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Introduction:  Analyses of interplanetary dust parti-
cles (IDPs) collected in the stratosphere show that the-
se are primitive materials and that a subset, the chon-
dritic-porous IDPs (CP-IDPs), have no meteorite coun-
terparts. Evidence of their primitive nature includes 
their porous, fragile, fine-grained structures [1], highly 
unequilibrated chemistries and anhydrous mineralogy, 
high concentrations of presolar grains [2], the presence 
of glass with embedded metal and sulfides (GEMS) 
[3], abundant organic matter [4], and H, C, or N iso-
topic anomalies in the organics [5]. The CP-IDPs come 
from bodies that are not sampled by meteorites and are 
either comets or the uncompacted, unaltered surfaces 
of primitive asteroids. Recently, samples from melted 
Antarctic snow show that highly primitive materials 
can be collected on the Earth’s surface, including CP-
IDP-like grains [6], particles with affinities to Wild 2 
comet grains, and rare ultracarbonaceous particles 
[7,8]. 

Filtering clean Antarctic air is potentially a cost-
effective way of obtaining these primitive particles.  
They are found in Antarctic snow and ice [6,7,8] and 
thus must also be present in the near surface air.  
NASA and NSF are funding us to filter large volumes 
of clean Antarctic air to collect a broad range of cos-
mic dust, including CP-IDPs and rare ultra-
carbonaceous particles.  

Our samples should complement and provide ad-
vantages over Stardust Wild 2 samples (collected at 
hypervelocity into silica aerogel) and stratospheric 
IDPs (usually collected in silicone oil, some of which 
is adsorbed in nanopores and cannot be removed). Fur-
thermore, air filtering obviates the collection and melt-
ing of large volumes of snow, improves temporal reso-
lution, and eliminates particle contact with water dur-
ing collection, thereby preserving water-soluble or 
easily altered phases. 

Sampling Strategy:  We built a collector to con-
tinuously suction and filter the air stream upwind of 
South Pole station from the “Clean Air Sector” (Fig. 
1a). The air is extremely clean due to factors including 
the lack of upwind human activity, depression of the 
tropopause, general lack of deep atmospheric convec-
tion, and high altitude that greatly diminishes the flux 
of terrestrial contaminants. Winds are from the “Clean 
Air Sector” 98% of the time (Fig. 1b).  

A suction blower pulls 0.17 m3/s of air continu-
ously through a 20-cm diameter polycarbonate filter 
etched with 3-µm pores at a density of 2×106 
pores/cm2. Given a flow velocity of ~6 m/s, we expect 
to collect 300 – 900 extraterrestrial particles larger 
than 5 µm each month, and 7,000 – 22,000 IDPs over 
two years of sampling (numbers based on measured 
stratospheric IDP concentrations [9]).  

Status:  J. Lever and S. Taylor travelled to South 
Pole (8 Nov-11 Dec) and successfully assembled, test-
ed and started the collector. A dedicated building hous-
ing our collector was towed onto a raised snow berm 
located on the border of the clean air sector. The air 
intake pipe is 6 m above the base of the building and 
8m above the snow surface to minimize ingesting 
blowing snow that travels near the snow surface [10] 
(Fig. 2).  A heat exchanger, located above the location 
of the filter canister (Fig. 3) heats the incoming air 
sufficiently to sublimate small quantities of snow. The 
polycarbonate membrane filter is clamped between 
two aluminum rings held together with cable ties.  The 
assembled filter unit is sealed in the collector using 
three toggle clamps (Fig. 3), and is easy to replace.  
During storage and shipment a bottom and top alumi-
num plate keep the filter from being pierced. 

The collector has been running since the 29 Nov. 
2016 and is averaging 5.8 m/s flow velocity, 2.3 psi 
pressure drop and a power consumption of 5.1 kW. A 
research assistant, Adam West, will swap out the filters 
monthly and make weekly measurements of the current 
draw, the pressure drop across the filter and the air 
temperature entering and exiting the collector. We re-
ceive daily weather summaries from South Pole and an 
alert if the clean air sector is entered or compromised.   

Samples. Concurrent with the collection effort, we 
will characterize the particles on returned filters to 
provide the context in which to place the very detailed 
information we hope to obtain from representative or 
unique individual particles.  

To date we have returned two filters, one exposed 
for 5 hours and the second for 6 days. The filter ex-
posed for 5 hours was examined at South Pole to check 
for contamination from the newly assembled collector.  
We  found only a few aluminum particles: all collector 
components are aluminum. The filter exposed for 6 

2024.pdfLunar and Planetary Science XLVIII (2017)



days is being examined now. Two filters, each exposed 
for a month, will be hand carried back from South Pole 
in February 2017 and we expect to have results from 
these filters for the LPSC. 

If successful, this large, clean, and time-stamped 
collection will provide rare particles such as large clus-
ter particles and ultracarbonaceous ones. By collecting 
so many extraterrestrial particles using the same meth-
od we can describe the population of particles and how 
these change with time. Knowing the background pop-
ulation will help us to identify episodic or periodic 
events, such as meteor streams from specific comets 
streams, as was done in the stratosphere for comet 
Grigg Skellerup [11]. Timed collections, targeted to 
capture materials from specific meteor streams or 
linked to seasonal variations in the particle flux, re-
quire only changing the filters. 
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Fig. 1. A) Location of our building (red X) relative to 
the Atmospheric Research Observatory (ARO, red 
dot), which NOAA operates as a reference station to 
characterize clean air.  Blue area is the clear air sector. 
B) Wind rose for 2016. 

Fig. 2. The building housing the collector is an 2.4 m × 
2.4 m × 2.4 m insulated structure with a plywood inte-
rior. The aluminum pipe protruding from the roof 
sucks air in at ~6 m/s or 610 m3/hr. 

Fig. 3. Adam West installing a filter. The orange-
handled toggles are used to lower the bottom pipe 
about 5 cm. allowing the filter to be removed or 
inserted. A top cover plate is used to keep the filter 
clean during this operation. 
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