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Dear Ron: 

Enclosed are two sets of slides, taken mostly by Laszlo, of our rover experiment. One 
is of the rover in action (circles around the numbers on the slides, captions are called "Field 
Test Slide Set"). The other is of the main science sites (squares around the numbers, captions 
are called "Kilauea Test Science Slides"). Enjoy them! 
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Marsakhod Kilauea Field Test Slide Set 

The 1995 Kilauea field test of the Russian Marsakhod planetary rover was conducted between 
the 13th and 18th of February on and near the Southwest Rift Zone adjacent to Crater Rim Drive at 
the summit of Kilauea Volcano, Hawai'i. The test was run by engineers from McDonnell-Douglas 
Aerospace Corporation (MDA) and NASA Ames Research Center (ARC) with suppon from the 
National Park Service (NPS), USGS Hawaiian Volcano Observatory (HVO), The Planetary 
Society, and Electronic Data Systems (EDS) {by way of the Jason Foundation for Education}. 
The rover was operated from ARC (in California) by planetary geologists from NASA, the USGS, 
and Russian and American universities and research institutes. The first 3 days were run in "Mars
mode" intended to simulate operations on Mars and the latter 3 days were in "Lunar-mode" 
simulating lunar operations. 

(1) 13 FEB 95: Mars Day 1. Marsakhod under its raincoat at the end of the 1st day testing. Hans 
Thomas, (NASA-ARC), in his raincoat, in the back. 

(2) 14 FEB 95: Mars Day 2. Unpacking the Marsakhod from the U-Haul truck at the stan of the 
second day of testing. Note wooden frame used to carry the rover by hand. From left to right: 
Hans Thomas, {back} John Garvey (MDA), {front} Daryl Rasmussen (NASA-ARC), Mike 
Durbin (EDS), and Greg Loboda (MDA). 

(3) 15 FEB 95: Mars Day 3. Rover driving on service road. 

(4) 15 FEB 95: Mars Day 3. Rover driving on service road. Note fresh (1971) lava flow on the 
right and boulders from the 1790 and 1924 explosive eruptions to the right. 

(5) 15 FEB 95: Mars Day 3. Rover close to the triple contact between the 1971lava flow, 1919 
lava flow, and 1790 ash deposits. 

(6) 16 FEB 95: Lunar Day 1. Rover on spatter deposit at SW Rift Zone. Laszlo Keszthelyi 
(NPS/HVO/Univ. Hawai'i) behind the rover on a cellular phone with Dave James (MDA) back at 
ARC. 

(7) 16 FEB 95: Lunar Day 1. Rover peering into one segment of the SW Rift Zone. Note 
layered ash deposits on the far side. 

(8) 16 FEB 95: Lunar Day 1. Rover crossing the SW Rift Zone along the hiking trail. 

(9) 16 FEB 95: Lunar Day 1. Rover crossing smooth pahoehoe surface. This was a ponded 
section of the 1971 lava flow. 

(10) 16 FEB 95: Lunar Day 1. Rover negotiating gently undulating pahoehoe lava surface. 
Keith Brumbaugh (NASA Science Internet) and Greg Loboda following rover. 

(11) 16 FEB 95: Lunar Day 1. Rover climbing rougher, ropey pahoehoe surface. Hans Thomas 
and Greg Loboda following rover. The backpack Greg is carrying contains extra batteries to 
extend the driving time available to the scientists back in California. 

(12) 16 FEB 95: Lunar Day 1. Rover at the top of a rough, shelly, pahoehoe ridge. 



(13) 16 FEB 95: Lunar Day 1. Rover meets an obstacle it could not climb. Due to the non
optimal distribution of weight, the rover was not able to climb this -1m tall, near vertical face as it 
descended from the previous ridge. 

(14) 16 FEB 95: Lunar Day 1. View of the stopped rover from the other side. Note the 
flexibility of the vehicle. It is also noteworthy that the vehicle was able to back out of this position, 
under remote control. 

(15) 17 FEB 95: Lunar Day 2. Rover in rain cut gully in 1790 ash deposit. Note the Volcano 
House on the far wall of Kilauea Caldera. 

(16) 18 FEB 95: Lunar Day 3. Rover investigating the contact between windblown sediments, 
. the 1971lava flow, and the 1790 ash deposits. Note the arm in a deployed position. 

(17) 18 FEB 95: Lunar Day 3. Rover on 1790 ash deposits. This area was the most similar to 
the lunar surface. From left to right: Sasha Eremenko (Lavochkin Assoc., Russia), Mardi Lane 
(NPS), Laszlo Keszthelyi. 

(18) 18 FEB 95: Lunar Day 3. Rover at the rim of the caldera. Note debris from the 1790 
eruption plastered on the side of the caldera 

(19) 18 FEB 95: Lunar Day 3. Rover on caldera rim. 

(20) 18 FEB 95: Lunar Day 3. Rover on caldera rim. 

For further information or more slides contact Laszlo Keszthelyi: lpk@soesLhawaii.edu 



Marsakhod Kilauea Test Science Slides 

(1) Aerial view of test site 

(2) Close up of ground at landing site (Mars Day 1). Surface mostly reworked "Golden Pumice." 

(3) Result of 1st pan at landing site (Mars Day 1). 

(4) 1971lava surface where hiking trail goes onto it (Mars Day 1; [N-10]). 

(5) Overturned piece of 1971lava surface with embedded pumice (Mars Day 1; [N-10]) 

(6) Ejecta block from 1790 eruption (Mars Day 1; [N-10]) in the path of the rover. This block is a 
greenish, dense, olivine rich intrusive. 

(7) Close up of rift wall [SE corner of H-7] (end of Mars Day 1). Note bedded layers. At this 
location golden pumice is missing. 

(8) Close up of rift wall (same location as slide (7)). 1971 proximal lava coating inside of rift. 

(9) Rover at main SW rift [F5], lunar day 1. Rover on 1971 spatter. 

(10) Horst in main SW rift [03]. lunar day 1. Note layering in 1790 Ash. 

(11) Aeolian ripples. Start, Mars Day 3. [M5]. Note rover tracks. 

(12) 3 materials stop, Mars Day 3, [M6]. Dark material is aeolian deposit of possibly 1959 
tephra, light material is bulldozed 1790 Ash, and 1971 shelly lava flow. 

(13) 1790 Ash- 1971lava flow contact. 1790 Ash covered by aeolian deposits. Lunar Day 3. 

(14) Close up of 1971lava flow and aeolian cover. Lunar Day 3. 

(15) First major gully, Mars Day 3, [center M5]. Rover did not stop here. 

(16) Target gully, end Mars Day 3, [N8]. 

(17) Wall of target gully. 

(18) Close up of target gully wall. Note duricrust, golden pumice, lithic rich deposits. 

(19) 1790 and 1924 ejecta blocks. Lunar Day 3, N-6. 

(20) Lithic rich drapery on caldera rim, end Lunar Day 3, 06. 
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