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prfs ident  of the Technical 
Panel on Glaciology. 

hE INDEX of the tremendous activity in  the geo- 
phybical scieiice5 during the International Geophys- 

Year is the program in Antarctic seis~nology. During 
IC^i there will he more first class seismograph stations 
in Antarctica than in all of South America. As many as 
five or six seismic field parties, using the best portable 
apparatus available from the petroleum industry, will be 
sounding the barren wastes of Antarctica, determining ice 
thickness and identifying tlie rocks beneath the ice. 

The Antarctic beismology program has been organized 
with three specific problems in mind: Determination of 
I ) ice thickness. ( 2 )  the nature of the Antarctic cont- 
inent and, i?i) the seismic geography of the Southern 
Hemisphere, with particular attention to Antarctic 
regions 

by FRANK PRESS Geophysicists are very much interested in the "water 
budgel' of the eaith. particularly in ilie partitions of 
v,ater between the oceans and continental ice sheets. The 
proportion of water locked in ice sheets is a variable 
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ness in  Antarctica so that ieliahle estimates of ice \uinme 
can be made. 

Field parties froin the United States. Lieat  Britain, 
the Soviet Union and France u i l l  make long traverses in 
tractor trains equipped with portable seismic equipment. 
Using techniques not unlike those employed ill petroleum 
exploration, meaquremenis of traxel iiine of e x ~ ~ l o t i o n -  
generated sound waves reflected from the ire-rock inter- 
face will be interpreted in terms of ice thirknes's. Three 
American parties under Albert P. Crary, chief glaci- 
ologist of the Antarctic expedition. will make t ia \er : t~ 
radiating from the Little Ameiica. South Pule dnd Jh I d 
stations. A fourth airborne pdrty hiill tridke spot meatuie- 
ments in  areas i n a c c e 4 ) I e  lo the ~ t l i e i  team?. 

Ice thickness 

A l i o ~ e l  approdc l~  lo lhe ice ihickness problem w i l l  
also be attempted. The  Antarctic ice sheet. bounded as  
i t  is 11) air and rock. forms an efficient elastic wake guide. 
Earthquake-generated elastic wa\e  pulses a re  dispersed 
by propagation through the wave guide in a predictable 
manner, depending un ihe elasticity of the ice and rock 
and the ice thickness. Records from the half-dozen neivly 
established Antarctic seii-rnograph stations will furnish 
the basic dispel4011 data f rom which ice thickness can 
be  obtained. An advantage of this method is that average 
ice thickness fo r  the region between earthquake and seis- 
mograph station is  obtained. i n  contrast t o  the point-by- 
point determinations of the field party. A serious defect 
i n  the method - and  one which may render it  useless - 
is i ts dependence on the occurrence of a suitably placed 
earthquake during IGY operations in  Antarctica. 

Information on the nature of the Antarctic continent 
is  a major  target of the Antarctic program. Some indi- 
cations of the ice-buried topography will be revealed 
by  the seismic field traverses. Of particular interest is 
the occurrence of buried mountain ranges, and  indica- 
tions of l and  elevations below sea level, as  were found 
i n  Greenland. The  underlying terrain will be examined 
by  recording explosion-generated sound waves refracted 
through the materials of which it  is composed. In this 
way, occurrences of unconsolidated rocks, sedimentary 
rocks, and  igneous rocks beneath the ice will be charled. 

The  extent a n d  continuity of the Antarctic continent 
will be examined, using recently discovered seismic 
waves guided by channels limited to  the earth's con- 
iinental crust. Channel waves have many features in  
common with "whispering gallery" sound? sometimes 
obseived at the base of architeciural domes. Known as  
Lg waves, these eattl~quake-induced vibrations reveal 

by their presence or  absence whethe1 o r  not the path he- 
tween earthquake and seismograph station is continuous 
or interrupted. T1111s" the unlikely possibility that Ant- 

The extent and  continuity of the Antarctic conttnt~rit uii1l 
he examined. using these i~cent l ' y  discovered seisniic 
u aves knou n as L g  waves. 

arctica is composed of d number of islands. rather than 
a single continental mass, \+ill be esidinii~ed. The btruc- 
ture of the earth's crust in Antarctica will be compared 
vtilh that of otin'r continents. The manner of adjustment 
ol 111e 411iar( tic crust to the ice load v<111 be revealed by 
ul~sei  \ atioiiz of gi avitdtiuiidl ac~elerai ion togethe1 with 
idlid flevdtio~i dnd ice ihickne;-;?. 

\lost ui the nolid-t- witinograph sidtions are  located 
111 the horlliern JJenii-ljherix. The prw it-~OII of eaithyuake 
f e t t r i i i i ~ ~ a ~ j o i i :  in t h r  5outliein kltini:plit-re :uflert as a 
result of this distribuiion. Mali? bd-I( que>liunt iemdin 
unaiiswereil d ~ i d  await the J l u ~  oi datd IJOIII  the newly 
established Antarctic stations. The details- oi the t l i~knre  
of the i-outherr~ pur~ io i l  ot the tirruin-I'd( ihi earthqudke 
belt require more accurate epkeniei deteirriitidtiun~, 
especially fo r  the sinaller d~ock'- .  Sugwsted counts tion? 
of the Pacific belt h i t h  Atlantic and Indian Ocean e a i ~ h -  
quake belts have yet to be verified. The fact that earth- 
quakes mark submarine mountain chains raises the inter- 
esting possiliility of discovering new mountain bell:- in 
the poorly charted southern oceans from the location of 
epicenters. T h e  presence o r  absence of earthquakes i n  the 
Antarctic interior is  diagnostic of the broad geological 
picture. I t  may well be that a new species of tremor 
associated with motions in the ice sheet will be recorded 
by  the seismograph stations, It is not sniprising that 
seismology will be  a major  effort of IGY operations in 
Antarctica. 

Caltech and the Antarctic program 

Staff members in Caltech's Division of Geological 
Sciences have been actively involved in the planning of 
the Antarctic scientific program. The Caltech Seismo- 
logical Laboratory is responsible fo r  the training of 
~ e r s o n n e l  and  the design of equipment fo r  the Knox 
Coast seismograph station in Antarctica. The  seismo- 
graphs have been especially designed to detect Lg waves. 
and  ice-guided waves. The instruments a re  particularly 
sensitive in order  to  detect the numerous small earth- 
quakes which might ordinarily pass unnoticed. This  is 
necessary to ensure the recording of a sufficient number 
of earthquakes in  the short time available fo r  operations. 

It  is not an unusual role f o r  earth scientists to par-  
ticipale in  the opening of a new region for  exploration 
and exploitation. Perhaps the TGY effort presages such 
an era  f o r  Antarctica. 
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