at spectra 18 and 24 for two undescribed
trihydro derivatives (m/e 403 to 413). The
identity of the material for the peak at
spectrum 38 (/e 487 to 497) is unknown,
but the major peak at spectrum 63 is Ke-
pone (m/e 487 to 497), as was shown by
the full mass spectrum.

Confirmation of Kepone in hexane ex-
tracts of soil was by electron impact
GCMS set to monitor an ion character-
istic of Kepone (C,**Cl;*"Cl,0%), m/e

454.7 (13). Nanogram quantities well .

above the 500-pg limit of detection were
observed. The presence of up to 3 ug of
mirex in the same injection gave no inter-
ferences at the retention time of Kepone,
and its identification was unequivocal.

It appears that these dechlorinated
products are formed when mirex bait or
mirex deposited on soil particles after
leaching from bait are exposed to sun-
light, other forms of weathering, and mi-
croorganisms over a period of years. As
the products are adsorbed onto or cov-
ered by soil, they would become less
available for transport in the food chain
and would be shielded from direct sun-
light. The actual quantities remaining af-
ter some years is thus open to specula-
tion. Since mirex is normally distributed
in treatments at much lower quantities
than in the two locations studied, the
concentration of residues would also be
much reduced and would not be ob-
served in the course of a normal mirex
monitoring program.

We feel that this decomposition se-
quence is likely to occur at any location
where mirex or mirex bait is deposited
on the soil. Although Kepone is the sec-
ond most abundant product observed (up
to 10 percent compared to recovered mi-
rex), it is just one of a succession of prod-
ucts formed by exposure of mirex to
light. This demonstrates a pathway by
which mirex can disappear from the envi-
ronment.
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Ultragiant Urban Aerosol Particles

Abstract. Measurements taken 300 meters above ground level show surprisingly
high concentrations of ultragiant aerosol particles both upwind and downwind of the
St. Louis, Missouri, urban area. Assuming an average particle density of 2.0 grams
per cubic centimeter, concentrations of particles with diameters between 5 and 55
micrometers sampled on 11 different days averaged 31 micrograms per cubic meter
upwind and 55 micrograms per cubic meter downwind of the city.

As part of the University of Chicago’s
participation in Project METROMEX
(1), extensive measurements of the air-
borne concentration of giant (diame-
ter >1 wm) and ultragiant (diame-
ter > 10 wm) aerosol particles were ob-
tained in the vicinity of St. Louis,
Missouri, during July 1975. All measure-
ments were made during midafternoon
from an instrumented aircraft flying 300
m above ground level. The speed and mo-
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bility of the aircraft allowed collection of
aerosol particles from relatively large
areas upwind and downwind of the city
on each flight.

Even though their low number concen-
trations make them difficult to measure,
ultragiant particles can compose a signifi-
cant portion of the total aerosol mass.
The high background levels of these par-
ticles found upwind of St. Louis and the
difficulty in controlling many types of ur-
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Fig. 1. Average daily volume distributions upwind and downwind of St. Louis.
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ban sources (such as the disruption of
surface dust by urban automobile traffic)
may make clean air standards (75 ug/m?®)
difficult to attain. In addition, the in-
creased concentrations of ultragiant par-
ticles over and immediately downwind of
large cities may partially explain the rain-
fall enhancement associated with urban
areas (2).

Particles were collected by exposing a
small (1.0 by 7.5 cm) glass slide covered
with a thin layer of high-viscosity sili-
cone oil to the free airstream outside the
skin of the aircraft. Each slide was ex-
posed for 3 minutes. At normal aircraft
speeds this corresponds to a sampling
path length of 13.5 km. Particles cap-
tured on the slides were counted and
sized manually from photographs taken
of each slide. Only particles with diame-
ters larger than 5 um were analyzed in or-
der to minimize corrections for nonunity
collection efficiencies for small particles.
To ensure accurate counting statistics,
an upper size limit of 55 um was im-
posed. The resulting diameter range be-
tween 5 and 55 wm was evenly divided in-
to ten size categories.

Measurements of the concentrations
of aerosol particles upwind and down-
wind of the St. Louis urban area were ob-
tained on each of 11 days in July 1975.
Upwind and downwind locations were
chosen from reported surface winds, con-
firmed by visual observations of smoke
plumes and by on-board measurements
of the concentration of Aitken particles
at each location. Upwind data were typi-
cally taken in rural areas 20 to 30 km up-
wind of the center of the city. Downwind
samples were usually taken immediately
downwind of the industrial areas along
the Mississippi River. A total of 15 up-
wind and 19 downwind slides were ana-
lyzed. If more than one upwind or down-
wind slide was exposed on a particular
day, the results were averaged to get a
single upwind and a single downwind par-
ticle size distribution for that day. The
volume concentrations corresponding to
each particle distribution are shown in
Table 1. Although there is considerable
day-to-day variation in the volume load-
ing of the air, the city air is consistently
dirtier than upwind air. Assuming an av-
erage particle density of 2.0 g/cm?, these
measurements indicate that the concen-
trations of particles between 5 and 55 um
in diameter average 31 ug/m® upwind and
55 ug/m* downwind of St. Louis.

In recent studies of suspended particu-
late matter in air it has generally been
concluded that the volume (or mass) dis-
tribution of these particles is bimodal (3).
The average upwind and downwind vol-
ume distributions (Fig. 1) show good res-
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Table 1. Daily volume concentrations of parti-
cles with diameters between 5 and 55 wm up-
wind and downwind of the St. Louis urban
area.

Volume concentration

Date (um?*cm?®)
(July 1975)
Upwind Downwind
1 13.6 20.9
2 17.1 29.3
3 20.4 23.4
7 4.4 8.4
8 14.6 26.7
9 15.6 30.8
10 233 41.8
11 16.2 42.3
12 6.6 28.8
16 23.6 27.6
18 12.5 20.5

olution of the upper volume mode and
clearly illustrate the increased particu-
late loading over the city. The location
and shape of the upper mode in Fig. 1 are
in general agreement with the surface
measurements of Okita (4) and Jaenicke
and Junge (5), and with Hindman’s air-
craft measurements in a paper mill plume
6). These results indicate typical num-
ber concentrations of airborne particles
larger than 10 wm in diameter of 7,500
m~? upwind and 11,000 m—? downwind of
the city. Particles larger than 30 um in di-

ameter were found in concentrations of
200 m~3 upwind and 425 m~ downwind
of the city. Such large concentrations
show that sedimentation is relatively in-
effective in removing these ultragiant par-
ticles from the air during periods of ac-
tive mixing in the boundary layer. Un-
less scavenged by rain or ingested into
clouds, giant and ultragiant urban aero-
sol particles will affect the quality not on-
ly of city air but also of air for many tens
of kilometers downwind.

DaviDp B. JOHNSON
Cloud Physics Laboratory, Department
of Geophysical Sciences, University
of Chicago, Chicago, Illinois 60637
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Short-Period Climatic Fluctuations: Effects on Diatom Biomass

Abstract. An analysis of the weekly averages of diatom biomass measured near
the coast of Southern California (32°50'N, 117°10'W) during the period from 1928
through 1939 indicates that three major blooms account for 85 percent of each year's
diatom biomass. The average duration of a single bloom is 5.5 weeks. The diatom
blooms coincide with upwelling, but their individual characteristics depend on the
detailed features of the circulation patterns of the water masses. That is, if upwelling
takes place after a large influx of subtropical or even tropical water because of the
slackening California Current, the resulting diatom blooms are smaller by several
orders of magnitude than those observed when the flow of the current is strong. This
influx of subtropical water into the region is reflected in positive anomalies of temper-

ature, salinity, and sea level.

Short-period climatic fluctuations of-
ten result in major changes in the chem-
ical and physical parameters of the
oceans (/). Most studies of the effects of
such variations on the biological popu-
lations in the oceans have dealt with fish-
es (2). I describe here the effects of
short-period climatological changes on
the abundance of diatoms, at lower
trophic levels than fishes, near the coast
of Southern California during the period
from 1928 through 1939. The phytoplank-
ton ecology of this region has been exten-
sively studied over periods ranging from
hours to several months (3). T attempt
to show here that, in addition to short-

term variations in diatom biomass as
noted by these investigators, there are al-
so year-to-year changes caused by clima-
tological fluctuations.

The response of the diatom growth
rate to environmental changes can be
rapid (a few days or weeks). A data set
based on daily or weekly samples ac-
quired over a period of several years is
therefore needed in order that a thorough
analysis of the relationship between fluc-
tuations in environmental factors and in
diatom abundance can be carried out. Re-
cently I gained access to the original data
records of the net tow phytoplankton col-
lections of W. E. Allen ¢). Gathered
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