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Introduction: Saturn’s moon Titan hosts impact 
craters that offer a unique opportunity to investigate 
prebiotic chemistry, having facilitated the interaction of 
the organics that litter Titan’s surface with the liquid 
water generated as impact melt [1]. These transient 
liquid water oases cool on timescales 100s-10,000s of 
years [2,3]. Experiments show that this is much longer 
than the timescales for creating biologically relevant 
compounds like amino acids (~1 year) from water and 
Titan organic analogs [4,5]. Thus, sampling the now-
frozen impact melt of Titan’s craters would provide 
insight into how far prebiotic chemistry can progress 
over 100s to 1000s of years. Dragonfly, NASA’s latest 
New Frontiers mission, traverse to Selk Crater to 
document the chemistries of organics, bedrock water 
ice, and previously melted water ice [6,7].  

The crater population of Titan is highly modified 
relative to counterparts on other icy satellites [e.g. 8]. 
Spectral and radiometric evidence suggests chemical 
weathering may alter impact deposits and crater 
morphology, though the specific chemistries involved 
are unknown [9,10]. Potential target materials include 
the water-ice bedrock, organic sediments at the surface, 
lithified sediments, and clathrates. Cassini data provide 
evidence of the effect of fluvial and aeolian processes 
by the presence of channels and sand infill [e.g. 11,12], 
but the rate and extent of erosion is ill constrained.   

 In this work we examine Waqf As Suwaan as an 
analog for Titan craters, focusing specifically on the 
roles of (1) a sedimentary target and (2) fluvial erosion 
on Titan crater evolution.  

Waqf As Suwaan: This complex crater in Jordan 
(31.04833ºN, 31.80667ºE) was formed by an oblique 
projectile [13] <48 Ma [14]. Its apparent diameter is 6.1 
km, while in situ fault mapping places the original rim 
diameter at 7 km [15]. Together with impact modeling, 
this suggests the entirety of the impact breccia and 
ejecta have been removed by erosion [16]. A high 
density of dendritic networks now dominates the crater 
floor and have breached the northern rim; much of the 
surrounding impact-related deposits have also been 
removed.  

These fluvial features are immediately evident in 
visible imagery (Figure 1a) but are less apparent in 
synthetic aperture radar (SAR; Figure 1b) or from the 
ground. We compare the radar backscatter in both 
uniform and cross polarization of the fluvially dissected 
terrains within and beyond the crater walls, the central 
uplift, and the crater rim. These data will be correlated 

with topography 
and in situ 
observations, two 
kinds of data that 
are largely 
unavailable on 
Titan’s surface and 
thus are ripe for 
exploration with 
analogs. 

Figure 1 Jebel 
Waqf  As Suwaan 
(a) Sentinel 2 
visible (b) Sentinel 
1 SAR C-band 
(5.54 cm, 5.405 
Hz) 

Comparison to 
Selk Crater:  
Fluvial networks 
were identified in 
the ejecta blanket of 
Selk in IR data [11] 
but are not well-
resolved by SAR 
[7]. Our 
investigations into 
the backscattering properties at Waqf As Suwaan offer 
insight into the mechanisms expected to modify Titan 
craters that may be beyond detectability with Cassini 
either due to resolution or lack of dielectric contrast.  
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