
Magellan Paints a Portrait of Venus 
The best images yet of Venus are providing unprecedented insights into the planet's 
geology-nd whetting researchers' appetites for more 

MUCH TO THE DELIGHT OF PLANETARY SCI- 
entists, the National Aeronautics and Space 
Administration gave the go-ahead last 
month for an extension of the Magellan 
spacecraft's stunningly successful mission to 
Venus. Magellan, although initially plagued 
by mission-threatening electronic problems, 
has mapped more than half of the cloud- 
shrouded planet in unprecedented detail 
since it arrived at Venus last August. That 
detail is evident in the selection of images on 
these pages from which planetary scientists 
have deciphered everything from how some 
Venusian volcanoes work to which way the 
wind blows. 

Although team scientists are thrilled by 
the crisp radar images they have received so 
far, they are eager for more. Indeed, unless 
the craft makes additional circuits of the 
planet, large holes will remain in the global 
map of Venusian surface geology. The rea- 
son: The shape and orientation of Magel- 
lan's initial orbit, coupled with the electronic 
problems and radio interference by the sun, 
will cause the spacecraft to miss about 20% 

of the surface on its first pass. 
But there will be more to the extended 

mission than just filling in the holes in the 
map, says Magellan project scientist Stephen 
Saunders of the Jet Propulsion Laboratory. 
Planetary scientists also want to explore 
subtleties of radar mapping that could help 
them go beyond just counting craters, vol- 
canoes, and faults to address more difficult 
questions about Venusian geology. Do vol- 
canoes continue to erupt beneath the 
planet's enshrouding clouds? Does Venus 
have its own version of plate tectonics? In- 
deed, although NASA has just approved a 
second circuit after Magellan completes the 
current one in May, team members have 
enough experiments in mind for four more 
243-day circuits. 

Although there's plenty of work left, the 
first half-circuit of routine mapping has al- 
ready shown just how good Magellan's im- 
ages are. Their resolution, about 120 meters, 

Going, going, ' gone. Decreasing reso- 
lution can make geology inscrutable. 

is about 10 times better than the best ob- 
tained previously by the two Soviet Venera 
spacecraft. If Magellan were mapping 
Earth, for example, it could clearly "see" 
Mount St. Helens (left image below), but 
when the resolution is degraded to the level 
of the Soviet craft (1  to 2 kilometers), the 
mountain nearly disappears. And Mount St. 
Helens, along with the rest of the surface 
features, would vanish entirely at the 20 to 
70 kilometer resolution of the U.S. Pioneer 
spacecraft, which had heretofore provided 
the greatest coverage of the Venusian sur- 
face. 

The myriad detail brought out by high 
resolution is evident in a recently released 
Magellan image (above) of the Lavinia region 
in Venus' southern hemisphere. The image 
covers a 500-kilometer square. Near its center 
is a 40-kilometer-wide impact crater with two 
bright lava flows that may have oozed away 
immediately after impact-a rare phenom- 
enon elsewhere in the solar system. The dark 
parabolic feature crossing the image h m  
bottom to top seems to be a newly discovered 

just to the right of the crater, allow wind 
directions to be traced. In the first quick look 
by Magellan team members, the winds on 
Venus' s d c e  seem to fit the broad circula- 
tion patterns found there bv U.S. and Soviet 

I I Early Magellan science has revealed other 

1026 SCIENCE, VOL. 251 



penetrate 
. I - - 2  &- - 

Venus' clouds. Rut it 
y I C ~ U  LU confusion. because vis- 

im oozea 
z u a  ontc 
xrface. 

ible 
' will 

get 

: light anc 
interact v 

 logical fe; 
P - 

we radiati' 
ntly with t 
the plane . . 

1 microwa 
ery differe 
atures on 

. . 

on 
he 
t 'S 

race. In particular, tne Images 
-ained by radar mapping are 
ch more influenced by the angle 
which the radiation strikes the 

he 
re - 
ni- 

An expl 
w i n d b l  
could mc 

dace. At , 

enera ra& 
~sian  surf 

the low ar 
Lr illumin; 
ace, for e .. - 

lgle that t 
ited the \ 
xample, r 

. .  , 
features. It's found a novel type of vol- 
m in which thick lava oozing onto a flat 
ce forms 25-kilometer-wide pancake- 
~uddles (above). And the volcano with a 

new 1 crowaves can glint om a nage 
that is faci~ 
sunlight spa 
ing; the ridsc d plullllurllL 
fe 3w right). 
ric nearly fa( 
w :d at the t 
ot tne ground-based hrecloo 
(below left). Using dif 
to remap some areas d 
lan's extended missic;,, 

slope 
'aY 
ik- 

I J a r  
me 
ew 
,les 

radar 
;les 
;el- 

ulUS 

~g the rat 
lrkles on  t -- - -..-- 

dar the u 
he sea, m; 
-...-..* ..", surfa~ 

like r 
fan-sl 
obvic 
explc - 

ing downs 
e site of : 
t). 

vind is an 
~sh-laden 

But the sa  
ie from vi 
ligher ang . ., 

haped fean 
)us candid 
~sive erupt 
. . - -  

ure extend 
late for th 
ions (righ~ 

. ,- 

ature (belc 
1ge might 
hen image - ' 

C 

more 
of th 
atelv 

Jther Venuslan features are provlng 
enigmatic. Even at the high resolution 

e Magellan images, it is not immedi- 
obvious how the Danu Montes 

Terent ang 
uring Mag ... ...".. +I- 

ntain belt 
~ r d  or is it 
,ff a broa~ 

formed. 
a crumple 
d bulge? ' ,. . \ 

Was it s 
:d pile of c 
The origir .. . . 

;queezed 
:rust that 
IS of the 

" 

re 
ound of r~ 

Other wl 
8 . .  

veal featu 
lapping. 
ork plannt 

. , a  

res missec I in the fi 
aginativs 
ject swi ..- 

e black-an 
tches to 1 

hotos of ; 
tos taken 

. a .  

i sub- n 
from 1 . . 

~d-white p 
zolor pho . . 

upwa 
slid c of 

al tr~rent  angles ana unaer varylng llgntlng tne mlsslon lncluaes tne mapplng or s u ~ t l e  
conditions. The new pictures should reveal g ations around the F ~ s e  
previously unseen aspects of the subject. a 1 by such subsurfac as 

And there could be plenw of aspects of the tklc ~ ~ x u K  plumes that feed lava L u  YulCLlni~ 
ty variatio -he 
~p and dc SO 

~t can be x -  
not. I ne arrrerence IS aue largely to cne tuna cause tney proauce a Doppler snlrt In the 
of "light" Magel Magellan radar radio signal being b th. 
illuminates the Ve face using elec- But the gravity mea: hat 
tromagneticradiati~~~ wLuldwavelengthof12.6 Magellan's big dish allLLlllla VC vuLIILCU at 

:d for the extension . " l  ra terralns (below), so called because ot 
mosaic-lil 
are even 

re appeara 
more obsc 
.- ---1. 

Y resolu- 

LI& --1-1: 

;ravity vari 
re inducec 
I.- Lo:..- - 

~lanet. Thc 
e features 

*- .,,.I,--, 
u 

:I circuits ( 
ve some 01 
: circuits s . . .  

~f Venus \. 
Fthese eni! 
vill allow 

them to  
example, 
scientists 

Venusia 
One rea 
images r -. 

n surface t 
son is thai 
.esemble ac 

..m 

L ,  

hat haven' 
t although 
trial photc 
. ' ,  

seen. h 
radar sl 

eyare s 
I .  t 

- .  
lot spots. 
pacecraft 
lightly, m~ 

The gravi 
to  bob u 

ns cause t vill enable 
p a s .  For 
Magellan 

't yet been 
Magellan 

graphs, th 
, .. 

tiona 
resol 
more 

>wn ever 
detected 1 

1 . r .  . . 
otions tha 

IKer wltn tne raaar so tney can get new 
mation from its images. The results will 
3mething like what happens when a 
oarapher who has been taking unim- 

~ck at Ear 
require tl 

.P ..,4..tPCI 

lan uses. 
:nusian s u ~  ... ..;*L. " .., - 

centimete 
the mica 

- 
larth rathe he surface SO 

hey can't fhile map1 
With th aft's prot ler 

control for me ume being. Magellan sc~en- 
ists and c :he 
agaries of IU- 

horizing r,,.,,,,,, m e  8-month 
circuit at a  re 
they're in me 
other NAS be 
working just me wav tne sclrnrlsrs s a d  it 
P :RR 

of Venus, :r than at t 
be done a 
e spacecr 

_ 1  : - -  - 

i n g .  
~ lems unc 
. - 1 , .  . 

" 2 

can worr 
Although 
t , =nr .n"P  < 

" 
y about 1 

NASA is ; 
crometer 
lengths ( funding. . . 

m.CG.r.- P" 

 hat's an 
advantage, be- 
cause micro- 
waves, unlike 
visible light, 

time, Ma 
a strong 1 
A mission 
. . I ~  - - - - ~  

.gelIan scic 
position. ' 

s, this one 
--  &,- . . -' . 

~ntists fig1 
Unlike so 
: seems to  
.. & . &. . . . . 

tessera 
r z g  ridges 
erY. 

enigma. 
and valr 

une scene, IWO vlews. wztn r 
what you see depends on how you 

I MARCH 1 9 9 1  RESEARCH NEWS 1027 




