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INTRODUCTION

This volume contains the descriptions of sediments recovered by the R/V Polar Duke
during cruise 2 in 1992 (herein referred to as cruise PD92-1I). Cruise PD92-I1 (March 19,
1992 to April 15, 1992) was conducted in the waters along the west coast of the Antarctic
Peninsula (Figure 1) to investigate the depositional and paleoclimatic history within the
fjords and offshore basins. Over 3450 km of cruise trackline bathymetry (12 kHz profiler)
and 960 km of HUNTEC seismic data were collected. A total of 25 piston cores, 26
trigger cores, 9 Kasten cores, 4 gravity cores and 5 Smith-McIntyre grab samples were
retrieved during the cruise.

The sediments are curated at the Antarctic Marine Geology Research Facility, Florida
State University, Tallahassee, Florida. This facility contains an extensive collection of
Antarctic and subantarctic sediments retrieved by coring, dredging, trawling, and grab
sampling from a number of research cruises and vessels, and other research initiatives,
including: forty-seven cruises of the USNS Eltanin (Goodell, 1964, 1965, 1968; Frakes,
1971, 1973; Cassidy et al., 1977a), five cruises of the ARA Islas Orcadas (Cassidy et al.,
1977b; Kaharoeddin, 1978; Kaharoeddin et al., 1979, 1980, 1982), thirteen cruises of the
USCGC Glacier (Goodell et al., 1961; Anderson et al., 1981; Kellogg et al., 1981;
Kaharoeddin et al., 1983, 1984, 1988; Bryan, 1992a; 1992b; 1993), ten cruises of the R/V
Polar Duke (Bryan and Pospichal, 1993; Hovan and Janecek, 1994a, b, c, and d; Janecek,
1995a; unpublished data), seven cruises of the R/V Nathaniel B. Palmer (Janecek, 1995b;
1995¢; unpublished data), the Dry Valley Drilling Project (DVDP) (Dry Valley Drilling
Project, 1974, 1975, 1976; McGinnis, 1979; Torii, 1981), the Ross Ice Shelf Project
(RISP) (Clough and Hansen, 1979; Webb, 1978, 1979), the Eastern Taylor Valley Project
(ETV) (Elston et al., 1981, 1983; Robinson, 1983, 1985; Robinson and Jaegers, 1984;
Robinson et al., 1984), the Cenozoic Investigations in the Western Ross Sea Project
(CIROS-1, CIROS-2) (Barrett, 1982, 1985, 1987; Barrett et al., 1985; Pyne et al., 1985;
Robinson et al., 1987), and collections from miscellaneous vessels operating in the

Southern Ocean (Anton Brun, Robert Conrad, Hero, and Vema).

This volume includes a summary of the scientific objectives and preliminary results
of cruise PD92-1I, a table and maps of station locations, a table listing '*C dates for
several cores, a discussion of core recovery and processing, an explanation of laboratory
descriptive procedures, lithologic and smear-slide descriptions of piston, trigger, and
gravity cores, and several appendices containing information on how to obtain samples
from cores stored at the Antarctic Research Facility.



R/V POLAR DUKE, CRUISE II, 1992

The objectives of R/V Polar Duke cruise II, 1992 have been summarized by
(McClennen et al., 1992). For the convenience of those using this sediment description

volume portions of that summary are reproduced below:

Current investigations suggest that the events on the global sea-level curve of
one million years duration or less, and of a magnitude of 100 m or less are the result
of growth and degradation of Antarctic ice sheets over the last 40 million years (see,
for example, Haq et al., 1987; Barrett 1991). To be able to predict the future
behavior of the ice sheets and sea level, the past record of ice sheet and climate
fluctuations from the Antarctic continent must be correlated to the global sea-level
curve and oxygen isotope curve. Specifically, the Antarctic Peninsula is a critical
area in which the glaciers exhibit transitional character from polar to subpolar as
well as from tidewater to ice shelf fronts, all of which are climatically controlled
features (Swithinbank, 1988; Anderson and Domack, 1991). Previous investigations
have demonstrated the existence of relatively thick glacial marine sedimentary
sequences within the inner shelf basins and fjords (Domack and Williams, 1990;
Domack et al., 1991). Several areas were studied to investigate these changes in the
sediment facies within the fjords, bays and shelf basins in order to develop the
paleoclimatic history of the region (Figure 1). In particular, Admiralty Bay (Figure
2) is a sub-polar fjord that experiences freeze-thaw action and contains relatively
warm tidewater glaciers. In contrast, Brialmont Cove (Figure 3) and Andvord Bay
(Figure 4) currently have cold tidewater glaciers terminating in them and are located
in an area which, through time, has been a boundary between polar and subpolar
conditions. Lallemand fjord (Figure 5) contains cold snow-capped glaciers that
terminate as an ice shelf, and it is assumed that Lallemand has always been a polar
fjord.

The objective of the cruise, therefore, was to investigate the spatial and
temporal occurrence of the sedimentary deposits by using high-resolution seismic
profiling and analyzing piston, gravity, and Kasten cores (Tables 1-3; Figs. 1-7).
Fluctuations in the relative dominance of marine-biogenic sediments alternating with
glacial-terrestrial deposits indicate climatic changes; thus the observed seismic
reflection horizons may be related to these climate driven depositional features.
Paleontologic and radiometric -age dates, when combined with the seismic data, will

aid in developing a depositional and paleoclimatic history of the basins and fjords.



Table 1. PD92-II coring information

Station ID Core Latitude Longitude Water Depth  Length TC Bag
Type (°S) _(CW) (m) (cm) length  sample
PD92-11-01 Piston 64° 46.266° 62° 45.839° 447 503 67.5 yes
PD92-11-02 Piston 64° 46.449° 62° 48.257 450 698 69 yes
PD92-11-03 Piston 64° 46.464° 62° 50.395° 455 NR 62 -
PD92-11-04 Piston 64° 46.352’ 62° 50.190° 460 452 67 yes
PD92-11-05 Piston 64° 55.472° 64° 16.631° 1410 438 B yes
PD92-11-06 Piston 64° 56.532° 64° 20.755° 1440 730 86.5 yes
PD92-11-07 Piston 64° 57.750° 64°23.719 1300 379 B yes
PD92-11-08 Piston 67° 14.226° 66° 48.279 215 NR 87 yes
PD92-11-09 Piston 67° 14.216° 66° 48.251° 215 NR 88 -
PD92-11-10 Piston 67° 11.962° 66° 44.886° 260 NR 38.5 -
PD92-11-11 Piston 67°11.818’ 66° 44,937 325 228 30 yes
PD92-11-12 Piston 67° 09.976° 66° 50.026 750 NR cutter yes
PD92-11-13 Piston 67° 04.262° 66°47.977 785 290 NR yes
PD92-11-14 Piston 67° 09.965° 66° 49.878’ 770 402 NR -
PD92-1I-15 Piston 64° 00.683° 61°44.041° 1220 885 NR ~
PD92-1I-16 Piston 64° 05.633° 61°49.774° 1250 880 20 yes
PD92-11-17 Piston 64°17.176’ 61°52.446° 1165 869 245 -
PD92-11-18 Piston 62°11.929° 58°22.253 482 380 42 -
PD92-11-19 Piston 62° 11.625 58°22.824 535 835 NR yes
PD92-1I-20 Piston 62° 45.986° 58°37.984 1260 20 34 yes
PD92-1I-21 Piston 62° 47.991° 58°36.050° 950 412 55 -
PD92-11-22 Piston 62° 53.607 58°30.714’ 770 222 B yes
PD92-11-23 Piston 62° 58.981° 58°26.119° 690 8 29 -
PD92-11-24 Piston 63° 03.928’ 58°21.617 830 854 43 yes
PD92-11-25 Piston 63°09.671° 58°16.459° 640 275 22 -
PD92-11-26* Piston 63°53.617 61°36.203° 1130 878 B yes
PD92-11-27 Piston 63° 47.530° 61°29.216’ 810 881 11 yes
PD92-11-28 Piston 64° 56.501° 64°19.484’ 1430 878 B yes
PD92-11-29 Piston 64° 55.107 64° 14.431° 1400 884 B yes
PD92-11-30* Piston 64° 51.720° 64° 12.506° 1040 884 B yes
PD92-11-01* Gravity 67° 10.765° 66° 47.822° 630 550 N/A yes
PD92-11-02 Gravity 67° 10.660° 66° 47.444° 640 261 N/A -
PD92-11-03 Gravity 67°14.130° 66° 48.113 160 373 N/A -
PD92-1I-04 Gravity 67° 12.381° 66° 53.268’ 670 585 N/A -
PD92-11-06 Gravity 64° 00.799° 61° 44351 1210 259 N/A -

* Radiocarbon dates available -see Table 4, NR= no recovery; B= core was bagged;

N/A = not applicable--trigger core not used with gravity coring system



Table 2. PD92-I1 Smith-MclIntyre Grab Samples

Station ID Latitude Longitude Water Depth
°S) °W) (m)
SMG-1 64° 46.786’ 62° 45.979° 423
SMG-2 66° 57.848’ 66° 48.897 1020
SMG+4 62° 08.146’ 58°26.222 440
SMG-5 64° 15.730° 61° 02.865 540

Table 3. PD 92-1I Kasten Cores*

Station ID Latitude Longitude WaterDepth
CS) (CW) (m)
KC-1 64° 17.854° 60° 58.313 435
KC-2 64°17.073 60° 59.354° 450
KC-3 64° 15.769° 61° 02.869’ 535
KC-+4 64°49.116° 62° 39.399° 450
KC-5 66° 58.174° 66° 49.710° 950
KC-6 67° 09.380° 66° 49.142° 635
KC-7 67° 12.404° 66° 53.153° 666
KC-8 67° 19.798° 66° 28.981° 590
KC-9 64° 52.473° 62°25.610° 544

* samples collected from each core every 10 cm from 0-2 cm to the bottom of core



Table 4. Uncorrected “C ages for selected cores from Cruise PD92-1I *

Core Depth (cm) Agﬂ_yr) Source*
PD92-11-26 PC 97-99 2505 POC
PD92-11-26 PC 323-324 3530 POC
PD92-11-26 PC 493-494 3990 POC
PD92-11-26 PC 806-808 4760 POC
PD92-11-30 PC 0-2 2260 % 55 POC
PD92-11-30 PC 152-156 2615+ 70
PD92-11-30 PC 312-316 3095 + 60
PD92-11-30 PC 392-396 3235+ 60
PD92-11-30 PC 442-446 6540 % 120
PD92-11-30 PC 500-502 4145 % 50 POC
PD92-11-30 PC 590-592 4360 % 50 POC
PD92-11-30 PC 648-650 4615+ 80 POC
PD92-11-30 PC 809-811 5480 + 60 POC
PD92-11-30 PC 878-880 5130+ 65 POC
PD92-11-01 GC 460-464 9325+ 72 S

* F= Foraminifera calcite; POC= Acid insoluble particulate organic matter; S= Scaphopod calcite

"Data courtesy of Eugene Domack (Hamilton College)
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