
EARTH SCIENCE a satellite. Smith and Sandwell were also able 
to t&e advantage of what Haxby calls a 

0cean'~loor Is Li 1 Bare by "quantum leap" in gravity mapping: new data 
from &eE- Space Agency's ERS1 sat- 

New Satellite Data ellite and from Geosat, a US. Navy satellite. 
The Gwsat data were collected from 1985 to 
1986 but not fully declassified until 1995, after 
the ERS-1 data were released. 

Just a few kilometers of water hide the wean NOAA c o b t o r ,  David Sandwell. Unforhmately, "gravity is not bathymetry," 
floor from view, yet its features are less famil- Theonly way toobtainpreeisedeptbinthe as Good& p u ~  it. The satellite data can't 
iar than those of the moon. Ships mapping open ocean is with & t i d  bath-, in reveal fea- smaller than about 12 kilome- 
the depths miss huge tracts of ocean floor; which a ship measures the distance to the w, c o n e  thegravity data to depth 
satellite measurements of gravity variations ocean floor by bouncing sound waves off &e  run^ into nodinear co~~$~atim in d d b ~  
give only indirect clues to bottom topogra- bottom. Unf-tely, a ship can rake .mind- water; and local va&tions in the density ofthe 
phy. Now, a team of geophysicists has tried to ings only in a narrow strip. There me placesas ocean floor can produce gravity anomalies 
remedy the shortcominp ofboth appraaches large as the state ofOklahoma whereno 4- mimicking those produced by seamounts. Sedi- 
by combiningthem. Using ship sound'lngs to ing data are a ~ ~ , "  says Smith. Rere &e ments pose a special problem for satellite 
correct new and recently declassified satel- contwrs of the ocean fbxn have ta be dram bathymeay. Because the basalt of oceanic crust 
lite data, they have producd the isdenserthan~~aburiedseamountor 
most detailed global map of h e  30, fractwe zone will still show up in the gravita- 
ocean floor so faf. a 68-dlian- 
pixel panorama described on page 
1956 of this issue. 

Some resewhers are hsiling the 35m 
new database as our best vim yet of 
chis remote landscape, o i k q  more meamrem~ts wherever pos- 
than twice the d t i c m  of the best 
previous global map. Orhers fault it 
for still failing to meet a . I M " 3 ~ ' " f i j . n  
camgaphas fAandard of literal w- 
curacy. Either way, it won't be ignored, pre- at a e&tahp2ace, they construcred a math- 
dictsoneof&edev&lopersafthemap,gev- '2 d " d e r  function" to convert grav- 
physicist Walter Smith of the Naabnal ity data into topography. They could then 

apply the same trader function to the satel- 
lite gravity data over nearby regions that had 
not been covered by ship. The result was a 
"predicted bathymetryn for the whole region, 
with a resolution as fine as 1.1 kilometen at 

In areas like the mi* ridges, where 
thereislittlesediment,Cande&&emap 

have to r e h e  their views of the sea-floor "spec&!' Among other things, it reveals 
-ding P- that takes  ti^ that apparendy along 
midocean ridges. The amp may even have ~~ (km) theridp-aprocesnotexpeaedinypgdi- 
geopolitical uses: The view ofthe c m b d  A b&tw fikenaga Campared to a tmc~inal t i d  the~ry. Moreover, &en W t h  and 
shelves it offers may allow some countries to chart, 'estimated topography" is adoser match Sandwell comp;ned their p&ckd hhym 
definehgerclaimsofterritorialwat;e~."Fora @ a G f u a l s ~ ~ ~ a ~ ~ T ~ ( W ) -  e t q  near the I ~ x I & ~  Seat~xmts, 6- 
user who is aware ofthe dmvba&, it's a very east of Tahiti, to a W-drawn barhymemk 
useful database," says Steven G&e, a marine based on geological #. "It's like draw- chaa, they found that their map is better N 
geophysicist at the Scnppe Institution of ing a map ofa city, where youknow a lot about c a ~ W  the ofthe floor. A cum- 
Oceanography in La Jolla, California. o n e ~ t , & e n ~ f o r 1 Q n \ i l e s , t h e n a l o t  parisonwithactualxmchwhashipsurvey 

Nearly aU experts in mpogm- about another street,'says Wyid Monahan, a this year shcmd however, that some of the 
phy warn, however, that because the new map geophysicist at the (Ln.&in Hydmgrqhc pdcteddepths were &by huthclreds of meters. 
relies so heavily on satellite data, it should not Service. "If there are buildings m one street Still, Smith points wt that, satellite 
be interpreted too l i d y .  'The map looks and buildqp on the other, you asume there ping has two great advantages: speed and uni- , 

stunning and does a great job of pinpoimting are buildmgs in between" h i t y  ofcoverage. Aunnmittee convened by 
the location and trends of underwater fea- A satellite, by cannast, covers a wide theUS Navy, he says, estimated that it wauld 
d u t  not] their a m p l i e  says An- swath, but cannot sense the b o r n  of the mke more k a century of survey time $ a 
drew G d i e ,  a geophysicist at Scripps. "It ocean at all. Instead, it bounces microwaves state-of-the-art &p, at a cost approaching 
can't be used for shallow-water navigation, be- off the surface to measure its +, and the $1 btllian, to fully map t h e m  says Smith, 
eause it is an estimate," adds Bill k b y  of resulting pattern of lumps and bulges reflects Them isson~edw i n m v ~ t h e  world in 1 
Columbia University's Lamont--Daherty kith what is undmearh. Aseamount, fos example, y a  for [G-r's cost of] $60 million" 
O h t o r y  in Palisades, New Yo& who pro- exerts a small but measurable gravitational -Dana Mackenrie 
duced similar but lower resolution gravity maps pull on the water around it, creating a bump 
of the ocean in the mid-190s with Smith's 2 or 3 meters high that is wily detectable by Dmm Mmkmje is a.twiter in Smua CruZ, CA. 




