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CRUISE REPORT
R/V Farnella FA87-3

March 28 - April 25, 1987

H

Dennis W. O'Leary
U.S. Geological Survey
Woods Hole, Mass. 02543




Cruise number: FA 87 - 3

Vessel: R/V Farnella (fig. 1) Captain: Michael Patterson
Parent project: Atlantic EEZ GLORIA survey

Funding agency: U.S. Geological Survey

Funding amount: $750,000

Cruise start/end dates March 28 - April 25, 1987

Area of operations: (fig. 2)

1. The U.S. EEZ, from 72°10'W 39025'N, east along the 400-m contour of
the New England Continental Slope to 66°05'W, 41°00'N, southeast and
west along the outer border of the EEZ, and then along a line 316
from 69°UT'W, 37°49'W.

2. The Continental Rise off Nova Scotia within an area bounded by the
eastern margin of the U.S. EEZ, east to approximately 420 15'N,
62°40'W, southeast to 61°15'W, 40°30'N, southwest to 62°00 "W,
40°00'N, and west along 40°N to about 64050'W, and northwest along
316° to the U.S. EEZ.

Purpose of cruise: To obtain complete GLORIA long-range sidescan sonar image
coverage within the area of operations, as well as ancillary seismic
reflection profile data and magnetometer profile data, pursuant to Project
Implementation Plan no. 7, Annex 8, between USGS and National Environment
Research Council (NERC) of the U.K.

Scientific party: (fig. 3)

Dennis O'Leary - USGS: chief scientist

John Hughes Clarke - CGS: co-chief scientist
Eric Schmuck - USGS: cruise data curator

James Vaughan - USGS: MASSCOMP tech

Gerard Costello - Canadian Hydrographic Service

Roy Sparkes - CGS Max Dobson - IOS
Eric Darlington - IOS Linton Wedlock - IOS
Ross Walker - IOS Mick Gooden - IOS
Steve Williams - IOS David Gunn - IOS

Navigation technique:

Loran C in the hyperbolic mode was used throughout the survey area for
positioning. Four receivers were operational: 2 Megapulse Accufix 500's; a
Northstar T000; and a Racal-Decca MNS2000. Time Differences (TD's) and
Lat/Long from the Northstar and MNS2000 were logged on the IOS ABC system for
the entire cruise.

The 2 Megapulse receivers were interfaced to separate IBM PC's where the
observed TD's were converted to Lat/Long and all data logged on floppy disc
and were printed out every 5 minutes. As of April 8 (JD098) data from one of
the Megapulse/IBM's were logged on the ABC system, but near the end of the
cruise it was discovered that a bug in the program (making the tenth of a
microsecond (us) digit = 0) rendered the TD's useless.
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A single '"mean" ASF correction for each Master/Secondary pair was
determined from the available sources---DMA and CHS/BIO---and applied to the
observed TD's on the Megapulse/IBM system for the entire survey, as shown
below.

CHAIN SECONDARY ASF
9960 W Caribou +1.0 us
X Nantucket +2.8 us
Y C. Beach +2 .4 us
5930 X Nantucket +2.1 us
Y Cape Race +1.4 us

The Northstar receiver had ASF corrections built in at time of
manufacture. There was a Lat/Long bias available but was not used.
Apparently the Northstar reciever has errors in the TD to Lat/Long conversion
and is not reliable/accurate (according to USGS/WHOI).

The Northstar reciever was used for bridge navigation and line running.
Although a monitor from the Megapulse/IBM was on the bridge (with waypoint
navigation and line running) it was not used because it was difficult to see
(numbers too small) and interpret and generally not user friendly; the
navigation officers preferred the Northstar.

The Northstar reciever sometimes gave problems at dawn--bad signals,
erroneous course corrections and speed---possibly because of atmospheric noise
or skywave interference at long ranges from one of the transmitters. It also
gave negative speed values at times. Usually during these periods, waypoint
navigation would have to be restarted once good signals were acquired.
Overall the receiver was reliable for navigation and good TD's were logged.

The only real problem with the Megapulse reciever occurred when, after a
temporary loss of signal, the tracking gate did not necessarily lock back onto
the 3rd cycle, thus giving 10us or multiples of 10us errors thereafter. This
was caused by having the cycle selection disabled (status Y4); the problem was
prevented by enabling cycle selection (status 3).

Carolina Beach (9960 y) went off the air for a six hour period on March
31 (JD090) at a time it was needed. Alternate stations were used during this
period but giving worse geometry.

In addition to all the Loran recievers, a Racal-Decca MNS2000 Transit
satellite receiver was available and logged on the ABC system, but was not
used for navigation; only for comparison to the Loran C.

Daily track plots were produced showing the Loran C Northstar, Megapulse,
MNS2000 and the Transit/DR. Northstar and Megapulse tracks agreed well, but
were offset up to 1mm (up to 375m) because of the different ASF corrections

and TD-Lat/Long conversions used. The observed TD's on both receivers agreed
within 0.1 us.

Best navigation can be achieved in post-processing by using the observed

TD's, applying the best available ASF corrections (from a lookup table based
on position) and recomputing the Latitude and Longitude.




Scientific equipment:

- GLORIA TIIT sidescan sonar system

- Continuous seismic reflection profiler with 160 in3 airgun, data from
Geomechanique streamer fed to MASSCOMP 2-channel logger for digital tape
recording; one channel fed to EPC and LSR dry paper recorders: U4 sec.
sweep, 10 sec. shot rate (see Appendix A).

- Proton precession magnetometer (see Appendix A)

- 3.5 kHz bow-towed echosounder

- 10 kHz bow-towed bottom profiler

- Seas III XBT system (see Appendix A)

Tabulated information:

- days at sea: 27

- km of continuous data: 10,042 %? (6882 km iB US EEZ; 3160 km off Cangda)
total area covered: 208,946 km“ (75,998 km“ off Canada; 132,948 km“ in

US EEZ)
total down time: 9.86 hours
total survey time: 660 hours

total transit time: 24 hours

Commentary: See scientific report by S.R.J. Williams, Appendix C.
Obligations re Clearance Approval; Canadian Dept. of External Affairs Letter
No. TPT-0433; 3/13/87. (attached memo).

Note:

- The Canadian Geological Survey has possession of data acquired during the
cruise off Canada.

- Subsequent data processing will be coordinated with USGS personnel at
Woods Hole during the remainder of this year.

- Further collaboration will include Jjoint publications of scientific
interest and possibly a USGS-CGS folio of seafloor image mosaics with
geological interpretation.



United States Department of State

Washington, D.C. 20520

BUREAU OF OCEANS AND INTERNATIONAL
ENVIRONMENTAL AND SCIENTIFIC AFFAIRS

March 23, 1987

MEMORANDUM
TO: Dennis O'Learry

USGS

Woods Hole, MA 02543
FROM: W. Thomas CockeL“/ -

Research Vessel Clearance Officer
Office of Marine Science
and Technology Affairs

SUBJECT: Clearance Approval and Post Cruise Obligations

1. A. The Government of Canada has approved the research
cruise of the M/V FARNELLA during March 28 to April 23, 1987.

B. The document authorizing the research is Canadian Dept. of
External Affairs Letter No. TPT-0433 dated March 13, 1987.

2. The obligations stated as a condition of research are as
follows:

Provision of full data results to the Government of
Canada (see Notice to Research Vessel Operators #66).

3. In the preliminary cruise report submitted 30 days after
completion of the cruise, the chief scientist is required to
provide a schedule (month/year) for meeting each obligation
listed above, independently. Obligations already met, such as
taking aboard participants, should be noted in the preliminary
cruise report. All other obligations should be met according to
the schedule outlined in the preliminary cruise report. Copies
of all data results and reports should normally be sent to this
Office for forwarding to the U.S. Embassy for transmittal to the
Foreign Office. The Department will rely on the institution
that operates the research vessel to implement these
requirements.

4, Consult Notice to Research Vessel Operators #66 for further
details or contact this office if obligations are not understood.

cc: Bob Rowland
USGS
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XBT

Water column  temperature profiles were collected throughout the
survey area using XBT's and the Sippican MK9 Oceancographic Data
Syatem. Temperature vs depth profiles were logged on the SEAS II1
system and subsequently transmitted via the GEOS satellite to NOAA.

Ornce an XBT was launched, a thermistor measured the varying
temperature as the probe fell to the bottom at an assumed velocity.
This temperature ve depth profile was logged on the SERAS I1II
micracomputer, Ervonecus temperature aspikes at the bottom of the
prafile could be edited prior to transmission to GEOS.

Each profile was logged on floppy dise and hard copy profiles
were oabtained on a printer. For each drop three profiles were usually
plotted: crne of the full profile; ore to depths of 200-40@m where the
surface layer and seasonal thermocline ccoury and one to a depth of
&6@m , just below the depth of GLORIA. See the Appendices for detailed
launch procedures and listing of XBT deplayments.

Durivng the survey this data was rnot used quantitatively--—-i.e. to
correct GLORIA  images for refraction———-but as & plarmming aid and to
confivrm the existernce of warm core rings. Reduced sonar ranges were
abserved in areas of high thermal gradienmts near the fish depth and in
areas of warm core rings.

XBET's were dropped ornce per day and attempted to give good
caverage of the work area. 8Six model Té&'s (max. depth 46@m) and
twenty—one TS's (max. depth 183@m at 6 krots ship speed) were dropped.
Maximum depth reached with the TS's was 1650m due to the 8 knot ship
apeed. '

Abaut 2% of the drops were successful; only a few had to be
repeated due to snags in the streaming cables or in rough seas.

The port gquarter proved to be the optimum launch position,
regardless of wind direction or sea state. The deck-mounted launcher
would probably work as well as the present "pole" system.

The general trend of the profiles was varyving gradients in the
surface and seasonal layers (temperature variatiorns up to 8 degrees)
te depths of 200-30Qmy; thern the main negative thermocline to about
la@d@m; then a relatively conmstant temperature rear 4 deprees C to  the
battom (165@m).

Ar  exception was drap #62 which showed a positive thermocline to
depth 7@@m and then a negative thermocline to 160@m; also the
temperature below 128@0m was much higher at 9-7 degrees. Other
interesting profiles were #56 and #63 (11 miles apart) which showed a
cold layer at depth 75-100m between two warm lavers.



v C

/') ”4 xﬂmﬁ t

1387

FARNELLA ITI

tic E

v

arrancd da

At l

-

LISA

3

1

(

Repoort

o

fi

et i

e

AT e

&

Willi




PERSOAMNEL

SCLENTLIEIC

*)

S

‘L.) H-Go, E’

D.O

ED., M.D., T-WC,

RBACK ROW L-R:

ERONT ROW L~R: LW, R.W, J.v, D.G, R.§, 6.C; S:W.



Farmella N, Atlantic US EEZ Leg TII1
Mar—-AFR, 1987

Report by SRJ Williams.

(Saved as L3IB7REF orn disk)
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Sie Navigatian
NARRAT IVE

The Farnella sailed from Woods Hole on day @287 and arrived in the
survey area west of Hudscon Canyorn at Q222/288. The gear was streamed
by @2822/288 and Lirne 1 commernced in shallow depths along the Slape
rurnming East. Lives 2 & 3 were completed in a parallel aorientation by
R456/293 although much of Line 2 was dogged by bad weather. The
seperate Canadiarn swwvey commernced at 2456/093 and conmtivnued, with
goacd. ranges and no major interruptions, uwuntil 22837121 although
weather conditions were sometimes marginal irn the later stages.

The USGS swvey then recommenced with principal lines in a NW-SE or
E~W ocrientaticnm. The lines were run parallel with a seperation of
appraoximately 12 NM. Range was restricted by Gulf Stream warm core
rings with asscociated currents of up to 4 kts (see Figuwre 4). The
allotted area was completely swveyved byDay 113 whereupon 4 short
lires were run to repeat coverapge of areas of special interest.

The gear was retrieved ocn Day 114 at 16080 and the ship docked at Woods

Hole, early morning on Satuwrday 25 April at the end of a highly
successful oruise.

SCIENTIFIC PERSONNEL

108 :

E. Darlingtor. GLORIA Ewgineer

S. Williams Geoloagist

R. Walker GLORIA Engirneer

D. Gurmn Fhotographer

M. Gooden Workshop ,
L. Wedlock (RVS) Comput ivg

M. Dobsar (Aberystwyth Umiv.)

UsSES (Waoods Hale)

D. O0'Leary Geologist
Jo Huphes-Clarke (Dalhousie U.) Geologist
E. Schmuck (USGS) Watchstander/ Caollator
R. Sparkes (GSC) Watochstander/ Collator
G, Costella (GSO) Watchstander/ XBT
J. Vaughan (Mernla FPark) ET

SHIF'S CREW

M. Pattersaorn Master
J. Carmvar Mate
I. Newsome gnd Officer
M. Baldwir Chief Ewg.
G. MeCain S Evig.
C. Coak Srd Eng.
G. MeFaddern Conmke

. Merriwn End Caak

FAGE 3




R. Valiente ‘ Steward

A, Thompsorn Roasurn
J. Springal Seanrar
T. Sayers Seamarn
M. Broocks Seamar

CRUISE SUMMARY
(all times GMT).

Day @287: Sailed fram Woods Hole at 1502, Steamed towards Hudsown
Carnyori. Emergency drill after dropping pilot.

Day 288: 2232 Deployed RPES fish., 3.5 kHz fish damage found and case
replaced after reamirng bolt holes. Bhip power off for cooling pipe
repair. 3.9 kHz fish deployed., After 38 min wait to check repair 0K
Gloria, Magretometer & SRF deployed., All equipment OK at Scl. 1R at
29, 1445 Recovered gear for further engine repairs. 1826 Gear
redeployed and logging restarted.

Day @2¢: 2122 Weather detericrating progressively, data quality.alsco.
ZE@d Ecl. 1, Sol &, 1922 32 mins of Gloria data lost due to 242V power
failure to portacabin. Froblems with Lorarn rnavigation due to failure
of Caraolina Beach staticrm on US chain (see Figure ). Northstar
returned to Nantucket for several hours.,

Day 291: Conmtivued poom~ weather and poor Gloria data (15 degrees of
vaw). 1222 Weather moderating. 19435 Eol 2F, 8ol 3A at S.W. survey
boundary. 1825 an extra layer of GLORIA cable was let cut to spread
wear.,

Day @29z: GLORIA sigrnal atternuaticorn due to Gulf Stream Gyre (Warm Core
Ririg ~WCR). i
Day 293: 24356 Commerce survey of Canadiarn area with line Cl. 13922
Ircreased gairn cn starboard GLORIA charmel from 18 to 18 dR. Marked
improvement in range. '

Day @34: Seas calm to force 1. No swell. Good data. 2300 Strong
biclogical interfererce at dusk.

Day @33: 1202 Force 3 increasing.

Day @96: @516 Disabled the MNSZQ22L as it was playing up. Force 4-5.

Day @97: 1315-1412 PES fish Cable fouled by fishing floats, slowed to
clear.

Day @99: Mepgapulse interfaced to ARC and logging. Q122-2302 Airgurn
pressure hose problems. QE5SZ-2926 Froblems with Gloria PPA's tripping
causing stripy records. o 2302 weather detericorating, dropouts.

Day 12@2: Weather amelicrating. 1922 rapid sea temperature chanpges.

Gloria short circuits 3 times.
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Day 1@1: @223 End Canadiar surveyf Restart USGS survey. Close
encounters. with submarine, whale and light table. Nice views of
seamount.

Day 1@22: Lifebaoat muster. Foor ranpes, dropouts.

Day 1@23: @547 Northstar jittery. Thunderstorm. Wake—like interfererce
o Gleoria. Swell building.

Day 1@4: Heavy »olling but data OK ocn NW-SE tracks.
Day 125: Swell decreases

Day 1@26: Lots of GLORIA dropouts.

Day 1@27: Sea state worsening steadily.

Day 1@28: @736 {(Lire 18) Waxy fuel from Woods Hole causes ewnpgine
prablems, causing gernerator problems, causing electronic mayhem in the
lab. GLORIA and ARC disabled. 1111 back on line after loop for

reshoot ing.

2221 (Live 19) Arncther gernerator crash with similar results. 2219
back orn line for reshoot.

Day 129: Mystericus disappearance of several houwrs of magretometer
data from QARC.

Day 11l@: @232 Line 2R waypoint mix-up. Dog leg required.

Day 1ii: 2220@-2322 Significant bic—-interferernce orn GLORIA. Contirnued
praoblems with GLORIA ranpge and ship velocity.

Day 113: 173539 Completed coverapge of allotted area. Commewrced turnm for
4 short extra lines to the east for repeat coverage and extra
profiles. '

Day 114: 2002 Termirnated data collection. 21380 A1l gear retrieved and
ship underway for Woods Hole.

Day 1153: Arrived Woods Hole early morning (Local time).

SURVEY FATTERN

The Leg Il area remained uncompleted for Leg IV tao fill in at a later
date. In a special armrarngement 7/8 days of survey had beern allocated
to Canadian researchers although the detailed allocation of ship time
was not formalised pricor to sailing. The original plarmed survey grids
are showrn in Figure 1. The swvey started with WSW to ENE lines 1,8 &
3 in US waters along the Contivertal Slope. The quality of Gloria data
and lateral range obtained varied with sea conditions. Much of Line &
being of poor guality. ’
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At the end of Live 3 we twwred onto Line Ci at the start of the
Carnadian survey. The original Canadiarn survey area (Figure 1) was nat
rigidly defirned. The evertual tracks are shown in Figure 2. The survey
was restricted to areas with depths greater than 2022 m for two
reasons: a) im crder to maximise areal coverage and b) because the
Rise was of more interest thar the Slope. Main track lines were rurn in
a NW-SE direction, slaope perpendicular ivn the west, becoming more
ablique to the slope eastwards. This resulted in better imaging of
slape—-perpendicular charmel topography. Correlation of Gloria images
with 3.5 kHz arnd SRP is less efficient whern rurming near-parallel to
the grain but this was considered acceptable in view of existing 3.5
kHz caverape.

The US survey recommenced with NW-SE tracks in the east of the EEZ.
Some lirnes were extended slightly to cover local seamounts. FPart of
Lire = was reshot as Line 8 fram E-W and Line 9 was run W-E before
continwing the gerneral NW-S5E grid. This contowr-obligue track-line
crientaticorn, although less efficient than contouwr-parallel lines
produced better data irn the strong southwesterly swells and
facilitated adjustmernt to local. variations in Gloria range induced by
water temperature arcmalies (Warm Core Rings shed by the Gulf Stream).
The variaticon in rarnge with water depth was not great in this part of
the swvey and so rno farming-out of the lires was required.

A 1:752, 208 scale transverse Mercator chart was used which showed
bathymetric comtours (20@, 1222, Z0@@, I22@ & 4202m) and the EEZ
boundary. A 32 grid and 1' ticks on the grid lirnes made plotting much
easier than previcusly. On this chart were plotted the hourly ship
positicns amd GLORIA rarges for plarmming swvey lines on a day to day
basis. By mistake a projection latitude other thanm 28N (as used for
the Leg II plotting) was used which complicated accurate meshing with
the Leg Il area. For simplicity a straight line boundary was drawn
withinm the area of complete Leg 11 coverage and it was to this lire
that Leg III coverage extended.

EQUIFMENT

GLORIA

On starting the Canadian survey it was noticed that sigrnal amplitude
o the starboard charmel was relatively low. (Freviously this had been
cabscured by topographic effects on contouwr parallel lines). The gain
was increased from 12 to 18 dB with & marked improvement in record
quality.

Fyablems with the FRA’s at times resulted in stripy pain variations in
the data but it should be possible to remove this with the MIFS.

The system crashed twice oo Day 128 due to the gernerator prablem.

Betweern 21220 and 2332 Day 126 a rew and urnexplained type of data loss
was noticed on the records.
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SRFE (by J.V.)

The system comprised the I08 SRF rack (using only airgun triggering
circuitry and streamer preamplifiers for charmels 1 & 4)3 the MASSCOMF
computer digitising and recording system; & graphic recorders
(Raytheorn LSR 18@7M & EPRC 3202 ;3 a 162 cu i FPAR 1522 airguni various
filters, amplifiers and the extersive support gear for the airgun; a
Geocmechanigue & elemernt hydraphore.

The standard set-up on this oruise was:

12 secs shot interval

4 s recorder sweep

-4 s deep water delay

Either 15-322 Hz BF (LSR) ar 75152 HZ (EPC)
Charmel 1 to LBR & EPRC

Charmels 1 & 4 to Masscomp

& sec data recocrd per MASSCOMF data file.

The system collected data from 287/288 to 22R27/114: a total of 66@
hours/ 27.5 days, with the follewing downtimes: )
88 1452-1838 Ship engine failuwre

293 1520-1535 Air gurn swap

298 16431727 Air gun swap

299 AiazZ-2253 Replaced airgun hose

12s 210n-2236 Air gurn swap

128 agzz-—-2841 Ship erngine failwre

28 1519-15322 Circuwit breaker tripped

18 Z39-2112 Turrned of F for sharp turen

112 16471732 Air gun swap.

Taotal dowrntime 9.9 hows (1. 5%)

Fraoblems with the Masscomp cccouwrred due to variable lirne valtapes
following the 2 mid-coruise engine failures.

Ar unexplained small time jitter occowred intermitterntly orn the .
graphic recorders. '

Further detail is provide in J.V.'s report. ALl im all very reliable.

3.3 kHz PROFILER

Damage to the fish body during Leg II caused a delay in deployment
whilst the upper casing was replaced anmd the bolt holes reamed ocut.

The data were replayed at 1 s sweep on a Raytheon LSR. This has arly
got a facility for L-R sweep. It would greatly ease interpretaticon if
the sweep direction could be reversed as with the EPC. Again it is
worth stating that a heave compernsator would do wonders for data
quality im all but the calmest of seas.

12 kHz PRECISION ECHOSQUNDER (FES)
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This system performed throughout the cruise. Depths were measured
every 6 minutes, entered in a log, armotated on the records, typed
irnto the ARC computer logpivg pragram and then used for slant range
correction of GLORIA data.

Bathymetric soundings were plotted along track at 1:375002 scale at
the end of the survey but were not particularly clear.

It was roticed at orne stage that depth readirngs given by the PES and
3.9 kHz were up to 122 m different. This was attributed to steeply
sloping seabed.

MAGNETOMETER (by J.V.)

The Gecmetrics G-8@1 Pryotorn Free precessicon magnetometer performed
well.

Data was collected betweern 288/2911 and 1l4/z004 (27.95 days). The anly
downtime was due to ship power supply failures.

Data were displayed onm a pern cheart recordand logged by the ARC.
Sampling rate was 1 per 3 sec. The ARC logged & BCD for each sanple,
the recorder displayed the & least sigmificant digits. Between @295
SR and @97 @222 the ARC repgistered the 2 middle digits as zero and
so data had to be tranmsferred marnually from the pen records for this
pericd. Values and profiles were plotted along track at the end of the
oruise.

XBT
See Appendix 1.

NAVIGATION

The Northstar unit utilising Lorarn C was uwsed throughout and '
considered satisfactory except whern Loran sigrals were disrupted on
rarve occasions for' up to 22 mins., Slight jumps alsao occcurred whern the .
urit was automatically jumping between stations.

MNSz2@ lorarn fixes were generally infericor for prolonged periads this
gave wildly inaccurate positicons.

MNSZR22 trarnsit satellite/dead reckoning fixes were often very bad due
to burnching of satellites and extreme current drift velocities.

Megapulse Lorarn C data were logged on floppy disk but could not
initially be supplied to the Level C logging system. LW devised awn
interface and Megapulse data were logped conmtirucusly early in the
eruise except whern the ARC crashed. Its results were gererally
caomparable to those of the NMorthstar system riow that suitable asf
correction factors were available., Fvior to the oruise the Canadiarns
were anxious about using Northstar because of some previous bad
experiences.

The Trimble GRS system was unfortunately unavailable.




Daily plots were produced showing Northstar, MNSZO22 and satellite/DR
tracks with houwrly armotaticon, 12 mirnute ticks and 2 mirnute sampling.
‘Early in the cruise plots of Megapulse data were produced on & micro
computer at similar scale but no significant differernces from the
Northstar tracks were noted. It has yet to be decided which nav system
will be used for the MIPS work although the gerneral feeling is that
Nerthstar is best, with Megapulse filling the paps.

See alsc Appendix 5.
EXTERNAL FACTORS

The Gulf stream influerce was expected to be greatest in the Scuth of
the area (See Figure 4) but warm core rings (WCR) drifting further
Nerth were expected to cause additicornal problems. Indeed at certain
times up to 25-32 d of helm were required to maintain course art Live
2. Severe loss of GLORIA rarge was caused by refraction. Lass of
ground speed control also cocouwred (up to kts depending on track
directicn). Ship speed variations and water temperature (Gloria, XET
and compresscor cooling intake) indicated whern we were in the Stream or
a WCR. The positicorn of the Stream and WCR's varies fairly slowly
acecording to the weekly charts (Figure 4).

Figure 7 shows the compressor seawater inlet temperatuwresmeasured in
the Carnadian survey.

-~

(
It is expected that major problems will be experienced orn Lenq i‘west
af Florida.

Flanktorn and fish were seen freguently irn the water column on Gloria
L8R and FES, sometimes degrading Gloria data, especially during the
upward plamktorn migration at dusk. There were freguent bursts of ship
ricise from passing vessels. Correct phasing of the SRP prevented
interference on GLORIA records. '

Strorng multiple hyperbolic signals were recorded at certain times and
attributed to a submarine or transponder. i

GEOL.OGY

For more detailed descriptions please see the summaries by D. 0'L. and
by J. H-C. )

us EEZ

The survey area continues to the North of the Leg II area with no
immediate change in geclogical style.

The Slope is intersely canyoned. In the west of the area the
distributicn of majoe featwres such as canyorns and large mass flow
deposits was much as indicated by the echotype character map of
Vassallo, Jacobi and Shor in the Ocean Margin Drilling Project At las
but the detailed morpholony was better resclved. On the Slope the
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surficial geclony was much as described by 0'Leary’s Opern File report.
There was good correlation of topographic features with published
bathymetry.

Large mass flow pathways up to 10's of km wide externd 128%'s of km
across the Rise from the base of the Slope. These are imaged in pgreat
detail. Reflectivity variations on sonographs in the vicinity of mass
flow deposits can sometimes be correlated with the 3.5 kHz echo
character.

Elsewhere smaller irncised charmels run from individual canyons acroass
the Rise with varying degrees of sinucsity. Eviderce of slumping is
seern on margins of the charnrnels which externd across the rise.

Canyons rurn largely perpendicular to the Slope, especially the smaller
Cres.

Fatchy or wave-like variations in reflectivity which border many mass
flows and charrmels may have beern formed during overbarnk depositor o
by subsequent reworking by local bernthic currents.

Large areas of layered, parallel lamirated (hemipelapgic/corntocurite)
sediments extending dowr to 42 m subbottom occowr betweern the major
mass flow pathways. The bedding varies from flat to gently undulating
(themipelagic drape) to regularly undulating (sediment waves with a o.
1 km wavelength). Intermediate styles are commorn and minoe low-angle
urncornformities are cccasionally visible., In pgereral the evidernce for
along-slope sediment movement is greater thanm in the Leg II area.

Isalated "massifs’! ccoccur, surrounded by debris flows and capped by
hemipelagic laminated sequerces. These are probably upstanding ercsive
remmants (rather than clistostromes). Their margins are frequently
crilapped by mass flow deposits.

The airgun records are of fair to good guality. The long bubble pulse
abscures much stratigraphic detail. Perhaps post-oruise digital
decanvoluticon can do something for thig?

SRF data revealed majocr (X, Au and A%¥) and minor unconformities, the
effect of salt swells and shallow igrecus bodies and the erosional
mnature of the canyons. Identificatiorn of epidermal mass movement
decollement zones was more speculative. Mirnor faulting was detected
but correlaticr with swface scarps was only speculative. ’

Seamcournts are imaged well and rugped basemernt reflectors carn be traced
several kKilometers from their margins.

Or the Slope canyons are seern to be incised into a sequence resting
arn a loecally promivnent uncocnformity. A prominent BSR seen in parts of
the area at c. 0.6 s TWT subbottom may be attributed to a
clathrate/free gas interface.

Same buried charmels were seen on the Rise but the gereral situation

there is a laterally-variable orne of low-angle unconformities
seperating local sediment lernses. Major charmels such as the Hudson
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are incised as deep as 300 m into older rooks with little evidence o
levees o older, waderlying chanmel base i
as steep as 1 o inm 9,

Facies., The chanmmel sid

CANADIAN AREA

The swvey only extended to the lower part of the per where ©
are fairly broad and shallow. The area was domivated by a complesx of
lerticular mass—flow deposits with a sheet—like or braided surface
expressicn. Charmels were relabtively shallow but fairly externsive.
Obligque crossings by 3.5 kH: did vot provide aptimum definitiorn.
Margines of deposits rroct weed e i,

EUTTO T S

Extensive areas of hummooky topography are caused by slides and/or
sedimernt waves, Some =lide scars are evident on the Rise.

MOSATCS

See the section in the L
For futwee reference the . proaduction schedule was implemented
except for Days when logging ivtervuptions ccouwrred.

GErT OO

Q7RG aEeE End Glooedia cartridoe Full.
13@d @add Preoaduce 24 b track plot and SPDL values oo ARC caomputer.
Tage  @9a¢ Staoet laser priotiog (after EXOCTLY 2 howrs warm—up) .
ltead 11ew  Stert developinon £ Lo,
1750 ; Froduce comtrast t
T74% Frovivt photos (64 copid
=LA Frints dry. Stert mossicking (data From Q70027007
delay 28 to 14 hred.

Far Ll e,

The mivimam time from ending & Pa to having dey prints le about 4

Fravares,

8 copies of each print were prodoaced: L8 & 8 Ffor 108 for
spare and archives; 4,5 and & similarly for either USESE OR GBC, 7 & &
Fors Mo Dabscon (apprent ice mosalohker).

FHOTOGRARHY

A Test Passe (Noo 29 from Leng 11D was used for guality control between
films with favowrable results, the prey scales are not very helpfal,

Cort irued praoblems with ernla
everntual ly it was thoanht
broxes, despite equivalernt puwrohase dat

b wup intermittent iy,
Frcm ol fFferent
thie!

=+

urmless the

The Laser printer will give variable dwbens

warm-up period is standacdiesesd DU
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See comments in Leg I report re paper size.

MG expertly plumbed-in the large water filter canister berneath the
darkroom sink.,

3.9 kHz and some SRFE analopgue records were photonraphed For ook
interpretation purposes. 2 3 data carn be photographed and developed
i an howe and later printed in an howe. The laser primter technical
film gave good results uwsing an Qlympus OM-22 SLR at 4 feet with o
single dedicated flashgurn attached (with diffuser). Fowr rechargeable
AR~size MNiCd batteries were sufficient for at least 78 shots.

Attempts were made to photograph the mosaice using & angled
floodlights with moderate success.

MISCELLANEQUS

Anm old prablem: in bad weather water enters the forward bold From
asomewhere and sloshes abowt, sometimes getting into the electrics of
the airpun Compressors,

The hazard of slippery metal decks was reduced temporarilly by
painting with sand-mixed paint but & bhetter solution is reguired.

Aily gurn retrieval was complicated by the sticky hydraulics of the
cable winch. A gate cut in the gunwhale and/or a special davit would
make deployment less hazardous.

Froablems with the hydrawlics of the Gloria cable winch persisted.

I'viserticon of brass bushes to matcoh the brass liners on the airpguns
instead of polythene ones solved the seating praoblem.

There seems to be inmcomplete commurnication at Leg changeovers
regarding the serviceability of swwvey eguipment (e.n. 3.5 kHz fish
damane) and this could subseguently lead to avoidable down-time. This
should be avoided by compiling a weitten lag o Fault list insteasd of
relying, as at present, o ooral communicatdorn.

The ships orew were, as always, helpful and friendly end this is much
appreciated.

A list of suggested inmprovemernts has beew posted iv the welt darbreocom
(shelves, light eto.)

CONSUMMARLES

Lists of photographic and general consummables and rate have been
praduced, These lists are found on the GLORIA disk for the BRC. Please
update as required.

There appear to be no Firm pguidelinmes as to who is respornsible fFor

restocking what but please check stocks and reorder for the next len
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either from 105 cor USES (bulky cor heavy materials).

Fresermt and ordered supplies should be sufficient for the 12 day
Gap-Ffilling Leg From Woods Mole to Morfolk, '
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NOA#

National
Ocean
Service

Drop @67

Latitude : 38 46.5
Longitude: &7 87.8
Probe T-83

Date 87/84/16

Time 84:37 GHT

Frawe 8. %BT Prfe Examples
J

N
H

Bottom depth: 4488 w

Cruise: F87-3

NOAA

National
Ocean
Service

Drop 862

Latitude : 41 42.5
Longitude: 64 44.5
Prohe T-85

Date 87/04/18

Tine 15:19 GMT
Bottowm depth: 2688 w
Cruise: FB7-3

NOAA

National
Ocean
Service

Drop 863

Latitude : 41 15.5
Longitude: 65 26.0
Frohe T-#83

Date 87/84/10

Tine 19:50 GMT
Bottiom depth: 2688 n
Cruise: F87-3

N
W

N
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FIO6LURE 9.

%BT DATASHEET EXAMPLE

 Bhip: R/V FARNELLA

Fodimt

b5

&5 1

- 65.8

19,329
19.2

19,30
19,30
19,28
19,328
19,85

19,31

19008
15, Q0
18.97
18,93
18.91
18.89
18.89

18.87

16, 88
18. 84
18.84
18, as
18.79
18.79
18.75
18, 75
18.74
le, 72
18,467
18,61
18. 60
18,855
18.51
16,45
18. 40
18, 357
18, =52
L I
18,19
18,11
18,01

NOAA

National
Ocean
Seryice

Drop @50

Latitude :
Longi tude:
Frobe T-86

Date §7/83/31 200 | ‘ _ ]
Time 83:17 GMT

Bottom depth: 2200 m 358 .

Cruise: F87-3

Bottom depth: 2200 m

jge i T T T T T T
5ol J

o~
100} T ]
158+ ; ]
M
48 54.8 N e 208} .
66 1.8 M ¢t
e 25pt 1
r
5

458 ; ] ) 1 ! |

i@ i2 14 16 18 208~
Tenmperature (deg C)

a00 | ' |
{

NOGA je 12 14 16 18 20
H H 1 i H
National (’
Qcean ,
Service :
%I
Drop 850 M P
Latitude : 48 54.@ N e 908} f '
Longi tude: 66 14.8 0 | A
Probe -6 ~
Date 87/83/31 . A —
Time 83:17 GMT r/""
Bot?on depth: 2288 m p
Cruise: F87-3 108t #;Paffaru- : |
1 L. H i 1 1
10 12 14 16 18 28

Temperature (deg C)




APPENDIX 2.,

wBT DROPS
DATAFILES ON DiSHT

i TYFE DAETE TIME LT mnh FILE JIKE

YY/MMADD HH: MM DD MMM nonD MM.H
D48 T-0&  BT/ON/E0 0 02013 EQ OBRLT7 N T 04,0
049 T-0h  B7/05/30 0 15013 40 14,0 M HE 03,5
OEO T-0&4  B7/0E/EL 0 0217 40 B4.0 N bhé 14,0
051 T-06 B7/035/31 0 15:355 40 Q5.0 M &8 00.0
B7/04/01  135:235 B9 44,0 N 71018.0
BYA04/02 142035 TG OB0.0 M &H8 27.0
@7 /04,035 15019 L4 ET2L0
B7 /047035 14220 &HE 49,0
' &HTO1E.0

o o 0
‘f')~' \J7

06HB70IT0. 048
0LHB70EI0. 049
OAB7OEIL 050
Q&HB7OEEL .08
0670401 . 052
O&HBT7OA40E. 05
QEE7040E, 054
OSB70403, 055
OEBTOA05. 056 Y
7.3 OEBT70405. 057 Y
H0.0 OEE70407 . Q58 Y
&5 15,5 W 05870408, 059 Y
H1 22,5 W 05870408, 060 Y
A2 09.5 W 0587040%9.061 Y
&4 44,5 W 0EBTO410., 062 Y
A% 26,0 W 0SBT70410. 067 Y
E7 /041010 17254 HE 05,5 W 0EBT0411.064 4
BY /0418 22¢52 3 HF EEL0 W oERT0412. 0635 Y
g7/04/1%2 250351 a2 55,0 N &H7 04,5 W 0EBTVO4L1LE. 064 Y
\!

i

\f

Y

‘_I

'

4

A A A A A<

TEEZEEZTEEZEZEZEZ

HY /04708
B7 /04709
BT /04710
B7/04/10 19150

87/04/16 04:rT7  IE 46,5 N A7 07.0 W 05B70416.0467
87/04/17 0Z:18 39 00,0 68 0Z.0 W 05870417.068
87/04/17
87/04/18
97/04/2¢
B7 /0472
87/04/

HF 07,0 W OEETO417. 069
AHF 49,0 W 05BT70418. 070
&8 H2LE W 0EBT0420.071
TOooll.0 W OEBTO0420,072
H% H1.E W 0EB7042E., 073
TLOAY.D W 0SBTO42E, Q74 Y

r

ERRD08 bhyvtes left on disk




A PPEND/ X g

(File phﬁCDﬂS o GLORIA disk, SW 1987)

FHOTOGRAPHIC CONSUMARLES ON g*/@*/hq7

B/AW EE mm Filme (36 )
Frattersaorn ACUTED developer phkte
Modalk Unil i FIKXER cans
TLFORPRINT

IR-11 activabor 5 1)

TLFORD IT&S-21 stabiliser (O 1)
FrafeE R TLFORRINT YR, sy @iy le weilnht
e L BEW paper. Beware expiry dabe!

(it 16Y, S sheets)
(16" 127, 52 esheets)

(N, B, Frint size Gu8')

FHOTOFLO solution (53030 co)

DISPROBARLE GLOVES (Box 100 large)

(B S0 mecd 4um)

Water filter element larpe

amal 1

Fhilips 1538W Photocorescenta bulbs (&Y.
13W bayonet bulbs for exposwre timer.

Trangparent Q4 paper negative holders.

L.evies Fluid

END ofF LESGTT .

USED REMAINING ORDERED
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APPENDIX &t SEISMIC ANALOG RECORD

INVENTORY
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Appendix S

NAVIGAT ION \5 &.C.

Laran C  im the hyperbolic mode was used throughout the survey
area for positioning. Four recievers were operational: 2 Mepapulse
Accufix SQ@'s; a Northastar 70003 and a Racal-Decca MNS20QQ. Time
Differerces (TD's) and Lat/Long fram the Northstar and MNS2QQ2 were
logned on the 108 ARC system for the entire cruise.

The 2 Mepgapulse recievers were interfaced to separate IBM PC's,
where the observed TD's were converted to Lat/Long and all data logged
on flappy disc and were printed out every % minutes. As of April 8
(JDR98) data Ffrom ovne of the Megapulse/IBM's were logped on the ARC
system, but rear the end of the oruise it was discovered that a bug in
the praogram (making the tenth of & microsecond (us) digit = @)
rendered the TD's useless.

A single "mean" ASF correction for each Master/S8econdary pair was
determined from the available sowrces---DMA and CHS/BRIOQ-——and applied
to the observed TD's on the Megapulse/IBM system forr the entire
survey, as shaown belaw.

CHAIN SECONDARY ABF

9960 W Caribau +1.8 us
X Nantucket +2. 8 us
Y C. Beach +2. 4 us

5932 X Nanmtucket +2. 1 us
Y Cape Race +1.4 us

The Nerthstar reciever had ASBF corrections built in at time of
marufacture. There was a Lat/Long bias available but was not used.
Apparently the Northstar reciever has errors in the TD to Lat/Long
conversiot and is not reliable/accowrate (according to USGS/WHOI).

The Northstar reciever was used for bridge wavigationm and lirne
rurming. Although & monitor from the Megapulse/IBM was on the bridge
(Wwith waypoint wmavigation and line rurming) it was not used because it
was difficult to see (rumbers too small) and interpret and gernerally
not user friendlyj the navigation officers preferred the Northstar.

The Northstar reciever sometimes pave problems at dawn-—-bad
signals, erronecus course corrections and speed-—-possibly because of
atmospheric rnoise o skywave interferernce at long ranges from one of
the trarsmitters. It alsa pave rnepgative speed values at times. Usually
during these periads, waypoimt mavigation would have to be restarted
onece good sigrnals  were acquired. Overall, the reciever was reliable
for mavigation amd good TD's were lapged.

The only real prablem with the Mepgapulse reciever cccourred when,
after a temporary lass of signal, the tracking., gate did not
necessarily lock  back onto the 3rd coyele, thus givinmg 1Qus or
multiples of 12us errors thereafter. This was caused by having the
cyele selecticon disabled (status 4)3 the problem was prevented by
enabling cycle selection (status 3).

Caralina Beach (996Q y) went off the air for a six houwr periaod om
March 31 (JDR92) at & time it was reeded. Alternate stations were used
during this period but giving worse geometry.

Im additiorn to all the Loran recievers, & Racal-Decca MNSZQ2@

FAGE 1



Apperdix 1.

xegT 'S \>3 G.C.

Water column temperature profiles were collected throughout the
survey area using XBT's and the Sippican MK ODceancgraphic Data
System. Temperature vs depth profiles were logged on the SEAS 111
system and subsequently transmitted via the GEDS satellite to NOAA.

Orce an XBT was launched, & thermistor measured the varying
temperature as the prabe fell to the bottom at an assumed velocity.
This temperature vs depth profile was logged on the SERS III
microcomputer. Erronecus temperature spikes at the battam of the
profile could be edited prior to transmission to GEOS.

Each profile was logped on floppy dise and hard copy profiles
were oabtaimed cn a printer. For each drop three profiles were usually
plotted: one of the full prafile; ore to depths of 200-422m where the
surface layer and seasonal thermocline cccurs and one to a depth of
6dm , just below the depth of GLORIA. See the Appendices for detailed
1aunch seocsdures and listiwn af XBT deplovments,

During the sur. ey this gata was not used quantitatively---i.e. to
correct GLORIA images for refraction-——but as a plarming aid and to
canfirm the existence of warm core rings. Reduced sonar ranges were
cbserved im areas of high thermal gradients near the fish depth and in
areas of warm core rings. : '

XBT's were dropped ornce per day and attempted to give good
coverage of the work area. B8ix medel TE&'s (max. depth 46@m) and
twenty~cme TE's (max. depth 183@m at & knots ship speed) were dropped.
Maximum depth reached with the TS's was 165am due to the 8 knat ship
speed. ,

Abcut 920% of the drops were succesafuly only a few had to be
repeated due to snags in the streaming cables or in rough seas.

The port  quarter proved tao be the optimum launch position,
regardless of wind direction or sea state. The deck-mounted launcher
wauld prabably work as well as the present "poale" system.

The gereral trend of the profiles was varying gradients in the
surface and seascnal layers (temperature variations up to 8 degrees)
to depths of 2020-30@m; then the mair megative thermocline to about
122@m; then a relatively constant temperature near 4 degrees C to the
bottom (1635@m).

An  exception was drop #628 which showed a positive thermocline to
depth 7@@m and then a negative thermocline to 16Q2m; alsco the
temperature below 1202m was much higher at 9-7 degrees. Other
interesting profiles were #56 and #63 (11 miles apart) which showed a
cold layer at depth 75-12@m between twe warm layers.




Transit satellite reciever was available anmd logged on the ARC system,
but was not used for navigationy cmly for comparison to the Loran C.

Daily track plots were produced showing the Loran C  Narthstar,
Megapulse, MNS2QQ2 and the Trarnsit/DR. Northstar and Megapulse tracks
agreed well, but were offset up to Imm (up to 3785m) because of the
different ASF corrections and TD-Lat/Long conversions used. The
chserved TD's on both recievers agreed within @.1 us.

Best navigatiom can be achieved in post-processing by using the
abserved TD's, applyirmg the best available ASF corrections (fram a
lockup table based on pasition) and recomputing the Latitude and
Lengitude.






