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Glaciology and glacial geology

A shallow ice core
drilling project
at Byrd Station,

Antarctica
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State University of New York
Buffalo, New York 14214

We obtained a new 164-meter deep, 10-centimeter diameter
ice core at the Byrd Station Surface Camp (NBY-89), West Ant-
arctica, in November 1989. In addition, we recovered two 25-
meter deep ice cores at 14-kilometer and 29-kilometer distances
upstream from the maincore, and at each drilling location, we
dug 2-meter deep pits.

A three-member team of engineers from the Polar Ice Coring
Office, University of Alaska, augered the cores. The science
field team consisted of seven members from the Ice Core Lab-
oratory, State University of New York at Buffalo, who arrived
in McMurdo on 5 November. Magnetic storms delayed the
team's transport to Byrd Station Surface Camp until 21 Novem-
ber. A total of 10 days was spent at Byrd Station and vicinity to
accomplish all research tasks and objectives.

One goal of the project was to investigate the surface and
near-surface layers using state-of-the-art ice-core study tech-
niques to overlap and extend to the surface paleoenvironmental
records obtained from the original deep core drilling completed
in 1968 (Ueda and Garfield 1969). All published studies made
on the original 2,164-meter deep ice core began with the refer-
ence horizon established 88.4 meters below the 1968 snow sur-
face. One of the top priorities of this project was to establish a
new surface reference horizon at Byrd Station and to correlate
the new chronology with the ice-core records from 1968 for
Byrd Station for several stratigraphic considerations.

The complete science plan included a detailed, integrated
series of physical/chemical property studies. In the field, the
core was measured continuously, and the measurements were
carefully recorded for stratigraphic features, bulk density, and
acidity. More than 3,000 samples were prepared and packaged
for stable isotope analyses. The 1-meter core tubes and associ-
ated samples were then crated for transport to the home labo-
ratory for further studies.

Many of the laboratory studies have been completed. The
status (at time this article was submitted) of the NBY-89 field
and laboratory study program, and the various investigators
associated with individual studies, is listed in the table. The
individual investigations not yet completed are identified as in
progress.

The analysis and cross-correlation of the continuous oxygen
isotope as well as the acidity measurements and intermittent
but continuous chemical stratigraphy data provide a refined
and detailed snow-accumulation chronology for the 164-meter

ice core for the past 1,360 years (Langway, Clausen, and Ham-
mer in preparation; Langway and Osada 1991). The megascopic
stratigraphy record over the profile identifies a bimodal, mul-
tiseasonal distribution of millimeter crust layers. Their fre-
quency is at a maximum (13 to 19 percent) in late summer/early
fall deposits, with a slightly lower level (10 to 12 percent) also
shown for late winter/early spring. A minimum number of
crust layers (about 5 percent) appear for late fall/early winter
periods. The nonlate summer/early fall crusts are attributed to
wind packing by storms (Langway and Shoji 1991).

The top 300 years of the 1,360 year chronology reflects clear
changes in the average concentration levels of isotopic oxygen,
methan sulfonate, and nonvolcanic excess sulfate (biogenic).
The stable isotope ratios show a warming trend; the methane-
sulfonate curve shows a deep negative dip in concentration
levels and the nonvolcanic portion of the excess sulfate concen-
tration slightly increases (Langway and Osada 1991). The excess
sulfate concentrations peaks, above an established general
background level, indicate past volcanic activity. This is verified
by high acidity (hydrogen ion) signals. The volcanic layer chro-
nology established for NBY-89 is stratigraphically connected
(figure) to the Byrd Station 1968 deep ice core (site located 1
kilometer away) in three ways:

N BY—main

H2SO4 Deposition

kg/km2
0	 25	 500-I

BS68
0	25

1259AD	 1259AD

b

I 2164m

Chemical stratigraphy of the volcanic events in the NBY-89 ice core
(A) correlated with the Byrd Station 1968 (B568) ice core (B) in
terms of the sulfuric acid (H2SO4) deposition flux. (kg/km2 denotes
kilograms per square kilometer. m denotes meter.)
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Individual studies, investigators, affiliation, and
current status of science studies program for the NBV-89 ice core

Samplinga

C,I

C,I

C,I

C
C

C
C,I

Institute

State University of New
York at Buffalo

University of Copenhagen

University of Colorado

University of Bern

University of Rhode Island

Massachusetts
Institute of Technology

Investigator(s)

C.C. Lanway,
H. Shoji, and
co-workers

C.C. Langway,
K. Osada, and
co-workers

H. Clausen,
C. Hammer,
C.C. Langway,
and co-workers
W. Dansguard,
S. Johnsen, and
J. White
H. Oeschger

A. Neftal

B. Stauffer
U. Stigenthaler,
C.C. Langway,
and co-workers
M. Bender
and co-workers
I. Olmez,
(E. Fireman),
C.C. Langway,
and co-workers

Study

Physical stratigraphy
Structure
Physical properties
Mechanical properties
Chemical stratigraphy
Volcanic layers
Ionic concentration levels
Organic chemistry
Embedded solids
Acidity
Oxygen isotopes
p-activity levels
Dust
Deuterium

Carbon dioxide, methane,
and nitrous oxide
Hydrogen peroxide
(Staffelbach, Neftal, and Sigg
1991)
Beryllium-b
Carbon-13/carbon-12

Oxygen, argon, and nitrogen
isotopes in gas phase
Interlaboratory calibration of
selected elements using IC
and INAA for deep ice core
stratigraphy
INAA analyses of particulates
Trace metals

Status

Finished
Finished
Finished
In progress
Finished
Finished
Finished
In progress
In progress
Finished
Finished
Finished
In progress
In progress

In progress

Finished

In progress
In progress

In progress

In progress

In progress
In progress

a C denotes continuous; I denotes intermittent.

• by the prominent 1259 AD and other volcanic events (Ham-
mer, Clausen, and Langway 1985; Langway, Clausen, and
Hammer 1988);

• regionally with a new (1978) South Pole 111-meter deep core;
and

• globally with four other locations in Greenland.
This research was supported by National Science Foundation

grant DPP 88-17579. U.S. Navy personnel provided field sup-
port for the team at Byrd Station.
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