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Introduction: The Life in the Atacama (LITA) is a 

NASA ASTEP funded project with a goal of demon-

strating autonomous roving, sample acquisition, deliv-

ery and analysis [1]. Honeybee was tasked with the 

development of a Drill and a carousel (Figure 1).  

 

Figure 1. Drill on the CMU Zoe rover in Atacama.  

The LITADrill: The LITADrill is a 10 kg, 1 m, au-

tonomous drill designed to capture powdered rocks and 

soil samples for analysis [2-4]. The drill consists of: a 

1. 300 Watt Rotary-Percussive Drill Head, 2. 1 m 

Sampling Auger, 3. Brushing station, 4. 1 m Z-stage, 5. 

40 cm Deployment stage.  

To reduce sampling complexity, the 1 m auger was 

designed to capture cuttings and soils as opposed to 

cores. The auger has two stages (Figure 2): lower sec-

tion has deep and low pitch flutes for retaining granular 

materials (cuttings and soil), while the upper section 

has steeper and shallow flutes for efficient transport of 

cuttings out of the hole.  

 

Figure 2. Dual stage auger.  

The drill uses a “bite” sampling approach where 

samples are captured in ~10 cm intervals (this allows 

preservation of stratigraphy). After drilling 10 cm, the 

auger is pulled out of the hole and the sample is 

brushed off into a cup in a carousel by a passive brush. 

Field Deployment: During the 2013 field deploy-

ment, the drilling power was <15 Watts, the Weight on 

Bit was <50 N, and the sampling operation that includ-

ed drilling and sample delivery from 10 cm, 30 cm, and 

80 cm depths took approx. 2 hours. The full autonomy 

was demonstrated by drilling and sample delivery from 

several holes [5].  

The sampling materials could be divided into two 

types: Playa and alluvial Fan. Alluvial Fan had poorly 

consolidated, coarse-grained cohesionless soils (Figure 

3). These were easy to drill but difficult to sample. 

Playa had cohesive soils which were slightly more dif-

ficult to drill but easier to capture because of added 

cohesion and fine particle sizes (Figure 4). To deal 

with Playa formation in the third year campaign, the 

auger diameter has been increased from 0.5 to 0.75 

inch to enable greater sampling volume, sampling au-

ger flutes were redesigned, and drilling software was 

optimized. Our poster will present the result of the 

2015 campaign in our 

  

Figure 3. Alluvial Fan with 

low cohesive, coarse 

grained soils. 

Figure 4. Playa with 

cohesive, fine grained 

soils. 
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http://www.youtube.com/watch?v=QE7aYUnAA9o 
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