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ing 

the present dtpade. 
bince mucli oi ihe field acthjty of }G\ focuses upon 

the Aiitaictii. i t  i? natural that ire I oniinues to be a sub- 
ject of niajoi interest. In  truih, it can't be avoiiied. Full) 

90 percent of the antarctic continent is ice-covered. Some 
85 peicent b) ajea and 90 percent by volume of the 
world's landborne ice lies on this south polar continent 
and contiguous islands. The surrounding seas support 
floating ice shelves and a heavy ice pack. 

Now, a stevedore in Hong Kong, a tycoon on Wall 
Street, or a bather on the beach at Acapulco may all 
regard the Antarctic ice mass as too remote to be of much 
interest. Actually. they; and indeed much of the world's 
population, can be 5erioudy afiected Ly the behavior 
of this body. If it &ere all melted tomorrow, a world- 
wide sea-level ribe con-.eriraihelj estimated at  200 feet 
would occur. This would convert Florida to a few small 
islands and vrould sohe the piobleins of congested traf- 
fic in New York City. 

An objective of TGY Antarctic glaciological research 
is to place this estimate on a firmer basis by determining 
the volume of the antarctic inland ice. Its area, already 
.:iown to be something in excess of 5,000,000 square 
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I l l l t ?  il11 hi; H l l J I i  < I 1  I l ~ i t i ~ C ' l )  >k I t  1 . i 1 ~ 1 l l f l ~  1)) gfl~gldphl- 
cell explorations. air  photography, and geodetic niea.-urv- 
rrients. The great unknown is thkkne:;. The I-io;;. J I  t; 
Shelf has been sounded in a number of place.--. but since 
it is largely afloat, this is  no help in the present probleni. 
Measurements of depth have been made near the edge of 
the inland ice in only two small areas, and. though valu- 
able, these data are wholly inadequate for volume cal- 
culations. 

Previous estimates of mean and maximum thickness 
for the Aritarctic ice sheet are judged to be niurli too 
low. These estimates have been undu ly  influenced 13) tlie 
predominance of observations in West Antarctica, an 
area of high lugged terrain and tl~inner-than-average 
glaciel-. The bulk of Antarctic ice proliabl~ lie' under 
the great Ea't Antarc~ic dome, ~ h i r l i  i b  now known to 
attain an elevation of at least 13.000 feet. Owing io 1J.S. 
preoccupation with establishment of a South Pole sta- 
tion, the Russians have inherited the interior of East 
Antarctica. If they are successful in ebtablishing their 
bases and in carrying out the proposed scientific pro- 
grams. East Antarctica may yield home of the most sir-  
nificant results of the IGY operation. 

ice thickness 
.̂ guess is ventured that ice under the Last Antaictic 

dome will prove to be in excess of 14.000 or 15.000 feet 
thick. It is also anticipated that IGY irivei-tigations b j  the 
1 1  nations now proposing to occupy some 37 hd.-e: in 
Antarctica will establish a mean thic-kness for  the entire 
ice sheet of more than 5,000 feet. Thi: is a tuii~iiieraLle 
boost over the 2,000 feet now cornniuiih tiled dii<i iireil 
in calculations. Ice thickness will lie ~iieakured hy [he 
usual commercial seismic exploration tecl~riiques, whii h 
involve the recording of artificially generated 'waves re- 
flected from the rock floor beneath the ice. Earthquakes 
are to be recorded at a few Antarct~c staiioiis. and. if 
some of proper size and location ocrm during ICY, the\ 
may afford another means of arriving at a figure for 
average ice thickness. These methods are more fully 
explained by Frank Press in a companion article. 

Now, the more important question facing our sieve- 
dore, tycoon, and bather is the possibility that enough 
Antalctic ice will melt to cause a significant sea-level 
rise within the near future. A one-foot rise would be 
embarrassing and a 10-foot rise catastrophic. Melting of 
25 to 35 feet of ice from the entire surface of ihe Ant- 
arctic ice sheet would raise worldwide sea levels by one 
foot, and this amount of melting currently occurs on 
glaciers in other parts of the world iri a few years. We 
have little basis for  estimating the potential for such an 
occurrence in the Antarctic, but studies during IGY of 
accumulation wastage, the micrometeorological factors 
affecting these processes, and the past history of fluctua- 
tions in ice volume will help imn~easurably in evaluating 
the possibilitiei-. 

Wastage of -4ntaictic ice orwlrs at present by melting. 
evaporation, wind erosion, and calving in the form of 
icebergs. This Idst may be the rnosi important. but it is 
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considerable warniingof the e1n 11 i ~ i i ~ i ~ t ~ n t  t auld ou I I A  

without no tab l~  IncleJnuy jilt Iiuig dud ct 4po.i ~ I I I J I I  I n  
fact, one current]) popular i h rmj  hoi& thdi d n  I J S ,  i i S i - t  

of temperature in the Antai(iic n oulii pixiiuv di i  t - \ -  

pansion of the ice rather than a Arinkage. D H I J I ~  to the' 
increased snowfall resulting f ~ o n i  g i ~  dtei vutei L ~ I , I  

content in the atmosphere. Thii- is entiicl) ~ U ~ Ã ‘ I J J I  IJl1i 

i t  too remain; a :peculation u i 1 t 1 1  more is knouii <iI)oui 
Antarctic aci uimilatii-in, jvasltigtL dud ilie ( ~ J ~ I ~ I I J ~ ~ I I I ~  

meteorologital factors. Recent scare headlines ( CJJ ld . ' l J i -  

ing the possibility of a disastrous ribe of sea level i i i thu~ 
the next few decades overlook ihe difficulties of I I I ( ~ I W ~ .  

i ng the  wastage of Aniarctic ice. A warming of the di.iii(,- 

sphere may actnallj r'aube a fall of sea level. 
Evidence of forrnei fluctuations in volurne of the hi- 

arctic ice sheet will l ~ e  carefully studied with the ail11 I ~ J  
relating then] t o  clirndir flurtiiat~ni-is of idei~tifial~le h p t  

and magnitude. The Iiis~ory ol ihe ice sheet lor  tlic pa2t 
500 to l.OdO yedi: will be read in part from coves from 
deep drill holes. In this btudy the oxygen-isotope re- 
seair1ie;- c~i Â dlteih'e Sdin Kpstrin will play a major nile. 
Ppstein, e-'i-ociate 1)iufes:or of geochemistry, and liib 
I olledgufi h a i ~  slionis I ~ J !  th,' annual layers of a ( (  t i -  

imildtion in fc i io~ and ice on ~ la i i t - r s  can be ideiitiht'd 
I J ~  the differences of oxygen-isotope ratios i CP'/UJ ) J  

whi(h iefleit the temperature at ~ + l ~ i c h  precipiid~ioi~ t ~ -  

in xed. This relation. plus the f a t  1 that bt culdr x dr1~ l lu11~  
in relative temperature are ilidicdted b) these raHo: nil1 

show whether colder or warmer peiiods in Antd~i-tic 1 1 i ~ -  
tory have resulted 111 an increase or decrease of nei d i  - 
cumulation. 

Ice packs and glaciers 
Many other phases of glaciological research will Lr 

pursued in the Antarctic and on other parts of the gl1Jht 
by the more than 50 nations participating in i^A die 
Arctic will come in for its share of attention asid t u i i -  

siderable work is planned for the ice pad< ctn.t1niig t l iv 
north polar sea. both by the U.S. and Rubria. r l I i ~ ~  Lirgt 
islands of old thick ice within this pack uil l  he of - j m  iiil 
interest, partly because of their possil11i.- i-tia~iLgic ustb, .A 
Caltech crew will be engaged in detailed >tudie? ul ill? 
Blue Glacier in the Olympic Moiinittiu? \I d:l.inigtu~~, 
with the objective of det~rminiiig iiie iiiedidiiirdl h t  - 
havior and flow laws of that "piii>tii ' I Ã ˆ H  iw. 'i; it 
exists in ~ c h  natural bodies. 

The IGY is designed j.i.ri.uiiiiiIj I I J  > irltl ( ooj diluted 
studies of various geophy-ii.'~l j.ihei~~~.iiii.~ii~i pa1 ti( u1.i.i I >  
those for which f c y i i ~ ~ l ~ ~ ~ 1 ~ J l l r  oh-( n ~ l i u l i r  in 1.1 I ~ I I J I I ] J ~ ~  
of widely separated luitilitir? c-j~t*cidllj t ~ l ~ d h I e .  
The behaxior of tht e ~ i  111'- 4 i i d ~ I )  i i  c l,oiiiv? I ?   eld died tu 
worldwide conditi~.m- J I I ~  i &II io1ogh d l  ic-earch 
is designed to (Jrituiiiiit~ n h t  t11.-i cn~ithti i>n~ and rela- 
tions are. 
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