CSM Geology & Geologic Engineering Luke Gezovich!, Piret Plink-Bjorklund', Jack Henry"2

D Iffe re nt I at I n - 2024 S [1] Colorado School of Mines, Golden, CO [2] Rice University, Houston, TX

Background

*Deltas and fluvial fans are both fan-shaped landforms with complex channel networks
«Exhibit channel networks where channel lengths and widths decrease basinward [1]
*Fan-shaped landforms form from different sedimentological processes and generate
distinctive channel network morphologies [2] (Table 1)

Discussion

*Most Martian landforms resemble Earth-fluvial fans
*The Eberswalde landform resembles an Earth-delta
*Drainage network angles suggest more overland than
groundwater flow generating narrower angles (~40°) [10]
*Bifurcation angles on Mars could differ from Earth
*We must carefully assess the nature of landforms on Mars
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Apex avulsion Debris flow

. . *We do not include the possibility of submarine fans
Process Channel bifurcation c l Sheets flood . _ -
revasse-splay eets floods «Saturn's moon Titan also has fan-shaped landforms [11]
Shoreline Required Not required Not required o R R L TR B TR A

Area (km?) 10" - 103 103 - 10° <10
Gradient (°) <.5 0.001 - 0.03 25 -25
Watershed Large Large Small

Profile Concave up Concave up Convex up
Mean angle (*) ~72-75, ~79 in the arctic [1,2] ~54 n/a
References [e.g., 1,2] le.g., 1,3] le.g., 4]

Figure 3: Titan’s
fan-shaped
landforms [17]

«>170 fan-shaped landforms have been identified on Mars (Fig. 1) [5]
*Likely formed during 2 distinct periods of fluvial activity [6] ranging from 100 - 1 million years
[7] and differing rates of erosion and sediment supply [8]
*Fluvial fan formation on Earth is linked to fluctuations in discharge resulting from highly
seasonal precipitation changes [9]
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determine approximate grain size
«Stratal geometry analysis of outcrops can be used to
differentiate deltas and fluvial fans on Mars

*Jezero could contain both fluvial and deltaic deposits

*Some outcrops at Jezero crater resemble a delta [12]
Eocene Green River Fm. in the Uinta basin contains both fluvial
and deltaic deposits
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Figure I: Mars fan-
shaped landforms
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*Little work has been done to differentiate deltas and fluvial fans on Mars
*Deltas and fluvial fans could host different opportunities for life and space resources
*This is the first study to discriminate Martian deltas from fluvial fans using quantitative
metrics derived from Earth analogs

- What are the mean network angles for fan-shaped landforms on Mars?

* How do these compare to Earth deltas and fluvial fans?

« What is the nature (i.e. fluvial or deltaic) of individual fan-shaped landforms on Mars?
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Figure 4: Jezero outcrop re-interpreted [12] and similar scale
fluvial fan deposit in the Green River Fm. [13]
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- § Earth fluvial fan = 54°
— @ Earth delta = 75°
- 0 Earth non-arctic delta = 72°
6 Mars (exc. Eberswalde) = 55°

RMAG FOUNDATION

SUPPORTING ROCKY MOUNTAIN GEOSCIENCE SINCE 1975

Figure 2: Measurement
methodology
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