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INTRODUCTION

RRS Charles Darwin Cruise 37 was essentially a GLORIA crui se:
several efforts had been nmade during the 1980's to use GLORIA in the far
south Atlantic, and a long list of targets had built up. It seened
foolish, given this opportunity, to spend nore time than was absolutely
necessary on work other than GLORIA survey, during Cruise 37. The only
exception, which was unavoi dable, was the attenpt at recovery and

renewal of the array of moored current neters in the northern Weddell
Sea.

BAS (earlier Birmnghan) marine geoscience interest in the Scotia Sea
region can be divided into three fields:

(a) regional tectonic evolution;
(b) subduction-related processes;
(c) pal aeo-oceanography and gl acial marine sedinentation

The planned QORI A survey (which included simultaneous
singl e-channel seismic, magnetic, gravity, PES and 3.5 KHz survey) was
intended to investigate problens within all three fields. The mgjor
surveys planned were:

4.1 South American-Antarctic Ridge: plate notion back to 84
Me;

3.2, 3.3 tectonic erosion, tearing of the subducting slab,
northern South Sandwich trench and fore-arc;

3.2, 3.4 intra-oceanic ridge crest - trench collision,
southern S Sandwi ch area:

3,1, 5.1 ridge crest collision and glacial slope-rise
sedi ment transport, Antarctic Peninsular nargin;

3.6 Scotia Sea evolution and Antarctic G rcunpolar Current
growth, Aurora Bank, North Scotia Ridge.

These surveys are shaded in Figure 1. The other, unshaded areas
are those where worthwhile targets of a slightly lower priority were to
be found: it was hoped there would be time to exam ne sone of these, if
only on passage. They were also standby areas, in case ice cover or
other circunstances prevented access to the prinmary targets.

The current neter noorings were first laid in early 1987 from RRS
John Biscoe, and serviced a year later from RRS Discovery. Three
nmoorings at the northern edge of the Weddell gyre (area 5.2 in figure 1)
each included current neters at 10, 50 and 800 m off bottom sedinent
traps at top and bottom and (on 2) transmi ssonmeters within the basal
current meter. They are intended to exanmi ne the relationship between
modern sedimentation and deep circulation, and the coupling between
Antarctic Bottom Water and the younger, underlying \Wddell Sea Bottom



Water. A suite of CTD and water bottle stations acconpany the nooring
renewal , for calibration purposes. The first nooring period was planned

to be for 2 years, to save the cost of shiptine for renewal in 1989-90.

In the event the period when the ship could attenpt to recover the

noorings becane tightly constrained, and in a bad ice year, with a ship

not suitable for work in ice, the noorings could not be recovered. The
new moorings were laid at sites farther north, following a strategy for
exam ning the relation between AABW and the Antarctic Gircunpolar

Current, which we had not intended to inplement for 2 or 3 years.

In addition, we became aware at a late stage that the acoustic
doppler current profile (ADCP) would be available on board (and only
later, that the sensor wasn't actually fitted). It seened worthwhile,
given the regular, "passage" nature of GLORIA survey, to run the ADCP
t hroughout the cruise: we would collect up to 6 transects of the ACC
axis (Antarctic Convergence or Polar Front) and some indication in each
survey area (including the area of the noorings) of the nmean and
short-term variability of shallow transport. The Hydrographic
Departnent of MDN) was able to provide XBT's so that we could clearly
identify the water masses whose movement we were observing wthout
interrupting GLORIA survey. During Legs 2 and 3, shallow water sanples
at each XBT site were filtered for diatonms, to add to constraints on the

known association of different species with different water masses and
t enper at ures.

A dark shadow was cast over Cruise 37 by the death of Captain Sam
Mayl.  Sam became increasingly ill after joining at the start of Leg 2,
and the ship returned to Stanley at the end of February, to put him
ashore. He was flown hone by the RAF, and tests at the Princess
Al exandra Hospital, RAF Woughton di agnosed secondary tumours on the
brain. Despite several operations, after transfer to the National
Hospital for Nervous Diseases in London he died, peacefully in his
sleep, on 4 April, a few days before the end of Leg 3. Sam Myl was a
great servant of UK marine science: he was always an enornous pleasure
to sail with, and will be sadly m ssed.



o NARRATI VE
LEG 1

RRS Charles Darwin arrived at Stanley after passage from Punta
Arenas at the end of CD Cruise at 36 0500 on day 365, tying up at FIPASS
outside RRS John Biscoe. Preparation for Cruise 37 was restricted to
the fitting of the ADCP sensor by nenbers of the HVS Endurance's diving
team the next afternoon, all other equiprent needed being already in..
pl ace.

RRS Charles Darwin left Port Stanley early on day 003, steam ng
round to East Cove to fuel. Departing there about 1600, we deployed the
PES and 3.5 KHz fish and headed east to the 400 misobath to stream
GORIA the single-channel seismc streaner and 3-gun array, and

magnetometer.  Wth gravimeter and ADCP, these conprised the standard
equi pnent suite for Leg 1.

Al'l gear was working by 01/004, and the ship headed east down the
long slope of the Falkland Plateau. The main surveys planned for Leg 1
all lay far to the east, around the northern South Sandw ch arc and
trench (3.2 and 3.3) and, even farther east, across the South
Arerican-Antarctic Ridge (SAAR, surveys 4.1 of Figure 1). To reach
these areas woul d take several days, and a track was chosen which woul d
exam ne the defornmational front of the accretionary prism of the North
Scotia Ridge, running into and then along the Falkland Trough and around
the northern slope of the South Georgia bl ock.

M nor equi prent problenms plagued the first few days: a gravineter
gyro was changed on day 004, and by day 005 all three airguns had failed
and the beam on which they were nounted was brought inboard split near
the towing point. They were replaced by a single 300 cu inch gun towed
over the port quarter. ADCP performance inproved when the ship's

doppler log was switched off on day 004, and it nust be presuned that
the two mutually interfere.

W started E-hourly XBT deployments late on day 004, shortening to
a 6-hour interval the next day as we approached the Antarctic
Conver gence. Not all deployments were successful, we think because the

wire tangled with one of the 5 lines towed astern, particularly in
rougher weat her.

The single airgun failed (trigger lead) on day 006, and was
repl aced by another 300 cu inch gun. At about the sane tine we net fog
and, having crossed the Antarctic Convergence, reduced to a 12 hourly
XBT schedule and that night slowed to 6 kts during the hours of
darkness, after seeing our first berg.

The weather continued kind, with [ittle or no wind. On day 007,
north of South Georgia we had the first of a series of problens with the
Carrack digital seismic recording system in which a suite of curious
tape errors pointed at (or caused?) possible corruption of the hard
disk, simlar to Cruise 36 experience (see equipnment report).



5o

By day 008 we were north of South Georgia, having followed the
frontal fold of the accretionary prismvirtually all the way along the N
Scotia Ridge. W proposed to add to at least the western part of this
track on our return. Qur next area of interest was the East Scotia Sea,
the northern end of which presents the-interesting conjunction of
back-arc spreading centre and trench. W proposed nmerely to visit this
area briefly on the way east, and add extra lines on the way back
westward.  This was in fact becomng the general strategy of the leg:
the farthest point of survey 4.1 (S Anerican-Antarctic Ridge) was very
far east, and could not be left until time was against us.

We encountered a dense concentration of icebergs in the East Scotia
Sea, which seriously degraded the quality of the GLORIA record by
causi ng frequent course alterations, and we were essentially driven back
north by the futility of attempting survey just then: by the tine we
returned, the bergs should have moved el sewhere.

The weather remmined kind, and on day 010 we were traversing the
northern outer wall of the S Sandwich trench at about 5500 m getting
good GLORIA pictures with no clear sign of tearing of the subducting
slab at the seabed at its northern end (survey 3.3, Figure 2). This

traverse positioned us for the start of survey 4.1, the main business of
beg 1.

Recent work on existing data from the Southwest Atlantic (Barker
and Lawer, 1988) had produced poles and rates of relative notion of
the South Anerican and Antarctic plates (SAMANT) for the past 50 M.
Survey 4.1 was ainmed at extending that effort back to 84 Ma (Anonaly
34). One of the results of that work was an apparent sharp change in
spreading direction at around 20 Ma, causing the formation of the
east-west, long-offset transform faults (e.g. South Sandw ch, Bullard)
whi ch now dominate the plate boundary. Survey 4.1 intended to use
GLORIA to help trace a particular fracture zone from A34 on one flank of
the plate boundary to A34 on the other, to obtain a precise estinmate of
plate notion, and also to examine the detail of the 20 Ma episode, if it
was accessible. This neant going far to the east on the southern flank,
since the north flank equival ents of nore-accessible, westerly ridge
segments have all been subducted beneath the Scotia Sea.

The ship track was based on best estimtes of SAM ANT noti on,
cal cul ated around the SAM AFR-ANT [oop using published data. It formed
an S-shaped loop fromthe northern S Sandwich trench to 61°S, 6°E

All went well for the first 2 days (although the nmagnetic record
was not perfect and sedi ment obscured sone of the basenent fabric), but
then fog on day 013 (Friday 13th) caused us to recover all of the towed
equi prent, then re-stream it and again recover it as fog banks came and
went. We were able to restream the magnetoneter later, but essentially
lost a day of GLORIA and SCS cover. By then we were running along the
south side of the Bullard FZ, and after redeploying on day 014 obtained
spectacular GLORIA inages of older small-offset fracture zones
anastonosing into the long-offset Bullard. W eventually followed to



the sout heast one such FZ, chosen on the basis of the estimated plate
motion, and reached A34 at 5°E on day 018. Turning onto a parallel
track to the east, we then headed back for the Bullard FZ. Apart from

additional tine spent at only 6 kts because of fog, progress had been
good.

Reaching the Bullard FZ on day 021, we crossed onto the N side and
traversed the young ocean floor produced since 20 Ma ago. Sight of
where that struck off to the NWallowed a reasonably precise check
(assumng symetric spreading) on the true equivalence of the mapped
FZs. W headed NW along a synthetic flow line, and finally hit the bad
weat her we'd successfully avoided hitherto. A short-lived gale on day
022 was followed by a nuch larger, stronger and |onger-lived depression
(943 nb) the next day, which lost us 60 hours of science passage tinme.
The gear which had been recovered at 2100(z) on day 023 was not
restreamed and working until 0700(z) on day 026.

Late on day 026, having crossed anonaly A34, we turned west off the
flow line to begin a survey of the northern corner of the South Sandw ch
trench and fore-arc (3.3 and part of 3.2). After the negative evidence
of our outward track (day AQ, it seemed necessary to search the | owest
part of the outer wall of the trench for signs of tearing at the
northeast corner, but not to work any farther east. No such signs were
visible. W therefore concentrated on the fore-arc, and were able to
see the folded sediments of the accretionary prism and undeformnmed
vol cani geni ¢ sedinents covering the upper fore-arc. There appeared to
be some limted fore-arc volcanismbut little or no sign of
serpentinite diapirism (anticipated by conparison with the Mrianas
fore-arc). The steep east-west slope at the northern end of the arc
does appear to truncate all upper fore-arc structures, and represents
the true northern edge of the Sandwich plate. The steep slope nay be
mai ntai ned by a species of tectonic erosion.

The weather deteriorated rapidly during the norning of day 029, and
GLORI A, magnetoneter, gun and streamer were all brought inboard. The
fore-arc survey was alnost conplete and it was not worth waiting for
better weather in order to finish it off, so the ship headed slowy west
that evening between Zavodovski and Visokoi Is with only the
magnet oneter streaned, in wnds which at times reached 50 kts.

The weather was not suitable for GLORIA redeploynent until the next
afternoon (day 030), by which tine we were virtually at the S Sandwi ch
back-arc spreading centre (56°S, 30°W. In addition to deploying GLORI A
and SCS gear, we here restarted the programme of 12 hourly XBT |aunches,
for another crossing of the Antarctic Convergence

Wth little tinme now renaining, above that needed for shortest
passage to Stanley, we chose to run directly south of the South Georgia
block to join the outbound track near 45°W just east of Aurora Bank.
The intention was then to run a parallel track, 20 mles to the south
to build up a broad swath of GLORIA cover across the North Scotia R dge
Fal kl and Trough and Fal kl and Pl at eau.
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W achieved only about a day of this parallel track, to 48°W
Then, on the norning of day 034, the weather again grew rapidly worse
and we decided to recover the gear. In the final stage of recovering
GORIA a collision with the platform edge dented the nose cone: since a
full examnation and repair could not be nade at sea, that was the |ast
we saw of GLORIA on Leg 1. The next norning we were able to redepl oy
seismc gear and magnetoneter, and chose a shallow zigzag path to
Stanl ey, crossing the outbound GLORIA swath to obtain additional
i nformati on about the inmaged seabed (a problem with the standard survey
technique is that the seabed directly beneath the ship, which is
exam ned by seismic, 3.5 KHz, gravity and negnetic survey, is not part
of the GLORIA image, and vice versa). Al of the geophysical equipnent
was recovered about 10 nmiles off C Penbroke, from 0430 on day 037, and
we were al ongside at FIPASS by 10 am

Vaiting for us were the 2 containers of BAS and RVS equi pnent which

shoul d have reached Port Stanley on 22 Decenber 1988, in good tine for
Leg 1.

LEG 2

There was nuch to do in Port Stanley in preparation for Leg 2. The
contents of the containers includedparts of the current neter nmoorings,
core liners and dredges, a water gun, mcroconputers, plotter and
digitiser, sediment traps and water bottles. Current met er s,
transmi ssometers, releases, CTD conputer and tape decks cane by air, as
did the long-awaited FAX receiver. The ex-Discovery (BAS) searchlight
was nounted on the foremast and the main after crane repaired. The
gravineter gyros were successfully re-aligned but two attenpts at a
gravity base tie failed because notion of the FIPASS caisson next to the
ship was too violent for the Wrden to be able to stabilise.

RRS Charles Darwin sailed fromPort Stanley at 0830 on day 040 (9
February). A delay in the availability of fuel at a (Russian) tanker in
Ber kel ey Sound presented the opportunity for calibrating the ADCP on the
way. A conbination of straight and zigzag tracks in shallow water was
controlled by GPS fixes, between 12002 and 1630z (1.30 pn). Fuelling
took fromthen until 7 pm delayed by the need to clean filters
frequently, and we were deploying PES, 3.5 KHz and magnetoneter by 8 pm

We then headed southeast into deeper water before deploying GLORIA and
SCS.

The two main objectives of Leg 2 were a GLORIA survey of the area
of a nobdern, intra-oceanic ridge crest-trench collision (RCTC) south of
the South Sandwich island arc, and the recovery and redepl oyment of an
array of noored current neters in the northern Wddell Sea, southeast of
the South Okney block. Reports of sea ice distribution through January
had shown fairly dense ice in the western Wddell, to the south and west
of a sharp corner at 60°S, with the |ongitude of the corner steadily
mgrating westward. By 9 February the corner lay at 60°S, 39°W and
there was a re-entrant to the south, so that nuch of the nooring area
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(see 5.2, figure 2) was clear. Nevertheless it seenmed nost likely that
the ice situation would inmprove further over the follow ng fortnight, so
we decided to carry out the S Sandwi ch RCTC zone survey first.

GORIA and the single airgun and 2-channel streamer of the SCS
system were streaned by 6 am on day 041, and the ship headed east along
the parallel track originally intended as the approach to Port Stanley a
few days earlier. The GLORIA data provided a clear imge of |ong
parallel folds and faults in the accretionary prismof the North Scotia
Ridge. By 8 amon day 043 we had reached 45 W and altered course to
160° to cross the Scotia Sea. For the previous 2 days we had enjoyed
the benefits of a following Wto NWw nd and sea, but now turned across
the swell and began to roll badly. The track crossed area 4.4 (figure
2), identified as somewhere where the history of coupling between the
Drake Passage and Central Scotia Sea spreading reginmes mght be
investigated. The GLORIA image of this area strongly resenbled that of
a large complex fracture zone trough farther north, which would make it
clearly part of the Drake Passage system and thus place the boundary
farther east. The track was chosen also to help locate a coring
transect of the Scotia Sea, part of a hoped-for cruise with a long
pi ston corer aboard the new BAS ship James Clark Ross in 1990-91.

Qur intention was to reach 60.7°S, 36.2°w, on Discovery Bank, then
head east into the RCTC zone via a small pull-apart basin on the present
Scotia-Antarctic plate boundary, where GLORIA survey was expected to
show the direction of current and recent plate nmotion. However, just
south of 60°S, in about 37°Won the norning of day 046, we net a dense
concentration of icebergs with abundant intervening brash ice, which
forced us to recover the towed equi prent and head back north. W
assuned that the ice we saw had earlier been part of the main pack ice

body farther west, until separated fromit by the previous few days'
strong westerly w nds.

To be sure of an uninterrupted passage east, we noved north for 40
mles or so before heading east and re-streaming the conplete suite of
towed equiprment at first light on day 047 (after a night of fog, snow,
birdstrikes and searchlight damage). W then headed southeast across an
eastward extension of Discovery Bank onto Herdman Bank, having mi ssed
all but the farthest NE corner of the basin mentioned. W hoped instead
to pass through it on the way west, towards the current meter noorings.

bate on day 047 we began the systematic GLORI A (plus SCS, magnetic,
gravity, PES, 3.5 KHZ, ADCP) survey of the area of the npbst recent ridge
crest - trench collision along the S Scotia Ridge. The expected geol ogy
of the area dictated that courses should be either 060/240 or 090/270.
So, we could run in either direction eastward (anticipated downw nd),
and woul d have the choice at the eastern end of either westbound
direction, depending on weather, to mmke the coverage efficient. In the
event, after the first track the wind died away and the sea dropped, and
all tracks were east-west.
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The first line, along 60.3°S, crossed the intact South Sandw ch
back-arc, arc and trench, onto South Anerican (SAM ocean floor, to
provide a GLORIA character for these tectonic el ements which mght allow
fragments of themto be identified within the collision zone. W then
offset 20 mles south for the second |ine which would lie fully within
the collision zone as previously identified (I W Hamlton, 1989).

On the afternoon of day 049, our plans for the further conduct of
the survey had to be drastically revised. The nedical condition of Cap
Mayl, who had not been well since joining, decided our doctor that
further tests were needed, which could not wait until the next schedul e
port call on 12 March. W were given essentially until mdnight days
052/ 3, before the ship would | eave for Stanley, intending to arrive on
day 057, 2 weeks early. This was about 4 days before we had planned to
finish, and would take time fromthe remai nder of the Leg also. W
decided to confine the survey in progress to 4 lines, eventually reduce
in length to allow us to fill a gap caused by a topographic shadow.

This lesser scope would limt our understanding of the regional context
of the collision, but would preserve intact the survey of the collision
zone itself. Fortunately the weather remained reasonable, and the

equi pment continued to work well. The GLORIA survey will be of great
hel p in understanding the evolution of this extrenely conplex area.

After the gear had been recovered, the ship made a direct course
for Port Stanley, using direct drive where some speed advantage was to
be gained, after obtaining Permission fromRVS Barry. The PES,
gravi neter and ADCP were kept running, but our request to keep the

magnet oneter streamed was refused by the Chief Oficer, now acting on
Capt Mayl's behal f.

The ship was slowed to sonme extent by fog and head winds on the
passage to Port Stanley, and reduced below 6 kts during the hours of
darkness while south of the Antarctic Convergence. |t averaged 8.94 kts
for the passage, arriving alongside at FIPASS at about 2 am on day 058.
Capt Myl was taken ashore to Stanley hospital, and Brian R chardson
joined as 2nd mate. W heard later that Capt Myl flew to the UK on the

fol l owi ng Wednesday (day 060) and was adnmitted to the Princess A exandra
Hospital, RAF Woughton.

The ship sailed at 0645 and deployed 3.5 KHz and PES fish at about
8 am of f C Penbroke. W then headed southeast to where GLORIA and the
magnet oneter could be streamed. By 11 am we were headed southeast, in
the general direction of the South Orkney Is. W had decided that
recovery and replacenment of the noored current neter
[ (transmissoneter/sedinment trap) array in the northern Wddell Sea was
the highest priority task remaining for Leg 2. The array was to exam nE
the relation between nodern sedimentation and circulation, in support of
a coring programme ai nmed at understanding Weddell Sea Bottom Water,
started in 1985. The noorings were conpleting their second year of
operation, having been deployed initially from RRS John Biscoe in 1987
and serviced and re-laid from RRS Discovery in 1988.
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There was barely enough tine remaining in Leg 2 for recovery and
repl acement of the mpoorings and the-conplenentary programe of CTD
stations. Thus, although we deployed GLORIA for the passage fromthe
Falkland Is., we did not stream the single-channel seismc gear and were
therefore able to travel at 10 kts (except south of the Convergence
during darkness). In conpensation, we ran tracks close and parallel to

existing seisnic lines, whenever that was possible wthout excessive
deviation fromthe direct track

Ice reports showed that the northeast corner of the pack-ice area
had indeed receded southward since the beginning of beg 2, perhaps
justifying our decision to go to the South Sandw ch area first
However, the strong westerlies which had swept the area for the past
week or so seened likely to have driven stringers of pack eastward from
the pack ice edge. Ve therefore thought it nost prudent to give the
northeast corner a wide berth, and approach the noorings from the east,
as we had done successfully in 1988. Despite this w de sweep, we nmet a
stringer of bergs and intervening brash ice at 60.7°S, 39°W at noon on
day 062. Rather than seek a way through and probably meet other
stringers behind it (we had still over 150 miles to the nearest mooring)
we steered ENE in hopes of rounding the stringer zone. A day later
however, we still had not found the end, the weather was deteriorating
and a new ice report (estinmated, not analysed but still presumably based
on sone information) showed the moorings covered by the main body of the
pack, blown eastward by the persistent west wind. W decided to abandon

the attempt to recover the mporings; and decide if and where the new
moorings should be laid.

The original intention had been that only 2 of the 3 existing
moorings should be relaid, and a new site for the 3rd nooring had been
chosen in the northern part of Jane Basin. This would be the start of a
northward extension of the survey of present-day deep circulation
towards the axis of the Antarctic Circunpolar Current (ACO. In a
subsequent season, moorings would be laid farther north still, in the
basin between Bruce and Discovery Banks and in the trough north of the
South Orkney block. Since the Jane Basin site was al so inaccessible, we
deci ded to advance the date of these nmore northerly moorings. W would
then seek tine in the 1989-90 season, initially aboard John Biscoe, to
recover the ol der mporings, possibly adjust the newer noorings (although

they have a 2-year capability) and probably re-lay at the reference site
(Mooring I11).

Time was short, so we began inmmediately, early on day 063,
recovering GLORIA, the seismic gear and nmagnetoneter. A site for
Mooring V was chosen in the southern Bruce-Discovery basin and, after
repairs to the CTD winch control and bow thrust, 2 CID casts were made
on site, to check the assumed water nmass structure and as a wire test of
the acoustic releases to be used. By early on day 064, Moring V had
been released, and we occupied CID stations 11 mles west and 17 mles
east, for an independent, geostrophic neasurenent of current speed
This and the passage to Moring VI took |onger than hoped because bad
visibility reduced ship speed. However, we had laid Moring VI by noon
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on day 065 and by early on day 066 (slow passage again) had run 3 nore
CTD stations (on site and, as with Moring V, to east and west).

At this Point we had to decide if sufficient time could be allowed
for deployment of Moring VII, in the South Okney trough. It wouldt
a useful conplenent to Morings V and VI, neasuring the flow of AABW
west into Drake Passage (and ultimately, along the Antarctic margin).
However, it was 180 miles to the WoWand was a deep site, so woul d take
at least 42 hours to conplete, even with nore favourable weather than
had been havi ng. After consideration of the remminder of the cruise
programme (to Val paraiso), and since the fog had cleared conpletely, we
decided to do it. GLORIA was streamed and we headed WSW at 10 kts,
arriving on site early on day 067.

Sedi nrent traps were added to top and bottomof Moring M1, thanks

to the efforts of RVS staff in conpleting their assenbly and

manuf acturing brackets: the parts had been brought down essentially as
spares for those on Muorings | to Ill, not recovered. A site was chosen
in the niddle of a sedinent pond at 5500 m and by late norning Moring
VI1 had been released and had timed out. As the CID was going down, a
mle away from the mooring, distinctly bad values were noticed, first

for conductivity and then for tenperature: on recovery a |eak was found
into the term nal compartment of the recorder. There was no tinme for
repairs and testing, so a shallow bottle cast and XBT to 900 m gave the

possibility of characterising the shallow water nmass structure and | ocal
bi ogeni ¢ productivity.

W left the site of Moring VII at about 4 pmon day 067 for Port
Stanley via sone kind of dogleg to the north, depending on the weather
Head winds initially meant we could not exceed 8 kts, and darkness was
immnent, so the seismc gear was streamed as well as GLORIA and the
magnet oneter, since it would not slow us down. The next nmorning, a
continued head wind and poor visibility simlarly allowed us to |eave
the seismic gear out. It was early on day 069, after our last night
south of the Antarctic Convergence, before we could hope to gain tine
recovering the seismic gear. By then it was clear that we would be
sensible to think in terms of an early 13 March arrival at Stanley,

whi ch coul d be acconplished at 7.7 kts, conpatible with | eaving the gear
streaned.

This schedul e slipped unfortunately, because of strong westerlies
on day 070, after we had turned west along the North Scotia Ridge. For
all that day we were forced to tack, in essence, to nmaintain GLORIA
speed, so did not add a near parallel swath to the 2 GLORIA lines
previously run. By day 071 the wind had slackened and we could make
better tinme and nmore precise tracks, but had |ost several hours. The
seismc gear, which was by now running at |ow gun pressure because of the
| eak, was recovered late on day 071, and GLORI A and the remainder of the

towed gear came inboard after breakfast the next norning. W arrived
al ongsi de at FIPASS that afternoon.
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Resides the prine achieverments of Leg 2, the south Scotia Ridge
RCTC survey and laying the noorings, we had also built a very
interesting North Scotia Ridge nosaic, had learnt a few interesting
things about Scotia Sea basenent and sediments from single GLORIA
passes, and acquired 4 nmore ADCP crossings of the ACC, calibrated by XBT
casts. At each XBT and CID site, filtrates of shallow water sanples
should provide additional infornmation on the link between diatom species
and nodern water masses, useful in interpreting the fossil record.

LEG 3

Charles Darwin sailed fromFIPASS in the afternoon of March 15th
(day 074)and | oaded 150 tons of fuel in Berkeley Sound, |eaving there at
7.00 pm The PSE and 3.5 kHz fish and magnetoneter were depl oyed and we
made a fast passage SSWacross Burdwood Bank. The ADCP was cal i brated
again in the shallow water on the Falkland Plateau and Burdwood Bank.
AORIA was deployed in 600m water depth at 54° 50S., 60° 10W There
was a fresh to strong westerly wind and conditions were marginal for
| aunching the vehicle, but the weather was forecast to inprove. Once on
our course of 210° across the Scotia Sea the ship was confortable at 10
kts and GLORIA record quality was excellent. XBT's were |aunched every
6 hours (7th crossing of the Convergence).

Bet ween Burdwood Bank and the Shackl eton Fracture Zone our track
was across ocean floor 15-22 Ma old, with a sedinent cover so thick that
only a few basenent ridges showed through. A widely-spaced spreading
fabric trending 035° was seen in the 60 nmiles north of the SFZ. The
fracture zone itself did not show any evidence of convergence between
the Scotia and Antarctic plates, as hypothesized by sone workers. South
of the SFZ we obtained clear imges of a closely-spaced (< 1 mile)
spreading fabric on 9-12 Ma old ocean floor, again trending 035°, with
isolated circular volcanoes 2-3 miles across. Two small-offset fracture
zones were also seen clearly in this area. The ocean floor here is
swept clean of sedinent by the ACC

W had hoped to continue to the survey area via an inactive
spreadi ng ridge segment, but deteriorating weather w ped out the plan.
Heavy rolling on the afternoon of day 076 had affected the GLORIA record
and the gravineter beam was clanped for 6 hours. On the morning of day
077, after several violent rolls, the captain ordered a change of
course. The wind was now NWforce 9-10 with a swell estinmated at 40ft.
The gravineter beam was clanped at noon. On a westerly course the best
speed we could make was 4-5 kts. At such a | ow speed the GLORI A vehicle
towed very deep, as well as yawing and pitching so that record quality
was very poor: finally at 17.30 the cable failed and we [ ost the 15v
supply direction and depth sensors. The nagnetoneter had failed a few
mnutes earlier. Conditions on the after deck were too dangerous to
attenpt gear recovery so we continued slowy west all night.
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By 08.00 the sea had npderated, so we recovered the magnetoneter
and GLORIA vehicle safely, and ran for shelter in the South Shetlands.
The spare magnetoneter was streamed to obtain a magnetic profile just NE
of the Hero Fracture Zone. The gravinmeter was restarted and 6-hourly
XBT launches recommenced. The fault in the first magnetoneter was
traced to water in a connector and was quickly remedied. The GORI A
cable failure was at the outboard end and the cable had fl ooded,
necessitating replacement.

The vessel entered Boyd Strait at lunch-tinme on day 079 and hove to
about 4 mles SE of Smith Island in calm water. Replacement of the
GLORIA cable took all day; neanwhile the 700 cu. in. airgun and 80 cu.
in. watergun were prepared for use. The workers on the afterdeck were
treated to a stunning view of Smith I. in the sunshine. By late
evening we were again able to deploy GLORIA the nagnetoneter, seismc

streamer and airgun and head out across the shelf to begin the survey of
the Antarctic Peninsula Margin.

The principal fabric directions were predicted to be NWSE
(fracture zones and deep-sea channels) and NE-SW (spreading fabric and
al ong-slope features). GORIA'S insensitivity to fabrics perpendicul ar
to the track reduced the choice of survey line orientations to NS or
E-W As one part of the survey area was thought to contain E-W trending
spreading fabric, we decided to run E-WIines.

The original plan had been to start at the northern end of the
survey area and step southward on successive lines, then to finish the
survey with a long line from SWto NE near the base of the continental
slope. However, as we were now starting from Smith I. it was nore
efficient to start on the nearest EEWline. W then worked southwards
as planned, leaving the northern part of the survey to be conpleted
after the base-of-slope line. Six EEWIlines were run, with a track
spacing of 21 niles. The eastern end of each line was at | 000 1500m
depth on the continental slope. The survey was general |y uneventful
with light to noderate winds; there was fog for about 15% of the tinme.
No icebergs were seen in the survey area. One radar target thought to
have been floating ice was observed at about 62° 45 S 62° 15 W (outside
the main survey area) on day 080. Survey speed was 8 to
8% kts in daylight and 5% to 6 kts in darkness and fog. Wnds of force 6
or more forced recovery of the gear (GLORIA, SCS and magnetoneter) for
12 hours on day 081 and 7% hours on day 084. W also had to get the
gear in briefly late on day 081 while the engines were shut down and a
seawater isolating valve was replaced (lost tine 2% hours). During the
survey ten XBT's were launched to give two onshore-offshore transects.

The southernmost E-W line was finished early on day 087; we
continued SWal ong the slope to 65°S, turned and ran a base-of - sl ope
line at 2750-3000m depth. Three nore E-WIines were planned for the
area N of Smith I. followed by a passage across the inactive spreading
ridge we had failed to survey earlier. The weather continued fine,
though intermttently foggy, until late on day 091 by which time we were
half way along the last line. W had to recover the gear at m dnight
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before the end of the line, with the wind increasing from NE and a
rapidly falling barometer. The sea built up quickly and a second GLORI A
cabl e was damaged during recovery, though luckily no harm was done to
the vehicle itself. The magnet oneter was re-depl oyed, thePES and 3.5

kHz fish left out and the ship headed slowy NWwi th the wind now on the
starboard quarter. Several hours later the sanitary seawater system
flooded part of the forecastle deck-and the ship hove to for repairs.

In the early afternoon we were able to set course NWand increase to

full speed. The magnetoneter, PES and 3.5kHz fish were recovered at

1430 on day 093 and the ship proceeded to Valparaiso. The ADCP was |eft
runni ng, and 12-hourly XBT |aunches continued, until day 098. Strong
headwi nds sl owed the ship considerably until April 8th; thereafter the
engines were put into direct drive and we arrived only a few hours late,
at 1400 on day 100 (April 10th).
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3. EQU PMENT REPCRT

3.1. NAVIGATION
Navi gati onal data were obtained from

Trinble 4000 GPS |ocator
Magnavox MX1107 dual -channel transit sat-nav
EM | og

Gyro

These devices were logged by the "ABC' system as descri bed
el sewhere.  Navigation processing was done by a suite of programs on
level C. For periods when GPS was available, GPS fixes alone were used
to provide final navigation; transit satellite fixes and DR were
ignored. At other tines the traditional method of DR relaxed between
satellite fixes was used. The interleaving of GPS- derived navigation
and sat-nav/DR data was achieved by a program called bestnav which was
devel oped by Chris Jackson during Discovery cruise 172.

The Magnavox, EM log and gyro performed well throughout the cruise
except for a brief gyro failure on the evening of day 100. This year
the GPS system included a rubidium clock, which was connected by Pete
Mason during Leg 2. GPS coverage was thus increased from 6 hours per
day (3 satellites required for a position fix) to 11 hours per day (only
2 satellites required). Coverage increased to 18 hours per day for one
week during Leg 3, when GPS satellite 14 was tenporarily operational.

Ideally, ‘'parallel' GLORIA survey tracks should be great circles
distant from their common pole. Straight lines on the Lanbert Confornal
Conic projection used for the GLORIA nosaics closely approxinate-great
circles. Real ships are affected by currents and have to avoid
i cebergs, so many of our survey lines are not straight. |In addition,
lines which are straight on the Mercator projection (always used for
plotting on ships) are curved on the Lanbert projection. This effect
was particularly marked on Leg 3 because we were working further South
than during the previous legs. On the long E-Wlines on this leg we

pi cked way points at 60 mile intervals from straight lines drawn on the
LCC projection.

Charles Darwin's autopilot is one designed for big ships on long
passages, and in its normal adaptive node is not always suitable for
scientific surveys. Particularly in a quartering sea, the anpunt of yaw
permitted is too much for a yawsensitive instrument like GLORIA and
record quality is poor. W found it better to run the autopilot in
back-up node, as the ship steers nuch straighter (although using a
little nmore fuel and presumably incurring nmore wear to the steering
gear). Fig. 2 illustrates the contrast between the two autopilot nodes.
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Ship's course record (l-minute gyro values), showing contrast between
autopilot in adaptive mode (1730 to 1930) and backup mode (1930 to 2200)
Ship speed 10 kts, course 164°: wind speed 25 kts, on starboard quarter.
Autopilot settings in backup mode: weather = 0, counter rudder = 3.3,

rudder = 2.0, rudder limit = 20°.



- 17

3.2. LORIA

Leg 1

Preparation and testing of all system conponents was carried out as
far as possible without the vehicle in the water prior to sailing and
during the bunkering at Mare Harbour. The vehicle was |aunched at 2100
on day 003 1989, but no transmssions were made until the ship was
settled on her course with all other gear deployed and worKking.

Some sound ray plots were nade with data provided by BAS for
various stations within or close to the work areas. These showed the
presence of a weak sound channel at 40-50m depth, just about the vehicle
working depth. This channel was expected to have two effects, which
turned out to be one too few First with the abundance of biological
mass in the upper layers in this region, it was expected that the
channel woul d cause excess reverberation, and second it was expected
that icebergs would be particularly visible on the GLORIA records. In
the event both effects were visible, with the icebergs being nore
obvi ous, but neither was critical. The ice also had another effect
whi ch mi ght have been foreseen. The icebergs, particularly in rough
weat her, generate a great deal of noise which shows up as bands of noise
in the far range, that in the near range being suppressed by the TVG

There were some early problenms getting sufficient contrast on the
phot ographic replays, owing in part to the early use of a bottle of
devel oper which had been started on the previous cruise. After a
careful review of techniques and a snall adjustment to the laser drive
no further problems were encountered in this direction.

The onboard GLORIA replay systemallows for image processing in
form inter alia, of range (i.e. tine) dependent shading. The required
shadi ng function should be independent of geology but not of depth. The
technique was refined a little on this leg, and three shading files have

now been conpiled for shallow, md and deep water regions, using the
statistics from extensive volunes of data

Weat her and ice conditions had a significant effect on the data set
over the course of the leg. The need to alter course for ice caused
frequent direction changes, making it inpossible to lay up a continuous
nosai c, and the occurrence of fog and bad weather caused an unschedul ed
vehicle recovery to be made on five occasions (twice on day 013). On
the last occasion, on day 034, caused by bad and rapidly worsening
weat her the vehicle sustained extensive damage to the fibreglass nose
dome, which prevented any further attenpts to use the system on this
leg. The total loss of potential GLORIA tine amounted to approximtely
5 days, though whether the final |oss of 54 hours is ascribable to
weat her or equiprment failure is a mot point.

Apart from this danage, the system was very nearly free of
problens. On day 027 there was a problemw th one of the port power
amplifiers, which subsequently turned out to be a mnor ms-adjustnent.
The systemran for several hours on a spare anplifier, during which time
the occurrence of some acoustic artefacts on the port side caused doubt:
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to be raised about the phasing of the new anplifier. These were
resolved fairly quickly, though the artefact, a doublet structure of
varying separation, rcontinued to recur intermttently and remains a
nystery. Al reasonable equipnent nalfunctions have been elin nated

but it has so far been inpossible to postulate acoustic conditions which
could produce the effect exclusively on the port side

OMng to the late arrival of the BAS container at Port Stanley the
Ship was short of 9 track magnetic tape, so instead of the usual three
copies of GLORIA data, only two were made. OF these one will remain
aboard to be shipped home by BAS and the other will be carried back to
the UK by hand. Once there a new copy will be made and sent to BAS
while the other remains in the |OSDL GLORI A data archive. Public use of
these data will not be made without the approval and cooperation of BAS

Leg 3

The GLORI A system which had been originally installed on board
Charles Darwin at Mnbasa in February '87 was run throughout the entire
cruise, the only breaks in the data | ogging being due to the necessity
of recovering the vehicle for rough weather and a ship's engine repair.
The systemperformed well in spite of not having had a maj or overhau
since February '87 and the only unschedul ed break in operation occurred
when el ectrical conductors parted in the vehicle tow cable while the
vehicle was being towed in very rough weather conditions

The quality of the data was up to the standard expected of the
system However, it was noticed that on some courses, particularly
those with a followi ng sea, the vehicle yaw conpensation was not al ways
able to make the necessary corrections for the vehicle's notion. This
caused a tenporary reduction in signal level. On the evidence
available, it was thought that this was due to the over-danping of the
vehicle's conpass caused by the |ow seawater tenperature increasing the
viscosity of the danmping fluid in the conpass

At tines there was evidence of multiple path interference of the
acoustic propagation. As this was particularly prevalent along the
western nmargin of the Antarctic Peninsula, data have been collected to
make a nore thorough study of the interference at this shelf break
Cccasionally a doublet appeared at the first backscatter return on the
port side acoustic array. This occurred when there was strong
backscatter from a snmooth seabed. In the absence of any doublets in the
main beam this is attributed to the presence of a weak sidelobe on the
beam pattern of the port array. The absence of a doublet on the
starboard side could be due to the different sidelobe pattern created by
the lower operational frequency of the starboard array.

The data | ogging and replay systens performed faultlessly
throughout the cruise, but a fault on one of the tape cartridges (Tape
42 Pass 231) prevented data from the cartridge being transferred to
either the 9 track tape or film To overcome this problem the cartridge
is being returned to the 1 0S Deacon Laboratory where a programw || be
conpiled to enable the data to be transferred.
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The periods of rough weather, supported by sonmewhat m sl eading
weat her forecasts, resulted in the GLORI A vehicle being towed and
recovered in adverse weather conditions. This had the inevitable effect
of damaging the vehicle, gantry and tow cables. The damage sustained by
the vehicle and gantry was superficial and has since been repaired
However, the first cable to be damaged had also flooded rendering it
i rreparabl e. Fortunately the second cable, that failed during the fina
recovery of the vehicle, can be retermnated and used again. Overall
the damage sustained during the cruise is considered to be above average
but to be expected in this survey area.

3. 2a. G oria photographic processing

Monochrone digital inage representations of the sidescan data in
the LASP (ananorphical lyand slant-range corrected) and SHADED
(amplitudes adjusted according to an enpirically determ ned scaling
factor-offset function) files were witten to technical pan film using
the GLORIA replay system laserwiter. The exposed films were then
devel oped and printed in the conventional manner for nonochrone prints.

The films were immersed in the devel oping solution (precisely 20°Q
for approximately 11 mnutes and 45 seconds. Subsequently, the films
were imersed in a fixing solution (20 + 0.5°C) for 10 minutes. The
digital images were printed at a scale of 1:375000 using a Lanbert's
Conformal Conic projection with standard parallels at 57°S and 63°s.

The individual pass |engths were nmeasured fromthe daily navigation
plots. The exposure tines for the prints were varied to produce a
consistent contrast across the nosaic with exposure times generally 9 to

23 seconds. Details of the equi pment and chenmicals used are given in
Table 1.

There were relatively few problenms during the course of the
phot ographi c processing. However, it was found that the devel oper
concentrate deteriorates after opening, causing a persistent |ightening
of the negatives with tine. The deterioration is caused by oxidation of
the concentrate and the devel oper should be discarded if it shows any
discoloration. The useful life of the devel oper can be prol onged by

storage of the concentrate in resealable plastic bottles which allow the
exclusion of air.

For sone of the longer GLORIA passes it was found difficult to
obtain an even illumnation fromthe enlarger. This caused the prints
to lighten towards the beginning and end of the pass

Shortly after the beginning of Leg 2, the processing was
interrupted by the shorting of the notor in the Inter 145 printing
machine. This resulted froma spillage of printing chenmicals in the
machi ne troughs. The Agfa processor which was used as a replacenment is
designed such that the notor is well isolated from the troughs making it
an easier machine to work with in rough weather.
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Table 1
Film Kodak technical pan film TP135-36
vel opin
Equi pment; Paterson Super System 4 devel oping tank

Chenical s: Paterson Acutec-devel oper, Kodak Unifix fixer, kodak
phot of i | e.

Printing

Equi pment !l ford Ilfoprint YR 2.1P Paper, Varicon de Vere SO4
Enl arger, Inter 146 processor, Agfa processor 942°/100.

Chemicals: !lford Ilfoprint IS-21 Stabilizer
[1ford Ilfoprint I A-11 Activator

RWAC/ JT 1989
3.3. SEISM C REFLECTI ON PRCFI LI NG SYSTEM

Overall, the seismc reflection profiling (SRP) system performed
wel |, and continuous profiles were obtained along the majority of GLOR A

survey tracks. On a few passage lines the decision was taken to forego
SRP data so that GLORI A could be towed at 10kts.

The new SSI Mdel S80 was used for the first time on leg 3 with
encouragi ng resul ts.

The SRP system has three components:

(a) the Carrack SAQ system and peripheral instrunentation,
(b) the Geonechani que hydrophone streaner,

(c) the air guns, water gun and conpressors. The performance of
each component is discussed bel ow.

3.3a. Seismic recording and nonitoring instrunentation

(i) Carrack SAQ

This was only the third cruise on which the SAQ system has been
used. On CD36 a hard di sk probl em had devel oped on the Elonex PC within
the first few days, forcing a return to analog recording. During
mobilisation for CD37 a new hard disk and controller were installed.
However, after the first few days of recording there was a recurrence of
the probl ems experienced on CD36. Eventually it was decided to
substitute an i1evpPc AT (On board as a spare for the ADCP) for the
Honex, and no further problens were encountered.

The input to the SAQL was unfiltered. Anti-alias filtering (125H
corner frequency for 2nms sanpling) takes place within the systemitself.
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The systemrequires a 2 second interval after the end of recording
of each shot before it is ready to receive the trigger for the next one
If the sum of recording delay and record length does not allow for this
the system only records alternate shots. This mistake was made on two

occasions while profiling across deep-sea trenches, and in each case
escaped notice for several hours.

Recommendati on: the cycle tine should be included as a configuration
paraneter. The system should check that this is at |east 2s greater than
the sum of recording delay and record length, and issue a warning if
there is a danger of shots being m ssed

The SAQ system uses the clock on the PC to provide tines for shot
headers. Unless care is taken to synchronise this clock with the naster
scientific clock before starting recording, a tine offset nay be
introduced into the seismc data. To adjust the PC clock it is necessary
to exit fromthe recording software package. Like nost PC clocks, the
one in the PC used with this system showed a marked drift, which becane
significant whenever recording continued over several days

Recommendation: the feasibility of adapting the systemto take an RS232
input from the master clock should be investigated

The present system does not include any auxiliary channels for
recording (for exanple) a gun hydrophone, far-field hydrophone or
wat er - br eak hydr ophone signal. A nodern seisnmic recording system should
have such a facility. Wth the acquisition of the water gun, there wll
be recurrent requests for gun hydrophone recording, since the far-field

signature of a water gun can be easily and accurately derived fromthe
near-field signature and gun depth.

Recommendation: as the software for the present systemis designed to
handl e four channel recording, and only two seisnic channels are used
while towing GLORIA, the feasibility of using the other two channels to
record auxiliary signals should be investigated. As the hardware is
capable of recording 16 channels, the next software update should allow
some of the excess channels to be used for recording auxiliary signals

The feasibility of taking BCD coded input of gun depths and witing them
to trace headers should also be investigated

At present record length can only be changed in the 'configuration'
menu. If a change of record length is required while recording is in
progress this is npbst inconvenient

Recommendati on: the next software update should enable record length to
be changed fromthe 'go' nenu

These minor problens aside, the SAQ system represents a mgjor
advance over previous arrangenents for recording a snall nunber of
channel s of SRP data. It is anticipated that its use with GLORIA will
beconme standard procedure. In some other cases it nay be used (in
conbination with the Geonechanique streaner) in preference to the NERC
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mul ti-channel system on account of its ease of use, |low tape usage, and

because it enables reasonable quality, digital SRP data to be acquired
at speeds up to 8kt s.

(ii) Pertec tape deck

The tape deck generally performed well except that, very
occasionally, it spontaneously stopped recording, showing tape error 30
(*tape not tight') or 63 ('tape door open'). The former error condition
was usually rectified by opening the tape door, tensioning the tape
manual |y, closing the tape door and restarting recording. The cause of
the latter error condition is a nystery (the tape door was clearly not
open). |t was sonetinmes possible to escape fromthis situation by
pressing the 'reset' button on the tape drive, then restarting

recording, but on other occasions the tape was rewound and a new tape
| oaded.

At present the systemincludes only one tape deck, and it is
necessary to rewind a tape before the next one can be | oaded. Tape
changes take a mninmum of 5 minutes. For many applications, 8 hours of
continuous recording (see below) would be nore than adequate. However,
where the intention is to obtain continuous profiles over several days
these gaps in the recorded data are annoying

Recommendati on: addition of a second tape drive and instant sw tch-over
facility to the system should be given a high priority.

(iii) Tape usage

On CD37 the SAQ systemwas normally configured to record 2
channels with an 8s record length and 2ms sanpling interval. Using a 15s
cycle tinme it was found that one nine track, 2400ft tape recorded at
160Copi coul d store data from over 2000 shots, thus lasting over 8
hours. A total of 159 tapes was recorded

(iv) Sequencer and delay unit

These systens performed well throughout the cruise, proving
themsel ves versatile and easy to use. The sequencer was set to a 15s
cycle for all SRP acquisition, and was used to control the SAQ system
t he Waverl ey and EPC recorders and the gun triggers. It was programmed
to activate one of the channels only on alternate cycles, to provide the
water gun trigger (see section c(ii). The delay unit was used to del ay
the start of display on the Waverley and EPC recorders, and to delay the
air gun trigger while the water gun was in use, usually by 2s

(v) Waverley and EPC recorders

The Waverley and EPC recorders performed well throughout the
cruise. The ability of the Waverley to store a signal and repeat it on
several scans enables single trace nonitor records to be displayed at a
much | ower vertical exaggeration than is possible on EPCs. For display



- 23 -

of the air gun record the Waverley was usually set up with a 10-80HZ
filter on the input, an 8s sweep and a paper speed of 2mmnmn. At 8kts
this resulted in a vertical exaggeration on the seabed return of about
6:1. The storage capability of the Waverley was particularly useful for
di splay of the water gun record. As the water gun was used on a 30s
cycle, display on an EPC would have resulted in appalling vertica
exaggeration. After some initial trial and error, the water gun was
di spl ayed using a 20-150Hz filter on the input, a 3s sweep and a paper
speed of 2mm' nmin. These paraneters still resulted in a fairly large
vertical exaggeration (17:1 on the seabed return at 8kts), but a |onger
sweep tinme would have allowed too few pixels per second to display
adequately the high frequency conponents of the water gun signal, and a
faster paper speed would have made the pixels very elongate

During water gun recording the trigger for the Waverley recorder
was taken from the same delay unit output channel as the water gun
trigger, to give a 30s cycle tine. As a result, it was not possible to
use the delay unit to delay the start of the Waverley display. This was

achieved instead by using the delay facility on the Waverley recorder
itself.

3. 3b. CGeonechani que Hydr ophone st r eaner

The streamer configuration was as foll ows:

200m tow cable (147m beyond stern)
50m stretch section
25m wei ght section
50m stretch section
1.5m depth section
50mactive section
50mactive section
50m passi ve section
tail rope

This arrangement produced surprisingly |ow | evels of towing noise
when towed at speeds of up to 8kts. However, the loss of high frequency
content in the signal when the ship slowed down at night suggests that
at slower speeds (<6kts) the streaner, the air gun, or quite probably
both, towed too deep. Unfortunately, it is not possible to be nore
preci se about this because the depth section in the streamer was not
calibrated, and its output is known to drift. There was no depth
measurenent system available for use with the guns

Recommendation: the depth of the active sections and of the seisnmic
source are inportant acquisition paraneters. Provision of accurate and
reliable systens for monitoring both streamer depth and gun depth should
be given a high priority. Such systens should produce BCD out put, which

should be directed to the recording system and recorded in trace
headers.

At 8kts, channel 1 (the nearest to the ship) was noisier than
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channel 2. This may have been due to ship noise, but if so, such a

noti ceable difference between 300m and 350m di stance from the stern is
surpri sing.

3.3c. @Quns _and conpressors

(i) Ar guns

The water gun was not available for leg 1, so initially it was
decided to try using a variety of air guns on the 5m beam The beam was
deployed for the first (and last) tine on 4th January. Three air guns
with chanmber sizes of 300, 160 and 40 cu. ins were used. A waveshape Kit
was fitted in the 40 cu. in. gun as it was intended to be used to
provide a separate, high resolution record by firing it 2s before the
| arger guns. However, after deploynment it could not be made to fire, and
the decision was taken to start the line without it. During the next day
and a half the shot phones and air hoses to the other two guns failed
one by one, presunably due to abrasion against other guns and the
underside of the beam as a consequence of the high tow ng speed. Wen

recovered the beam was found to be cracked and bent, and clearly could
not be used again

In the light of this experience, and in the interests of mnimm
disruption to the GLORIA survey, it was decided to revert to a sinple
single air gun source. As a conpronm se between resolution and
penetration a 300 cu. in. gun was towed during the remainder of leg 1
and during the 15 days on which we acquired seismic data on leg 2.
During leg 3 an air gun with a 700 cu. in. chanber was used for part of
the tine; with the water gun in use there was no |onger any need to
conpromi se on air gun capacity in the interests of resolution. However,
as it was not possible to tow the water gun in all conditions (see
following section), an air gun with a 300 cu. in. chanmber was depl oyed
on day 084. (Once deployed it worked continuously w thout problens, so
we continued using it until the end of the survey on day 090. Al
through the cruise there were virtually no problenms with air hoses or
trigger leads while towing a single air gun. Several deploynments |asted
for over a week, and even then recovery was usually because of bad
weat her or an inpending port call rather than gun problens. This is in
mar ked contrast to air gun performance on this and previous cruises when
the beam nethod of deploynent has been used: then air hoses, trigger
| eads and shot phone cables seemto fail wth nonotonous regularity.

(ii) Water Pun

The recently acquired SSI Mdel S80 water gun was first deployed on
day 080. Previous attenpts to use water guns with GLORI A have reveal ed
that they can cause interference in the GLORIA data. A brief experinment
showed that this gun is no exception. A 1.5s wi de band of noise appeared
on the GLORIA line scan recorder at about the position in the cycle that
the water gun was being fired. It has been suggested that it is the
exhaust 'whistle' from water guns which produces this interference. An
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alternative possibility is that this noise results from the action of
the GLORIA correlator on the main inplosive spike of the water gun
source signature. Whatever the cause of the interference, it was clear
that the only way the water gun could be used with GLORIA was to
synchronise firing with the GLORIA transnmission. This was done, and
despite the fact that the sequencer unit and GLORIA use different clocks
they stayed in synchronisation for several days at a tine.

The water gun was used to provide a separate, high resolution
seismc profile. This was achieved by delaying the air gun trigger
relative to the water gun trigger, usually by 2s. The water gun was used
for a cumulative total of over 7 days during leg 3. Wile in use it
effectively bridged the gap in information provided by the air gun and
3.5kHz records, giving better resolution of sedinment reflectors than the
former, and nuch greater penetration than the latter.

The principal operational problem with the water gun was the lack
of a suitable towing point. It was towed from the port quarter, |ess
than 3m away fromthe GLORIA cable. On its first deployment it was
recovered after only 6 hours use (8 hours before the rest of the gear)
because of concern that the swell on the port beam might cause it to
foul the GLORIA cable. Sinilar concerns delayed its redepl oyment by 20
hours on days 081-2 and by 27 hours on days 084-5.

Recommendati on: these problenms with water gun deploynent illustrate the

need for boons as towing points for guns, to keep them away from ot her
towed equi pnent.

On day 087 March the water gun started msfiring intermttently. It
was recovered and the problemwas attributed to partial seizure of the
solenoid armature. It was also noticed that the cable inpedance was
down, and water was found in the inboard connector. The connector was
remade, the solenoid cleaned and the gun was redeployed. After this it
worked nornmally for a few hours, but then started misfiring again.
However, the deterioration in record quality was not enough to force
recovery. It stopped firing altogether on day 089, and was recovered
again. The solenoid was again suspected, and was found to be holding
resi dual nagnetism around the coil core. By use of a Variac this was
removed through reducing hysteresis cycles. The gun was then depl oyed
but failed to seal. On retreival the gun was fully stripped down and
seizure marks were found on the free piston rod, probably due to the
newness of the device. These were renoved, all parts were cleaned and
the gun rebuilt. Some of the seals were also renewed. After being

redepl oyed on day 090, the gun worked normally for the last day and a
hal f of the survey.

A lack of facilities for gun servicing is the main deficiency of
the Charles Darwin for seismic work. It should not be necessary to use
part of the Main Lab. for this kind of work.

Recommendation: the Darwin desperately needs a Rough Lab. for air

gun
and water gun servicing on seismc cruises. This need is going to
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intensify with the planned increase in nunber of air guns to be used on
mul ti-channel cruises. Perhaps Rough Lab. facilities could be
containerised. On cruises on which the Wet Lab. is not being used for
other purposes it could provide a space for gun servicing

(iii) _Conpressors

CGenerally the compressors performed well throughout the cruise
Nunber 1 conpressor required some attention during leg 3. The fourth
stage valve was changed because high pressure air was |eaking over a
defective side valve seat and causing the third stage relief valve to

l[ift. Data acquisition was unaffected. The defective valve has been
overhaul ed by hand [ apping

R D Larter, with contributions from
J. Davi es, H Rvans and C Wodl ey
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3.4. GRAVITY

3. 4a. Lacoste & Ronmberg Gravity neter S$40

An intermittent fault occurred at intervals during the cruise, the
probl em showing up as a drop in the measured gravity value of
approxi mately 200 ngal and a sinmultaneous shift of the long axis. The

offset is equivalent to an error in the platform angle of about 1
degr ee.

Conponents involved in the control loop for the long axis were
tested and elimnated from the investigation, and further long term
measurenents on the control signals suggested that the fault was in the
wiring to the table. Rempbving and cleaning the plug to the platform (on

the end of the flexible cable around the servometer) seens to have cured
t he probl em

The gyro on the cross axis failed and was replaced. A spare was
ordered for the next port call.

These tests and adjustnents have involved nmoving the position of
the gyros. Their sensitive axes have to be carefully aligned so that
they cannot "see" accelerations at right-angles to the direction of the
axis. Adjustments can only be made when the platformis perfectly
stable, a condition that may not always be obtained at Port Stanley.

The cross-axis gyro failed on day 087 causing the platformto jolt
violently fromside to side in the cross-axis direction. The gyro was
replaced and the gravity meter was again being |ogged within two hours.
However, within 7 hours the platform appeared to be "sticking" off |evel
in the long axis with resultant [oss of sensible gravity output.
Exhaustive nonitoring of the gyro signals both within the electronic
consoles and at the platform did not indicate any problem with the
gyro/ platform servo |oop. However, testing the free notion of the
platformwi th the torque anplifiers turned off showed that the platform
appeared to be only free to nove within 50% of total travel in the | ong
direction. Removing and disnmantling the |ong-axis torque nmotor reveal ed
a seized bearing assenbly. Unsealing, freeing and greasing the assenbly

greatly inmproved the platform travel and subsequently the meter operated
with no further problens.

Cross-over _errors:-

Analysis of ten cross-overs obtained in variable weather conditions
during Leg 3 revealed a nmean mis-tie of 2.9 nilligals.

Drift Errors

Analysis of ties at Valparaiso, Punto Arenas and FIPASS jetty, Port

Stanley (3 tinmes) indicate less than 2 mlligals total drift for cruise
37.



3. 4b. Gavity ties for CD 37

The instrunmental drift of the gravinmeter S40 was nonitored using a
series of gravity base ties at Valparaiso and Port Stanley. Details of

the gravity ties and the | GSN71 base stations used are given in tables 2
and 3.

The gravity ties at FIPASS, Port Stanley, suffered from an
additional source of error because the FIPASS berth is a floating
structure on which a Wrden gravinmeter cannot be used. The nearest base
station on land, set up during the Discovery Cruise 172 in 1988, is
situated some 200m or so south of the berth. Estimates of the gravity
at the ship's meter derived from the base station value have been
calculated using the latitude and free air elevation corrections only.
For the elevation correction, the ship's neter has been assumed to be
approximately 0.61m (2') above sea level. The error generated by this
assunption should be negligible. In estimating the value of the gravity
field at the ship's neter at FIPASS, no allowance has been made for
additional factors such as the Bouguer correction, terrain corrections,
and any anonal ous free air gradient,. It has been suggested that the

error in the gravity ties at FIPASS may be as nmuch as 1 nal (Discovery
Cruise 172 Report).

Drift values for each leg and for the entire cruise are given in
Table 4. The drift values are generally very snmall, but the value for
leg 1 is noticeably greater than those for the other |egs. The overall
drift rate for the cruise is -0.011 nGal/day which produces a total
drift of -1.62 nmGl. The drift rates for the individual legs of the
cruise suggest that the observed drift rate for the entire cruise is an
average of a series of generally nore substantial drift rates of shorter
dur ati on. Therefore, the drift rates for the individual |egs are of
greater inportance than the drift rate for the entire cruise.

This is because the instrunental drift is too rarely measured to provide
a conprehensive record and other nethods such as the examnation of

track cross-over errors should be used to deternine the reliability of
the gravity data.

3. 5. MAGNETI CS

Vari an V75 Mgnet onet er

The aft magnetoneter bottle failed during heavy weather on day 077.
The spare magnetoneter was deployed during cal mer weather the follow ng
day with good results. Tests on the failed nmagnetoneter reveal ed water
ingress in the plug connector, which was quickly repaired.
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Table 2
Day Estimated gravity Met er reading
at ship's meter
323/ 88 979621. 95 7950. 6
003/ 89 981228. 11 9570.0
037/ 89 981228. 26 9568. 5
058/ 89 981228. 23 9568. 8
074/ 89 981228. 20 9568. 5
101/ 89 979620. 99 7948.0

Table 3 Gravity base stations

Val par ai so

Ref: UWWH 1020, EPB: 9592-67

The station is located at Val paraiso harbour at the base of the 20th
pillar from the dock entrance.

g = 979620.87 + 0.044 nGal.

Port Stanl ey (FIPASS)

Concrete pillar, west side of bridge abutnent at shore end of bridge.
Ref: See Discovery Cruise 172 Report.

g= 981227.63 ntal.

Table 4 Drift

dg dm dm t ot al days Drift
(mgal)  (mu) (ryal ) per day

Val par ai so/ St anl ey (005) 1606.16 1619.4 1605.96 -0.2 45 -0.011
Stanl ey (003)/Stanley (037) 0.15 -1.5 -1.487 -1.637 34 -0.048
Stanl ey (037)/Stanley (058) -0.03 0.3 0.2975 0.33 21 0.016
Stanl ey (058)/Stanley (074) -0.03 -0.3 -0.2975 -0.2675 16 -0.017
Stanl ey (074) /Val paraiso

(101) -1607.21 -1620.5 -1607.05 0.16 27 0.006
Val parai so (323)/ Val parai so

(101) -0.96 -2.6 -2.578 -1.62 143 -0.011
mi = neter units
dm (ngal) = dm (nu) * 0.9917

Latitude Correction for FIPASS

NS gradient = .812 sin2 (lat.) Lat. 51° 38.098 Gad = 0.79 nal/km



- 30 -

3.6. CID

The sensors on the CID frame were pressure, conductivity, tenperature and
transmissivity. Al worked perfectly for the first six casts. At about 450m on
the seventh cast (no 031) water started to leak into the instrument package via
a connector: this was immediately obvious from the anonal ous salinity and
tenperature values and so the CID was recovered. Wth the ship still on
station, the CTID package was renoved from the frane and a water bottle cast was
made to 900m depth, sinultaneously with an XBT launch. Water sanples fromthis

cast were analysed on the Autosal, so a shortened salinity-tenperature-depth
profile was obtained.

Nine 1.71 water bottles were available for the rosette. Bottle 1 had a
persistent leak so bottle 2 was always taken at the sane depth as 1. There were
only 2 other bottle failures during the seven casts. Water sanple depths are
given in Table 5. The samples were filtered through nuclepore or glass-fibre
filters for studies of phytoplankton or suspended sedinent. Salinity sanples
were also taken for calibration on an Autosal. The calculated CTD salinities
were apparently high by as nuch as .23°/o00 (see Table 6). A pair of reversing
thernmoneters attached to bottle 1 measured in-situ tenperatures consistently
0.008° and 0.014°C | ower than the CTD tenperature sensor.

Data from each CTD cast were logged and plotted independently on the BBC
mcro and on the ship's ABC conmputer system No problems were encountered.

Table 5 CID water-bottl e sanples

CTD 025 026 027 028 029 030 031
1 (+8) 1 (+10) 1 (+HO* 1 (+0
2 (+50)* 4 (+200) 1 (+6) 3 (+50)* 2 (50)* 1 (+10)* 7 (-120)
4 (+200)*
5 (t 500)*
4 (+200)* 5 (+500) 3 (+50)* 6 (+800)* 3 (+200) 3 (+50)* 8 (-55)
6 (+800)*
5 (+500)* 7 (-1500)* 4 (+200) 7 (-1500)* 4 (+200) 4 (+200)* 9 (-25)
6 (+800)* 8 (- (+500) 8 (-130) 5 (+500) 5 (+500)
6 (+800)*
7 (-1500)*9 (-43) 6 (+800)* 9 (-20) 7 (-1500)* 7 (-1500)*
8 (-100) 8 (-58) 8 (-85) 8 (-108)
9 (-30) 9 (-25) 9 (-20) 9 (-15)

Most of these sanples were filtered and the filter retained.

* indicates that a water sanple was al so retained.

1 to 9 are bottle nunbers.

Nunbers in brackets are depths: positive nunbers are netres off bottom

(measured by pinger-bottom echo separation, negative nunbers are netres bel ow
surface (measured by wre-out meter).
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Table 6 Salinity neasurenents by Autosal

Sanpl e CTD cal cul ated val ue Aut osal val ue
889 CTD 025-7 34.793 °/00 34.775°/ 00

i 026- | 34.767 34.663

" 026-9 34.010 33.760

" 027-3 34.765 34.638

" 027-7 34.788 34. 660

" 028- | 34.769 34. 650

" 028-9 33.813 33. 605

" 030-8 34. 353 34.121

3. 7. CURRENT METERS

Three single point current neter noorings were deployed on sites V, VI
and VII. Fig. 3 shows a detailed breakdown of a nooring indicating materials
used. 400 Ib of sub-surface buoyancy was provided by eight 17" diameter glass
spheres manufactured by Benthos Inc, USA. The nooringlinewas a 7nm braided
kevl ar rope manufactured by H T. Marlowe Ltd, UK Release nmechanisnms were the
standard 10 KHz 10S CR200 series fitted with lithium batteries and
pyrotechnics. Two releases were connected in series because of the 2 year
depl oyment requirenent, one serving as a backup unit.

Each mooring supported three Aanderaa recording current neters, fitted
in a standard configuration. Table 7 details instrunment paraneters, ranges
and positions. The bottom current nmeter in each case was interfaced to a Sea
Tech 25cm transmi ssoneter. Moring VII, in addition to the current meters
supported two BAS sedinment traps. Six of the current neters deployed were
Aanderaa RCMB vector averaging instruments fitted with lithiumbatteries and
extended data storage units (DSUs), capable of recording data for 2-3 years.
The three bottominstrunents were Aanderaa RCMb neters. These were
necessitated by the requirement to interface transmssometers. (It is not
possible at present to interface a Sea Tech transm ssoneter to an Aanderaa

RCMB). Unfortunately the linmted tape capacity of the RCMb restricts its data
recording period to 15 nonths.

Al instrunentation was thoroughly bench tested before deploynent: Wre
tests were carried out on the releases and test pyros (buffers) were fired at
the working depth. To save time wire tests were conbined with CTD operations
Some minor problems were encountered with rel eases but these were rectified

The nmoorings were deployed as in previous cruises, anchor first using a
stopping off procedure to insert the instruments into the mooring line. Wen
outboard, the morings were held until a good position fix was obtained and
then rel eased. Each nooring descent was nmonitored on the PES and the rate
recorded. Typical descent rates were 90mnin. \Wen the moorings were on the
seabed satellite fixes were again recorded and the ship kept on position unti

the command/rel eases had timed out. Total time for nooring deployment, wre
tests and CID stations was 5 days.
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Table 7

Moorings V.VI. VI

Hei ght Mooring V
above
seabed
826 m
804 m RCMB (9441)
P (0 to 9000)
HRT (-1.4 to t1.4)
\Y
1st record 2300/ 046
52 m RCMB (9423)
C (25 to 72)
HRT (-1.4 to tl1.4)
\Y
1st record 1800/046
21 m
12 m RCMBT (8250; 74D)
T(-2to 21)
TR (0 to 100)
\Y
1st record 1700/047
6 m CR 200 (2496)
(320; 460; 1.16; 64)
4 m CR 200 (2492)

All instruments have a sanple interval

(320; 380; 1.12; 35)

Depl oyed 1107/064

400 | b of buoyancy.

RCMB =

CR200
T

HRT

p

Cc

TR

\'

Aanderaa vector-averagi ng current
RCMBT = Aanderaa current

standard tenperature
hi gh-resol ution

pressure

conductivity
transm ssion
vel ocity

meter with Seatech

|0S 10 kHz command rel ease

- 33 -

Mooring Vi

RCMB (9440)

P (0 to 9000)

HRT (-1.4 to t1.4)
V
1st record 2000/ 046
RCMB (9422)

C (25 to 72)

HRT (-1.4 to t1.4)
\%

1st record 1600/046

RCMBT (7063; 79D)
T(-2to 21)

TR (0 to 100)

\%

1st record 1400/048
CR200 (2495)

(320; 240; 1.04; 40)

CR 200 (2493)
(320; 280; 1.16; 65)

Depl oyed 1440/ 065

et er

tenperature

of 60 m nutes.

Mboring M |

Sedinent trap
RCMB (9439)

P (0 to 9000)

HRT (-1.4 to t1.4)
V
1st record 2100/ 046
RCMB (9421)

C (25 to 72)

HRT (-1.4 to t1.4)
\Y;
1st record 2300/ 046

Sedinent trap
RCMBT. (6750;
T(-2to 21)
TR (0 to 100)
\Y
1st

73D)

record 1300/048

CR200 (2467)
(320; 260; 1.02; 30)

CR200 (2494)
(320; 420; 1.10; 30)

Depl oyed 1306/ 067

Al noorings have

transm ssomet er
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3.8.  EXPENDABLE BATHYTHERMOGRAPHS (XBT'S)

Type T7 probes were launched on all three legs of the cruise at various
| ocations (see Table A3), although concentrating on the region of the
Antarctic Convergence. The launcher was connected to a Bathy Systenms Mdel
SA 810 XBT Controller and a Hewl ett Packard 85B microconputer. The latter
was used for the initial processing of the data and for profile plotting.

The profiles were then coded and in conjunction with the meteorol ogical
observations (carried out by the ship's officers) were sent to the Met.
Ofice at Bracknell. The XBT data were then transferred to the ship's

conputer (see section on Data Processing and bogging for further
i nformation).

3.9. SURFACE WATER SAMPLING

On legs 2 and 3 water sanples were taken to coincide with nmost XBT
| aunches, using the ship's non-toxic seawater supply. The tap in the Wt
Lab was run for approximately 15 minutes to allow the systemto be flushed
through and 'fresh' seawater to be drawn up to the tap. Approximately 11 of
seawater was collected in a 21 plastic scremop bottle. Using a filter punp,
the sanple water was drawn through a Nucl epore polycarbonate filter (47mm
di ameter, 0.4um porosity) attached to a nuclepore filter holder. The filter
was rinsed in fresh water to prevent the residual salt fromrecrystallising

on drying. The filter was then placed in a Petrislide storage hol der and
allowed to air dry.

The filters will be analysed for phytoplankton using scanning el ectron
m croscopy.

3.10. DATA | OGG NG AND PROCESSI NG

Description of the data |ogging system

Logging of all navigation, magnetics, gravity and CTD data was done by
the RVS 'ABC system This consists of three 'levels': level A level B and
I evel C, connected to each other by a Canbridge ring. Each device
(magnetoneter, gravineter, gyro, EMlog, GPS, MX1107 sat-nav, CTD has its
own level A The level A takes data from the device and converts it to a
standard digital code which is passed to the level B. bevel B collects data
fromall the level As, passes themto level C and also wites inrediately to
a level B tape. A VDU display allows the status of various aspects of the
level Bto be nmonitored. In level C the raw data are witten to disk files
("streams') which are updated as and when new data come in. Data processing
and archiving are done on level C. \Water depths, which are read nanually from
the PES, are input manually direct to level C using a program called
"mandep'. XBT data were transferred to the level B fromthe Hew ett Packard
85B in the XBT system via an RS232 link. This was done using a program
called "XBT8C, witten on the HP85B by D. Beasley during Leg 2.

Performance of the data |ogging system

CGenerally, the logging system performed well throughout the cruise.
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There were 2 | evel B stoppages on each leg. The cause of these stoppages is
not known, but in every case the alarm quickly alerted the watchkeeper and
the level B was reset in a nmatter of mnutes. The only |evel A which gave

probl ems was the one on the CTD system The CPU board in this |evel A was
repl aced and there were no further problens.

The level B logged all GPS and transit satellite fixes. EMI|og and gyro
data were logged by the level B at 1 second intervals, and gravity and
magnetic data were logged at 6 second intervals. Water depths were sanpl ed
manual |y fromthe PES at 4 mnute intervals while underway, and at |onger
time intervals while on station or hove-to. The CID | evel A received data at

a rate of 16 sanples per second and produced one second averaged val ues which
it sent to the level B

Data Processing

Data processing was done by a suite of programs on the level C. EM I og
and gyro data were conbined by program'relnov' to produce 1 mnute averaged
val ues of velocity north and velocity east. GPS data were snoothed and
converted to one mnute sanples by program 'gps_av', then interleaved with
transit satellite/DR data by program 'bestnav', which produces an output file
wth a position for every mnute that data acquisition was in progress. A
fuller description of the function of these navigation data processing
prograns is contained in the RRS Discovery Cruise 172 Cruise Report.

Carter Corrections (Carter, D.J.T., 1980. Echo Sounding Correction
Tables, third edition. Hydrographic Dept, Mnistry of Defence, Taunton) were
applied to all water depths entered into the level C by program' prodep'.
Program 'pronag was used to subtract the IFGRF85 from the 1 mnute averaged
raw magnetics data. Gavity data were referenced to I GSN71 using the base tie
made at Val paraiso at the start of CD36 (day 323/88). No drift corrections
were made on board because of uncertainty about the validity of the Port
Stanl ey base ties (see gravity report). Program 'prograv’ was used to carry
[atitude corrections (using the Gavity Fornula 1967) and Eotvos corrections
(using the output from'bestnav') on one-mnute averaged raw gravity data. On
legs 1 and 2 the Eotvos corrections calculated from'bestnav' output were
applied directly to the gravity data. On leg 3 Eotvos corrections were
snoot hed using a 9 mnute running average before being applied to the data.
The justification for this is that the navigation data contain a relatively

hi gh frequency noi se conponent which would otherwi se be transferred into the
gravity corrections.

Files of 1 mnute sanpled processed data ('bestnav' output, corrected
depth, IGRF85 corrected total magnetic field and free-air anonaly) were
created using program 'mutli' and transferred to a BAS IBM PC using the
"kermt' communications package. data were transferred to the IBMPC in

the sanme way, after being transferred fromthe XBT systemto the |level B and
fromthe level Bto the level C

Subsequent exam nation of the nmagnetic anomaly reduction procedure at
BAS HQ Canbridge, indicated that the software used by RVS to calculate the
val ue of the geomagnetic reference field at a specified point on the spheroid

was not as accurate as simlar software devel oped by the British Geol ogica
Survey (BGS).
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This was considered to be caused by two factors:-

1 the RVS software uses only 80 of the 120 specified spherical harmonic
coefficients of the IGRF

2. and the software uses a reduced nunber of Schm dt quasi-normal
coefficients (45 as conpared to 66).

As a result of these investigations, all of the magnetic anomaly data
for the cruise were reduced a second tinme using the nmore accurate software
from the Geol ogical Survey.

R D. Larter, with advice from

D.Lewis, R Pearce, C. Paulson and R W Wollett, and

using extracts from the Data Logging, Navigation and Processing Report
witten by |.WHanmilton for the RRS Discovery Cruise 1'72 Cruise Report.
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4, Charles Darwin Cruise 37 - Statistics

1) Total cruise time from leaving Stanley to arriving

Val parai so (3/1/89 - 10/4/89)
Di stance steaned all cruise
Calls in Port Stanley and Berekley Sound

Passage tine (61°S to Val parai so)

2) Total working tinme

Di stance steanmed working

3) Lost time due to bad weather, returning to Stanley
beg 2 and repairing the GLORIA cable at Snith Island

4) Total underway tinme (including tinme between stations)

5) Total station tine (CTD and wire testing)

Total PES tine
di stance 14230 miles (26372 km

Total gravity tine
di stance 12785 miles (23694 km

Total magnetics time
di stance 11827 miles (21920 km

Total single channel seismic tine
di stance 8938 mles (16564 km

Total GLORIA tine
di stance 10080 miles (18682 km

Total 3.5 kHz profiling time
di stance 12970 miles (24037 km

Total ADCP tine
di stance 14431 miles (26746 km

NB Distances are expressed in nautical mles and have

been cal cul ated assum ng an average speed of

7 knots.

97 days

15.139 niles

6.2 days

8.6 days

82.2

13810 mles

12.1

days

days

68. 7 days

1.4 days

84.7

76.1

70. 4

53.2

60.0

77.2

85.9

days

days

days

days

days

days

days
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P.G Parker P. E. Edgell
A. T. Leanord R Butler
D.C. Wsenan M  Trevaskis
A. Marren
M J. Drayton
WM Dowi e
M J. Robinson
R T. Cove
Kevin Peters G H Wod
L.C. Acott
R M Stephen
GM CQairns
R. Pope
K/ J.H Pratley D.J. Hanlon \ -
P.F. Barker *C J. Pudsey
R D. Larter *R D. Larter
| C.J. Pudsey
R A Liver-nore
R W Jordan
J.S. Tonlinson
A. P. Cunni ngham
R Woollett
ML. Soners E. Darlington MJ. Harris
K.E. Potter P. Mason | D. Lews
M G Sanpson J. Davies
J.D. Price C.H Wodl ey
GR Wite C.J. Paul son
R A. Phipps G H Evans
D. Beasl ey R O Pearce
P. Tayl or

Leg 3.
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It is a pleasure to acknow edge the willing and effective help,
t hroughout Cruise 37, of RVS personnel, whether ship's conpany,

engi neering support or staff onshore. The contribution also of |10§(DL)
engineers in support of the GLORI A operation was crucial.

We are once again grateful for the part played by Mriam Booth of
BAS Stanley Ofice in acting as ship's agents during-4 separate visits
in the mddle of a busy season. BAS personnel in Canbridge also kindly
digitised and transmtted weather maps to the ship during Leg 1 in the
absence of a pronised FAX machine.
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Table Al

Mooring sites

Mooring Time of release Position of ship Water depth
\Y 1107/ 064/ 89 60°11.2'S 38°(.6'W 2980 m
Vi 1440/ 065/ 89 59°(8.5'S 37°57.9'W 2880 m
VI 1306/ 067/ 89 60°19.3'S 43°35.8'W 5500 m
Table A2

CID positions

Station Lat. S Long. W Time on Tine off Depth Coments

889CTD25 60°10.9'" 38°(9.4'  2301/063 0232/064 2980 m Moring V
889CTDO26  60°05.5'  38°29.4'  1322/064 1640/064 2835 m
889CTD27 60°19.9" 37°41.5'°  1924/064 2207/064 2995 m
889CTDO28 59°(9.2' 37°55.8" 1547/065 1835/065 2880 m Mooring Vi
889CTDO29 59°(8.3" 37°19.8" 2222/065 0116/066 2898 m
8830 59°13.8"  38°35.4'" 0850/066 1133/066 2898 m

889CTDMB1 6C°19.6' 43°35.2  1436/067 1743/067 900 m Mooring V|

(sensor
failed)
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Tabl e A3
XBT STATION LIST

XBT DATE/ TI ME LAT(S LONGW  MAX DEPTH
NC. SGNW) ° 9 é° 3 (metres)
2 04 2309 2 20 2 40 380
3 005 1100 52 26 50 08 840
5 005 1655 52 29 49 01 600
7 005 2314 52 36 47 45 900
8 006 0455 52 38 46 40 900
9 006 1120 52 46 45 17 900
10 006 1652 52 48 44 08 900
13 006 2301 52 54 42 53 670
14 007 1055 53 01 40 28 900
15 007 2244 53 19 38 10 900
16 008 1049 53 23 35 55 900
17 008 2313 54 35 34 17 900
18 009 1122 55 36 33 03 900
19 009 2308 55 13 30 54 900
20 010 1128 54 18 29 38 900
21 010 2301 54 25 27 18 900
22 018 1535 60 21 04 22 900 (E. Long)*
23 031 1131 56 14 33 47 900 *
24 032 2317 54 33 41 06 900
25 033 1134 53 46 42 59 150
27 033 2324 53 07 45 10 600
28 034 1129 52 57 47 45 160
29 035 1126 52 45 49 14 900
30 035 2330 52 15 51 40 900
31 036 1133 52 05 53 52 250
32 041 1902 52 35 53 10 400
33 042 0528 52 42 51 02 250
34 042 1731 52 36 48 27 300
35 042 2324 53 16 47 44 610
36 043 0538 53 22 46 43 480
37 043 1117 53 25 45 40 630
38 043 1728 53 45 44 45 900
39 043 2318 54 25 44 14 900
40 044 0517 55 00 43 46 800
41 044 1122 55 42 43 20 880
42 044 1721 56 25 42 45 610
43 044 2318 57 05 42 07 900
44 045 0520 57 32 41 34 140
45 045 1722 58 36 39 23 900
46 046 0515 59 26 37 34 900
47 047 0541 59 19 34 56 900
48 047 1724 60 13 32 39 900
49 048 0529 60 17 30 01 900
50 048 1716 60 23 27 02 230
51 049 0529 60 21 24 19 900

53 049 1804 60 38 26 19 880



050
052
054
055
056
056
059
059
059
060
060
060
061
061
062
062
064
066
067
068
068
069
069
069
070
075
075
076
076
076
076
077
077
078
078
078
079
082
083
084
084
084
085
087
087
089
091
092
092
093
094
094

0520
1723
1136
1125
0537
1718
0312
1128
1718
0528
1132
1716
0534
1718
0548
1714
0218
2312
1711
0520
1714
0521
1206
1736
0516
1305
2354
0528
1114
1718
2313
0531
0549
1244
1719
2311
1126
0212
0445
1016
2014
2020
2311
0215
0942
1530
1126
0208
2323
1527
0206
1551
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900
900
900
870
900
900
500
900
220
510
880
490
900
220
900
900
900
900
900
900
500
900
900
550
610
900
870
60*
860
890
390
148*
900
900
290
530
870
900
850
900
58*
104
350
400
380
900
270
400
900
330
870
900



T 1 | | "~ _ | i | ' — | 1 T - | , , 1 T 1 | T P T T
60° | 50° PR 7 a0° | , 30°
. . _ - , . |
// /,—-" //
/ . // //"/ R
| - / ' . .-
. Falkland lIs X Sl , | | -
.Y : . . ..~ ~ o 1 .
. e : _ . ! _ . ~ \ ) . . .
1]

S

CK CHART

(CHARLES DARWIN 37

- o= . e e

}
/
/
/
[
-
-
PRty
e
= //
LT -
-— -~ -
S c 7T P
f—

“ N

I
dwich Is ‘\
~ \ 1
0 1
!
/

r
'

South San v

’
\

KEY.

Position at 0000 (z) Julian day 094

'Magnetic, gravity, bathymetric,
3.5 kHz and ADCP data

|  Single-channel seismic reflection profile
B 'GLORIA swath coverage
LT /\ Current meter mooring

60° L e U0

I y O CTD station N e ek

B x . » //"‘*’:,l RN . o o

i XBT station % Var (3 20,

i 7 °
I =
a\ :
— o0 INSET
- “ ~
L \74
| Z |
[ S ()
- A
] s
65° o
- / . o ) 7] N .
/ ,, $
- ,/ ’ »" 7 Ice Shelf §
IR ETIN I INETET IR W B I A AT AR 1 1.2 P 3 ] N £ ] | 1




Cd37_magnetics

300™ 320" 340” 0”

50" “ g
- - .\ )
%/ \’ |
-60” = >"\r___%;=, SN g 607
-
.""‘ A%
% %
,

--70° _701,

W

300° 320” 340° 0’



-50°

-60”

-70°

Cd_37_gravity

300™ 320” 340” 0”
N / M\
, A N
.ggg*"
7 0,.'(:’ %
e"l

300”

3207

340” 0”

-50°

-60”

-70°



