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The Eastern Eunae Planum Out f low Complex (1,2,3) extends from chaotic te r ra in  o f  
Juventae Chasms (-Zui 6Zo) northward along the Lunae Planum--Xanthe Terra contact 
(Fig. 1). Eleven hundred ki lometers t o  the nor th  it turns eastward across Xanthe Terra 
and onto Chryse Planum. This out f low complex i s  divided i n t o  three d is t inc t  systems: 
the Upper Maja System (21, the incised channels o f  the Maja, Vedra, Maumee and Bahram 
Valles, and the unconfined f low o f  Lower Maja across Chryse Planit ia. The erosional 
and deposit ional features o f  the Eastern Lunae Planum Outf low Complex suggest tha t  
i t  was formed over a short  period o f  t ime by catastrophic flooding--analogous t o  the 
channeled scablands o f  Eastern Washington (4). 

The southern reaches o f  the Upper Maja Val l is  are composed o f  deeply incised 
anastomosing channels. Northward, the f l ow exh ib i ts  erosional scours, probable 
deposit ional bars, and streamlined residual  uplands as i t  spreads la te ra l l y  12). 
Shallowt r imless depressions in t h i s  region (90; 58.50) may be analogous t o  t e r r es t r i a l  
thermokarst alases (3). Small patches o f  chaotic te r ra in  ( I s te r  Chaos, 12O; 53.5") along 
the eastern edge o f  the broad trough acted as  secondary sources o f  water. Bedforms i n  
the confined f low o f  the canyon section include longitudinal grooves, cataracts, 
erosional scours and possible pendant bars  ( 2 ) .  I n  the Chryse section, numerous smal l  
anastomosing channels cut the surface o f  a broad, low cone o f  a l luv ia l  mater ia l  a t  the 
mouth o f  Maja canyon. Fur ther  east, mult ip le channels dissect r idges i n  the 
plains-forming mater ia l  o f  Chryse basin. 

The i n i t i a l  out f low surged northward along the eastern edge o f  Lunae Planum and 
impounded on the plains surface (i) u n t i l  the f lood crested the Xanthe Terra highlands 
t o  the east and sp i l led eastward toward Chryse. A t  the eastern edge o f  Xanthe Terra 
( i s o ;  54°), the f lood waters ponded behind a high standing r idge o f  rugged terrain. 
This Xanthe catchment basin f i l l ed  until a diversion channel directed the f low 
southward and eastward around the barr ier .  Continued in f lux  i n t o  the Xanthe 
catchment was greater than the out f low in the diversion channel, and the water leve l  
eventually crested the barr ier  r idge t o  s p i l l  on t o  the Chryse surdace. A gorge was 
rapidly cut though the ridge; the lake was drained; and the diversion channel was 
abandoned. An a l luv ia l  cone was bu i l t  a t  the mouth o f  the gorge I ieo;  53.5O) as the 
confined f low spread lateral ly.  Waning f l ow  across the f an  cut numerous smal l  
d is t r ibutary  channels. F low from the canyon spread across the western edge of Chryse 
t o  be come ponded behind the wrinkle r idges (2). The Maja +an continued t o  develop as 
a fan-delta. Again, once the lake leve l  crested the ridges, it continued t o  spread 
eastward across the plains surface. 

Water on the Lunae Planum surface was no t  completely drained. This upper lake 
continued t o  ex is t  a f te r  the canyon section was incised across Xanthe Terra. Smooth 
plains-forming mater ia ls on t h  f l oo rs  o f  some craters represent lacustrine deposit ion 
w i th in  flooded craters. Benches along the Xanthe Terra contact ( i60; 55.8") may 
represent wave cut terraces along the shoreline, and secondary channeling o f  the Maja 
fan may represent episodic f l ow through the canyon. Therefore, the upper lake was 
drained by episodic release t o  Maja Va l l i s  and by encroachment o f  Bahram Va l l i s  by 
headward erosion acres5 northern L i~nae Planum. 

Th is  scenario suggests tha t  the out f low and catastrophic f loodingt as w i th  most 
consequent stream systems, was temporari ly impounded a t  several loca l i t ies  along i t s  
course. The f low durat ion was extended by intermediate storage and release from 
catchment areas and by in f lux  from secondary sources in chaotic ter ra ins along the 
middle reaches o f  the out f low channel. 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



LOWER MAJA VALLES 
Rice e t  al .  

REFERENCES: 
1. De Hon R.A. (1987) Lunar Planet Sci. XVIII, 227-228. 
2. Baker V.R. and R.C. Kochel (1979) J. Geophys. Res. 84, 8183-8204. 
3.  Theilig E. and R. Greeley (1979) J. G e o o h ~ s .  Res. $4, 7994-8010. 
4.  Baker V.R. and D.J. Milton (1974) Icarus 23, 27-41. 

LPSC X I X  977 

Figure 1. Sketch map of Maja Vallis. Large ephemeral lakes are shown by stippled 
pattern; major channels by dash and dot line symbol. 
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