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FEATURES OF LAKES

Closed basin

Single or multiple inflowing valleys

Usually asingle outflowing valley, crosscutting
one or more drainage divides

Interior depositional terracing, deltas, or
erosional benches

Interior plains deposit

Long-lived lakes require stable water tab

(Precipitation + inflow) = (evaporation + outf
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Head of Ma adim Valliscrosscuts divide
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Transitional valley network morphology 1
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Eroded floor materials and buried craters
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Bench at same level in nearby Newton Cr.




Aeolis Memnonia




LAKE SUB-BASIN DATA

SUB-BASIN

Area at
1100 m levd
(km?)

Volume at
1100 m levd
(km’)

Area at
950 m leve
(km”)

Volume at
950 m level
(km®)

A
B
C
T

OTALS

1,100,000

487,000

509,000

218,000

116,000

24,000

257,000

81,000

882,000

323,000

Surface water availablefor discharge

164,000 km®

Surfacewater availablefor direct runoff

97.000 km®

Volume of Ma’adim Vallis

14,000 km®

Water/sediment ratio for a single flood of surface water

71

Water/sediment ratio assuming equalized aquifer

12:1




CRATER STATISTICS

n N(2)

N(5)

Age

LAKE FLOOR 732 633 + 27

204 + 15

GUSEV FLOOR* 24 941 + 221

None

MA’ADIM FLOOR* S /08 = 306

None

MA'ADIM DELTA* 10 619 + 206

None

L ate Noachian near
Hesperian boundary

* datafrom Cabrol et al., Icarus, 133, 98-108 (1998).

No significant differencesin crater age of
sour ce basin and Gusev Crater, both date
to near the Noachian/Hesperian boundary




Volume eroded from Ma’'adim Vallisis
~14.,000 km3, and fill within Gusev crater
estimated at 15,100 km3*

* Estimate by U e
Carter et al, 2001, .- 5§
L PSC 32, 2404
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Cross-Sections of Ma'adim Vallis
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SUMMARY OF EVIDENCE

Channel head crosscuts drainage divide @ 1,100 m
Constant elevation of plains/upland transition

Deep basins in lake floor rule out plains volcanism

Regional consistency of lake levels (benches, scar ps)
Abrupt widening of valleys crossing transition
Similar age of basin floor deposits and Gusev floor

Appropriate available dischargeto carve Ma adim
Vallisand crosscut ~1,050 m mid-channel divide




IMPLICATIONS

Regional groundwater tablein thisarea at ~1,100 m

Water table likely declined approaching dichotomy

Elevation of all regional valley base levels at the
dichotomy, Ma’adim base level, and Gusev exit
breach, are at -1,500 m. Gusev crater, at -1,900
m, may have contained along-lived lake

Multiple outflows in main channel necessary to
remove sediment delivered by tributaries

Ma’' adim longevity probably in the 104 to 107 year
range, with lakes extant for longer time




