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Introduction: On February 6, 2017, at 01:31am 

CST, a sonic boom woke residents of the Midwest as a 
bright green fireball streaked across the sky. The AMS 
recorded 511 eyewitness observations and calculated a 
ground track that terminated over Lake Michigan. 
Weather radar imagery showed a large meteorite fall, 
with all meteorites falling into the lake, off the coast of 
Wisconsin. The strewn field is in deep water (~100m) 
and no detailed maps of the lake bed exist in this 
region, so the subsurface environment is unknown and 
difficult to explore. We know of no previous 
systematic attempt at underwater recovery of 
meteorites. It is this combination of knowns and 
unknowns that has inspired high school students and 
science professionals from across Chicago to mount, 
“The Aquarius Project.”  This multidisciplinary 
endeavor is the first student driven attempt at 
underwater meteorite retrieval. In an unprecedented 
collaboration, scientists and educators from The Field 
Museum, The Shedd Aquarium, and the Adler 
Planetarium’s Far Horizons Program are joining forces 
to support this expedition. The goal of the Adler 
Planetarium’s Far Horizons Program is to engage 
students in real world, hands on science and 
engineering challenges. The Aquarius Project is 
exactly that kind of opportunity to inspire teens with 
the excitement of a real scientific adventure.  

The 2017 Lake Michigan Meteorite Fall: An 
exceptionally bright fireball was seen over the Lake 
Michigan area at 1:26 AM Central time, or 0726 UTC 

on 06 Feb 2017. The American Meteor Society (AMS) 
recorded this event as number 454 for 2017, with 511 
eyewitness reports recorded on the AMS website. 
Numerous videos were posted to AMS and other 
internet sites, showing a bright, relatively slow-moving 
fireball. Doppler weather radars in the NEXRAD 
system operated by the National Oceanographic and 
Atmospheric Administration (NOAA) recorded 
signatures of falling debris on five separate radars. The 
radar signatures appear over a period of time from 98s 
to 517s (8 min 37 s) after the end of the fireball. These 
signatures are falling meteorites, seen descending to 
Earth from the ~20 km terminus altitude of the fireball 
(Figure 1). Co-author Fries used the Jörmungandr dark 
flight model to calculate the masses and landing sites 
of meteorites seen on radar, and generated a “strewn 
field” map showing the expected locations of 
meteorites from this fall. Results of the mass 
calculations indicate that approximately 150 kg of 
meteorites between 1g to 50kg in mass reached the 
ground [1,2]. These meteorites came to rest on the lake 
bottom and are likely still recoverable, albeit with 
alteration due to immersion. An original orbit for this 
meteorite fall can be derived from the many videos 
available, making this fall one of the rare few for 
which the original orbit of the parent body is known. 
     The Aquarius Project: The Aquarius Project’s 
main goal is to provide students a chance to work 
hand-in-hand with scientists across disciplines 
inauthentic research.  Teens primarily from Chicago 
Public Schools have the opportunity to collaborate 

Figure 1: Composite image of Doppler weather radar 
signatures of falling meteorites from the 06 Feb 2017 
fall. All of the meteorites from this event appear to 
have landed in Lake Michigan. Data from NOAA. 

Figure 2: Aquarius Project tudents working on 
development of a meteorite retrieval sled, testing a 
design at the Lake Michigan shore. 
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with scientists from NASA, cosmochemists and 
meteoritics experts from The Field Museum, marine 
biologists from the Shedd Aquarium and NOAA, and 
engineers and astronomers from the Adler Planetarium.   
The project has inspired over 400 students across 
Chicago to participate in the hunt for submerged 
meteorites (Figure 2).  
    The use of a real world scientific process has 
enabled the Aquarius Project to engage students in 
meaningful exploration on different levels. Groups of 
Chicago students participating in an after-school hack 
event at the Shedd Aquarium were given the task to 
design an underwater meteorite retrieval system.  Each 
group of teens presented their designs to marine 
biologists who offered constructive feedback on their 
ideas.  
     Student Engagement: Throughout the summer of 
2017, high school interns in the Adler Planetarium’s 
Far Horizons Program worked to create a recipe for 
simulants to match the ferrous content and distribution 
of L chondrite meteorites.  First attempts resulted in 
inhomogeneity of ferric material embedded in a 
concrete matrix. A solution was developed using 
smaller particles of iron and quick drying concrete, 
tested against chondrite samples. The meteorites 
responded similarly with rare earth magnets the 
students developed as a retrieval method.   

These interns also designed, built, and tested 
prototypes of an underwater magnetic sled. Through 
testing they found iron magnets didn’t possess 
adequate strength to attract the L chondrite simulants. 
Neodymium magnets were strong enough to catch the 
samples, though they could get clogged and often 
dropped the simulants when knocked loose by passing 
debris.  By the end of the summer, a Neodymium 
magnet wheel was designed to prevent debris 
interference while utilizing the power of the stronger 
magnets.  The Aquarius Project’s sled design challenge 
has also been shared with students from across 
Chicago at community maker faires, internationally at 
the 2017 Mozilla Festival in London, and across the 
internet through the online design education website of 
The Chicago Architecture Foundation 
“Discoverdesign.org.”  (bit.ly/adlersled) 

Current Engagement: Nearly 50 teens from these 
institutes are currently collaborating digitally to 
improve on the initial designs. They are engineering 
environmental sensors, a magnetic bilge pump retrieval 
sled mount, and constructing an outfitted meteorite 
retrieval underwater ROV. This winter, new groups of 
students will join the project to test the meteorite 
retrieval and detection equipment at the Shedd 
Aquarium.  In the spring, Adler Planetarium’s Far 
Horizons Spring Interns will work with NOAA 
researchers as they map the lake bed of the strewn field 
with sonar and magnetometers.  This summer, a group 

of Adler Summer Teen Interns and other Aquarius 
Project student participants will travel to Wisconsin 
with The School of Freshwater Sciences to deploy 
their equipment in the strewn field in Lake Michigan. 
The Aquarius Project Team continues to share their 
progress on the digital field journal “Open Explorer” 
(bit.ly/aquariusproject) to inspire other citizen science 
efforts. 
     Opportunities for Researchers: Throughout this 
entire mission, teen participants have worked directly 
with scientists, engineers and educators. The 
relationships between the science professionals and 
high school teens may differ from their familiarity with 
college level students yet the experience has been 
fruitful.  It not only helps build important in-roads for 
these young minds, but also has shown the value of 
teen involvement in real scientific endeavors. This 
process of scientific enquiry, from formation to data 
analysis, directly mirrors the scientific process. It 
challenges the students to experience science and 
engineering first hand.  Because the goals of such 
projects are supported through educational 
programming, the barrier to high risk, high reward 
research - typically a challenge for grant funding - is 
removed.  The endeavor is not limited to hard 
outcomes for these citizen scientist teens. The only risk 
in this process is to learn something new. 
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Figure 3: Figure 3: Adler Summer Intern attaches the 
last Neodymium magnets to the meteorite retrieval wheel 
for the underwater sled. 
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