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During a study of respiratory virus disease etiology and
transmission conducted in seasoned naval personnel and civil-
ians stationed at McMurdo Station during the 1977 winter fly-in
period, an outbreak of adenovirus type-21 (Ad-21) infection was
observed. Adenovirus types 3, 4, 7, 14, and 21 have caused
serious epidemics of acute respiratory disease (ARD) in military
recruit populations (Van Der Veen 1963; Foy and Grayston
1982). The Ad-21 outbreak occurred in an isolated population
made up of wintering personnel emerging from 6 months isola-
tion and summer personnel, newly arrived. The summer group
allowed us to examine, with a single virus, the widely held
belief that persons in polar communities emerging from isola-
tion have enhanced susceptibility to and greater severity of
respiratory disease when compared with persons not pre-
viously isolated (Holmes et al. 1976; Paul and Freese 1933).

Winter fly-in began on 2 September 1977, when 125 summer
personnel arrived from Christchurch, New Zealand, and joined
75 wintering personnel isolated at McMurdo Station since late
February; the combined population remained isolated until 4
October (32 days) when the austral summer research season
began. Acute and convalescent phase sera were drawn from 172
men. Nasal wash specimens for virus isolation were obtained
from symptomatic individuals and inoculated into cell cultures
within 4 hours.

Evidence of Ad-21 infection, indicated by virus isolation or a
four-fold or greater rise in serum neutralizing antibody titer,
was found in 23 (15.2 percent) of 151 susceptible (i.e., those with
antibody titer less than 1:3) individuals (table). Virus isolates
were obtained from 11 of these 23. In addition, 2 of 21 individu-
als with pre-existing antibody (titers of 1:5.6 and 1:11.3) to
Ad-21 had serologic evidence of infection, for a total of 25
infections.

Sixty percent (15 out of 25) of the Ad-21 infections were
clinical, characterized by sore throat, cough, and hoarseness
(figure). Systemic and nasal symptoms were observed less fre-
quently. Fever was present in only 25 percent of the cases and
was usually mild (less than 100.5°F). Only one individual had
symptoms severe enough to be considered febrile ARD, having a
temperature of 102.4°F and marked lower-respiratory symp-
toms. No individuals required hospitalization. Overall, the
mean duration of symptoms was 7 days (table).

The initial three cases of symptomatic disease occurred in
summer personnel 8 days after winter fly-in began. Thereafter,
new cases occurred with an attack rate of 0.46 cases per day.
There was no sharp epidemic peak of Ad-21 infection. Inter-
estingly, of the years thus far studied (1975, 1976, and 1977), the
1977 winter fly-in period had the lowest overall incidence of
respiratory virus infection despite the epidemic potential of
Ad-21 (Meschievitz, Raynor, and Dick 1983).
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Symptom frequency in 15 individuals with clinical adenovirus
type-21 infection, McMurdo Station, winter fly-in 1977.

The incidence of Ad-21 infection and disease severity was
strikingly different from that reported previously in military
recruit populations. Typically, adenovirus-caused ARD is a fe-
brile respiratory disease of approximately 10 days duration
characterized by sore throat, cough, and malaise, (Foy and
Grayston 1982). Infection of up to 80 percent of recruits and
hospitalization of 25 percent of those infected has occurred
during sharply defined epidemic periods (Hilleman 1957). We
observed a much lower incidence of infection and overall milder
disease, although lower respiratory tract symptoms were in-
deed more frequent and severe than those observed in con-
current rhinovirus infections.

A particularly important observation which we made was that
the incidence of infection and disease due to Ad-21 as well as
symptom severity and duration were very similar in summer
and wintering personnel (table). Symptom severity was as-
sessed by using a quantitative symptom questionnaire (D'Al-
essio et al. 1976) by which a total daily symptom severity score
was obtained and symptom durations were noted. The absence
of enhanced infection or disease in wintering personnel is even
more notable when one considers the large number of suscepti-
bles present, the frequent occurrence of large gatherings of
personnel, and the disease-producing potential of Ad-21. The
number of individuals compared in this study is low; however,
the findings are similar to those obtained when total viral respi-
ratory illness was examined in summer and wintering popula-
tions in each of the years 1975 through 1977 (Meschievitz,
Raynor, and Dick 1983). Thus, these combined data do not
support the contention that isolated persons become more sus-
ceptible to and develop greater severity of respiratory disease
compared to persons in normal communities.

This work was supported in part by National Science Founda-
tion grant DPP 80-15486.
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Incidence of adenovirus type 21 infection and disease in summer and
wintering personnel during winter fly-in 1977

Incidence of adenovirus 21 infections

Number of

	

Number of	 adenovirus type
Population	susceptiblesa	Percent	21 infectionsb

Summer	99/112	88.4	14/99
Wintering	52/60	86.7	9/52
Total	151/172	87.8	23/151

Incidence of symptomatic infection with adenovirus 21

Peak symptomd	Average total
Percent	Number	Percent	Duration c	score	symptom score

	

14.1	10/99	10.1	7.0±1.0	10.3±2.2	7.7±2.2

	

17.3	5/52	9.6	7.0±1.8	12.0±4.4	8.0±2.4

	

15.2	15/151	9.9	7.0±0.9	10.9±1.0	7.8±1.4

a Persons with a serum antibody titer to adenovirus type-21 less than 1:3.

b Evidence of Ad-21 infection indicated by virus isolation or four-fold or greater rise in serum neutralizing antibody.

Number of days. Values are the mean ± standard error of the mean.
d Evaluation of symptom severity assessed during individual interviews. Individual symptoms and total disease (see figure) quantitated as absent (0), mild

(1), moderate (2), or severe (3). Values are the mean ± standard error of the mean.
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Satellite communications for antarctic
science

M. COMBERIATE
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A joint National Science Foundation/National Aeronautics
and Space Administration (NASA) effort in Antarctica has dem-
onstrated a space-age communication scheme which could be
used to solve long-standing communications difficulties unique
to the South Polar region. Two new ground stations placed in
operation in December 1984 are now using some existing satel-
lites routinely to send error-free data from South Pole and
McMurdo Stations to U.S. universities. The antarctic ground
stations are linked via the NASA satellites ATS-3 and Nimbus-7
and the National Oceanic and Atmospheric Administration
(N0AA) Landsats 4 and 5 satellites. Other in-orbit commercial
and international, as well as U.S. Government satellites with

appropriate transponders on-board, could be used for polar
communications. These kinds of systems could also be used to
provide communications to any of the international antarctic
stations. Scientists and engineers are interested in using these
new capabilities to communicate with instruments in the field
in near real time from their personal computers in the conti-
nental United States. This capability, referred to as telescience, is
a key objective of the space and ground-based science commu-
nities in general, but until now it has not been possible to
project its availability in Antarctica. The satellite data link in
operation at the South Pole works like this. (See figures 1 and 2.)
The station science computer (PDP 11/23) organizes data from all
users into designated files and periodically transfers the entire
set onto a disk in the communications system. The polar-orbit-
ing satellites in use now are visible from the Pole for about 15
minutes every orbit. During any 10-minute window of co-vis-
ibility between the two ground stations, data can be transferred
from disk to disk at a 9.6 kilobits per second rate. Nominally, 20
passes per day have been allocated for this link, using either the
Landsats or Nimbus satellites. The data is stored in the com-
munications computer upon arrival at McMurdo Station and is
available on disk either for the investigators' use there or for
relay to the United States via the INMARSAT system. The National
Science Foundation has chosen to install a commercial geosta-
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