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A remarkable paleohydrological pattern is developed in the great system of Pleistocene spillways 
connecting the Black, Caspian, and Aral Sea basins (Fig. 1). Expansion of the paleolakes 
occupying these basins in the Pleistocene might be attributed to progressive changes in water- 
balance parameters, including temperature, precipitation, runoff, and evaporation. This explanation 
is emphasized by Chepalyga (1984)[1]. However, evidence for cataclysmic flood erosion in the 
spillways indicates that very rapid, massive influxes of water played a major role in their origin. 

One mechanism for achieving this is diversion of the north-flowing West Siberian rivers by ice. 
In one reconstruction of the late Pleistocene Eurasian ice sheets, Grosswald (1980)[2] envisions 
spectacular damming of the great north-flowing Siberian rivers with associated spillovers and 
drainage diversions (Fig. 1). An alternative reconstruction involves much less ponding and diver- 
sion [3], but incomplete field mapping and geochronology precludes scientific preference for either 
of these hypothetical alternatives. The great Mansi paleolake was generated south of the Kara 
dome, inundating much of the West Siberian plain [4]. The Turgai Hollow leads southward from 
the Mansi paleolake basin to the Aral Sea basin. Its threshold elevation of 126 m [5] determines the 
level of Lake Mansi. Fluvial and lake sediments in the Turgai spillway document the conveyance 
of flows southward during the latest Pleistocene [6][7]. The paleodischarges then entered the Aral 
Sea basin, which also received cataclysmic flood from the Issyk-Kul region. At its late-glacial 
highstand of 70 m the Aral paleolake had two spillways entering the Caspian (the Khvalyn Sea). 
We recently studied Japanese Earth Resource Satellite radar imagery (JERS-1) (Fig. 2) and 
topographic maps of the Manych spillway, which connected the Khvalyn Sea to the Black Sea. 
The Manych channel displays a suite of landforms characteristic of cataclysmic flooding: 
streamlined hills, elongate depressions (now lakes), and scabland erosion. The immense channel 
width (45 km) further indicates the great' scale of the paleoflow. The paleochannel (Fig. 3) 
indicates a flow cross sectional area of approximately 106 m2 at the 48 m Khvalyn level (28 m 
flow depth). At a flow velocity of 10 ms-1, required for bedrock scabland erosion of this type [8], 
the resulting flood discharge is lo7 m3s-1, which is comparable to that of ice-dammed lake 
outbursts like those of glacial Lake Missoula [9]. 

Cataclysmic lake spillways and related landforms are also inferred for Mars. Spillways at lat. 
20°N, long. 175O, and lat. 10°N, long 175O, connect the Elysium paleolake basin to northern 
Amazonis Planitia. Another spillway occurs at lat.  ON, long. 220°, possibly draining to or from 
Utopia Planitia [lo]. The Elysium paleolake is estimated to have held about 850,000 km3, with a 
maximum Amazonian-age extent of 2 .5~106 km2 and depth of 1.5 krn [11][12]. Amazonian-age 
cataclysmic flooding on Mars was a global phenomenon that has been hypothesized to have caused 
temporal climate change on the planet [13]. The flooding discussed here in our study of Eurasia 
were more localized in their scale, but they may have had a tremendous impact on the regional 
landscape and eco-system. 
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F i g .  1 .  L a t e  
Pleistocene Eurasian 
Ice Sheet and related 
drainage features 
showing location of 
Altay Mountain flood 
area described by 
Baker et al. (1993). 
Glacial spillways 
carried outflow floods 
to the Pleistocene 
predecessors of the 
Aral Sea (A), Caspian 
Sea (C), and Black 
Sea (B). Figure is 
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Fig. 2. Japanese Earth 
Resource Satellite 
(JERS- 1) radar image 
of a portion of 
Manych spillway in 
south-central Russia. 
The arrows indicate 
flood-scoured lakes. 
Image 20 km wide; 
pixel resolution 12.5 
m. 
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