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ABSTRACT, R ecentl y reported d ecreases in th e summertim e ice cO\'e rage 0 [" th e 
Bellin gs ha usen Sea ove r th e pe ri od /988- 9 1 ha \'e bee n mentioned in th e popul a r press 
with so me loss o r th e la rge r spa ti a l a nd tempora l contex t in whi ch th ey occ urred . 
E :-.: pe ri ence ove r th e pas t two d ecad es with th e continu a ll y leng th ening sa tellit e record 
has frequentl y revealed prominent in creases o r d ecreases in regio na l o r e\'e n 
hemispheri c sea -i ce cO\'e rage \\'hi ch las t fo r a se\'e ra l-yea r pe ri od a nd a re th en 
re\·e rsed . Also . in a lmos t a ny se \'era l- yea r peri od in th e short sa telli te reco rd a \'ail a bl e, 
a t least onc regio n co uld be highlig hted as having p rominent ice-cO\'er in creases a nd at 
least onc as ha\'ing prominent ice-co\'e r d ec reases . In the 1988- 9 1 pe ri od of lo\\' ice 
co\'Crage in th e Bellings ha use n Sea, mid-\l'inter sea-i ce e:-.: tcnts no ti ceabl y increased in 
th e Ba ni n Bay/D m'is S tra it region . Placed in th e longe r tem pora l cont ex t of ice ex tents 
since th e la te 1970s . th e ice-ex tcnt in creases from 1988 to 199 1 in Ba lTin Bay/D a \'is 
S tra it confo rm mu ch be tte r with a n interpre ta ti o n of cyclica ll \' va rying w intertim e ice 
extents th a n \I'ith onc of a long-term up wa rd trend . The time se ri es fo r th e 
Bellings ha usen Sea a lso shows m a rk ed multi- year flu c tu a ti ons a nd , a lth oug h in th e 
/989- 9 1 pe ri od th e summ ertim e co\'e rage was unu sua ll y lo w, th e winte rtim e ice 
cO\'c rage no ti ceabl y in c reased, 

1. INTRODUCTION 

J aco bs a nd Co mi so ( 1993 ) rece n t ly re ported so m e 
in te res ting a nd pe rh a ps sig nifi cant d ecreases ill summCl'
time sea- ice cO\'erage in th e Bellings ha usen Sea wes t of th e 

Anta rc ti c P eninsul a. fro l11 1988 thro ug h ea rl y 199 1. Th e 

d ecreases were expl a ined on th e basis o f' reco rd ed int er
a nnual dilTerences in surface winds a nd a ir tempera tures, 
\'C t sho rtl y a fte r th eir p ub lica ti on th ey \I'e re fea tured in a 
, \ 'I'l! ' Jark Times a nicl e \\' ith th e tide, " A \'ast pola r ice 
shee t m ys teri o usly \'a ni shes" (Sulli\ 'a n , ,1993 ) , A t the cnd 

of th e Tillles a rticl e. tho ugh , it \\ 'as indica ted th a t th e ice 

CO\T rage in t1w regio n had rcturned , in 1993 , to its 
" lI o rm a l" conditi on prio r to th e 1988 9 1 d ec reases , A 
stro ng 3 yea r cha nge ill reg io na l sea -i ce l'o \ 'C rage is b y no 
means unu sua l; a nd w hen it ca n be ex pl a ined on th e bas is 
o f int e r- a nnu al contras ts in atmospheri c fo rcings, as by 

J aco bs a nd Comiso ( 1993 ), it is no t consid ered m yste ri o Lls 

b) sc ienti sts fa mili a r \\'i th sea -i ce phenomena , (Th e T illlfs 
anicle\ titl e is mos t like ly no t th e respo nsibility of the 
art icle's a uth or, but it rema ins a pro blem in \, ie\l' of th e 
m ispe rce ptio ns rel ayed to th e p ub li c ,) 

In th is pe ri od of hi g h inte res t in c lim a te cha nge a nd 

th e potenti a lly di sas tro us a ltera tio ns th at huma n ac ti\'iti es 

co ul d be prec ipita tin g, it is pa rti cul a rl y importa nt th a t a 
ba la nced pi c ture be prO\ 'id ed , I f no thin g else, thi s will 
lesse n th e cha nces th a t th e rcportin g o r trul v signifi can t 
cha ngcs (whe th er g radu a l or a brupt ) ",ill be d iluted 
beca use o f too ma n) ea rli er f~ll se c ri es o f' " fire" , o r , in thi s 

case. " ice disappea ra nce". Beca use sea -ice d ec reases 

3+8 

conform eas il y with a concept 0 [" climate wa rmll1g, th e 
sho rt-t erm , seasonall y de pendent sea-ice d ec reases in thc 
Bellings ha usen Sea can be ta ken o ut o r contex t a nd 
hi g hli ghted as supposed e\ 'ide nce of g loba l wa rm ing , It is 
importa nt to kee p in mind th a t o\'e r th e course or th e 

sa tellite record ava il a ble so fa r , a ll seve ra l- yea r peri od s 

sho\l' some regions ex peri encing ice-cO\'er increases a nd 

o th ers ice-cO\'e r d ec reases , T o be specific to th e 1988- 9 1 
pe ri od , thi s pa per presents d a ta showing mark ed sea- ice 
inc reases in th e Ba lTi n Bay / Da\ 'is St ra it region (Fig. I ) 
occ urring O\'e r a ppro:-.: im a tcl y th e same time-frame as th e 

re ported 10 \\ ' ice co\'erages in th e Bellingsha usen Sea. Th e 

1988 9 1 Ba lTin Bay /D a\ 'i s S tra it ice increases a rc th en 
pl aced ill th e lo nge r tem pora l co ntext of th e flu ctua ti ons 
o f' th e Ba [Tin Bay /D a \'is S tra it ice co\'e r since 1978 a nd 
compared with th e flu ctu a ti ons in th e Bellings ha usen Sea. 
Th e la tt er flu c tu a ti ons, furth erm ore, a re sho\l'n to conta in 

wintertime ice-cove r increases O\'e r the 1989- 9 1 pe ri od , 

ca rI ie r hi g h lig h ted fo r its low summerti me ice ex ten ts, 

2. SATELLITE DA TA SOURCES 

T he sea-i ce d a ta used for this stu dy a re d eri\'ed ri'om th e 

sa me sa te llite d ata sets as used by J aco bs a nd Comiso 
( 1993 ). These a re passive- mi crowave brightness tempera 
tures from th e Scanning '\1ulti cha nncl i\licrowave R adi o
meter (S'\-IMR ) on NASA's :\Timbus 7 sa te lli te a nd the 
S pec ia l Senso r J\li c ro\l'a \'C' Im age I' (SS Ml ) on a sa tellite of' 

the Defense i\l e teo rologica l Sa tellite Progra m (Di\ISP ), 
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Fig, I, Identification, ill white, 0/ the B I![ji'/1 Bro'/Dm'is 
Strait regioll used ill Ihe gmeratioll q/ t/ie /J IOls ()/ Fig 11 res 2 
alld 3, T he regioll {'(Ill be seell to eltend n'ell sOIlLIt oj' Daeis 
.)'L ra it , enro m/)([ssillg the Labrador Sea a/ld a Jmall /)([rt q/ 
/lte ,\ or/It A /lall/ir, 

Th e fo rm er d a ta COlT I' th e peri od fi 'om lat c O ctober 19 78 
through mi d -Aug ust 1987 , a nd th e la tte r d a ta th e peri od 

since ea rl y Jul >' 1987 , The hu ge I'a lue of' th e pass il 'e

mi crowa l'e d a ta fo r sea -i ce studi es cent ers on th e sha rp 

contras t in miCl'(l wal 'e emi ssions be twee n sea ice a nd op en 
\\' a ter and the rela ti lT a bse nce o f' a tm os ph eri c int e rfe rence 
\\'ith th e micro\\'a l 'e sig na l. This combin a ti on o f' (~l c to rs 

<1 11 0 \\"5 th e read y id entifi ca ti o n 0 [' th e sea-i ce edge a nd th e 

ca lcul a ti on o r a pp rox im a te sea -i ce concentra ti ons (per

centage a rea l cOI'C rages) \\ 'ithin th e ice pac k, 

The S.\J?\J R is a ten-cha n nel instru m t' n t rece i li ng 

bo th I'erri call y a nd ho ri zonta ll y po la ri zed radi a ti on a t fi l 'e 
frequ encies be t\\'ee n 6,6 a nd 37 GHz , Th e S '\ I '\IR d a ta 
hal 'e bee n used ex tensi, 'C ly in sea -i ce resea rch, a nd a 

compil a ti on a nd a na h 'sis o rthe Cull 8, 8 yea r o f'SJ\Ud R sea

ice d a ta 101' bo th po la r regio ns, plus dt'ta il s on th e theory 

o f' mi c ro\\'al'C im age ry a ncl rel 'iell's 0 (' mu ch of' th e pas t 
\\'o rk using th e S '\l'\IR d a ta, ca n be found In a recent 
S"-I'\IR sea -i ce a tl as by Gloe rsen a nd o th ers 1992 ) , Th e 
a lgo rithm fo r ca lcula ting ice ('o ncentra ti ons uses th e 18 

a nd 37GHz S?\ IJ\IR d a ta a nd obta ins ice co ncentra ti ons 

hal 'ing a spa ti a l reso lution o r a pproxim a tely 55 km a nd a n 

estima ted acc uracy or ± 7% Gloe rse n a nd o th ers, 1992 ) , 
Th e SS'\II is a sel 'Cn-cha nncl instrum C' llt reCell 'lIl g 

I'l' rti call y po la ri zed radi a ti o n a t 22 ,2 GHz p lus bo th 

' 'C i'li ca ll y a nd ho ri zo llla ll y pola ri zed radi a ti on a t 19 ,4 , 

37,0 a nd 85 ,5 GH z, Th ese d a ta have bee n co nverted to ice 
co ncentra ti ons using th e sam e a lgo rithm as used fo r th e 
S'\I'\lR data, altho ug h \\'ith adjustmellls to acco unt fc) r 
th e repl acC' m C' 1ll o f th e 18,0 G H z S.\ 1,\ I R cha nne ls \li th 

th e 19 ,+GH z SS\II cha nn els, Th e a lgo rithm adjustm ents 

\I'ere m a cl e by D, Ca l'a li eri , K, St. G erm a in a nd C. Swil't 

(perso nal communication , 1993 ) a nd illl 'oh'e ne \\' ti c 
po ints plus a mo re so phisti ca ted lI'eat her filt er inco rpora t
ing th e 22 ,2 G Hz SS.\Jl info rm a ti on, The SS '\II radi a ti l'C 

d a ta, th e S'\Ii\lR radi a til 'C d a ta a nd th e S?\I\IR-de ri l-ecl 

sea-i ce co ncentra ti ons a re a ll a \'ail a blc on CD-ROi\J s 

ri 'om th e \\'o rld Data C enter A Cor Gl ac io logy a nd 

:\fa ti o na l Sno\l' a nd I ce Data Center in Bo uld e r, Colo r
ad o, L ,S,A, 

3. BAFFIN BAY /DA VIS STRAIT 

For th e 1988 9 1 peri od , th e Ba rfin Bay/ D a l'is Stra it 
reg io n ex pe ri e nced mid-lI'inte r in c rea ses in sea-i ce 
ex tents, ca lcula ted fi'o l1l th e SSJ\1 1 d a ta as 1. 3 '~ x lOt; 
km~ in Februa ry 1988 , 1.+1 x IOfi km 2 in Februa r y 1989, 

(i ,), , 6 '), 
1. 57 x 10 km - lt1 hbru a ry 1990, a nd 1, 60 x 10 km - 111 

Febru a ry 199 1 (Fig , 2; in 1989 a nd 1990 th e .\la rch 

I'a lues exceed th e Februa ry I'a lues, \I 'he reas in 1988 a nd 
199 1 th e hi ghes t I'a l ues a re in Februa ry) , Disrega rd i ng 
Ba f1in Ba y pro pe r, with it s nea r-tota l ice cO I'C rage in eac h 

Febru a r \' , th e pe rcentage increases \I"ould be co nside ra bl y 

hi g her. but e\'t' n lI'ith Ba fTin Bay inc lud ed , th e ri se is 

substanti a l ( Fig , 2 ) , 

2 . 0 rrrrTlTTTrrTTTTlCTTTTl'TTTTlTTTT'TTTTT'TTTTT'TTTTT'TTTTTTTTTTTTTTTl 
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8affin 8ay/Oavis Strait 
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Fig, 2, ,110Ilth£), al'erage ice eltellts in tlte B(uj'in B(~)' / 

Dm'is S'trait region from J u£v 1987 through December 
1991, frOIll tlte satellite /Jassil'e-microw([l 'e da ta oj' the 
DJIISP SS,lll, .Hajor tick //larks along the horizontal 
a,i,) occlIr a/ j allllal} oJ each y ea r, 

Th e <\ I'a il a bilit y o[ S.\l.\IR d a ta a ll o \\'s th e Baffin Bay / 
D a l"is Stra it tim e se ri es o f Fig ure 2 to be extend ed 

bac kwa rd s to NOI'ember 1978, When thi s is done, th e 

ex tend ed lim e se ri es re\'ea ls th e 1988 9 1 ice-extent 

increases to be p a rt or a nu c tu a tin g pa tte rn \I' ith 
\I'intenime ice extents a pprox im a tely lel 'C I ill th e peri od 
1 979~8 1 , in creas ing 198 1 84, d ec reas ing 1984-88 a nd 
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increas ing 1988- 9 1 (Fig. 3) . The a ppearance is of a 
cyclica l behav ior with a peri od of a boul 6- 7 yea r (Fi g. 3), 

a l thoug h lh e time se ri es is fa r too short 10 es ta bli sh th e 

ex istence of a regula r cyc le. 
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Fig. 3. ,1ioll/lily average ice ntents ill the B(ifJi" B(~JI / 

Davis Strait regioll Jrom .Vovember 1978 through 
Decelllber 199 1) Jrom the satellite /lassive-microwave dala 
of the .tolimbus 7 S!I/ MR and the DMSP SSMJ. The 
data record.r Jrom the two instrumellts ovalajJjJed ill July 
and August 1987, alld both sets of vallles are /Jlolled Jor 
those two 1170nths. Tirk marks along the horizontal (I\ is 
occur at J anllary of earh )leelr. 

Fig ure 4 prm-ides im ages of sea-i ce concentra ti ons in 
thc Ba fTin Bay /D a\'is S tra it regio n in mid-Febru a ry of 

1984, 1985, 1986 a nd 1987, th e major pe ri od of ice-ex tent 
decreases in the SMf\lR a nd SSM I reco rds p lo ll ed in 
Fig ure 3. Foc ussing on Da\'is Stra it between 60° a nd 
65° N, it can be seen that mos t of th e stra it was ice-

covered in mid-Febru ary 1984 bu t tha t the stra it was 
la rge ly free of ice th ro ughout its eas tern two-thirds in 

mid -Februa ry of each of the three succeeding yea rs 

(Fig. 4 ) . This contras t, a long with lessening ice concen
[I"ations to the north , in th e eas tern pa n of'B affin Bay, was 
in th e same direc ti on as a nd compa rab ly dra m a ti c to th e 
1988- 9 1 situa tio n in the Bellingsha usen Sea . Yet th e ice 

cove r in Ba ffin Bay/D av is Stra it successfu lly rebo und ed 

(Fig. 3), as have the ice covers in other seas a nd bays 

fo llowing lh eir own differentl y timed decreases (e.g. 
Pa rkinson a nd Cavali eri , 1989) . 

4. THE BELLINGSHAUSEN SEA 

S\ i[f\IR/SSMI tim e series of mo nthl y ave rage sea-ice 
ex tents over th e 1978 9 1 period a rc given in Fig ure 5 for 
bo th th e Bellings ha usen Sea reg ion (62°- 100° VV ) of 
J acobs a nd Comiso ( 1993 ) a nd the ex tended Bcl lings
ha usen/Amundsen Seas region (60°- 130° W ) used in 

G loe rsen a nd oth ers ( 1992 ) a nd oth er works. For the 

Belli ngs ha usen /Amun dse n Seas, wintertim e (Aug ust
Sep te m ber) ice ex ten ts decreased noticeabl y from 1979 
to 1980 a nd slig h t1 y more, wi th fl uctuations, from 1980 
throug h 1983 , then increased rela ti vcly ra pidl y a nd 
sys tema ti call y from 1983 th ro ug h 1986, reaching a pea k 

in 1986 th a t exceed ed the initi a l peak in 1979 (Fig . 5) . 
Sh a rp ice-ex tent dec reases foll owed ove r th e nex t 2 yea r, 
then increases in 1989 a nd 1990, a nd a slight d ec rease in 
199 1, a ll suggesting a flu c tu a ting in ter-a nnua l behavior of 
the wintertime ice ex ten ts. VVhen exa mined a lone, the 
Bellingsha usen Sea shows simila r flu ctua ti ons, th ough 

with d ifferences in the details, including wintert im e ice
ex ten t increases from 1979 to 1980 a nd cl ec reases ri"o m 
1988 to 1989 (Fig. 5) . The Bellings ha usen Sea time se ri es 

19 February 1984 17 February 1985 16 February 1986 19 February 1987 
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Fig. 4. Color-roded sea-ice cOl/celltratiolls ill Bqffin B(~y/Davis Strait al/d slIIToZllzdingsJor 19 Februal]! 1984, 17 Febnall]' 
1985, 16 Februal), 1986, alld 19 Februar), 1987, as deril'edJrom the data oJ the Kimbus 7 SM M R. B lack indicates missing 
data . 
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Fig, 5, .llollllt[J' al'erage Ice f llmls ill lite Belfingslia llsen 
Sea and the combined Be/lingshallsen/ AlI1l1l1dsell Sl'asji'om 
,r ol'ember /978 through December 1991.]rom the satellite 
jJassive-mirrow({1'1' data of the, \ 'ill7blls 7 S'\1 .1/ R alld the 
D.I/SP SS,I/I , Tick marks a/ollg Ihe It ori::,ollla/ aris 
occur al Janll{(I)' o.f each ) 'ear , 

reveals that th e loll' 1989 Il'int enime ice ex tents rcported 

b y J aco bs a nd Com iso were fo ll owed Iw muc h hi ghe r 
I\'intertim e ice ex tent s in 1990 a nd 199 1, with eac h of the 
fin a l two yea rs ha\' ing ice-ex ten t maxima amo ngs t the 
hi g hes t of the S .\ 1 ~ 1 R /SS\Jl period (Fi g , 5 ) , 

The su mm enim e situ a ti on prese n ted b y J aco bs a nd 

Com iso ( 1993 ) is mo re dramat ic, onlv nea r-coas ta l ice 

rem a ining eas t o f' 90 \\' on 28 Febru a ry 1989 a nd in th e 
entire Be lli ngsha use n Sea o n 14 February 199 1. H O\l'CI'e r , 
J acobs a nd Comiso show co nsidcrabh- m ore ice in the 
inten 'enin g yea r; a nd e\'e n in the ex trem e yea r , 199 1, 

nea rly th e entire region ex hibiting o pen wate r a lso 

expe ri enced ope n lI'ater w ith in the 1973- 87 time-frame 

of th e ea rli er sa te lli te pass i\ 'e-micro\l'a\'e data se ts. e\'en 
on a month'" aHTage bas is (Pa rki nso n , 1992; pla te I ) . 

I\l o re specifi ca ll y, nea rl y a ll th a t part o f th e Bell ingshau
se n Sea exhibiting open wate r in Februa ry 199 I a lso 

expe ri enced open water in February during th e \'Ca rs 

1973 76 of data con> rage by the :\i l11bus 5 Electrica ll y 

Scanning .\ l icro\l'a \T R ad iOllleter ES.\lR ) (Park inso n , 
1992: p la te 3 ) , Th e 10\l'es t su mm ertime ice extents in th e 
Bellings ha use n Sea in th e sa tellite pass i\T-mi crowi\\T 
reco rd 1973- 9 1 came in th e yea rs 1974--76 (ES'\IR data , 

a\ 'a il ab le from the Nationa l Sno\l' and l ce Da ta Center, 

Bould er ) a nd 1989 91. nea r th e beginn ing a nd end of the 
se ri es and hence no t sugges ti \ 'e of a long-te rm trend. 
Furth erm ore, in th e m os t ex treme case sho\l'n b y J aco bs 
a nd Com iso, on 14 F ebru a ry J 99 1, th e minim a l sea -i ce 

cO\'erage in th e Bellings ha use n Sea coincided \I'ith a n 

unusua ll y hea\'y ice cO\'e rage in the nea rb y \\'edde ll Sea. 

on the opposite side of the Antarct ic Pen insul a J acobs 

a nd Comiso, 1993 , fi g. I ) . 
Exa minati on of the indi\ 'idu a l d a ta po ints pla n ed in 

Fig ure 5 re\ea ls th at for eac h o r the eig ht 111 0mhs J une 

1986- Ja nu ary 1987, ex tending from la te a utumn throu g h 

th e entire \I'in ter and spring seasons a nd into ea rl y 

summ er, th e ice ex tents in th e Bellin gs h a use n Sea 
exceed ed th e co rresponding mo nthl y extents in each o f 
the p recedin g 7 8 years. bac k to th e beginning of th e 
S.\ 1:\ 1 R record , Th is is true a lso for the a u tu 111 n mon th of 

April 1987, Ye t, 2 3 years later, ice ex tents in e\ 'ery 

m o n th of 1989 were less th a n th e corresponding ex ten ts 

throu ghout th e 1979 86 period , with th e onc excep ti o n 
that the Jun e 1989 ice exte nts exceeded th e June 1985 ice 

ex tents. This illustrates that e\'en when a n unusua ll y 

ex tensi\'e ice cO\'Crage ex tends in to a ll seasons (e .g , June 

1986- J an uary 1987 plu s Apri l 1987 ) , it does n ot 
necessa ril y presage continued ex tensive ice eO\'e rage , 
Simil a r ly, unusua ll y loll' ice ex tents, such as th ose in 
1988- 89 a nd in the summ ers of 1990 a nd 199 1, do not 

n ecessa ril y presage co ntinu ed lo\\' ice ex te nt s, as 

e\'idenced by th e hi g h winte rtime ice extents in the 

Bellings ha use n Sea in 1990 a nd 1991 (F ig, 5 ) , 

5. DISCUSSION 

The sa tellite passi\'e-mi cro\\'a\'e reco rd s a\'ai lab le since th e 

ea rly 1970s show a nu ctuat ing int er-a nnua l behin'io r in sea 
ice ex tent in ma n)' sea-i ce regions or bo th the :\TorLhern a nd 
So uth ern Hem isphe res (e,g, Pa rkin so n a nd Cc1\'ali eri . 1989; 
Gloerse n and o th ers, 1992 ) , T his nu c ru a tin g beha\ ior has 

th e dange r th a t regio na l cha nges persisting o\'er sewra l 

yea rs can he hi ghli ghted out of co nt ex t a nd generate f'a lse 

impress ions a mongst both sc ientists a nd non-sc ien tists, 
Pre\'iously reported loll' ice eo\'(' rages in the Bcllings ha usen 
Sea in th e summ ers of 1989 9 I a nd th e \I'inter or 1989 a rc 
here p lacecl in the co n text of longer time se ri cs for the 

Bcllings ha use n Sea o\'er the period 1978 9 1 a nd similar 

timc se ri es fo r th e la rge r region of th e Bellings ha use n / 

Amundse n Seas a nd th e I\orthern H em isphere region of' 
BafTin Bay/D a\ 'is Stra it. Fo r each or the regions. th e 
appea rance or th e 1978- 9 I time se ri es is more sugges ti\ 'C 
of a nuctuat ing o r e\'e n somewhat cyc li ca l beha\'ior th an of' 

a long- te rm trend, a lth oug h th e reco rd is I ~lr too short to 

es ta bli sh th e ex istence o f' a 11\' reg ul a r inter-a nnua l c\'C le , 

The summertime iee extents oC 1989- 9 1 in th e Belli ng
, hilu se n Sea we re unusua ll y lOll' for th e 1978 9 I period ; but 
they liTre compa ra ble with the summertim e ice ex tents in 
th e earli er yea rs 1974 76 , as ca lculated II'om th e I\il11bus .5 
ESl\IR data, The lo\\' Il'inlenime extents in 1989 \\-erc 

follo\\'ed by substantial ly g rea ter wintertim e ice extents in 

hoth 1990 a nd 199 1. Furthermore, the yea rs 1989 9 1 
experienced rising lI'intertime ice extent s in both the BafTin 
Bay/D a\'is Stra it region and th e Bellings hause n /Amundse n 
Seas region, The placeme nt or th e 1989 9 1 data into th c 

longer-term contex t of th e S:\L:\lR/SS :\fI 1978- 9 1 reco rd , 

\\ 'it h its p ro minent f1u Cl ua ti ons. should help fo resta ll 
ascr ibing a clim a ti c sig nifi ca nce, from the da ta a\'a il ablc 
so ra r, to eith er th e rece nt loll' sUlllmertim e ice co\'e rage in 
th e Bell i ngs ha uge n Sea o r the rece n t ex pa nd i ng win tl' rti me 

ice eo\'e rage in the Bellings ha usen Sea , th e Be llingsha usen / 

Amundse n Seas. o r BaITi n Bay/Da\' is St ra it. 

Of course th e sho rt d a ta reco rd a nd in complete theor\' 

a rc no more sulIi r ient to p redict con fid entl y a continu ed 
c\'C li ea l beha\ 'ior in a ny or th e regiona l ice cove rs than they 
1I'0u ld be to predic t a continu ed up,,'a rd or dO\l'n-\l'a rd 

trend. The sea -i ce resea rch communi ty rema ins hind ered 

by the blT \'ity o r the data sets and by the large amo unt of' 

inter-a nnua l \ 'a ri a bility sholl' n within th em, Confidellt 
recogniti on o f' c li mate change will likely requ ire doc um en
ted ch a nges in a sui te or I'<lri ab les, lI'ith those cha nges 
ex hibiting spat ia l pa tterns a round th e g lobe th at can be 

ex pla ined by a co nsisten t th eo ry, likely through numerica l 

simulation, In the case o f' sea ice, mod eling res ults o\'e r the 
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past seyeral yea rs for simula ted climates under conditi ons of 
increased atmospheri c CO 2 ha ve considerab ly adjusted the 
ea rl y genera li zed first-order ex pec tat ions, th at increased 
CO2 through increas ing tempera tures wou ld lead to 
reduced sea-i ce co\'erages , A ltho ugh likely \'a lid on a 

globa l sca le, thi s first-ord er ex pectation co uld require 

adjustm ents on regiona l sca les, as a ltered ocea n currents 
a nd wind sys tems co uld lead to ma rk ed increases in sea ice 
in some regions, coincident with ma rk ed sea-i ce decreases in 
o the r region . Indeed , Wash ingto n a lld l\feehl ( 1989 ) 
simula te a more extensi\ 'e sea -i ce co\'e r in the Greenl a nd 

a nd Norwegia n Seas a nd a less ex tensive ice cO\'e r in 

Hudson Bay under one in creased-C02 scena rio (their 
fi g . 32 b). a nd .\1ana be a nd othns ( 1992 ) simul a te a more 
ex tcnsivc a nd thi cker sea-i ce cover in the \Vedd ell a nd R oss 
Seas a nd a less exte nsi\'e a nd thinner ice Co\'(' r in the Arcti c 
O cean under a nother increased-C02 scenari o (thei I' fi gs 10 

and 11 ). For the sea-i ce da ta to be strongly supporti ve of' 

one cl ima te cha nge scenari o \'s a noth er, they will need to be 
exa mined on a broad spatia l scale a nd [or a yarie ty or 
regiona l d ifferences . 
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