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        a.                        b. 

Fig. 1. a. Peace Vallis Fan and lower portion of the Main channel drainage (see Newsom et al. this meeting). Original image 

courtesy F. C. Calef III. b. HiRISE image (PSP_010283_1755); main channel with centerline (blue) shown.  

 

Introduction:  The Peace Vallis (PV) alluvial fan 

is characterized by two distinct surface morphologies: 

specifically an older and coarser bedded fractured 

(BF) unit that is overlain in part by a younger alluvial 

fan (AF) unit [1,2]. The smoother AF surface, dated to 

<2.0Ga [3] represents a resurfacing event with source 

material derived from the PV drainage. Here we ex-

amine the main channel above the PV fan (Fig. 1) and 

identify features associated with sediment flow and 

runoff from this resurfacing event  

Observations: Analysis of the main drainage with 

CTX Digital Elevation Models (~6m resolution) and 

HiRISE images (0.25m resolution) suggests: 

1. Terraces with smooth and relatively uncratered 

surfaces bordering the main channel at elevations ~5 

to 8m above the channel centerline (Fig. 2). 

2.  Erosional features at the edges of these terraces 

formed under receding flow (Fig. 3a) similar to those 

formed on Earth during recessional flow (Fig. 3b). 

3. Groundwater sapping locations representing the 

latest period of flow following this resurfacing event 

(Fig. 4). 

Discussion:  The Peace Vallis fan in Gale crater is 

one of only a small number of crater alluvial fans on 

Mars, with a substantial drainage area above the crater 

rim [4,5]. This large drainage area may generate sig-

nificant runoff and as such is likely to be exceptionally 

sensitive to putative Amazonian precipitation/runoff 

events. Terraced surfaces (Fig. 2), likely composed of 

the same material found in the AF unit of the PV fan, 

are consistently found within 250m of the main chan-

nel at elevations 5–8 m above the main channel. 

These surfaces grade smoothly to the PV fan apex.   

            
Fig. 2. Smooth terrace surfaces slope towards the 

main channel. Terraces found both east and west of 

the main channel. These terraces are relatively uncra-

tered suggesting an Amazonian age. 
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Terrace edges along the primary drainage line contain 

scalloped features indicative of runoff after the primary 

event (Fig. 3a). These features are similar to those found 

along recessional drainages in the Hunshandake Sandy 

Lands of northern China (Fig. 3b) that formed after a 

significant middle Holocene lake draining and groundwater 

runoff event that dewatered the surface and subsurface [6].  

        a. 

        b. 

Fig. 3. Erosional features at terrace edge. a. PV 

drainage. b. Hunshandake Sandy Lands, China.  

Features both on the terraces and associated with 

terrace edges (Fig. 4a) are similar to groundwater sap-

ping features found on Earth in poorly cohesive sedi-

ment environments [6,7]. In the Peace Vallis drain-

age, these internal features appear as depressions in 

the otherwise smooth terrace surfaces (Fig. 4b).  

The combination of evidence for resurfacing of the 

PV fan, related terrace deposits in the main channel, 

and groundwater seepage features on these terraces 

suggests a period of runoff from the PV drainage 

<2.0Ga that is analogous to similar resurfacing evi-

dence from equatorial latitude sites [8]. A cluster of 

events at these sites dating to ~1.5Ga +0.2G [9] and 

similar evidence from sites closer to Gale Crater 

[10,11] suggests that this Amazonian resurfacing 

event was minimally regional in extent and possibly 

extended across the equatorial latitudes of Mars. 

                    a. 

       b. 

Fig. 4. Groundwater sapping features within the 

terrace deposits of the PV drainage. a. Elongated 

seepage feature draining into the main channel.        

b. Steeped groundwater seepage feature 

Conclusions:  The recognition of both terraced 

surfaces and groundwater sapping features in the main 

drainage of the Peace Vallis fan system provides addi-

tional evidence of an Amazonian resurfacing event.  
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