
closely spaced stations were taken immediately north of the
Falkland Escarpment to look for a westward extension of
Antarctic Bottom Waters with potential temperatures less
than -0.25°C.

The next major hydrography came after coring on the
Ewing Bank. Eighteen full depth CTD and oxygen stations
were occupied between the South Sandwich Islands and the
midocean ridge. The polar front zone, the region of transition
from antarctic to subantarctic waters, was rather broad oc-
cupying nearly 4 degrees of latitude. Farther to the east, a
north-south section starting at the midocean ridge and ending
in the Weddell Sea was completed. The southernmost sta-
tions of the section had been occupied during the previous
cruise. Along the section two prominent water mass transi-
tions were evident: to the north near 50'S. the Polar Front, to
the south near 60'S. the eastward extension of the Wed-
dell/Scotia Sea confluence. Before starting the final hy-
drographic section from the Islas Orcadas Rise north into the
Argentine Basin a short section from 61 0 S.200 W. to the
South Sandwich Islands was occupied. The final section,
which provided the fourth crossing of the Polar Front, ended
in the central Argentine Basin.

Marine geophysics. Continuous bathymetric (3.5 and 12
kilohertz), gravimetric, magnetic and single channel seismic
data were gathered. The Graf-Askania gravimeter was cor-
rected for cross-coupling errors using an L-DGO designed
analog computer. The seismic sound source was an array of
three 40-cubic-inch Bolt air guns fired simultaneously at
2,000 pounds per square inch pressure.

The Islas Orcadas Rise is an early Cenozoic manifestation
of an 800-kilometer westward jump in the spreading center
south of the Agulhas/Falkland Fracture Zone (LaBrecque
and Hayes, in press). Cruise 16 was planned to determine the
southern extent of the Islas Orcadas Rise and to aid in
deciphering the seafloor spreading regime south of the Islas
Orcadas Rise. Data were gathered to further delineate the age
and structure of the Argentine Basin.

An important discovery was the attainment of an excellent
magnetic profile across the M series (Mesozoic) magnetic
anomaly pattern in the Georgia Basin tentatively identified by
Rabinowitz and LaBrecque (1977). This is the first positive
identification of the Mesozoic sequence south of the
Agulhas/Falkland Fracture Zone and strongly supports the
hypothesis that the Ewing Bank and the Mozambique Ridge
were conjugate margins during the early rifting of Africa and
South America. Also a 4,000-meter guyot was discovered
along the southern extension of the Islas Orcadas Rise. The
guyot was named "Maria Lucia" in honor of Captain Tam-
bussi's wife.

Cruise 16 was a particular pleasure due to the warm
hospitality given the 18-man scientific staff by the ship's
officers and crew. We especially thank Captain Carlos Tam-
bussi and the Segundo, Albertani, for their kindness and con-
siderations, and Lt. Horatio Ezcurra for the strong technical
support by the Oceanographic Section cheerfully and
tirelessly rendered despite the heavy load of station time and
the often difficult weather conditions. Geophysics work was
funded by the National Science Foundation grant DPP
77-15586.

References

Ciesielski, P. F., and S. W. Wise. 1977. Geologic history of the
Maurice Ewing Bank of the Falkland Plateau (Southwest Atlantic
sector of the Southern Ocean) based on piston and drill cores.
Marine Geology, 25: 175-207.

LaBrecque, J . , and D. Hayes. In press. Mesozoic sea-floor spreading
in the Agulhas Basin (Earth and Planetary Science Letters).

Rabinowitz, P. D., andJ. L. LaBrecque. 1977. Magnetic anomalies—
Argentine Continental Margin, Argentine Basin, North Scotia
Ridge, Falkland Plateau. American Association of Petroleum
Geologists, Special Map Series.

Basal sediment ages of Islas Or-
cadas cruise 11 piston-cores

PAUL F. CIESIELSKI', F. AMRISAR KAHAROEDDIN, and
DENNIS S. CASSIDY

Antarctic Research Facility
Department of Geology
Florida State University

Tallahassee, Florida 32306

ARA Islas Orcadas cruise 11 was a multidisciplinary
cruise—marine geology, geophysics, and physical oceanogra-
phy—sailing from Buenos Aires to Cape Town. Sediment
recovery during the cruise was successful at 49 of the 50 at-
tempted coring stations (figure). Preliminary basal sediment
ages for the cores are shown in the table, which lists piston

'Present address: Institute of Polar Studies, The Ohio State Univer-
sity, Columbus, Ohio 43210.

core number, latitude, longitude, water depth, sample inter-
val, sediment lithology, and the age of the core sediment at
each sampled interval.

Coring activities were concentrated on the Malvinas
(Falkland) Plateau, the Northeast Georgia Rise, and along a
NNE track from 58° to 45'S. The primary objective of coring
on the Malvinas Plateau and Northeast Georgia Rise was to
obtain a series of piston cores reflecting a broad vertical dis-
tribution of sediment ages within the stratigraphic record so
that the complex history of deposition and erosion of these
features could be understood more fully. Coring along the
NNE, 580 to 450 S. track was done to provide additional infor-
mation on Pliocene-Quaternary sedimentation, particularly
fluctuation responses of the sedimentary regime to changes in
the paleo-position of the Polar Front. Because most coring
stations along this track either included, or were close to,
physical oceanographic stations, the investigator can integrate
present hydrographic data with that gleaned from the sedi-
mentary record.

Cores from other locations were taken at sites considered
important to the extension of knowledge already gained from
the Eltanin/Islas Orcadas circumpolar survey.
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Location map of cores retrieved aboard ARA Islas Orcadas cruise 11. Note: This map shows the positions of only those cores
received by the Antarctic Research Facility. Four piston cores (10 1176-65, -69, -90, and -91) were retained by the Republic of

Argentina. One of these (10 1176-90) has no associated trigger core recovery and therefore is not shown.

A detailed summary of cruise 11, its scientific objectives
and accomplishments, appears in Sclater et at. (1977).

Sampling. Of the 49 successful piston-coring attempts, 45
recovered sediment that at least partially filled the core liner.
These cores were sampled for age-dating within 7 centimeters
of their base and, in most cases, at their base. Cores with dis-
turbed basal sedimentary sequences were also sampled im-
mediately above (within a few centimeters) the disturbed se-
quence. Also sampled and dated were core catcher and/or
cutter (C/C) sediments, if recovered. It is interesting to note
that all sample intervals within a particular core yielded simi-
lar age-dates, with the exception of one core, 10 1176-67.

Sediment recovery limited to either C/C retrieval or but a
few centimeters of sediment in the bottom of the core liner (or
both) is represented by four cores (10 1176-8, -11, -17, and
-18); this material is stored as bagged samples. These four
cores, in effect, are surface sediments, but were nevertheless
sampled for purposes of age-dating. Age-dates for four other
cores (10 1176-65, -69, -90, and -91) are based solely on the
analysis of sediment from the core bottoms, because these
cores were retained by the Republic of Argentina. No infor-
mation is available at this time concerning sediment
lithologies within these cores or the degree of disturbance, if
any, of the sediment.

Laboratory. Smear-slide preparations from each sample
were examined for their calcareous nannofossil, diatom, and

silicoflagellate constituents. All samples, which contained lit-
tle or no carbonate, were age-dated using one or more of the
following siliceous microfossil biostratigraphic schemes: the
Neogene biostratigraphic zonation of McCollum (1975), as
modified by Weaver (1976); the Paleogene diatom zonation
of Gombos (1977); and the silicoflagellate zonation of
Ciesielski (1975) and Bukry (1974, 1976).

Investigators making use of the age-dates presented in the
table are cautioned that these are preliminary figures. Con-
siderable reworking and the extremely poor preservation of
the microfossil content of some of the dated sediments render
age assignments difficult and tenuous at best. The basal sedi-
ment ages are presented to aid investigators in selecting piston
cores for sampling. Individuals whose research requires pre-
cise age determinations may wish to obtain additional confir-
mation of the age-dates provided. More detailed age assign-
ments, such as subepoch and/or biostratigraphic zonations of
some of the cruise 11 cores, are given in Ciesielski and Wise
(1977) and Ciesielski (1978). The lithologic character of all
cores is described in Kaharoeddin (1978).

Results. The basal sediment ages of the 49 piston cores
range from late Eocene to Quaternary; sediments from 17
cores are Pliocene or older. All but three of these pre-Quater-
nary cores (10 1176-16, -18, and -19) are located on the
Maurice Ewing Bank (eastern Malvinas Plateau), in close
proximity to the African-Antarctic ridge crest, or south of the
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50009.71
50'05.7'
50006.0'
50004.1

50'04.2'
50046.1
50053.8
51 0 26. 7

51026.7
51029.0
51°28.2'
51'26.8'
51°25.9'
51'47.2'
52°12.4'

56024.3
56'28.5'

56'22.7'
56'15.8'
56012.8
56004.91
53'427'

52* 12. 7'
530071
53°22.9'
57°13.8'
57'12.5'
5705531
57002.6

56'11.2
55°07.1
55'090'
54031 .2

53°31 .2
53°06.7'
52'31 .6

51°45.5'
51°11 .0'
50009.2

49'31 .2'
48' 59. 1'
48 0 20. 9'
48' 02 . 6'
47'29.5'
46057.8
4610.4'
4503461
440 56.7'

42°17.2 W
41°06.5' W
40050.1'(W)
40-38.8'(W)

40-30.2'(W)
370092l (W)
33057.6 (W)
33 0 09.7 (w)
3301751 W
3321.7' W
3304431 iW
33051.9

1 W330594
330393
32 0 38 . 0 W

28°08.2' (W
21°58.8' (W

16°59.7' W
12°49.1' W
10008.41 W)

06°15.0' W
10024.0 E

09028.3
07*59.2
06°39.6'
08012.1
08012.4
08*59.0
09'14.9'
0903531

09056.91
09°58.0
10'17.9
10°49.1'
11'12.8
1134.3'

12°03.1
12026.4
12°54.6'
13011 .5
13026.4
13045.7
13049.0
14004.0
14'18.2
14039.9
14052.1
15002.9

Core
Number

8

11
12

13
15
16
17

18
19
20
21
22
24
25

32
34

36
38
39
41
52

53
54
55
64
65
66
67
68
69
70
71
73
74
76

78
79
81
82
83
85
86
87
88
89
90
91

Latitude(S) Longitude

49 0 53.1 1 42022.31(W)

Water Sample
De p th(m) Interval(cm)

1929 C/C

1441
 

145; C/C
1635
 

331 ;C/C
1865
 

C/C
2088
 

160 ; C/C

2209
 

127;C/C
4876
 

646 ; C/C
2880
 

1 38;C/C
2041
 

C/C

1929
 

C/C
1767
 

233;461 ;C/C
2081
 

488
2281
 

583;C/C
2542
 

160;256
1970
 

395;541
2418
 

176;C/C

2474
 

36
4486
 

1052 ; C/C

4175
 

1016;1 106;C/C
4587
 

1199;C/C
4128
 

1177;C/C
3773
 

966;C/C
3815
 

964;C/C

3116
 

950 ; 990 ; C/C
2502
 

438;C/C
2926
 

1180;C/C
5479
 

1754 ; C/C
5483
 

C/C
4513
 

1160;C/C
5274
 

1643;1771 ;C/C
4830
 

1766 ; C/C
4552
 

C/C
4521
 

1686; C/C
3809
 

1080 ;1453; C/C
3167
 

624;C/C
3561
 

171
3127
 

348; 363 ; C/C

3974
 

1167 ; C/C
3727
 

1100 ;C/C
4265 1149
4100
 

1 168;C/C
4634
 

1708 ; C/C
4499
 

1683;1742;C/C
4338
 

17 20 ; C/C
4843
 

1242;1469;C/C
5106
 

1012 ; C/C
4374
 

171 5;C/C
4587
 

1342 ; C/C
4649
 

C/C

Sediment Llthology*

glauconitic, foraminiferal,
quartz sand

nannofossil ooze
diatomaceous, nannofossil ooze
muddy sand
radiolarian-diatomaceous mud;
diatomaceous mud

diatomaceous, sandy mud
diatomaceous ooze
diatomaceous, sandy mud
glauconitic, sandy,

diatomaceous ooze
sandy, diatomaceous mud
muddy, diatomaceous ooze
diatomaceous, sandy mud
diatomaceous ooze
diatomaceous mud; diatomaceous ooze
diatomaceous, calcareous ooze
diatomaceous mud;

diatomaceous, sandy mud
diatomaceous, muddy,volcanic ash
diatomaceous ooze;

ash-bearing, diatomaceous ooze
muddy, diatomaceous ooze
diatomaceous ooze
diatomaceous ooze
diatomaceous, foraminiferal ooze
ash-bearing, diatomaceous ooze;
muddy, diatomaceous ooze

diatomaceous ooze
diatomaceous ooze
diatomaceous ooze
pelagic clay
diatomaceous mud
diatomaceous mud
pelagic clay
diatomaceous ooze
muddy, diatomaceous ooze
diatomaceous ooze
diatomaceous ooze
diatomaceous ooze
vol canoci asti C
muddy, diatomaceous ooze;

gravelly, volcanic ash;
ash-bearing gravel

volcanic ash; gravel
diatomaceous ooze
diatomaceous ooze
diatomaceous ooze
diatomaceous ooze
diatomaceous ooze
diatomaceous ooze
diatomaceous ooze
diatomaceous ooze
diatomaceous ooze
zeolitic clay
muddy, diatomaceous ooze

Age

Quaternary

Middle Miocene
Late Miocene
Middle Miocene
Late Eocene

Middle Pliocene
Quaternary
Middle Pliocene
Quaternary

Late Pliocene
Early Pliocene
Quaternary
Quaternary
Quaternary
Quaternary
Quaternary

Quaternary
Quaternary

Quaternary
Quaternary
Quaternary
Quaternary
Quaternary

Quaternary
Quaternary
Quaternary
Late Miocene
Quaternary
Late Miocene
Middle Pliocene**
Late Pliocene
Quaternary
Early to Middle Pliocene
Late Miocene
Early Pliocene
Late Pliocene
Early Pliocene

Quaternary
Quaternary
Quaternary
Quaternary
Quaternary
Quaternary
Quaternary
Quaternary
Quaternary
Quaternary
Quaternary
Quaternary

*In cases where sediment lithologies differ at more than one sampling horizon within a core, each is shown. Lithologic
names are based on descriptive criteria appearing in Kaharoeddin (1978).

**C/C dated as Early Pliocene(?).

Basal sediment ages of piston cores.

ridge crest along the portion of the NNE-trending cruise track
from 58° to 450S.

This work supported by National Science Foundation
contract C-1059. All sampling and laboratory procedures, in-
cluding age-dating, were carried out by Ciesielski. Kaharoed-
din, assisted by Margaret Eggers and Shelton Graves, pro-
vided the descriptions of the sediment lithologies based on
smear-slide analyses, and final preparation of the map, table,
and manuscript was the responsibility of Cassidy.
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Basal sediment ages of ARA Islas
Orcadas cruise 12 piston cores

DAVID R. DEFELICE

Antarctic Marine Geology Research Facility
Department of Geology
Florida State University

Tallahassee, Florida 32306

Preliminary basal sediment ages for 39 of the 46 piston
cores recovered on ARA Islas Orcadas cruise 12 (figure) are
presented here to aid others working on southern-ocean-
oriented research. (Seven cores were found to be barren of
microfossils diagnostic for age determination.) Cruise 12
began in Capetown, South Africa, in January 1977 and ended
in March 1977 in Buenos Aires, Argentina. The objectives of
the coring operation were to improve core control in the
southeast sector of the South Atlantic Ocean as a means of in-
creasing understanding of the depositional history of the area.
Most cores were taken in conjunction with physical
oceanographic stations along geophysical seismic tracts,
allowing for the integration of sedimentologic, hydrologic,
and structural data. The table lists piston core number,
latitude, longitude, water depth, sample interval, core length,
and basal age.

Sampling. Samples were taken within 6 centimeters of the
base in 44 of the 46 piston cores (recovery in core 38 was
limited to mud at the base of the piston; only core catcher
sediment was retrieved from core 45). Samples were also
taken from core catcher and/or cutter (c/c) sediment
wherever possible. Cores having disturbed bases were
sampled at the base of the undisturbed section as well. In all
but one core (core 18), biostratigraphic examination of sam-
ples from the c/c, core base, and the base of the undisturbed
section has yielded similar ages.

Cores that were found to be barren at the base were
sampled and examined whenever possible at 20-centimeter
intervals farther up the core until microfossils, diagnostic for

age determination, were found. For these cores (1, 20, 24),
the ages given in the table may not be basal ages and are
given only to offer rough estimates of sedimentation rate.
These cores are labeled in the table.

Laboratory. Smear slides were made of the sampled
material and were examined for their diatom, silicoflagellate,
and calcareous nannofossil content. The intervals were then
age-dated using the biostratigraphic zonations defined by
McCollum (1975) for diatoms, and Weaver's (1976)
modification of McCollum's zonation was used whenever
possible for the early Pliocene; Ciesielski (1975) for
silicoflagellates; and Wise and Wind (1977) for calcareous
nannofossils.

Because description and thorough biostratigraphic ex-
amination of each core had not been completed at the time of
preparation of this article, these basal age dates must be con-
sidered preliminary. For many cores, age dates were deter-
mined on the basis of only one or two samples. It is difficult
without further, more thorough examination of the cores to
realize fully the extent of reworking and contamination fac-
tors that would lead to improper age assignments. Many sam-
ples taken from the southernmost cores of cruise 12 indicate
the occurrence of intense reworking, possibly due to turbidite
deposition in the southern Weddell Basin.

I appreciate the assistance of Dennis Cassidy, Alan
Brown, and Rosemary Raymond in the preparation of this ar-
ticle. Research was done under National Science Foundation
grant DPP 77-19360.

Core location map for Islas Orcadas cruise 1277.
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