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who kept the shin st sea esnd working, endured uncemforteble and
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denands of the scieatific programme.  Also included are the RV3
personrel for kecpinrg the scientific equipment running, and helping
with scientific wetchkeeping., We elso had willing and conscientious
watchkeeping azgistance from Gabe Schuster, Eevin Murnhy and

Rufino Copes, who was official (Argentine) observer for legs 4 and 5.

The success of the cruise owed much to the British Antarctic
SBurvey's willingness to provide fuel (twice) and fresh water (three
tines) at Grytviken, wkich saved much vassasge time, and for the very
frierdly attitude of the BAS buses there and on S8igny I, which made
our port calls into pleagant and effective bresks from routine end
providod the ship's company with some insight into base life and the

Antarctic.
Finslly, wo must not forget the shore-based members of RVS,
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2. Introduction
TS fhaekleson loft tho inited Fiksdon on £ti Hovombsy
1330 and 18 2u2 to roturn om 14thk April, 1341, dor naln purnose,
£ waz te comtiauy the 3irnineghon

rad the comecerr of trhis Toport, wWaES
= nd geovhyclenl dinvestigotioa
Tais

Universliy progranme of marime geviofical
razrion of the Southzrn Desaon.

of the Scotla Awre wni Weddall Sza
223 ircludad sindler Shackloten cruisad in 1872-2, 15730
P OBRnN Brangfisld. (British

progroore hin
cshrozd DIN

sngd 12706, end shoxt ne

Antoretic Survey)

seauorg 167 7"~d
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fron ths Birminghan voint
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4575 8o thct,
5ly wostad tizme, Howvever,

fron there iz necnssarily unfortuna
or tnhig erulse this time (Lops 1 ond $) hos been useé by livernool
Uuivergity Separtnant of Jceanogropay o coilact zirborne dust, cné o
4'_ doy mesnetic ad hathypetric ﬁro:ila in the eauatorinl Atlantic
wao obtalned by PYS porsorasl For br. L.0.W. Jones o2 University Colluge
Londorn.,
track chort for the Deotis Sen repien (Figure 1) noy be
iound nt tis back of thiu Taoort., ‘Iha Zour operctiozal Jegs (& to By
3an & to J, intorsperaeﬁ witi

wors pede un of snecific purvays, in araas
fost prssage fron ond to Dort The genorous 2 nent by the Dritich
ido fuel and waler
rod with
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Antarctic Burvey to
30 h

le pesgags tine comsn

savad consldersh
at the Friklend Iglondo or South Anorlen, The i £
and loft the sbip ot Fio & Jomeiro: £VS jersonusl ond most of tas
officers caangad ovar hotl there and at Uomtevideo in Jonuary.
3. Chicctivag
-
: o7 the ervizs wore il concarned with caracts
Thais ip

o onjastives O
tha tectontc avelution of the Scaotis/Hleddell fHon roplon.
: 21 of
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CEho wide diotribution,
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“Ting

ictidiy
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ot

rytvikar (South Gaorziz)
alterpntive of calls

roinghen perty joinad
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serticulerly woli-disnipoyaa in tha ropion. Fiearong 3, 3 znd &,
showing asncg, prosent nlote noundarios ang soasfloor nTRE
nionation ¢ tho aduao and. schilavenenta

roovactively, sernit oo oX

of tho cruise.
g conplication oFf

mwanost ~3

o flcotin San moglon uets of
e

the South anscican - Anterctlce sinte DHowndory.
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hotvoen the Howth ond Jouth Sc 28 much
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ent corolicetlons on thw
na asannic lithosphere and Lack arc

guhduation of L.
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invelviag
extension in the hrond sonci. The
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Scotia fea svolution: hov
hzeat

W e o

flocr (Fiz. 4y 1o now Inowi.

sptanliakiag the gterting zosition Zor
nony of +ne sanlloy Ledios nating ud £tz Scotis Didge and sout
ficotln foa aure {roguents of g cvizinclly noras axtsngiva South
Anerican or fntoretic eontinent f(iike fouilh Sgorgind, Algosraed o0
the feotie Saa rrow, ~nd Dov nopy o9 TSUnger, producad by the
1gh secouwoniad tast prowth (lize
£ ws were

gt ting sinee 1975~

stlentic~diroctad gubduetiosn whi
oh to drelra

wor the 1

]

the Scuth Hencwich Iel?

ohls to &rodne tha ssaiad, and it wos our intsation

guiteile genrpy on 48 meny ol Snelds cndenstic shollow boddas as
larly iuntorsoted in the Sfoutkh Ortasy Lloek

posgitle. Wz were marticular
{aron E ond 2.0, mingts currsmt Fh.O. £nsgig arca), tha fouth Seotie
o Ty and the central Horitn Scotlo 11drs

Ridps went of there {ave
where 1t ip necascery 2also 0 distinsuish hotwasn contioento
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the primary subduction process, and therofore lay cutside the
r ot-al, in press, Barker

Scotia Sea itself. Ve preposed (Barke
& Hill, in press) that this controlling factor was ridge creat -
trench collision, 8 proceas which Figure 3 shows will occur again

in cbout 5 Ma from now, when the fast, castward moving Sendwich

plate will overtcke the gsouthernmost spreading section of the
Ye considered that ;n tha past

slowly~-spreading S8AMN-ANT boundary.
other, more southerly sebtions'of that spresading centre had
collided with ancestors of the South Sandwich trench, whereupon

aubduction at that part of the trench hed stonped and the Scotia
The confused

Sea back-arc extenzion hed been re-adjusted,
bathynetry of the osstorn South Scotia Ridge we oxplained as 2

remnant of this collision zope, which we thcugbt could extend as

fer wost ns the eastorn end of the Antarctic Peninsula.

‘A serios of surveys was planned to test this speculation.

In logical order, these comprise firstly areas E, C, and D around
the present South Sandwich fore-erc and on the east-west transfornm
trough which extends from the northern end of the trench. These
surveys were intendad partly to provide models of fore-arc
norphology and composition for use in the ccllision zones, partly
to understand the morphologic differences between the northern and

southern helves of the fore-arc rogion (Barker aand Hill, in pressg).

'  The collision zone itself was sought in areas I, J and G.
Area 1 wo thought may have been the sitc of a quite recent collisicn
(pérhaps only 1 - 2 Ma apo) which would thus bé well-expesed. In arca
J, there was alroady some evidence of collision to which we could
fres G, which we attempted unsuccessfully to reach

hope to add,
last season eboard RRS Brensfield, we thought should contain the

boundary between the collision regime (arc/for-arc opposed to young
sprzading centro) in the sast, and an old extensional margin
{wastern Weddell S8ca and Antarctic Peninsula) in the west. Thus, areas

I,J, and G sesnsd likely to conteln ccoplonentary aspeécts of the ridge
In adéition, under this hypothesis,

-crest - trench qollision story.
the southeastoern merpgin of the South Oriney block (Area H) becones

a likely site of any assoclated src volcanisn,

A third objective, of 2 lower priority only because it

ropresonted a step boyond the problen of regional tectonic evolution

[

i
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rather than an aspect of it, wa3 corcerned with palaeo-circuletion.
In the Southern Cceen, the influence of plate motions upon
eirculation is clear: the Anterctic Circumpolar Current (ACC), which
today dominptes Southern Ocean circulation, could not start until '
after Draoke Paspage ned started to open in the Late Oliﬁoéene
(Barker and Burrell, 1977 and in press), Its Subsequent.dévGigﬁﬁgﬁﬁ

would have been grestly influenced by chenges in Scotis Sel

morphoiogy. The other great component of Southern Ocean circulation.

Antarctic (Weddell See) Bottom Water, probably started to develop

in the Early Oligoceno. However, its northward migration has almost
certainly been controlled by tectonic changess, either directly by

changing scabed topography or indirectly by the agency.of the ACC.

The importence of the history of Southern Occan
circulation is rocognized by 1ts presence B3 & prime component of
tho newly formed Ocean Hargin Drilling Program, in the form of
a Weddell Sea trznsect. The objective would be to study the
history of Antarctic Bottom Vater, However, no satisfactory model
exists for the dependance of present-day sedinentation upon AABW
production and flov. We proposed to meke a start on this problen
by collccting a scries of cores elong a line running southeast

into the Weddeoll Sea from the South Scotia Ridge.

4. Crulse Sunmery

Bricfly, in most respects the cruise was successful,
Tinme loat by ship'or equipment fallurs was mininal, as was time
lest in port. The weather was bettor than we expected. liowever,

our intentions woro to some extent upset by pack ice. Abpnormally
far north last Winter, it had been slow to clear and even by
Christmas (Figure 1) obocured most of our hiph priority objectives.

The ice front receded rapidly in mid-January (compare 24/12 and

30/1 ice messagos from the US Navel Polar Ccoanography Centre,
in Fipure 1) but by then we wero short of time for our objectives
along the South Scotis Ridpe. Also, in areas D nnd G we met

jsolated stringers of pack ice somo way north of tho roported ice

Ll

e
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front.
pufficiontly . large. and donse to threatenithe_towed equipment, |

ond thus to couse large diversions and waste time,

The 1arée nart played in this sezson's progranme by
dredging (we rocoverod over 10 toms of rock from €1 si?és), also
mokes it difficult tc wsboss at this stage the extent to which our
objectives have boen achieved, To permit some qguick exemination of

the dredge hauls we installed reck sectioﬁing oguipment and

microécopes on board. A considerable number of thin sections were

made and in many instances helped in planning the remainder of 2
Bowever, it was usual for the in situ lithology

particular survey.
to be diluted in the dredge haul by glacial dropstones, occasionally

to en extent which will make its identification difficult or
Thus, although there is little doubt that most of the

impossible,
probloms tackled in thig way have been solved, further detailed

atudy of the dradpe heuls is required, for the exact nature of the

solutions to be revealoed.

In summary, the surveys 1n areas A, €, D and £ are very
In A we heve samples of the continmental

probably esdequatz.
now know how'to'map

comp.nent of tha North Scotia Ridpge and
geophysically the boundary between that and the accretionary wedge.

Kost of the differcnce between areas C aad D results from the more
extensive development in the latter of the trench slope break. The
southorn margin of the oest-west trough sampled in area X provides an
attrective model for the trench slops bresk of a fgtpre trench, Areas
F and ¥ arc now probably adequately napped nnd sampléd. Area I was
deliverately neglocted in favour of arcas J and E on the final Leg,
end the northern Weddell Sea coring proposal sbandoned completely,
becsuse of the shortage of tinme caused by the late clearance of pack
ice. There is little doubt of the reslity of the ridge crest - trench
collision zore in aren J, although we are not sure how ruch cof the
detail of thils process cur survey will revenl. The wostern boundary
of the collision province, sought in ares G, was nore olusive; A;
sharp boundary betwecn younz sad old ccean crust was not seen, and

fracture zone orientation nay nct have the 120° Weddell Soa trend.




[}
[
AN 1 e roeatt

e i Rt o

e i TN

TS s e at ms -

. s -

.

LR I Ly SV

-

1)

Our afteﬁpis to oxamine the Antarcti
thwarted b}_ice but scne progress ha

Powa@l Basin evolution, = ":. ..

c Paninsuia-shelf‘ware
s been.made-in‘undorstandingn

AL U S
LR S




-8 -

5, darrative

A frame.

(a) Leg 1 Barry to Zio do Janeiro (Brozil)

RES Shackleton left Barry on 5th liovember, 2 days late as
a result of delays in iittiné an airpgun towing winecn to the =alf o:r
iluck of this timo was recovered on peassge to Dio Lecause
of favourasble winds and currents, and the ship arrived on 26th

Scientific worlk was confined to program developnent on

Hovenbar,
the data logser and 4 days megnetic and bathynetric survey (bstwesno

" [s) .
11.50N 23.3 Y and S.OOS 2G.QOW) conducted by EVS gtaff for

Univeraity College londou, and to Liverpcol University's airborne
TIa Rio the ship berthed alongsidse

-dust ccllection programme.

HiiS Epdurance.

(b) Leg 2 Rio de Janeiro to Grytviken {S3outh Ceorgin)

Shackleton leit Tio only on 1st December, again largely

becausz of the eirgun towing wipch, thus losing ogain ths time nade
The first week 2t sea was gpent in setting up

Up on passape.
start at 48°5. During this period the first

o

equipment ready for
peck ice report roccived via RIS fransficld showed tha ice edge

gxtending from SZOS near the Feninsula to v 5808 at the South Sandwich

Islands(sce Figure 1).

iIn view of this weo declded to start work in the northwest
(area A, Figure 1) in tho hope that more of the South Sandwich area

would be accessible after Christmas (Log 3). After deldys duge to
bad wosther and cngino repsirs on 7th and 8th Docenber (days 342 and

343) we finally strecmed tho refloction profiler at about 50”s on
day 344 for the npproach to the North Scotia Ridge. The Falkland
Trough was crossed on day 3485 and a rofloctor at 3 seconds dopth

“could be clearly .seen for 40kn south of tho chaotic moess of overlying
The profile was cobntinued

gedinent on the trough's nerthern wall,
into theo Scotls Sea and, e8 cxpectzd, showed a numbbr of scoarps

.suitable for dredging.

o

t e e ety b AT Cremos,
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Drodging continued Irom day 346 to d=y 345 on this section
sites (D44,5) on kEnown gearps to

(C37-43), supplemented later by other

The Anterctic Circumpélar Cur
t, made it difficult on noany

raat, which conveniently

the west.
had kept these scarps Iree of sedimen

gites to manocuvre the ship slowly upslope.

Thig dredpging ceasion was follewed by two raflection profiles
tia Ricdpe 1s lesst well devoloped, to

near 49°w, where tho North Sco
urther dredge station (D4E)

oxamino the accretionary wodge, then a f

on day 351, on 3 known 8CAID to the southeast.
ar that the southern mergin of the accretioc
This prompted further gravity

By this tine it
nary wedge

appeared cle

had & clear gravity signature.
o final dredge staticn in this arca on

and magnetic linos before th

day 352 (17th Decenmber).

Since the sae ice farther south had not receded to any extent
2 tc a

to devote the remainder of Leg

neantime, it was decided
6f the boundery betwoen the Drake

reflection profilerexanination
Sea gpreading systems (Figure 4 and

Passage and Central 8cotia
ations in the Centrel

Figure 1, sarec B), Magnetic anonaly identific

Scotia Sea (Hill & Barker,

the short length of the apomaly sequence,
t cover st the

1980) rotain &oRe embipuity because of

eqd 1t seened possible

boundary with the Drake

that & comparison of sodimon
Pessage province would rosolve the ambiguity. The ship tracks were
end pxtend the napped

designed to connect with existing profiles
8 - 10) before crossing

of the cldest Drake Passapge anonalles (A
y 352

The work started in quite rough weether on de
The forner

area
the boundary.
and was plegued by compressor and alrpun stoppapes.
regulting from air bubbles enterin

éisappeared as theo ship relled less in the 1o
wag cured bﬁ uga ol the

g the cooling water systen,
proving weather; the

latter, caused by the gun gnlenoid icing,

pew . antifreeze injection system.

£ ths cross gyro of the gravimetes

An intermittent oscilietion ©
4 was finally traced to a shorted

also developed durimnp this period, an

hoater circuit.
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On . the first two crossings, the boundary between the two
d b& £ broad, sediment-frcc bascenent

ke

spreading eystena was ner
ridge which although not hitherto recognised as such, may well he o
Thus, although ne comparison of

contirucus north-south festure.
gecdinonts across it is likely to ve pcssible, it may well be related

to the formation cf tae boundary and its morphology therefore give

some indication o? rolative age.,
The roflection profile was continued to the South Georgia

margin, the third boundary crossing'also showing discontinuous
The ship‘arrived et Grytviken on day 358 (23rd

sedimentation.
Decenmber) mooring off the dismantled KEP jotty to take fuel before

moving across to the Waa ing station jetty for the remainder of a

most enjoyable Chrisgtmas bLresk.
{¢) Leg 3 Grytviken to Montevideo (Uruguay)

This leg was devoted to an exanination of the fore-arc
repion of the South Sandwich trench, and its northern transform fault

We intonded to follow the sanc plan as in arca A, of

- extension,
initial reflection profile surveys follcwed by a suite of dredge

The ship left Grytviken on 26th December (day 361)

gtations.
heading 0850 to obtain a reflection profile firstly. scross the

northeast margin of South Georgie, hitherto unknown, and then along
the southern f£flank of the "North Georgia Rise", a presumed ridge

jump expression (see Barker, 1978), and onto old Atlantic ocean floor,
In 29.5°w_we turned scuth for a crossing of tho northern cxtension

The sediments on the northern slopoe were

of the trench (area E).
cloarly faulted, but the reduced penetration which this caused

prevented our seeing what havpencd to the older basement in the floor

of the trough. The south vail wes very stcep and there was an
isolated high in the trough at about 6C00m, _

On reaching the young ocean floor of the back-arc basin

(Fipure 4) we recoverod tho profile geor and headed east for the fora-

nrc region at- full spoad. En passent, we came within a mile of the

. B o
raportod site of a possible Be¥ volcanic island (56001.5 8, 27 00'V,
He 13lend wes seen and the wator depth

reparted by Atlantis I1I).
oxceaded 2000m; tha "island" was probably en icetowg, of irregular

[y
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shapo and roas*bly t sa—-covered or OLharwise derbened.,

C
Wa thoupght it

worthvhile to pursuoe this sighting °inc“ the reperted position was
woll enst of the moin arc 30 that an unusual, particulariy priritive

chenistry might have beon exnected.

. From there, on day 355, we heaZed for nrea D, Over the
next few days, wo wero able to achleve most of ou*'obiectivcs in
areas C snd D althoupgh our plan of "profile first, dredgo oec6nd"
was partly upset by rough ~weather. Also, our dredsing was confined
to the outer alope of the trench slope breek (Aarig 1274), and was
gomewhat difficult becaugso of adverse currents cnd scediment cover,
In addition, isolatod stringers of pack 1ce prevcnted our working

gouth of 59.508

Both Eif log and the ship's Bergen loug falled during this

period, the former due to & water leak around the head, the latter
1t proved imponsible at firat

poasibly by contact with brash ice,
all valve of the former, so that the unit could not be

to seal the b

replaced, and the possibility wes consldered of bresking off early
' On

to enable divers in Grytviken or Méntevideo to effect o seal
day 006, however, the valve was finally sealed and the log changed

The survey resulis in aress C and D are quite pronising

the tectionic elenents of the arc are now well-defined snd tho essential
We

sinilarity of its northarn end southern halves is unmistsakesble
when time beceme short,

chose not to samplo the accretionary wedg
arguing that tho vory large sampling programme necessary to map the

extent of its expected hotercogeneity was in any case heyond our means.

i Aftor nire days in the fore-arc ropgion the ship agaln
headed west to drodge the stacp southern margin of the trough in area

Part of the time allocated to this was used up in very slow

El
stecning in thick fogz, but is still proved possible to occupy 6 dredpge

stations (D56-61), on days 008 to 010, before heading for Grytviken,

steaming initially in the hack-arc province and then along the trough
recovering fresh basalt at

to the north, The drodging was successful,
all cdopths ang permitting a further iook at back~arc geochenmistiry (see

Saunders & Tarnoy, 1878).
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 The divcraion to Grytviken, for ships «nd Base meill,

wes small in distance, but the fog persisted for the next three

days esnd, with the bond winds which were its cause, slowed

our passnge to tontevidao.. We finished wetchkeeping on day 014

and reached Montevideo ot moon on 18th Japuery, about ome day

late.
(d) Leg 4 Montavideco to Grytviken (South Geoxgicn)

The EVS enpgincers and neny of the officors changed at

this mid-cruiso port call, and wo werc joined also by Dr. F.A. Comes

~of the Argentino Anterctic Institute, 23 official observer, and

K. Murphy of Liverpool University to collect airborne dust.

As st the beginning of Leg 2, it was not clear whon

Shackleton left Montevideo on 22nd January in what order the

remaining tesks of the cruise would be connleted, Indoed, the

lest ico report roceived before Montevideo had sti1ll shown all

of the South Scotie Ridse, where £ll our remaining high priority

problenms lay, to be completely ico-covered, FKowever, & raport

recelved on day 024 via tho BAS bBese on Signy I showed that the

jce front had rocoded consideralbly over thsa orevious iwo wvecks, S0

that nearly all of tho South Sectis Ridre was now clear. 8o as

to nminimise psgsage time, weo chose to work the western area first,

go slterad course to head ¢irectly for the first dredge station,

on the Shackleton Fracture Zone near GOOS SSOW. This was reached
1ate on day 029, after 2 fairly direct magnetic/pravity line

started on day 026 ot 4808 and apgein slowed at tines by fog.

The object of dredne stations pa2-3 was to discover the nature

of the long, elovated southern part of the SFZ, speculated upon
- L]

by Barker and Burroll (1977). The main in situ corponepts wore

of volcanic origiz but thelr meochenical nature 1s not yet known.

The ice front  shown on Figure 1 was net reportodAuntil

day 031; the earlier report showed greator cover of the Antarctic

Peninsula nargin ot about 6308, s it was decided to sito the

jaitial reflection profile of this leg farther to the east, whero
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it would cross a wide portion of the central trouch of tho

South Scotia Ridre. This trough is part of the Scotia-AlT

plate boundary (Fiecure 3), probeaebly ektonsioncl in an otherwise
long transform scction, and also séparatea the very different
northern and southerr parts of the Rldge (see Watteors, 1872),
The reflection profile was continued ceross the Powell Bazin

towards the eastern "noge" of the Antarctic Peninéula continental

pargin, es an approach to the westera boundery of the ridge :rest-

tronch collision nrovince, axplained in soction 3 of tkis Report,

Howaver, on dny 032 we nmet with pack icc, not at all dense and
probably long siringers detached from the main body of peck, but
naevertholess a threat to the £~channol hydrophone streamer and.
othor cutboard egquipment. As Fipure 1 sugzgests, the remainder of
day 032 was spent heading roluctantly eastward, hoping for clear

The hypothetical boundsry we sought should trend

water to the south,
t &0

o] O
approxinately 1200 from & noint close to 63.5 5, 50 (maybe

‘niles east or west). At this stape wo judged its detection to Le

eufficiently'important for us to persist'despito evidence of ice

to the cast of the foracast position. During the next five days

of reflection profiling we sesiched for a single larpe fracture
zone, oriented 1290, with significantly older (deoper) ocean floor

to the southwest. It ig difficult oven now to be surs of the

sicnificance of what we did find - =& 120o orientation in the
gsouthern part of the surveoy araa (G) but nct great depths to base-

ment, and in the north & fracture zone oriontation possidbly cicser

o)
to 070 and perhaps rclatod to Powall Basin trends.

Since st the time wo wera not making sense of the incooing

dnata, it seemec best to heoad north for the other problens now
]

schoduled for this leg. Accordingly, on day 033 we canme beck into

the Powell Basin and occupled two dredge atations (D64,5) un its
nteep'southwest.margin. The reflection profiler had worked well cver
this nperiod, although & certain anocunt of denage had been sustained;
ona airgun tail end clamp had fracturcd sftor a elamp nut had come
off (day 035), onc dopth controller had collepsed (day 037) and two

snake sections split while bodng recoverad prior to dredping.
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The dredge otations cppoarcd succesaful, With tho

intention of cemarceting ths asgnetic/non-nagnetic boundery on

the Antarciic Peninsula nergin (szo Watters, 1972) we then

headed west, but wore orce agein turned back by iong stringers of
lcose pack leo (Figure 1) on day €32, and finally chose to
gpproach arca F Ly wey of the Powell Rasin instead. After a
reflection nrcfiler travorse of tho sctive trough perpendicular
to the initial (day 031) traverse, we started on & 3 day dregping
programme (days 040 to 043) on guitnable scorps éf'both the thin,
non-nagnetic northern ridge of the South Scotia Zidpge and the
gtrongly naguetic broeder southoern ridge (Tigure 4 and Vatters 1372).
Eisht sitas were occupled (DZ€-73) and gome success rchieved, ‘

although scoveral hauls were clesrly heavily contaminated with

giecial dropstones.

We had hopod to call at the BAS Signy I base before

heading for Grytviken ot tho end of this leg, but because time

‘wes short arrengod instead a brief rendezvous with RRS Bransfield

‘st the western end of Coronation I,-late on day 043. This dictated

the end of the drodging progromme in ares F, and fast passage

eastward permitted bettor definition of the centrel trough, which will

be useful for rotation pole detormination, After the rendezvous

wo started g roflection profile gagtward across fho Scuth Orknoy
block, which filled é erucial gap in the previous (Bransfield)

gapson's work - Sufficient time had been set aside following this

profile for a dredge station, either on the northeast nargia of
tho South Orkney block or on tie isolsted elevation to the nerth

pcross the §, Orkney trough (Figurs 4), but 2 crack in the exhaust

manifold of one gcnoretor prevented this., An alternsntive site was

polacted farther noxth, on o secmount at Vv SGOS, but fog and head-
winds slowed the ship, and on arrival at the site tho woather was
too rouph for dradring, so the ship continuod northwerd for

Watchkacpinz stopped about 1 hours out of Grytviken,
The ship tied up

Grytviken,
which was reached in the afternocon cof day 047.

at the Wl.ating station jetty, to teko water, angd most nboard spent

h guiet but anjoyablae two days, tkanks to tha westher and tho

friondliness of the Basa.
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(¢) Leg-6 Grytvikon to Rio de Janoiro (Brazil)

On the morning of Fehruary 18th (daﬁ 049) the ship shifted
to inaugurate its use
7 in the afternoon.

e
o

to the by now cssentially rebuilt KEP jetty,

and take on fuol from the Basc tank, hetforo oeilin
p.m, &g the ship hesnded

Watchkeeping started at approximately &
part of the South Scotia

castabout snd thon south, for the sastern
Despite boing slovwod by Zog, and Ly longer pericds of glow

steaming ag thoe season advanced, we roached the firJt
4) on dey 051, The hsul

Ridpo.
nipght time
of indurated sediments apposred competible with our conception of

this block (Fipura 4) &8 & recently detal
se two other isolated olevations,

led fore-arce frapment

and ve moved on eastward to dred
a8 thore was clearly not time

cssentially in a reconnaissence spirit
left for thorourh studies cof zrea I and =orea J and to complete
The blocks in ares I wore found

work in sres B (South Orknoys).
4000 rolief, oriented

to bhe separatod by a spoctaculer trourh with
The trough probably

% 100° ond completoly nis-contcured previously
indicates dissectioan of tho fore-arc alonr Sandwich-ANT fracture zomne
trends but the naturo of the dredged'ridges is not yet known.

From arca I tho ship hoaded £irstly southwest then west towarcs

area J, with the reflection profiler being stre
o crest - trench collision zone

amed late on day 054.

Our approach to the study of the ridg
had throe components - (&) profiling for frecturo zones and undaforrmed
tics lines along NIOOO and

trench £ill, (b) %ast ocoanic nagne
he avellable time among

(c) dredging, and our ain was to distribute t
In really bad wcather we could happily

thom according to tho weather.
profile, but could move fast only downwind, and could not dredge.

This systen worked roasonably w

sediment cover on many of our primo dredge SCATDS,
n of the maturc of the

211, but we -oncountered superiiciel
and .the northern part

of arca J ¢id pot obviously fit our preconceptlo
Hevertholess, the close juxtapnsition of one flank of

collision zone.
ro-arc provipce 1s almest cortoinly

a sproading cestre and 8 fc
dononstrated in area J (subject only to detaiied gstudy of the dredge

heuls), which wap our prino objective.
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Ve left arem J on dny 063 (4th March), heading for the

South Orkney bloeck via a serios of dredgo stations, the fixst (D87)
on the northern margin of a snell ridee extending eastward from the -

northwest corner of the &, Orkney block. Dredgd stetions DEE and 89

occupied on day 064, samploed the stecp'southern gcarp of ones of the
lerge elevations of the southeastern Sc¢otis Sea (Figure 4) and we
moved from there to tho northeést corner of the South Orkney block

itself. In the tims remaining, which was not long, we wanted to

drodge as many as possible of our targots within the large and
complicated mapgnetic province which occupies more thoen half of the
block but which is not represented on the islands (see Marrington
et al 1972). Dredges D20 and 91 were cn the steep ncrtheast
continental slope, which truncates the nagnetic pfovince, DS3 and §4
on two smell scarps in cbout 1000n water depth on the very gently

sloping eastern margia, and U95 and 96 on the weastern, Powell Bagin

margin, which also truncates the negpetic province., These dredges

houls were nll contaminstes with glecial dreopstonmes, but not to a

disabling extent. The track between D34 ané D85 was profiled, and

locotod so as to 2111 in the remaining geps in the previous seasorn's

gravity and profiler coverage. Stationg D25 and D36 were adversely

. affected by drifting iceborgs, oddly enough tke only occasion this

season when we woro seriously inconvenienced in this way.

A fast macnetics and gravity lirpe brought us to thoe BAS base

in the aftornoon of day 063, where we stayed for about

on Sipgny I
an egxcursion to a penguin

$ hours. Basc personnel kindly organised

rookery and fur seal colony on the island for as nany of the ship's

conzsnay os wished to go. The ship hesced east from Signy I end through

Lowthwalte Strait towards a dredpe site (DP27) on the isolated elevation
north of the islands (Fipure 4). An unoxpectedly strong castward

current here made dradging difficult, and the haul is undoubtedly

contaminated by glaclal dropotones.

the track northvard from DS7 was chosen to add to our knowledge

of the north-south ridge oncountercd on Lep 2. It ended at & core

stption on the northweat margin of the South Gecrpia block, many times

postponed through the season. Its chieet was to compars sediments on

tho creat of the frontal fold of tho acercetionary wedge lying porth of
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the block, with thoae being devcsited on tho sbyssal plain to the
nortih end in tho current-scoured troughs dircctly north and south

cf the oaticline. On tho initinl northward run late on day OF1l we droppod

three "boomerang'' froo-£all corers in tho two trouchs ond on the flank

of tho fold, bafore turning Zor a gravity core cn the crest, Deforo

- this last was complote .tho lighis of the second ond third free~fall

sapplers could be clearly sosn {ranges 0.5 and i mileo, sea state &,

darkness). We recovered only.nbout 0.7 netres of white diatom oozZo

from the orast, The nearest (flank) free-fall sampler yielded only

0.15 metrea of a similar ooze and the next (morth trough) had lost

its core liner. ¥o used tie remainingz time for & second gravity

core on the northern lin of the scour trough ratherr than chase the

_third free-fall samplor, recovering v 1,2 metres of green siliceous

poze before heading for Bird I (South Georgia) to deiiver rail,

Lesving there via Bird Sound wo reached Grytviken, where we necded

"to tako on water, in the afternoon of day G72. The recessity of

investiszaetins a probobly blocked filter in the main enginge tube

0il sump dolayed departure for Fio until & G500 on day 073. However,
the weather we encounterod dircctly outside which mesnt that more
than 24 hours later we could still see South Georgia on racdar, made

such & delay immaterial. On day 074 the weather improved and the
ship was able to make reascansble speed, Geophysical watchkeeping

o
was cnded on the afternoon of day 075 st 43 5§ but om day 076 thez

weather was again rough and it became clear that the ship would

arrive lote in Pdo. Soma time was saved by favourablo currents

subsequently, and the ship arrived finally 1 cay late, on day 082

We were about a mile from our previous berth, so

(23rd March).
only an approximate indicater

the gravity differoncoe of 2 mgal renains

of low drift, which must be checkod when Saackleton arrives back

ir the United Kingdom in nid-April, The Birpinghan party discpbarked

late on 24th March and the ship wes due to sail an hour or two later.
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(8) Cruise Longth, U.X. to UK. ' 159 daya
(npsguning errivnl ldth April) '

Cruiss Length 2io to Rlo 112 deys

(Y Tipme in port or &t anchor
U.X. to UK. . i3.1 days
Rio te nilo . 10.1 deys

(c) "Deed" passege time - ao gecph sical
k

data collection -
U,K. to U.K. 81.7 deys

Rio to Rio : ' 24,0 days

All subseguont statistics are Rio to fiio, and ccncern only

the Birgingham progranme.

77.9 doys

{d) Useful ship tine
(e) Time collecting umdorway data €4,0 deys
(£) Useful uacdervey data collected
bathynmetiry 4.0 days
nasnetics ¢l.,4 days
gravity 62.3 deys
roflection profiles : 31.7 days

(g) Totnl proiile longths

hathynotry ( 19,300km$ 10440 niles
pagunetica  ( 18,800kn) i002G miles
grovity ( 18, 500kn) 101C0 nilos
“yoflection profiles( §,3C0km) 4480 niles

(h) Avorage date colisction speoeds
All undorway data €.80 kts
reflection profilss 5,89 kts

nognotics sand gravity oniy 7.82 kta

(i) Time on station 13.9 doys

Staticn time included £1 drodpe stations, numbered D27 to

DO7 inclusiva, cone core station (83) snd small anounts of”

nasssge time between  closaly apaced stations.

A, Sy




Comrzenta

(7) gravity Qowntipo rapulied partly Irch clamning in had
wenther and wertly fronm oquipment downtine (maialy 7yro failura)
ifagmetics tims . was roducad only bLecouse, Znr somge short

digtances beatwepgn dredge stations on ¥nown tracia, we dide't

thinlr it worth streconing. ‘
{Z,e,b,) Beveral factora 1nf1uenc3d'ship spezd. Firstly we did
not »roiils ab 7
nuch nore slovly if desn penztration was required.

Ir coli wosther, at full sneed, the ship could expect o
ﬁake 10uts, so tue asttendmat speed penalty neant wo 4id
unlese it woe neessery. Secondly, south of the Antarctic
Converzence we vere requirsi to slow to fkis o
of darkness or rojuced visibility. ¥e spent 77 nigats south cf
re {oaverpgence, undervay or on station, aﬁd tae tioe spent at

slow sneed variled betwsen £ and 2.3 Lours per night.

:ova Tt Lecauns of towing noise, . and often profiled

1 not nrofils

T below durinr hours
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7. _Equipnent

Almost all cf the eguipment used during the cruise was on

loan from RVS, ond once cgein we are grateful for the skill and

devoticn of the BRVS gsngineors who looked after it for us.

In the main, the equipment proved vary relisble, and down

time was small, In scme instences the consideratle redundancy

thought necessary forx a cruilsec of this length and remoteness

contributed to this overall reliability.

h _ In contrast, some equipment wes not used at all (Sparker,

soncbuoys, side-scen Sonar, Digitrak} or very little (3.5 kHz

sounder, corers) for various reasons, and is not discussed further

here.

{8) Satellite Navigstor

Two complete shipboard units were carried, but only the spare

telotype was eover used, and that only briofly. Tho system periormed

well throuphout the cruiss.

(b) E M Log

A seawater leak at the junction of head and stem caused the

only trouble, compounded by difficulty in sealing the ball valve in

the ship's hull. We were wlthout the log for 4 days during Leg 3.

log remained extended during dredge staticns and proved extremely

useful in judging ship motioa.

(c) Precision Echo Sounders

One of the recorders was damaged by seawater entering the main

lab through an incompletely closed port at the beginning of the cruise,

ir worked reasonably reliably throughout the cruise.

but after repa
brates badly at ~ 5kts, but is not noticeably

One of the towed flsh vi

more ncisy acoustically than the other.

The
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(d) Hognotometer

Tha snme inboard units were usod throughout the cruise and

the tcwed fish ond. cabie wore chasgsd only 23 8 check that both

wora serviceable.
(o) Gravimeter (Lacoste~Romberg 585}

Two gyros were clionged during the cruise; one may have

worn excessively while being overhaated. Preliminafy irdications are.

that meter drift was very low,

“(2) Reflection Profiler

%o experionced airpun firing problens caused wo think by

the soienold ireezins, and cured by proper rogulation of the antifreeze

injection circuitry. One large gupn tail acssenmbly was craciked
after a clamp nut had come loese. Three snake sections in all split
wh;le being stroecmod or recoverad; sone discolouraticn at each split

guzgested that the plastic skin had become dematured, The hydrophone

winch end sirgun towing winch both worked well.

rried four EPC recorders and experienced'some trouble;
The optice

Ve ca

one EPC 4100 has‘worn stylus drive shaft end bearing.

coupler on the other gave repeated trouble tarough carbon accunulation

on the coupler end the stylua. The EFC 3200 did not ippress, being

subject to similar problons with carbon build-up but showlng more

diverss and less easlly disgnosed syoptons. We had trouble also in the

second half of the cruise with pleyback of tha kay pulse. Onc depth

controller and s tail buoy collapzed.

{g) Dredging

Weo dredged with the usuzl rig of 5 ton, & ton and G inch

neil weak links, standard RVS box dredge and large pipe dredgz.
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Wire tension waa monitored on a Servoscfibe recorder and,

usually but not always, an ICS pinger wes attonded 160m above

the dredge. ‘The pizper wos hung fromia chiain rather than rigidly .

clamﬁéd, ag this inproved the sigaal, but the direcfional charancter
of the pluger mnde it of 11ttle use in decp water with wire angles

exczoding 15 or 20°. - We lost no dredges (but demolished two) and no

Pingers and only about 200m of wire by stranding, after €1 dredge
stations. We used tho towed PES fish, less susceptible to how
thrust asnd winch noige than the hull-mounted unit, and kept the

EH loé extonded. This last option meant that the wire was ot
permitted to go under the QHin (it did so only twiCﬂ) which at
times made dredging awkward. Bow thrust andé main engines wore uscd
(in oppositicn) on almsot all aredge ntations. The success rate
wag high, the main cause of poor dredge hauls bning a sedimented
bottom rather than any deficiencies in ship handling. The pipe

dradge was locetod astern of the box dredge, and was intended to

" colloct soft sediment. However, it ofteh collected a better in

gitu sample than the box dredge. The nipe dredpe was not used in
very deep weter or whoro the bottom weos expected to be particulerly

rough (e.g. on young ocean floor). This was because the fallure

of the 3 ton week link could not be expected to change greatly the

sngle of attack of the pipo and thus to dispose of a sneg. unlike

1ts intended effect on the box dredge.

(h) Date Logging

The only diseppointment of the crulse was the performance
cf the PDP 11/04 data logger. Malfunction of the gravity room air
conditioning on Leg 1 led tc the planned progran development and
testing being incomplete at Rio, with the result that, for Legs
2 and, 3 satellite fix data were recorded conly for the first

faw hours of each tepe. The gravimeter interface sppears to incorporate

g degign fault gomevwbere and grevity wes nover logged correctly on
the 11/04. . The EN log interface displayed several somewheat subtle

faults throuph tho cruilse, and it ig uncertain for just how long

they had survived undetected. | Thus, only mepnetic fiold may be

extracted from the tapes with confidence for the entire crulse,
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