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Objective: In this investigation we sought to summarize the atmospheric surveys
that were published in two United States allergy journals (and subsequent series)
during a 31-year period beginning in 1966.

Data sources:All original articles published in theAnnals of Allergy(and its
subsequent series) and theJournal of Allergy (and its subsequent series) were
cataloged in a computer database beginning with the first issues of 1966. Publica-
tions were classified in a manner reflecting their aerobiologic content.

Study selection:From this database of articles (n5 7,403), atmospheric surveys
for pollen, spores, and other aeroflora were identified and summarized according to
standard criteria. For each study we documented the sampling instruments used, the
height of these instruments off of the ground, the study period, and the sampling
schedule.

Results: Sixty-one atmospheric surveys were summarized: 30 from locations in
the United States and 31 from outside of the country. Various volumetric and
nonvolumetric samplers were used; the height of instruments above the ground and
the sampling protocols varied widely.

Conclusions: This investigation can serve as a companion to earlier compila-
tions. These data should prove more useful than information available via electronic
and paper indexes.
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INTRODUCTION
Because of the medical significance of
pollen and spores, atmospheric surveys
and pollen calendars for various cities
have frequently been published in the
United States allergy literature. An ex-
tensive catalog of the investigations
conducted though the early 1940s was
supplied by Gottlieb and Urbach.1

Samter and Durham,2 Newmark,3,4

Wodehouse,5 and Lewis et al6 summa-
rized some subsequent developments.
To our knowledge, however, a system-
atic treatment of surveys appearing in
recent decades does not exist.

The purpose of this present investi-
gation was to identify atmospheric sur-

veys that were published in two allergy
journals (and subsequent series) during
a 31-year period beginning in 1966.
Our findings are presented here to as-
sist allergists and allied scientists inter-
ested in aerobiology.

MATERIALS AND METHODS
All original articles and reviews ap-
pearing in the Annals of Allergy (n5
2,897); Annals of Allergy, Asthma and
Immunology (n5 255); Journal of Al-
lergy (n 5 290); and the Journal of
Allergy and Clinical Immunology (n5
3,961) were cataloged in a computer
database (FileMaker Pro 2.0; Claris
Corporation, Santa Clara, CA) begin-
ning with the first issues of 1966 (vol-
umes 26 and 38 of the first and third
titles, respectively). Publications were
classified in a manner reflecting their
aerobiologic content.

From this database, atmospheric
surveys for pollen, spores, and other

aeroflora were identified and summa-
rized according to standard criteria.
For each study we documented the
sampling instruments used, the height
of these instruments off of the ground,
the study period, and the sampling
schedule.

Investigations such as drug studies
that contained minor aerobiologic di-
mensions (eg, pollen or spore counts)
were excluded from consideration.
Studies dealing with indoor allergens
also fell outside the purview of our
effort.

RESULTS AND DISCUSSION
Sixty-one atmospheric surveys were
published during the period reviewed.
Thirty investigations were performed
in cities in the United States and 31
studies were conducted outside of the
country. More investigations were
published in the Annals of Allergy and
its subsequent series (n5 50) than the
Journal of Allergy and its subsequent
series (n5 11).

Of the domestic investigations, 17
used volumetric instruments to obtain
atmospheric samples (Table 1). The
Rotorod Sampler7–9 was most com-
monly used (n5 6) followed by the
Burkard spore trap (n5 5), the com-
mercial version of the sampler devel-
oped by Hirst.10 Other investigations
used the Rotoslide,11,12 Rotobar,13

Kramer-Collins spore sampler14,15 and
the Andersen sampler.16 The first two
devices resemble the Rotorod Sampler
while the third instrument is similar to
the Burkard spore trap. The Andersen
sampler uses a cascading strategy to
impinge particles of different sizes on
plates containing culture medium.

Of the remaining domestic efforts,
13 used nonvolumetric instruments
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(Durham sampler,17 gravity samplers,
and culture plate methods) as the sole
means to obtain atmospheric samples.
These studies were performed primar-
ily in the 1960s and 1970s before volu-
metric devices were widely used for
routine aeroallergen sampling. Be-
cause of the well-known limitations of
these sampling strategies,18,19 data
from these investigations should be in-
terpreted with great caution.

For volumetric surveys performed
outside of the United States, investiga-
tors primarily used the Burkard spore
trap (n5 5) or the Lanzoni (n5 2), its
Italian counterpart, to obtain atmo-

spheric samples (Table 2). Only one
investigation presented data collected
with the Rotorod Sampler; another
study employed a Casella bacteria
sampler.

The majority of surveys were con-
ducted with nonvolumetric instru-
ments (n5 21). Like their domestic
counterparts, these studies were typi-
cally performed during the early period
that we reviewed. All published data
collected after 1982 were obtained
with volumetric devices.

Tables 1 and 2 contain tabulations of
standard parameters for the various
surveys. Regrettably, a number of in-

vestigators did not fully describe the
height and position of their instruments
and sampling protocols. Absence of
such information hampers the interpre-
tation of their data and precludes ready
comparison with the results of other
investigations.

This present summary, when com-
bined with other compilations,1–6 pro-
vides a convenient means for allergists
and aerobiologists to locate atmo-
spheric surveys conducted in many cit-
ies in the United States and other coun-
tries. These data should prove more
useful than information available via
electronic and paper indexes.

Table 1. Atmospheric Surveys Conducted in the United States Including the Device Used, Height of the Device Off of the Ground, and
Sampling Parameters

State City Ref Topic* Device** Height YS† SP‡ SF§

AL Birmingham 20 P, S F, G, RS – 1965–66 – –
AK Anchorage 21 P, S B 25 m 1982–83 24 h 7 d/w

Fairbanks 22 P, S B, D multiple 1978, 81–82 241 h various
AZ Phoenix 23 S CP 3 ft 1964–65 15 min 3/w

Tucson 24 S CP – 1964–65 15 min 3/w
Tucson 25 S G – 1960–80 daily 5–6 d/w
Tucson 26 P D – since 1943 daily 5 d/w

CA Desert areas 27 S CP – 1981–82 15 min weekly
San Diego 28 P, S RR 3.9 m 1973–74 24 h –
San Francisco\ 29 P RS multiple 1973–81 48 h 1/w
San Luis Obispo 30 P, S RR 14.6 m 1986–88 24 h 1/w
Ventura 31 P, S D 13 ft 1970–71 48 h 2/w

CO Aspen, Denver, Vail 32 P RR 2nd story 1984–88 24 h 2–5 d/w
Gothic 33 P, S RR – 1981–83 daily daily

DC Washington 34 P, S CP, D 3rd story 1977 various various
Washington 35 P, S A, CP, D multiple 1981 various various

FL Hollywood 36 P, S D 3rd story 1973–74 1 w 1/w
Tampa Bay 37 P RS 3rd story 1979–81 241 h daily

KS Manhattan 38 S KC 2 ft 1968–69 2.5 min 24/d
LA New Orleans 39 S CP, RS multiple 1967–68 various various
MI Ann Arbor 40 P B, D, RB 50 ft 1968–72 various various
NM Albuquerque 41 S CP – 1965–66 15 min 3/w
OK Tulsa 42 S CP – 1976 10 min 5/m
TX Corpus Christi 43 P B 1.6 m 1987–89 24 h 7 d/w

Corpus Christi 44 P B 1.6 m 1987–89 24 h 7 d/w
San Antonio 45 S CP multiple 1965 5 min 5 d/w

WA Walla Walla 46 P RR – 1975–76 20 min 2/d
– Multiple (5) 47 S CP 60 cm 1971–72 various 2/w
– Multiple (14) 48 S CP – 1978–81 15 min 2/m
– Multiple (23) 49 P RR, RS – various – –

* P 5 pollen, S 5 spores.
** A 5 Andersen sampler, B 5 Burkard spore trap, CP 5 Culture plate method, D 5 Durham sampler, G 5 Gravity sampler, F 5 Flag sampler,
KC 5 Kramer-Collins spore sampler, RB 5 Rotobar sampler, RR 5 Rotorod Sampler, and RS 5 Rotoslide sampler.
† Years sampled.
‡ Sampling period: the duration of each sample.
§ Sampling frequency: how often samples were obtained.
\ Included San Jose.
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