50'E, Fig. 1). Here penetration problems were particularly
acute, and we were forced to abandon work in the viecinity after obtaining
only three measurements out of eight attempts at three sites (Table 1).
At 2300 21 July we steamed south to 3°48'S to begin heat flow profile 11.
Profile 11 began -at 0210 22 July and ended at 2200 on the same day after
16 successful measurements (Table 1). Piston core 69 was then obtained
from near the center of heat flow profile 11.

Following the last of the heat flow work, we steamed to the deploy-
ment site of the western OBS on the fimnal OBS refraction profile (profile 3,
Fig. 1) along 4°15'S. The instrument was launched at 1830 23 July, and
we steamed to the western end of the refraction line. We turned at 2200
and commenced shooting OBS refraction profile 3, which was completed at
1830 24 July. Three expendable sonobuoys were deployed along refraction
line 3, and near-vertical incidence reflection data was again obtained.
Both OBS instruments were successfully recovered, and at 2300 24 July,
we headed northwards for Colombo.

At 0500 26 July, almost exactly on the equator, the ship was stopped
and we received a visit from His Royal Majesty Neptunus Rex and His

court.

At 1821 27 July, all underway.gear was brought aboard ship and the
1ab watch was discontinued pending our arrival in Colombo.

Evaluation of Cruise

The most impressive results were the heat flow and single-channel
seismics, which were available for inspection aboard ship. The new
streamer of French manufacture is a considerable improvement over past
single-channel streamers aboard L-DGO vessels. One worry is the lack of
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a back-up which would be needed in case of accident or malfunction. Of
114 penetrations at 11 heat flow stations we obtained 91 useful measure-—
ments. These figures attest to the professionalism of 1L-DGO's heat flow
personnel. The core wire is of poor quality. It strains too easily
under load and then will not rewind correctly back on to the reel. Ve
had some disappointments with the OBS experiments with the loss of three
instruments on refraction line 1. However, we did obtain data from two
instruments per line, which is the minimum configuration for useful
results. Likewise, the loss of three out of six bottom transponders was
a blow to the bottom-navigated heat flow survey. However, we were able
to complete the work required with the minimum- configuration of three
transponders.

Tl

Jéffrey K. Weissel
Chief Scientist
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Fig. 1. shiptrack for RC27-06 in the Central Indian Ocean. HF=
heat flow station, R= OBS refraction profile.
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Fig. 2. Bottom-navigated heat flow in the ODP site';urvey area.
Heat flow is contoured in units of 20 mWm-2. Transponders are
located by stars.
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TABLE 2

CORE LATITUDE LONGITUDE DEPTH PEN Nk K St. Dewv,
S E m m W/m=-K W/m-K

PC 65 1 01.16*' 81 24.00 4708 5.9 63 1.14 .28
PC 66 1 ©1.28°* 81 23.16 4709 4.4 42 1.09 .28
PC 67 1 93.38' 81 22.57 4630 5.2 48 .92 .05
PC 68 4 10.22' 79 48.96 4650 5.9 S6 .76 .02
PC 69 3 S1.74' 79 49.86 4770 4.8 48 .9 .09

TABLE 3
R/V Robexrt D. Conrad

Cruise RC27-06
Colombo - Colombo
8 - 28 July, 1988

Airgun Array configuration:

Gun 1 : None

Gun 2 Sttt (145’ ) === 540 cu.in.

Gun 3 : ~---- ?: ----------- (130’ )-==----—-~=~- 640 cu.in.

Gun 4 : ----- §: ----------- (118’ )-------- 760 cu.in

Gun 5 : ~---- ? ------------ (100’ )----- 1000 cu.in.

15

Gun 6 : St (100" )----- 1000 cu.in.

Gun 7 : ----- §,_ ----------- (1157 )-----~-- 825 cu.in.

Gun 8 : ----- ?: ----------- (1307 )=-=-=->----~ 700 cu.in.
gw“ Gun 9 : ----- ? ------------ (1457 )~--==--mmomm- 585 cu.in.

Gun 10: None

Total array volume - 6050 cu.in.

- Average shot pressure - 1800 psi.
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