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R/V OCEANUS 140

October 17~24, 1983
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Woods Hole, MA 02543



Vessel: OCEANUS 140
Departure: Woods Hole, MA
Dates: October 17-24, 1983

Area of operation: Southern New England Shelf and Slope, Georges Bank

Objectives:

1. Recover 5 subsurface moorings deployed on the Continental Slope and
upper rise (stations SA, SB, SC, SD, SE, figure 1).

2. Deploy 3 subsurface current moorings and 1 bottom tripod (stations
SA, SE, SF, T, figure 2).

3. Deploy 4 surface marker buoys (stations SF, T)

4. Conduct a detailed hydrographic survey along the edge of the
Continental Shelf from Lydonia to Atlantis Canyons.

5. Obtain surface grab samples and hydrostatically damped cores.

Personnel:

Paul Howland Master, OCEANUS

Brad Butman USGS

Mike Bothner USGS

John Larson USGS

John Moody USGS

Cathy 07Dell USGS

Carol Parmenter USGS

Rick Rendigs USGS

Polly Shoukimas USGS

Nancy Soderberg USGS

Bill Strahle USGS

Andy Eliason Eliason Data Services

Eiji Imamura Consultant, formerly MMS
Narrative:

October 17 2130 Depart Woods Hole. Cruise delayed from 0900 departure
because trawl winch had been removed from the ship for
maintenance and was still being installed and tested.
Steam to station T.

October 18 0620 Arrive station T. Beautiful day. Prepare to launch
surface buoys.
0738 Deploy buoy J (eastern buoy).
0830 Deploy buoy A (western buoy).
0929 Deploy tripod (mooring 273).
0947 Underway to station SF.
1100 Arrive station SF.
1130 Deploy surface buoy L (eastern buoy).



October 18
(Cont.)
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1208
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1505
1540

1600
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2000

Deploy surface buoy X (western buoy).

Deploy subsurface mooring (mooring 275).

Underway to station SE.

Arrive SE. No reply from transponder. Conduct 2-mile
square box survey. Try other transducers. Assume mooring
dragged or release failed.

Begin CTD and grab samples.

CTD and grabs. Underway to station SA.

Arrive SA.

Release subsurface mooring 271.

Mooring 271 on deck. Underway to station SB.

Start recovery of mooring 267.

Underway to station SC.

No reply from release at SC. Assume release failed, start
to drag for SC. (check release batteries from recovered
releases and found low batteries - assume release at SC
failed.) Made several passes and hung up on bottom.
Search for mooring.

Terminate search. Radio indicates possible beacon (could
have cut mooring and it is on surface).

Start XBT transect.

Terminate XBT survey.

On station SC. Start to drag again for SC.

Still dragging.

Grappling hook hung up on something - broke free with
ship. Terminate grappling.

Underway to SA.

Arrive SA.

Deploy subsurface mooring 276.

Start radio search for mooring at SC (mooring 268). Radio
signal heard October 19 after dragging at SC may have been
the mooring which was cut by trawl wire while dragging.
Plan to steam southwest along shelf.

Heard radio. Fix position by using ship as antenna and
spinning ship.

Buoy located.

Mooring 268 recovered. Only wupper 2 instruments
recovered. Other instruments either still on bottom or
adrift. (Lucky to find upper half adrift). Search for
rest of mooring on surface. Dark and quite rough so glass
balls almost impossible to see.

Underway to station SD.

Arrive at station SD. Release will not reply. By now we

have determined that release batteries are bad. Rig to
drag immediately without search.

First pass.

Float spotted on surface.

Mooring recovered. Severed mooring wire with trawl wire
just above release.

Steam to start CTD sections.

Start CTD transect.

Continue CTD.



October 22 0000 Continue CTD survey.
0800 Continue CTD survey.
1600 Continue CTD survey.

October 23 0000 Continue CTD survey.
0830 Arrive station SE. Start dragging for suburface mooring
270.
1020 Recovery complete. Cut mooring just above release.
1230 Start deployment of subsurface mooring 274.
1355 Mooring 274 aweigh.
Continue CTD transect.

October 24 0025 Complete CTD transect. Start Hydraulic Damped Coring.
(HDC).
0140 HDC complete. Underway to Woods Hole.
0700 Arrive Woods Hole.

Cruise summary

Purpose

The moorings deployed and recovered are part of a continuing series of
field experiments designed to investigate the currents and sediment movement
on the Continental Shelf and Slope. The data recovered are the first long-
term current date obtained along the Continental Slope.

Highlights

All work planned for O0C140 was completed. Considerable time was spent
dragging for 3 subsurface moorings. The releases failed on these moorings,
apparently because of marginal batteries (see below). Dragging for the
subsurface moorings was difficult in deep water. A major problem was
determining if the mooring had been cut or not. The instruments often
surfaced 1 to 2 miles astern and were difficult to spot in rough seas. In
addition, there was generally no indication by wire tension that the
subsurface mooring was cut.

All current meters were recovered at SA, SB, SD, and SE. The near-bottom
sediment traps and releases at SD and SE were lost when the mooring was cut by
grappling. There may be as many as 3 current meters plus sediment traps
remaining at SC. ALVIN may be able to dive at this site on one of her
training/certification dives, probably in January 1984.

Preliminary data processing indicates all but 1 VACM functioned
properly. The weather on OCl40 on the first and last day of the cruise was
nice, otherwise it was marginal.

Relationship to SEEP, MMS, and WHOI studies

A Department of Energy (DOE) project called SEEP (for Shelf Edge Exchange
Processes) 1is being conducted by investigators at WHOI, LDGO, Yale, and
Brookhaven Labs. The major objective of SEEP is to examine transport of
organic and inorganic material from the shelf to the slope. This is also a
ma jor objective of the USGS experiments. The instrument arrays were designed



to complement each other. There are essentially two cross-shelf/slope
transects of instruments. Additional transects will be deployed off the
Deleware and New Jersey coasts in January 1984 as part of the MMS Mid-Atlantic
Physical Oceanography Study conducted by SAI. Finally, WHOI (H. Bryden,
principal investigator) deployed a mooring in the Gulf Stream about 100 km to
the south of Slope Array I. These observations should help to determine the
low-frequency fluctuations on the slope driven by meanders of the Gulf Stream.

Release Problems

Considerable time was spent dragging for 3 of the subsurface moorings
which would not release on command. All releases which failed were powered by
batteries manufactured in 6/82. One release which was recovered was also
powered by batteries manufactured in 6/82; on recovery the battary voltage was
extremely low (10 v for a normal 17 v battery). We concluded that the 6/82
batteries were marginal. The other releases which we did recover were powered
with batteries manufactured in 2/82.

The moorings were deployed for approximately 11 months, a maximum length
of time for the batteries normally used in the acoustic releases. The
batteries manufactured in 6/82 were marginal, and thus failed. Plans are now
underway to add additional power to the releases for these long deployments,
and/or to replace the mercury batteries with more reliable alkaline
batteries. (The mercury batteries seem to occasionally not deliver the rated
power. A similar battery failure occurred in 1979). Substitution of alkaline
batteries would require adding an internal timer to the release which would
cycle the release on and off.

We have also decided to initiate a quality control/testing procedure for
each manufacture date of batteries used in the releases. This should provide
some early warning of battery failure.

Three of the four moorings deployed on OCl40 were also powered by
batteries manufactured in 6/82. Other users of these batteries have indicated
no failures in deployments of 6-7 months. We do not anticipate any recovery
problems on our March 1984 recovery cruise.

Tabulated information: Days at sea: 8
Moorings:
Deployed 4
Recovered 543 by dragging)
Surface buoys:
Deployed 4
Hydrography:
CTD 32
XBT 31
Salinity 69
Nutrients 48
Suspended sediments
Oxygen 9



Table 1.

Moorings

deployed and/or recovered on OCEANUS 140

Moorings
Station Latitude Longitude recover deploy Surface buoy
(°N.) °w.) no. type no. type

SA 40°04.8~ 68°33.6" 271 SsS

40°04.8  68933.5” 276 SS
SB 40°01.1-  68932.4~ 267 Ss
SC 39958.57 68°31.4~ 268 SS
SD 40°16.8~ 67°46.67 269 SS
SE 39°53.97  70°03.9~ 270 Ss

39953.8~ 70°03.7~ 274 SS
SF 39°57.7° 70°00.9~ 275 SS 2
T 40°11.0°  69°58.3" 273 T 2
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Table 3.

Sediment samples

Station Date g:;i; Latitude Longitude Equipment Purpose
(m) (N.) (W.)

0C140~-1 10/18 475 39954.1° 70°03.8~ .1 m2 Van Veen Texture, station SE
0Cl140-2 10/18 275  39°56.7°  70°03.1° .1 m? Van Veen Texture

0C140-3 10/18 180  39°57.9° 70°00.6° .l m? Van Veen Texture, station SF
0Cl140-4  10/19 101 40°10.9°  69958.2~ .1 m? Van Veen Texture, station T
0C140-5 10/19 101 40°907.67 69°44 .8~ .1 m2 Van Veen Texture

0Cl40-6  10/22 40°16.3° 69°06.8~ .1 m? Van Veen Texture

0C140-7 10/22 85 40°23.1- 69°09.0~ .1 m2 Van Veen Texture

0C140-8A 10/23 79 40°29.9-  71°00.6~ HDC Ba profile

0C140-8B 10/23 79 40°30.2°  71°00.8~ HDC Ba profile




Table 4. Slope Array - Deployment II

Station Mooring Water Latitude(N.)/ Mooring Inst. Inst. Inst.

no. depth Longitude(W.) type type depth S.N. Deploy Recover
(m) (m) (YrMoDy) (YrMoDy)
SA 276 485 40°904.8~ SS ST 178 701 831020
68933.57 ' 185 542
ST 385 702T
ST 434 704T
ST 435 703
ST 460 705T
ST 477 706T
v 479 548
ST 480 707
ST 482 708
SE 274 510 39953.8~ SS ST 153 709T 831023
70903.7° VTCT 160 322
ST 185 710T
ST 210 711
ST 235 712T
VTCT 260 477
ST 367 713T
ST 395 714T
ST 396 715
ST 399 716T
ST 400 717
ST 403 718T
ST 404 719
ST 407 720T
v 410 549
ST 460 721T
ST 485 722T
ST 502 723T
VTCT 504 628
ST 505 724
ST 507 725T
SF 275 202 39957.7~ SS VTICT 127 334 831018
70°00.9~ ST 129 726
ST 152 727T
ST 177 728T
ST 194 729T
VTCT 196 516
ST 197 730
ST 199 731T
T 273 101 40°11.07 T T 100 SD1 831018
69°58.3~
Key: TDR = Temperature—-depth recorder.
TCT = VACM modified for transmission and conductivity.
ST = Sediment trap (tube trap or Anderson trap).
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Schematic cross section showing vertical position of instruments

deployed on Slope Array 1.

deployed, but are not shown in the schematic.
instruments below the P/T recorder were not recovered.

15

Additional tube sediment traps were
At station SC,
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Schematic cross section showing vertical position of instruments
deployed in Slope Array II. Additional tube sediment traps were
deployed, but are not shown in the schematic.
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Figure 5b. Detailed bathymetry around station SE.
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