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Antarctic tritium measurements
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about 14 minutes, and the vertical error bars, which are the
one-sigma estimate. The dew point curve is dashed for the
first 3 degrees of latitude, because the sensor appears to have
become saturated while at surface level at the Pole and the
data are questionable. The correlations among potential tem-
perature, humidity, and HTO mixing ratio are quite striking.
The warming trend proceeding away from the Pole is
generally correlated with higher dewpoint and is not evidence
Qf stratospheric air intrusion. The appearance of
stratospheric air is marked by a sudden lowering of dew point
and a dramatic increase of HTO mixing ratio.
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Figure 1. Flow diagram of atmospheric HT/HTO/CH3T
sampler.
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The 1977-78 austral summer marked the commencement
of the University of Miami Tritium Laboratory's atmospheric
work in the Antarctic. The objectives of the program are to
determine the global atmospheric baseline mixing ratios of
tritium gas (Hi') and tritiated hydrocarbons by analysis o:
biweekly samples from Amundsen-Scott South Pole Station
to study the transport of H 20 and tritiated water vapor (HT()
in the polar region by sampling UTO and surface snow at th
Pole, and to study further the transport processes by quasi
synoptic atmospheric sampling of HT and HTO from aircraft.

During the field season, a sampler of the type described b
Ostlund and Mason (1974), with an additional catalytic corn
bustion stage for hydrocarbon sampling, was installed in tb
clean-air facility at the Pole. The flow diagram of this devic
is shown as figure 1. At the time this report was prepared, n
samples had been analyzed.

An LC-130 aircraft was equipped with a sampler for HI
and HTO, and 47 samples of each species were obtained in i t

series of flights in and around Antarctica. The sampler is
shown in figure 2. Its design is similar to that shown in fIgur
1, except that the hydrocarbon sampling feature and th
pump are omitted. In this case, the aircraft bleed air manifold
is used as the air source. These samples have been analyzed:
preliminary interpretation of the data follows.

Figure 3 shows the results of a sampling flight on 10
November 1977 from the South Pole to McMurdo Sound.
The tritium data are represented by the horizontal bars,
which denote the latitudes spanned by the sampling times of
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Figure 2. Atmospheric IIT/HTO sampler for aircraft use.
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Figure 3. HTO mixing ratio, dew point, and potential tem-
perature from South Pole to McMurdo on 10 November 1977 at

370 millibars.

25
L
a

20
Ln

15

FL 10
0
I-
'5

340 m TRANSECT
80°S 77/11/11

!11
C

	
±

E30

0
	 I

II
	 u/B

I
VERTICAL PROFILE

80°S 170 0 E 77/11/11
300

4..

-Q

J)
500

(I.)
U)
a)

a_ 600

Southbound
tat 77-79° S

O 5 10 15 20
HTO (T-atoms/mg air)

Figure 4. HTO mixing ratios from 690 millibars to 340
millibars in the-vicinity of 800S.1700E.
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Figure 5. HTO mixing ratios entering a trough at 8005.

latitude.

Figure 4 shows the results at a quasi-vertical profile, begun
at 77'S. latitude, climbing steadily until reaching 800 S., then
circling at that location until the operational ceiling of the
aircraft was reached. Here the vertical bars show the pressure
levels spanned by each sample; the error bars are plotted
horizontally. The uppermost sample was taken at a constant
altitude. Maritime tropospheric [ITO mixing ratios were pres-
ent until (approximately) the 370-millibar level was reached,
at which point stratospheric air was beginning to become evi-
dent.

Following the vertical profile, the flight proceeded along
the 80°S. parallel toward west Antarctica, entering a low-
pressure trough at the 340-millibar level. The I-ITO mixing
ratios found are shown in figure 5, plotted in the same man-
ner as in figure 3. Toward the end of the flight, a descent was
made, with level-offs at 500 millibars and 700 millibars. The
results show the increasing stratospheric content as the
aircraft entered the trough, and its presence as low as 500
millibars in the center of the trough.

Additional flights were made between McMurdo Sound
and South Pole Station, and between McMurdo Sound and
Christchurch. Interpretation of all flight data will be made in
greater detail for a later publication. The UT data show a
generally well-mixed condition, as would be expected from
earlier sampling in the Southern Hemisphere (Mason, 1977).
Comparable results in the Northern Hemisphere mid-
latitudes have been reported by Mason and Ostlund (1976).
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All the airborne field work was performed by A. Mason
during November 1977. Steven Barnard of the State Univer-
sity of New York at Albany is operating the sampler at Pole
during the 1978 austral winter. This research is sponsored by
the Division of Polar Programs, National Science Founda-
tion, under grant DPP 76-23433 AO I.
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Geophysical monitoring for
climatic change at the South Pole,

1977
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The National Oceanic and Atmospheric Administration's
(NOAA) Air Resources Laboratories operate four stations with
the objective of measuring climatologically important at-
mospheric constituents at locations far removed from signifi-
cant anthropogenic activity. This program is called Geophysi-
cal Monitoring for Climatic Change (GMcc). One station,
operated with support from the National Science Foundation,
is Amundsen-Scott, at the South Pole (90°S.). From Novem-
ber 1976 to November 1977 the NOAA program was operated
by Bradley Halter (Unit Chief) and the late Gary Rosen-
berger (Electronic Engineer). They were relieved by Lt. John
Osborn, NOAA CORPS (Unit Chief) and Larry Smith
(Electronics Engineer). The new clean air facility (see
figure), described by Peterson and Szwarc (1977), was used
throughout the year.

In January 1977, a normal incidence pyranometer (Ep-
pley, NIP) with a rotating filter wheel (Quartz, oc-1, RG-2,
RG-8) was added to the complement of instruments in the
GMCC program. Measurements were made three times each
day during the austral summer on days when the sun was
unobscured by clouds. With the cooperation of A. Hogan of
the University of Albany, the staff interfaced the GMCC data
logging system to an absolute humidity monitor (DuPont,
303). Dew point temperatures were derived from these

The clean air facility as viewed from the main station. (Photo-
graph shows the rooftop projects installed as of January

1978.)

measurements. Platinum resistance thermometers (Stow,
954-PL-C) accurate to -85°C (±0.1°C) replaced the thermis-
tors that became nonlinear at -50°C.

The following parameters were monitored continuously in
1977:

1. Carbon Dioxide: An infrared analyzer (uRAS-2T 101)
was used to measure the concentration of carbon dioxide in
the air. Air for the analyzer was drawn through a sampling
stack from a height of 13 meters above the snow surface. Also,
every 2 weeks, flask air samples for CO 2 analysis were col-
lected via the sampling stack.

2. Surface Ozone: Measurements of ozone were made
with an ultraviolet absorption ozone photometer (Dasibi,
1003-AH). An oxidant meter, using an electro-chemical con-
centration cell (ECC meter 005), was also operated to provide
comparison data.

3. Aerosols: The concentration of small particles was
measured continuously with an Aitken nuclei counter
(General Electric, CNC) and intermittently with a long-tube
Gardner counter. A Pollak counter was used twice daily as a
calibration check on the other two counters.

4. Solar Radiation: During the austral summer, con-
tinuous measurements were made of the direct solar irra-
diance using a pyrheliometer on a solar-tracking equatorial
mount (Eppley, NIP). The horizontal incident global (direct
plus diffuse) irradiance was also measured with four
pyranometers (Eppley, 2), with quartz, cc-22, oG-1, and
RG-8 hemispheric filters, and with an ultraviolet
pyranometer.

5. Meteorology: Continuous observations of the wind
direction and speed (Bendix Friez, Aerovane 120) and air
and snow temperature (Stow Labs., 954-PL-c) were made
from a tower 30 meters grid north of the clean air facility. Sta-
tion pressure (Rosemount, 1201C) and dew-point temper-
ature (DuPont, 303) are measured at the clean air facility.

A central data-acquisition system was used to record the
signals from the continuous sensors on magnetic tape in
digital form. A minicomputer (Data General Co., NOVA
1220) was used to control certain sensor calibrations and to
structure the data before it was recorded.

6. Total Ozone: The Dobson spectrophotometer was
moved in January from its own building to a room in the
clean air facility, from which all subsequent measurements
were taken. Quasi-simultaneous comparisons of zenith and
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