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Introduction: The idea of hypothetical, unseen debris fields 

associated with asteroidal parent bodies, either as cob-
ble/boulder-sized families, or as particulate meteoroid streams, 
has been entertained for decades. Such objects could result from 
low-energy impact ejecta, whole-body fragmentation from im-
pacts, or tidal disruption of weak bodies from planetary interac-
tions. Dispersion is likely to occur over timescales that depend in 
large part on the energy of disruption [1]. However, because the 
smaller of these objects would be beneath the detection limits of 
ground-based optical systems, very little is known about their 
true occurrence, size-frequency distribution, or persistence as 
populations.  

With the recent close Mars-pass of Near-Mars Asteroid 
(NMA) 2007 WD5, it therefore seemed appropriate to explore the 
possibility of any debris fragments that may be travelling in as-
sociation with the object, and which might collide with the mar-
tian surface in a manner that would produce recognizable fea-
tures. Both positive and negative results would be valuable to our 
understanding of asteroidal dynamics from such a study. 

Methods: A 2007 WD5 ground path for areodetic latitude 
and longitude at 1-minute intervals from Jan 29, to Feb 01, 2008, 
was generously provided for this research by NASA’s Near Earth 
Object Program. These data were produced from their orbital so-
lution #13, and include zones of uncertainty to ± 2σ. Hypotheti-
cal debris field objects would essentially constitute early or late 
arrivals of 2007 WD5 in this solution, where the main mass 
would pass 1.7 x 10-4 AU from the planet center. 

At 0.045 mrad (18 m) resolution, the Thermal Emission Im-
aging System (THEMIS) Visual camera on the 2001 Mars Odys-
sey orbiter is a useful screening tool for the identification of re-
cent impact-related anomalies, and to constrain the timing of im-
pacts [2]. This is possible because of the large spatial area dust-
clearing effects of many impacting bolides [3]. Depending on the 
size and shape of the resulting feature, higher resolution imaging 
might then serve as follow-up for confirmation. Images were col-
lected throughout the month of February 2008 for visual com-
parison with archived images of the same area acquired prior to 
the pass.  A total of 80 image pairs with ≥ 60% overlap were col-
lected across the study area to a latitude of approximately -25° S 
(the extend of polar night at the time of the pass). 

Preliminary Results and Future Work: Of the 80 image 
pairs reviewed, several have revealed anomalous features that 
may be associated with impacts. Some appear to have been pre-
sent prior to the asteroid pass, while others fall within the image 
pair interval. This is a work in progress, and at present it is un-
known how many of the features may be attributable to shadow 
effects, dust devil tracks, or other non-impact-related processes. 
Confirmation will require 1) higher-resolution imaging from 
MOC, CTX and/or HiRISE detectors, combined with 2) statisti-
cal analysis of the anomaly distribution, and 3) a comparison 
with regions of similar area outside the zone of interest. 
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