
er quality display. The entire system is controlled by, and lower-
speed functions performed in, a portable computer. A moder-
ately directional antenna was designed for sled use and a com-
parable design for Twin Otter use has been completed. Both
were used successfully in December, 1987.

The system has been implemented in six major modules:
transmitter, receiver, digital processor and control, power sup-
ply, computer, and storage (Bernoulli box). Submodules are
arranged for ready replacement and testing. Photographs of
transmitter and receiver units are shown in the figure.

Initial tests were performed in the laboratory at South Pole
Station, and then along and near the runway with the equip-
ment mounted in a heated Sprite vehicle, with the antenna sled
and a generator sled towed behind. Apparently a synchroniza-
tion problem between the radar and the digital system resulted
in improper coherent integration. We attribute this problem to
the tight schedule for shipping to the Antarctic, because the
digital and analog units could be tested together only 2 days
before shipping. This integration problem was resolved during
the 1987 summer.

Further testing (successful) on sled and Twin Otter, and pre-
liminary operation in conjunction with west antarctic experi-
menters at ice stream B occurred during the 1987-1988 field
season. Design for LC-130 operation will also start shortly.

This work was supported by National Science Foundation
grant DPP 83-00450.

Transmitter and receiver units for University of Kansas antarctic
radar.

Polar Ice Coring Office activities in
East and West Antarctica
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The Polar Ice Coring Office (Pico) conducted two projects
during the 1986-87 antarctic field season. The primary activity
this season was an ice-core drilling project in support of inves-
tigations by Ellen Mosley-Thompson (Antarctic Journal, this is-
sue), Byrd Polar Research Center, Ohio State University. PICO
also extended the casing on the deep borehole at Byrd Station in
preparation for a borehole logging program scheduled for
1987-1988.

The ice-core drilling project was conducted at a site called
"plateau remote" (84°S 43°E, 3,330 meters elevation) near the
Pole of Relative Inaccessibility on the east antarctic plateau dur-
ing a 23-day field season in December and January. The PICO

electromechanical drill was used to collect 4-inch diameter cores
to depths of 205 and 202 meters. At those depths, the core
began to fracture due to removal of overburden pressure. Actu-
al drilling time was 32 hours for each hole. This experience
demonstrated the effectiveness of new double-angle cutter ge-
ometry in cutting very cold ice. Temperature profiles were log-
ged in both boreholes.

An additional experiment was conducted that involved drill-
ing two 16-meter holes for firn-core samples. Set-up and drill-
ing time for each hole was 35 minutes, suggesting that future
firn sampling projects should consider using a standard elec-
tromechanical drill for shallow holes if such a drill is available on
site.

The plateau site was high, cold, and remote which presented
interesting challenges for both equipment and personnel. Re-
strictions on aircraft landing weight forced an airdrop of fuel,
lumber, and frozen food. The airdrop was 100 percent suc-
cessful and is highly recommended as a way of getting supplies
to remote camps where weight is a critical factor. Snow provides
considerable cushioning during impact of dropped equipment.
Parachutes other than the ring-slot variety should be used for
dropping equipment more fragile than lumber. A beacon
dropped with a load would have facilitated relocating the drop
site.

A second project was conducted at Byrd Station during late
December. There, fiberglass pipe was used to extend the exist-
ing steel casing of the deep borehole located inside Byrd Station
through the roof of the main station trench to the current snow
surface. Surface snow was excavated from inside the drill tower,
a hole was augered through to the main station trench and 63
feet 2 inches (19 meters) of fiberglass casing was lowered into
place and coupled to the steel casing below. Upon completion,
the top of the casing extended 3 meters above the December
1986 snow surface. The fluid level inside the borehole was 88
feet 3 inches (27 meters) below the top of the steel casing. The
borehole is scheduled to be relogged for inclination, azimuth,
and temperature during the 1987-1988 field season.
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PICO personnel participating in the ice-core drilling project
on the east antarctic plateau were John Litwak, Jay Sonderup,
and Bruce Koci, while Brian Farleigh and Karl Kuivinen did the
Byrd Station casing extension project.

This work was supported by National Science Foundation
contract DPP 83-18538.
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Controversy has prevailed for two decades regarding the
meaning of the discovery by Murozumi, Chow, and Patterson
(1969), that lead/silica ratios in recent Greenland snow strata are
more than 100-fold above ratios in crustal rocks and soils. The
dispute centered on whether or not Murozumi et al. (1969)
erred when they also reported that lead/silica ratios in lower
snow strata thousands of years old were far less than those in
upper strata, being about the same as those in crustal rocks and
soils, because this meant that global atmospheric lead con-
centrations had increased enormously during the last two cen-
turies. This brief report presents new evidence obtained from
cooperative work on snow and ice-core samples collected by
French and Soviet investigators and aliquotted and analyzed in
an American ultra-clean laboratory. This study concerned lead,
salt, and dust concentrations in antarctic ice and snow, and
showed that lead/silica ratios in ancient snow strata are indeed
less than those in recent uppermost snow layers.

Initially, previous investigators repeating the work of
Murozumi et al. (1969) measured values for lead/silica ratios
which showed extreme excesses of lead above crustal rock val-
ues in older snow strata, as well as in younger layers. These later
findings were so common that it was generally believed that
measurements by Murozumi et al. (1969) in older snows were

wrong somehow, and that lead introduced into the atmosphere
by wind-stirred soil dusts was augmented by excessive addi-
tions from other natural sources, such as volcanic fumes and
lead alkyl gases formed by reducing bacteria in soils and oceans,
whose global emission fluxes had not been quantitatively
evaluated.

However, opinions have changed in recent years and the
consensus now is that earlier reports of excess lead in ancient
snow were caused by improperly controlled lead contamination
during sample collection and analysis. It is now generally be-
lieved that accurate, lead contamination-free measurements do
show an absence of excess lead in older snow strata, which are
overlain by younger strata containing large excesses of lead, and
that such a record does indeed reflect an enormous increase of
industrial lead emissions during the past century, initially from
smelteries and later by contributions from auto exhausts, so the
flux of these emissions now greatly exceeds the flux of natural
lead emissions to the global atmosphere (Peel 1986; Patterson
1987). A result of this change in global lead emissions is that
important species of plants and animals containing natural
amounts of lead are not available for scientific study because
they no longer live anywhere on Earth. Industrial lead aerosols
have contaminated the entire Earth's biosphere through global
transport, followed by dry deposition onto plant and animal fur
in terrestrial ecosystems and by rain-out into marine eco-
systems, so that unnaturally large excesses of lead are contained
in plants and in animals living in remote regions everywhere.

Global-scale evaluations of these excesses of industrial lead
have been made (10-fold in herbs and phytoplankton and 20- to
100-fold in terrestrial vertebrate herbivores and carnivores),
which allow lead levels in animals, tissues, and cells used for
present-day biochemical studies to be compared with hypo-
thetical natural lead levels in their counterparts which lived
during ancient, pre-industrial times. Such comparisons show
that living biochemical systems presently studied in laborato-
ries are contaminated 100- to 10,000-fold above natural levels
with excesses of industrial lead, because they are located in
urban regions which are the geographic sources of intense lead
emissions. This indicates that existing biochemical knowledge
is based on studies of living systems that are highly perturbed
and unnatural. Controls containing natural levels of lead,
which are ultra-low by present standards, do not yet exist and
have not yet been studied. This means that all biochemical
knowledge is founded on systems highly perturbed with toxic
lead, and nothing is known concerning how such systems may
differ from unperturbed, natural systems (Patterson, Shirahata,
and Ericson 1987).

Recent reports by Boutron and Patterson (1986, in press) and
Boutron et al. (in press) who used ultra-clean mass spec-
trometric isotopic dilution analytical techniques in their work in
the California Institute of Technology ultra-clean lead bio-
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