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ABSTRACT

The followlng padeontological and paleoenvironmental summary Is based on
three Deep Sea Drilling Project drill core sequences and a' reconnalssance study
of over 75 plston cores taken on the Faikland (Maivinas) Plateau. A Middle (?)
to Late Jurassic Inland sea transgressed the southwest portlon of Gondwanaland,
then became progressively more restricted until by Oxfordlan +Ilmes, predominantly
pelagic and nektonlc fosslls were preserved, particularily coccollths, belemnlte
rostra and arm hooks (onychites), and rare decapod remalns. Stagnant conditlons
contlinued Into the-Early Cretaceous where well preserved marine palynomorphs and
phytoplankton contributed to the high organic content of Aptlan black sapropellc
laystones deposited in a shallow, qulet water envlronment. Abrupt loss of all
Alynomorphs near the Aptlan-Alblan boundary colncldes with the ventitation of
this segment of the Inclplent South Atlantlc Basin.

Sharp changes In the benthlc foraminlferal populations In the iate Alblan
are attributed to down flank subsldence of the Falkland Plateau as seafloor
spreading widened the South Atlantlc Basin. A prominant stratigraphlc hlatus
encompassing most of the Cenomanlian-Santonlan suggests erosion and dissolution
of calcareous microfossils by cold bottom currents. A return to normal pelaglic
sedimentatlon and a sharp lowering of the CCD Is evidenced by a thick late
Campanlan-Maestrichtlan chalk sequence deposited at paleodepths close to present
day.

The Tertlary sequence lIs characterized by sharp fluctuations of the CCD
(low stands during the late Paleocene-early Eocene, Oligocene, Mlocene, and late
Quaternary) and strong erosional events (Cretaceous-Tertlary boundary, Mlocene,
Mlocene-Pllocene boundary). Consplcuous reworking of mlcrofosslis throughout
the Mlocene sequence occured as a result of an Increase In current veloclty
assoclated with the opening of Drake Passage and the establlshment of the clrcum=-
polar current. A sharp change from calcareous ooze to diatom ocoze-and glaclal
marine sedimentation near the Miocene-Pllocene boundary plus erostonal loss of
considerable sectlon represents Intensiflication of -the circum-polar current during
t+he severe late Mlocene Antarctic glaciation (Terminal Mlocene Event).



INTRODUCT | ON

Presently sltuated at an Intermedlate depth In the southwest Atlantic sector
of the Southern Ocean, the marine sediments of the Falkland (Malvinas) Plateau
-span at least 150 million years (Sclentiflc Staff, JOIDES Leg 36, 1974), predating
the separation of the Plateau from the southern margin of Africa durlng the breakup
of southwestern Gondwanaland. Subsequently, the Plateau has been Ideally located
+o record major oceanographic events In this part of the world, such as the mid-
Cretaceous anoxlc event, the Turonlan eroslonal crlses, the Cretaceous/Tertlary
_ boundary event, and more recently, the opening of Drake Passage and the severe
late Mlocene glaclation of Antarctica.

Thils paper summarlzes paleontologic and paleoenvironmentai data from recent
exploratory actlvities on the eastern extremity of the Plateau (the Maurice Ewlng
Bank; see locatlon map) by the Deep Sea Drilling Project and Crulses 07-75 and 11-76
of the ARA ISLAS ORCADAS. Data lIs drawn largely from the DSDP ieg 36 Inltlal Reports
(Barker, Dalzlel, and others, 1977) and a recent summary of plston core studles by

Cleslelskl and Wise (1977).

. Flgure | 1s a geologlc map of older (pre-Pllocene) sediments of the Maurlce
“wing Bank. These are overlaln unconformably by Pllocene to Recent glaclal marline
sediments and pelagic oozes sufficlently thin (generally -less than | meter) to allow
penetration by plston cores. Figure 2 is a geologlc cross-sectlon of the older
sediments drawn along the selsmlc proflle lines in Flgure . ‘included are the
|l ithologic sectlons drilled by DSDP Leg 36. These sectlons, along with baslic
paleontologlc and sedimentologlic parameters of the cores, are reproduced In more
detall In Flgures 3 and 4. The followling narrative describes and comments on the
Information displayed chronologically, beginning with the deepest drill hole, DSDP
330 (Figure 3).
JURASSIC

Core 15 of Hole 330 contains a clean, oilve~gray sandstone at the top of the
basal sandy unit which Thompson (19771 clites as evidence for a marine transgresslion
over the calcreted Precambrlan basement of what was 1n-'Jurassic tlmes the southwestern
sector of Gondwanaland. Marine palynomorphs in the beach sand are rare (less than
1% of the flora), but Harrls (1977) finds enough simllarity between these and
overlyling floras to date the entlre Jurassic sequence (Cores 15 to 5) as Oxfordian
to Kimmeridglan In age. Hedlund and BeJu (1977) dlsagree 'n part, placlng Cores
and 14 in the Mlddle Jurassic. Although terrestrial palynomorphs are over-
Jelmingly dominant throughout, other marine elements gradually appear, beginning with
bivalves In Core 14 followed by sporatic belemnites, radiolarians and calcareous
nannofossils In Core 13. As the basln deepened, graln size, terrigenous fraction
and bloturbation all decreased upward through the flrst 120 meters of sectlon to
Core |l where the sedlment grades Into an extremely flne-gralned Oxfordian sapropellic
claystone deposited In a highly restricted environment far removed from an active
source area. There, the sedlmentation rate drops from upwards fo JOO m/m.y. to a quarter
of that value, and the organlic content of the sediments rises appq?!ably (average 3%).

Increasingty restricted, perhaps by the then active volcanic chains along the
Paclfic margin of southwestern Gondwanaland (Barker and others, 1977), the shallow
Interlor Oxfordlan sea became sufficlently stagnant to Inhiblt bioturbation by
Infauna, but not sufficientiy so to prevent epifaunal bivalves to reach local
abundance. These Include inoceramus and a new Buchlldae described by Jones and
Plafker (1977) as Jeletzkiella falklandensis. These authors suggest a probable
water depth for alT molluscan assemblages recovered from the drill holes as no
greater than 200 meters, and possibly considerably less. Some nektonlc mol luses
fiourished In the better oxygenated surface waters. Juvenlie (but not adult)
belemnltes are common to abundaqf in Cores 330-8 to 330-5; an ammonlte segment
was noted In Core 8. ; : '
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A further record of the cephalapod population 15 provided by some 150 specimens
of m!croscopic scolecodont-iike obJects ldentiiied by Wind and others (1977) as
onychlites. Also known as cephalopod arm hooks, +hese obJects fit around sucker
disks to increase grasping effliclency. They were particularly we!l developed In
belemnites (A. Sel.lacher, 1976, personal communicationl. No evidence of tirue
scolecodont-bearing polychaetes was found (probably due to the presence of
deoxygenated bottom watersi, but a problematic claw-like mlcrofossli from Core
330-6 has been ident!fled as the clasper from a walking appendage of a decapod
of the Fami'ly Glypheidae (Wind and others, 1976). This group flourlshed during
the Jurasslc, but was generally belleved to have been extinct since the Eocene.
Recently, a modern specimen was described from the South China Sea as a "lIlving
fossil" (Forest and others, (976).

Although sparse, calcareous phytoplankton are extremely well preserved toward
the top of the Jurassic section (Cores 8 to 5) and easy to extract for SEM study
from the fine, dark clayey matrix. Assembiage diversity compares favorably wlth
that encountered in' the higher latitudes of the northern hem!sphere (England,
France). Marine palynomorph indicators (dInoflagellates, acritarchs, and
Prasinophyceae) Increase steadlly In numbers foward the top of the Jurassic

ction with the pecullar exception of Core 8 where thelr numbers Jump sharply.
arris (1977, perconal communicatlon), however, notes that 95% of that flora
conslsts of Tasmanlites which flood the samples to form a tasmanlite or oll shale.
The environmental preferences of these forms are not well understood.

In summary, *he Jurassic section records a major marine transgression Into
the southeastern sector of Gondwanaiand (correlative with transgressions Into the
Magailanas basin of South America and the Oteniqua and Aigoa basins of South Africa;
-see Thompson, 1977). The epeiric sea became progressively more restricted until
by Oxfordian time, the marlne communiiy consisted primarily of planktonic,
nektonlc, and some byssate attached molluscs that Ilved excluslvely In nerltlc
waters. Although far from an actlve source area, at no time did the environment
become open marline. Basin depths remalned quite shaliow: Several new molluscs,
onychites, and coccolith taxa are described.from this part of the section In the
Leg 36 Inltlal Reports. o -

CRETACEOQOUS

ocom;an-Aptlan Anoxlia

The depositional environment represented by the early Cretaceous cores lIs
remarkably similar to that of the euxinlc Oxfordlan.” The organic content rises
to close to 6% In DSDP Core 330-4. The microflora contalns early Cretaceous .
palynomorphs (Harrls, 1977) along with a heavy mixture of reworked Oxfordian '
pollens, spores and coccoliths (Wise and Wind, 1977, Table 6C). ‘Despite lack
of evlidence of any structural or lithologlc discontinulty, Cores 330-4 and 330-5
_are separated by a blostratigraphic hlatus representing up. to 50 milllon years
of fime. The basin floor must have been uplifted close to or slightly above
sea level, perhaps as the Falkland Plateau was being rifted from the southern
margln of Africa (at about 127 m.y. according to Larson and Ladd, 1973).

Stagnation continued through the Aptian, with conditlons highly unfavorable
for the exlstence of most forms of marine |1fe. Evidence of- benthic epifauna
and Infauna Is fotally absent. The planktonlc microfioras are generally
Impoverished except for sporatic blooms of stress tolerant coccoliths which, In
one Instance, produced a thin chalk laminae (Core Sectlon 330~3-2). The domlnant
constituent of the chaik, Braarudosphaera, Is an encystment form, tolerant of
hyposaline and fluctuating continental margin environments. It has been labeled
a "disaster form" by Flsher and Arthur (In press) who note its proliferation
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during times of environmental crises (examplie, the Cretaceous/Tertiary boundary
event).

A notable feature of the braarudospaherid chalk Is the exceptlonal preservation
of the other coccollth species. An unusually.large number of coccopheres are
"preserved, including those of fraglle non-articulated forms found clustered,
essentialtly f(mtact. This requlires deposition In extremely qulet, shallow waters
with no subseguent: dlsturbance by bloturbatlion, a further indication of the
highly stagnant bottom condlitlions.

The development of euxinic depositional environments. throughout most of the
worlds oceans during the Aptlan has been careful ly documented by Flsher and Aﬁfhgr
(In press). They postulate the expansion and Intensification of the oxygen
minimum layer during what they label a "polytaxic" phase:In the earth's climatic
cycle. Thls condition develops during times of warm, glpbally equable climates
resulting In reduced oceanlc convection rates. They po%ﬁlafe simllar conditlions
for the Oxfordlan-Kimmeridgian.

Fo|lowlng much the same reasoning, Barker and others (1977) and Schlanger
'd Jenkyns (1976) present simllar models which may be appiied to the development
.~ euxinlc conditions on the Falkland Plateau and-in the adjacent basins of the
Inciplent South Atlantic to the north. Barker. and others (1977) postulate the
restriction of deep water'clrculation Into the basins to the north due to presence
of the Falkiand Plateau which, during the Aptian, was still In contact with the
southern tip of South Africa. The Plateau therefore served as.a siil which
prevented the -introduction of deep, oxygenated water Into-the South Atlantic
from the Indo-Pacliflc. A connectlon between the Mozamblque Plateau and Antarctica
may have served the same purpose (Thompson, 1977. The submerged crests of these
plateaus would have also Intersected the greatly expanded-oxygen minimum layer
where highly .euxinic conditlons prevalled. In the restricted ‘South Atlantic
basin, the "raln" of organic detritus from surface plarkton as well as the influx
of organic matter from-terrestrial runoff along the narrow"basin margins eventually
depleted the-avallable oxygen supply to the polnt that the entlire basin may have
become anoxlc. ©o

Alblan Ventllatlon - -

On the Plateau, anoxlc condittons ended rather abruptly- In-the early-Alblan
#h the deposition of light colored, well oxygenated nannofossil claystones.
carbonate .content -of the cores rises sharply from the-Aptian‘as organic carbon
plummets (Figure 3). Palynomorphs dlsappear entirely.  Blvalves (inoceramus, '
Buchlldae) reappear and become aburidant (thelr fragments represent up to 70%
of the coarse fraction of the cores) as do'coccollths and,-In selected samples,
radlolarlans. Coccollth dliverslty more than doubles."Auc%MJna, an Important
bivalve guide foss!il In Austral and Boreal reglons, appears In DSDP 327A, Core
18, and persists through the upper Alblan. - -

An Austral assemblage composed of numerous small planktonic foraminifera
dominated by hedbergelllds range throughout the Alblan (Sl|iter, 1977). These
are accompanted by occaslonal ostracods and a relatively.dlverse benthonlic
foraminiferal assemblage of -large agglutinated and calcareous species which
Indlcate a paleodepth of deposition between 100 to 400 meters.” A gradual
deepening of the palecenvironment, however, Is Indlcated by the slight reduction
In benthonlc specimens from Hole 327A, Cores 21 to |5 (Figure 3).

The dramatic change in depositional environment and in the attendant faunas
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and +leras at the Alblan-Aptian boundary is attributed to the passage of the
eastern tlp of the Falkland Plateau past the tip of Africa, thus allowing deep
water exchange of oxygenated waters through the cgeveloplng  seaway between the
Indlan and Atlantic oceans (Barker and others, 1977, Figure 5b).

Late Alblan Subsldence and Cenomanian-Santonian Hiatus

With contlnued sea floor spreading, the Plateau began subsldence down the
ridge flank, the effects of which are strongly evident  In the cores by the late
Alblan-Cencmanlan. In contrast to the thlck (140.m) early-middie Alblan
nanno-claystone section -measured. in Hole 327A, the. late Alblan-Cenomanlan section
spans only 40 meters. - The Cenomanlan (Core Sectlon 327A-14-6) conslsts of a
greenlsh gray clay with a carbonate content of only 5%. Foraminlifera and
calcareous nannofossils are moderately etched and poorly preserved Indicating
deposition in deeper water near or below the lysocline. Inoceramus prisms
flood the samples, but ofher'blyalve“fragmqpfs are rare.

A sharp erosional hlatus separates the Cenomanlan from an overlying 12

ters of Santonlian varlegated brown and mottied zeol Itic clay, Interbedded

h diffuse zones of 1ight greenish-gray micrite. These contaln sporatic,
éfrongly corroded calcareous microfossils deposited near the CCD which
fluctuated above and below the site of deposition. At this polnt the foramini-
feral planktonic/benthonlic percentages reverse sharply (Figure 3), carbonate
content approaches zero, and the sedimentation rate Is minimal. Inoceramus
prisms reach peak abundance in the lower samples of this unit, then fall off
sharply In the upper samples where they are heavily, corroded. Other organlisms
Include rare ostracods and- flsh-teeth; and abundant small {70 um), probliematic
calcareous objects that closely resemble marine algae -(Stiter, 1977, Flate 14).
The limited benthic foraminiferal assemblages consist.primarily of rare
agglutinated and resistant calcareous specles which are equlvalent to modern
low-latitude assemblages from abyssal environments (2500 to 4000 meters).
Another sharp hlatus separates the Santonlan from the overiylng Campanlan
carbonate ooze which contalns bathyal rather than abyssal benthic foraminiferal

assemblages.

Desplte the deep water habltat suggested by the benthlc foraminifers, no
tectonlc evidence exlsts to suggest that the Santontan.dissolution facles was
duced by pronounced structural subsidence (Barker, and others 1977). Instead,
.. Is assumed that the Falkland Plateau followed a norma| subsidence curve as

It spread lateralily away from the ridge crest (Sclater, and others, In
" preparation). Distant tectonlic and global paleoclimatic events during the mid-
Cretaceous, therefore, are belleved to have combined to change the symmetry of
the world's oceans, Intensify cooler bottom water flow, alter basic circulation
patterns, Increase dissolution and ralse +he CCD In our study area. The flood
of Inoceramus debris in the Cenomanian and lower Santonlan samples probably
represents winnowing and downslope transport of these obJects-from higher
elevations on the Plateau due to Increased current velocitles or change In flow
directions. )

The same serles of events Is belleved +o account for ‘the missing Cenomanlan,
Turonian, and Conlaclan sediments represented by the hiatus below the Santonian.
This hlatus 1Is now widely recognized ‘in DSDP drill sites throughout the southern
hemisphere (S|iter, 1977, Figure 10) as well as In other parts of the world.
Accordingly, Fisher and Arthur (in press) recognlze the Cenomanian-Turonlan as
a crises or "ollgotaxic" eplsode in the world's oceans. The various models
postulated to account for these mld-Cretaceous events are too numerous and comp lex to
outline here. Instead, the reader Is referred to Flsher-and Arthur (In press)
and Sliter (1977) who explore these In some detall.
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Campanlan-Maestrichtlan Carbonate Sedimentation

Normal pelagic sedImentatlon resumed during.the Campanian-Maestrichtian
when an appreclably lower CCD comblned with a moderately hlgh rate of clay and
‘blogenic siltlca deposition allowed exceptionally good preservatlion of calcareous
microfossils. Nlnstsen new coccollth taxa are descrlibed from this Interval by
Wise and Wind (i977). A number of these appear provinclal to the cooler high
latitudes. Foraminlferal assemblages at Site 327 contlnue to be strongly Austral
in character. Palyncmorphs assemblages reappear In the Maestrichtlan, and are 89%
marine, probably a reflectlon of the world wide reduction of terrestrlal source
area during this stage.

. Part of a coring gap spanning the Campanlan-Maestrichtian boundary has been
fllled by ISLAS ORCADAS Core 11-76-12 taken 52 kllometers north of +he DSDP dril|
sites. A comparison of the calcareous faunas and floras wlth those of Hole 327A
led Clesleiskl and others (1977) to conclude that an exceptionally strong
atitudinal surface water thermal gradlent existed across the Plateau during the
late Cretaceous. With clrculation from the Paciflc impeded or prohibited by the
then extant South American-Antarctic !sthmus, the Plateau apparently served as a
Jor barrier In the Atlantic between cold (possibly upwel llng) water to the

uth and warmer surface waters flowing from the North, a pattern that may have

“berslsfed wel'l Into the Tertlary. Thls Interpretation may ‘In part resolve some
paradoxlcal questlions concerning the exlstence of Austral foraminiferal faunas
at the driil sites In close latitudinal Juxtaposition to Transitlonal and

Tethylan faunas In southern South America and South Africa (see Sltiter, 1977).
Simllar problems of province mismatch are evident among "the Mesozolic molluscan
faunas. Those Incongruties are not accommodated by the tectonic reconstruction
model preferred by the majority of the DSDP Leg 36 shipboard scientists which
flts the eastern Falkland Plateau prior to rifting snuggly agatnst the Mozamblque
Plateau (Barker, and others, 1977). Accordingly, alternative tectonlic models
which position the Plateau initially In the reglon of the Antarctic Penlnsula

are presented by Jones and Plafker (1977) and Sliter (1977). . '

2]

TERTIARY

The thick Campanian-Maestrichtian chalk sequence-Is capped by a hardground
and eroslonal dlsconformity which marks an abrupt end of carbonate sedimentation.
rrent erosion must have been Intense slnce palynomorphs-ind]catethe absence
» Danlan sediments.  The carbonate compensation depth stood well above the site
of deposition since calcareous nannofossils are absent.ln the next 30 meters of
section at Hole 327A. Paradoxically, carbonates were deposited Intermitantiy
‘during the Danian at DSDP Site 323 in the Bel lingshausen Sea on the Paclflc
side of the South American-Antarctic Isthmus (Weaver and others, 1976). This
Is In contrast to the postulated worldwide rise in +he CCD boundary which
Worsley (1974) belleves occurred prior to the Danlan.

Paleocene deposition began with 20 meters of dark, zeolltlc clay which
contalns a significant componant (10 to 46%) of terrestrlally derived organic
matter (spores, pollen, trachelds). Up sectlon these clays glve way to diatom
oozes In Core 327A-8 and coccollths flnally appear In Core 6 as the CCD
gradually descended back to approximately 2500 m (assuming that the Plateau then
was at about Its present day water depth). The Paleocene diatoms, silicoflagellates,
and radlolarlans are exceptlonally well preserved due to the | Ight overburden
(less than 100 m) and moderately high clay content of the sediment. Calcareous
microfossits, poorly preserved at Site 327 due 1o the close proximity to the CCD,
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are better represented higher on the Plateau at Site 329 and In pliston cores In

age equivalent sediments (107-75-45, RCI15-84) where carbonate values reach 80%
(Figure 4). Calcareous planktonlc assembiages are somewhat restrlicted In

diversity due to the high latitude site of deposition, theretore somewhat
provincial zonatlons were utlilzed for the coccoliths and diatoms by DSDP shlip~-
board sclentists. As In the Cretaceous, some coccoliths endemic to these latitudes
are present In the Tertliary section (examples, Hornlbrookina australls, :
Dictyococcltes antarcticus).

Carbonate values In Hole 327A peaked In the upper Paleocene and lower Eocene,
then fell *to near zero. -Due to drllling problems In cherty |imestones at Site
329, most of our knowledge of rest of the condensed (less than 20 meters) Eocene

-sectlon comes from piston cores which recovered middle Eocene zeolitlc clays
and upper Eocene dlatomaceous ooze, all deficient In calcareous mlcrofossils,
an Indication that the CCD fluctuated at shallow depths (v1500~-2500 meters)
throughout this epoch.

During the Ollgocene the CCD dropped appreciable as relatively thick Oligocene
chalks were deposited. These chalks contaln reasonably well preserved slllceous
crofossils In thelr upper part. Above an inferred Olligocene~early Mlocene
. Matus, an extraordinarily thick sequence of middle to late Mlocene dlatomaceous
coccollfh oozes accumulated on the hlgher elevations of the Maurice Ewlng Bank.
.The calcarous microfloras of these deposits are extremely restricted In diverslity,
dominated by two or three cold water species (Haq, and others, 1977). Another

Important characteristic of the Miocene 1s the large number of older coccoliths,
dlatoms and radlolarians reworked throughout the sequence. The Inclidence of
reworked coccollths (Cretaceous, Paleocene, Ollogocene [primariiy the latter])
Is Indlcated In Figure 4 where the number of ‘specimens per |0 flelds of view

of the microscope at 500X.1s recorded. One peak in thls curve colncides with

a warm peak In sillicoflagelate relative paleotemperature curve -of Busen and
Wise (1977), an Indlcatlon of a possible associated fluctuation I'n the domlnant
current dlrection. The abrupt change from Mlocene carbonates.to noncalcareous
Plio/Plelstocene dlatomaceous glacial marine clastics at Site 329 marks a

major erosional disconformity seen throughout this reglon. Calcareous nanno-
fosslls are not present in the section again until the top few centimeters
where a late PIeIsTocene—RecenT coccolITh ooze is presenfly accumulaflng.

The Tertiary sequence of the Maurice Ewing Bank records not only Increasing-
severe climatic deterioration from the late Eocene onwards, but the
ntinuation of a complex erosional-depositional history which sculptured much

the present topography of the Bafk. The eroslonal hlstory Is recounted by
Cleslelskl and Wise (1977) who recognize three primary eplsodes, .two climatic

and one tectonlic ‘In origin: 1). The Cretaceous/Tertlary boundary event which
caused deep scouring and exposure of older Mesozolc units. 2) The opening of
Drake Passage which Barker and Burrell (1975; see also this volume) believe
formed a deep water cordult beginning about 29 m.y. B.P. for “the establishment

of the clrcum-polar current by the early Miocene. This event Is responsible

for the Inferred Ollogocene/Miocene hiatus and the extensive reworking of Ol Igocene
material Into the Miocene deposits as the clrcum-polar current established a flow
direction that impinged on the Maurlice Ewlng Bank. -3) The particularly severe
tate Miocene glaclation of Antarctica (Hayes and Frakes; i975; Meyewskl, 1973)
which signlficantly Increased the Intensity of clrcum-polar flow to the point
that circum-polar deep water Impinging on the Bank from the-southwest stripped
away the upper sedlment cover, exposing units at least as old as Maestrichtian
(Fig. 5). The concomitant northward expansion of the Antarctic water mass

forced the Polar Front (Antarctic Convergence) well to the north of the Bank
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shutting oft appreclable carbonate depositlon untll the Southern limlt of the
Polar Front Zone migrated to lts present positlon along the southern margin In
late Plelstocene-Holocene times (Flgure 5).

The late Miocene hlatus, so well developed on the Maurlce Ewlng Bank (Cleslelskl
and others, 1977; Cleslelskl and Wise, 1977), has now been documented ln many
sectors of the Southern Ocean and lts environs (Flg. 6). The agent of eroslon,
however, was not always the same. In the Ross Sea the unconformity was formed
by the grounded Ice sheet (Hayes and Frakes, 1975); along the adJacent abyssal
margin (DSDP Sites 266 and 274), by bottom current wlnnowlng (Frakes, 1975);

In New Zealand, by glaclal eustatic regression (Kennett and Watkins, 1974, as.
relnterpreted by Van Couvering and others, 1976, and Weaver, 1976); and along

+he Agulhas Plateau, by climatlically Induced Intensification of local currents
(Tucholke and Carpenter, 1977). At DSDP Site 328 (Malvins Outer Basln adjacent

t+o the Falkland Plateau; Gombos 1977), the agent was probably antarctic bottom
water rather than clrcum-polar deep water. Correlations of this "Termlinal Mlocene
Event" elsewhere In the world are glven by Van Couverlng, and others (1976) and
Peck, and others ({976).

The Pllocene-Recent hlstory of the study area I's compiex and poorly understood
from the DSDP dr!ll records. |t s, however, currently belng worked out from the
plston cores by Cleslelskl (these proceedings).
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FIGURE EXPLANATIONS

Figure |. Geologlc map of older (pre-Pllocene) strata sampled on the Maurice
Ewing Bank directly beneath a thin (I to 2 meter) area-wide cover
of Pllo/Plelstocene sillceous ooze and glaclal marine clastics (from
"Clieslelskl and Wise, 1977). Superimposed on the map are GLOMAR
CHALLENGER Leg.36 and ROBERT CONRAD |6-06 selsmic reflection profile
tracks used In constructing the geologlc cross-sectlon In Figure 2.
Bathymetry €in fathoms) from Lonardl and Ewlng (1971).

Flgure 2. Geologlc cross-sectlon across the Maurice Ew!ng'Bank as Interpreted
- from plston and drill core data and from selsmic proflles (from.
Cleslelskl and Wise, 1977).

Figure 3. Paleontologic and |ithologlc propertles of cores from Deep Sea
Drilling ProjJect Holes 327A and 330, and |SLAS ORCADAS Statlons 07-75-44
and 11-76-12. i

Paleontologlc and I1thologic properties of cores from Deep Sea Drilling
Project Hole 329, |SLAS ORCADAS Statlon 07-75-45, and ROBERT CONRAD
Statlon 15-84. : :

Figure 5. Scouring effects of clrcum-polar deep water during the "Terminal
Mlocene Event™ as visuallzed by Cleslelskl and Wise (1977). Land

positions, bathymetry, and the present day positlon of t+he Polar
Front are from Barker and others (1977, Figure-10). -

Figure 6. Late Miocene erosional and blostratigraphic hiatuses recorded In
cores from the Southern Ocean and. Its environs as a result of the
"Miocene Terminal Event'. '
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