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RECENT WATER RELEASE IN THE THARSIS REGION OF MARS. Peter 
Mouginis-Mark, Planetary Geosciences Division, Hawaii Institute of Geophysics, University of 
Hawaii, Honolulu, Hawaii 96822 

INTRODUCTION: Magma interactions with waterlground ice appear inescapable if the 
climatic regime of Mars during volcanic epochs was similar to its current state (1, 2). Indeed, 
two areas of Mars have recently been discovered where melt water generation and release has 
evidently taken place (3, 4). These two volcanic centers are relatively old (5, 6), placing melt 
water release at a relatively early time in martian history. To date, no similar geologically 
recent release of melt water has been reported for Mars, supporting the idea that volatiles have 
been cold-trapped at high latitudes over the history of the planet (7). 1 describe here several 
examples of melt water release located upon some of the youngest lava flows within northwestern 
Tharsis to the east of the Olympus Mons escarpment and to the west of Ceraunius Fossae. 

NEW OBSERVATIONS: 25 - 210 mlpixel Viking images reveal several small channels 
within northwestern Tharsis (Fig. 1). Two of the most intriguing channels are located within 20 
km of the base of the Olympus Mons escarpment, at 130N, 1290W and at 160N 1290W. A small 
outflow channel (channel #1) has been found that emanates from an arcuate graben located at 
160N 1290W, which is -15 km from the base of the escarpment. Fig. 2 shows the graben and the 
anastomosing nature of channel #1, which is -85 km in total length. Channel #1 is braided and 
comprises three main segments, each with typical widths of 300 - 1.6 km. Numerous 
streamlined islands are found within a distance of 20 km from the open end of the graben, 
suggesting that the flow velocity may have been greatest at this point of the channel system. 
Noteworthy is the fact that although this area measures more than -1,000 km2 in extent, there 
is a lack of obvious sink holes for the water. This water evidently either evaporated or percolated 
back underground. 

w r e  1 (left): The channels identified within N.W. Tharsis. Locations are #1: 160N, 12g0W; 
#2: 130N, 1290W; #3: 200N, 1250W; #4: 260N, 1150W; #5: 250N, 122OW; #6: 220N, 
11 30W. Where identifiable, the arrows show the direction of water flow. Random stipple area 
mark the locations of Olympus Mons aureole materials. Fiaure 2 (right): Sketch of distributary 
channels associated with channel # l .  Direction of flow is from the north. Mapped from Viking 
images 468851 -56. 
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A second series of small channels (channel #2) is located -120 km of the Olympus Mons 
escarpment at 13ON, 12g0W. This set of channels also appears to originate from a fracture in 
the young lava flows surrounding Olympus Mons, and has produced a series of braided 
distributaries approximately 65 km in length. Channel #3 which is associated with graben to 
the east of parts of the aureole material (at 200N, 125OW), is the most likely candidate for a 
melt water channel in this area. 25 m Viking images also reveal a 400 km long braided channel 
system (channel #4) to the west of Ceraunius Fossae that includes Olympica Fossae (Fig. 1). In 
addition to the main channel, an anastomosing network of subdued channels -20 km wide parallel 
Olympica Fossae for over 300 km. Both channel systems originate in a fracture located at 
26.50N, 11 l o w  that is part of the complex of graben associated with Ceraunius Fossae. 

The Olyrnpica Fossae channel is but one of three sub-parallel channels that originate to the 
west of Ceraunius Fossae and flow in a generally west-southwest direction towards Olympus 
Mons (Fig. 1). Between Olympica Fossae and Halex Fossae, at 2S0N, 122OW, additional channels 
can also be found that are a few hundred meters in width and 450 km in length (channel #5). 
These channels appear to be preferentially located within an area of hummocky terrain that is 
different in morphology to the adjacent lava flows. Small channels (channels #6) have also been 
found to the south and southwest of Olympica Fossae. 

-IMPLICATIONS: Northwestern Tharsis is believed to be covered entirely with lava flows 
that may be as much as several kilometers thick (8, 9). The materials at the base of the Olympus 
Mons escarpment have been mapped as a series of young lava flows (ref. 10; Unit Bpp), and form 
a relatively smooth surface with a very low crater density (-90 craters >1 km diameter per 
106 krn2). The superposed channels documented here are thus likely to be some of the youngest 
examples so far observed on Mars (1 1, 12). By virtue of their young age and location within 
northwestern Tharsis, these channels are likely to be of considerable importance for 
interpreting the history of volatile distribution for the planet. 

Although local thermal anomalies may be hypothesized to explain the release of melt water at 
the surface in the recent history of Mars, it is unclear by what mechanism the water or ice could 
have remained at this latitude and proximity to the volcano until this geologically recent time. 
The fluvial channels identified here demonstrate that melt water release took place in isolated 
areas within northwestern Tharsis over a very extended period of martian history, and includes 
episodes that post-date the emplacement of some of the youngest lava flows on the planet. While 
the origin and physical setting of the water remains unclear, these observations lend additional 
support to three currently popular views of the volatile history of Mars: 1) that ice lenses may 
have been preserved for extended periods at shallow depth over much of Mars, including the 
near-equatorial latitudes; 2) that in certain verv specific local&s Mars may have been a wet 
planet until geologically recent times; and 3) that local igneous activity most likely served as a 
catalyst for melt water release at the surface. 
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