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Abstract

The main operations of Endeavor Cruise EN-105 were
carried out (September 6 ~ September 20, 1983) within two
study locations: E-N2 located over the continental rise
(35°30' - 36°00°'N; 71°00' 72°30'W) and; E-N3 situated over
the northern Hatteras Abyssal Plain (31°00' - 34°00'Ww;
69°00' - 73°00'). A total of 1995 trackline km of
digitally recorded high resolution single channel seismic
profiles were collected using watergun (1103 trackline km)
and airgun (900 trackline km) sound sources. 3.5 kHz
echosounding profiles were recorded the entire cruise for
a total of 3328 trackline km. Three box cores, quadropod
(3 cores from 2 lowerings), and one piston core were
recovered. Box cores, quadropod cores, and a piston core
were sub-sampled for pore water chemistry and the box
cores were also sampled for stratigraphy and meiofauna.
Two additional box core, 1 piston core, and 1 quadropod
lowerings were attempted.



Introduction

R/V Endeavor departed Narragansett, Rhode Island at
1300z (GMT) on September 6, 1983. Detailed seismic
surveys using air/watergun and high frequency 3.5 kHz were
carried out within two previously identified study areas,
E-N2 and E-N3 (Endeavor cruises EN-053, 1980; EN-069,
1981; EN-071, 1981; EN-084, 1982; EN-085, 1982 and EN-098,
1983; Reports URI-3, URI-5, URI-6, URI 10, URI-11) and
between bottom sampling stations (Figs. 1, 2, 3, and 4).
Eight operations were conducted within E-N2, and 3
lowering attempts were made within E-N3, but were
unsuccessful or aborted due to weather conditions (Figs. 5
and 6).

Operations carried out on EN-105 are described in
‘Table 1, and a summary of samples collected is presented
in Table 2. The R/V Endeavor returned to Narragansett,
_Rhode Island at 1700z (GMT) on September 20, 1983. A
listing of cruise participants appears in Table 3.



Table 1.

Type of Observation

Box Core

Piston Core

Quadropod

Seismic Survey:

Airgun

Watergun

3.5 kHz

Information Collected During EN-105

Purpose

Provide undisturbed bottom
sample for interface pore

water chemistry and near

surface stratigraphy. Meio-
fauna samples taken for analysis
of the meiofauna community.

Provide sample for down core
pore water analysis and geo-
technical/sedimentary
analysis.

Provide undisturbed sample for
interface pore water chemistry.

Provide detailed high resolution
profiles to determine the
possibility of geologic hazards
and hydrocarbon resources.

Provide detailed high resolution
profiles to determine the
possibility of geologic hazards
and hydrocarbon resources.

Provide detailed records of sea-
floor echocharacter for
interpretation and
identification of erosional and
mass movement features.
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Table 3. Scientific Staff EN-105

Edward P. Laine , Chief Scientist
URI

Bob McMaster Co-Chief Scientist
URI

Stan Locker Seismic Records
URI

Julie Fisher Core Archiving/Watch
URI

Jim Singleton Box Core Technician
SCRIPPS INSTITUTION OF

OCEANOGRAPHY

David Nelson Marine Technician
URI

Steve Imms Marine Technician
URI

Rod Davies Core Technician
URI

David Heggie Pore Water Chemist
URI

David Kahn Pore Water Chemist
URI

Doug Cullen Pore Water Chemist
URI

Andy Hudson Watch
URI

Tim Lewis Auto Analyzer
URI

David Butler Compressor Technician
URI

Anne Leifer wWatch

URI



Results

Box Core

- A Soutar box corer from Scripps Institution of
Oceanography was deployed 3 times within E-N2 study area
and 3 cores, 39.37 cm, 39.37 cm, and 50.8 cm in length
were recovered (Fig. 5). Two unsuccessful lowerings were
made within E-N3 study area (Fig. 6). 1In both cases the
corer pre-tripped in the surge. A hydrostatic release and
two wooden shear pins were later installed to prevent
pre-tripping. Eleven sub-cores were taken from box core
BC-003: four 10.16 cm diameter cores for pore water
chemistry; six 3.8l cm diameter cores for meiofauna; and
one 6.35 cm diameter core for stratigraphy. BC-008 and
BC-009 were sampled in the same manner with the exception
that only three, 10.16 cm diameter cores were taken for
pore water chemistry and a 10.16 cm diameter core was
taken for stratigraphy in place of the 6.35 cm diameter
core. Meiofauna samples were extruded into glass jars and
preserved with formalin (Na?HPO') 10% buffered, spiked
with rose bengal. The remaining mud from each box core
was placed in plastic containers for use in geotechnical
studies. Positions of sub-cores form BC-003, BC-008 and
BC-009 are shown in Figs. 7, 8, and 9.

Piston Cores

Two lowerings were carried out within E-N2 (Fig. 5).
LPC-001 recovered in 1136.5 cm of mud and was sampled for
pore water chemistry as shown in Table 4. LPC-01l1
recovered no mud with the exception of the trigger core
which contained 82.6 cm of mud. The core catcher was
broken with only the ring and one tooth remaining, and the
core liners were shattered. It is believed that the mud
was extremely stiff and was lost during pullout.

Quadropod

Two successful lowerings of the quadropod were
carried out within the E-N2 study area (Fig. 5). The
first lowering was considered a test deployment and the
instrument carried 4 cores (2 core catchers), but no
Harpoon pore water probe (HP). Two cores, 85 cm in length
were recovered. The drive shaft pins were sheared and the
plate was situated about 2.54 cm above the lower limit



switch. Shearing may have been due to mud stiffness.
Double pinging Benthos pinger on the quadropod frame
indicated that the instrument tipped over soon after the
beginning of its sampling sequence. The interface on the
cores appeared good, but the supernatant liquid looked
murky.

Two cores were collected in the second deployment,
but one core was lost on deck during recovery. The
instrument had tipped over during deployment before the
plate came up, but after the valve on the HP had closed.
No pore water was taken. Mud on probe ports indicated
that the instrument shifted on bottom during deployment.

One lowering was attempted within E-N3 (Fig. 6), but
was aborted at 535m wireout due to the sea state (18 foot
seas, winds gusting to 70 knots).

seismic C i

EN-105 geophysical operations proved very successful,
meeting all major scientific and operational objectives.

A new high resolution digital single channel seismic
profiling system, recently developed for the R/V Endeavor
by other URI researchers (Belknap, &t al., 1983),

produced excellent records using both airgun and watergun
sources. Eleven seismic line transects (4 dip lines and

7 strike lines, Fig. 2) are summarized in Table 5 by line
number. Nine hundred trackline km of airgun array data
(three guns of 120, 80, and 40 in?) and 1098 trackline km
of watergun data (80 in?®) were collected for a total of
1998 trackline km of high resolution reflection seismic
data. All seismic data was recorded in both analog and
digital format on magnetic tape for post-cruise processing
(Tables 6 and 7). Far field source signatures for the gun
configurations used, recorded on the previous cruise
(EN-104), are available for deconvolution analysis. Three
graphic recorders produced paper records at sweep rates of
4, 2.5, and 2 seconds. About 20% of the digitized data,
plotted during the cruise as a quality control check,
introduced trace summing and time variable gain.

Iin addition, 3.5 kHz echosounding records were
collected during the entire cruise for about 3328 km of
data.

All geophysical data (magnetic tapes and paper
records) are stored at the Graduate School of
Oceanography, University of Rhode Island. The analog



hydrostreamer output was filtered at 20-300 H_ (airguns)
or 25-300 H_ (watergun) and recorded on 1/4" ﬁagnetic tape
using a Hewfett-Packard Model 3964 A four channel
recorder. The key pulse was recorded on channel 1 and the
filtered seismic signal on channel 4 at a tape speed of
1-7/8"/sec. The disital acquisition system output was
recorded on 9-track, 1/2" magnetic tape in demultiplexed
SEG-Y format. The major OAS components consist of a
HP2112A minicomputer, a Filter-Amplifier-Converter
assembly, and Timing Controller. The digitized data was
pre-filtered at 20-320 H . Typically, sample rate was 1
millisecond, with 4000 sémples per shot, and a shot
repetition rate of 10 seconds. Two hydrostreamers were
used, each containing 2 groups of 50 hydrophones within a
45 m long active section. The length of the towing
leaders was 183 m. Air pressure to the guns averaged 1850
+ 100 psi. Gun shot lag times used in firing airgun array
were as follows: 120 cv. in = 0 delay, 80 cv. in. =1
millisecond delay, and 40 cv. in. = 7 millisecond delay.

A detailed description of R/V Endeavor's seismic profiling
system is provided by Belknap, et al., (1983).



Table 4: Sampling of LPC-001 for Pore Water Chemistry
Depth from top of core (cm)*

104

179

225

332

407

484

560 .

636

718

788

865

941

1017

HHNNNM&#WMQO\\I\]E

1093

*
Depths given are mid-points of duplicate 50 cc subcores
taken with centrifuge tubes.
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Figure Captions

Fig. 1. Coastline and location of E-~N2 and E-N3
study areas. '

Fig. 2. Location of tracklines from EN-105.

Fig. 3. Location of detailed survey carried out
within E-N2 study area.

Fig. 4. Location of survey within E-N3 study areas.

Fig. 5. Locations of station operations carried out
within E-N2 study area.

Fig. 6. Location of station operations within E-N3.

Fig. 7. Box Core - 003 diagram: positions of
subsamples; #'s 1-4=10.16 cm cores; #'s 5-10 = 3.81 cm
cores; #11 = 6.35 cm core.

Fig. 8. Box Core - 008 diagram: positions of
subsamples #1-4 = 10.16 cm cores (#4 for stratigraphy)
#5-10 = 3.81 cm cores.

Fig. 9. Box Core - 009 diagram: positions of
subsamples #1-4 = 10.16 cm cores ($4 for stratigraphy)
$#5-10 = 3.81 cm cores.
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