
The Oceanography Report 

R i ux<; TITER MOM KTE RS. 

The Oceanography Report 
The focal point for physical, chemical, geological, and bio­
logical oceanographers. 

Associate Editor: Arnold L. Gordon, Lamont-Do-
herty Geological Observatory, Palisades, New York, 
10964 (telephone 914/359-2900, ext. 325) 

Greenland Sea 
Ice/Ocean Margin 
PAGES 8 2 - 8 3 

Miles G. McPhee 

I n t r o d u c t i o n 

O n e of the f u n d a m e n t a l obstacles to u n d e r ­
s t and ing bo th w ea t he r a n d long t e r m cl imate 
variability of po la r a n d s u b p o l a r r eg ions lies 
in knowing what cont ro ls t he posi t ion a n d be­
havior of the b o u n d a r y be tween o p e n a n d 
ice-covered ocean , t he m a r g i n a l ice zone 
(MIZ). O v e r t he seasonal cycle, var ia t ion in 
sea ice coverage of t h e wor ld ocean is a b o u t 
25 million k m 2 , r ough ly 7% of t h e total a rea ; 
t h u s a significant p o r t i o n of t he ocean is at 
some t ime d u r i n g the year p a r t of t he MIZ. 

F r o m the po in t of view of air-sea in te rac­
t ion, the MIZ is a very c o m p l e x system: an in­
terface be tween ocean a n d a t m o s p h e r e with 
potential ly e x t r e m e hor i zon ta l a n d vertical 
t e m p e r a t u r e g rad i en t s a n d la rge var ia t ions in 
mechanica l p rope r t i e s . T h e j o k e r - i n - t h e -
deck ' is, of course , sea ice—it modifies m o ­
m e n t u m t rans fe r f rom the a t m o s p h e r e ; d ra s ­
tically al ters surface a lbedo ; serves as an effi­
c ient t h e r m a l insula tor ; d a m p s sur face wave 
mot ion ; a n d , because it is relatively f resher 
t h a n sea water , may substant ial ly c h a n g e both 
t e m p e r a t u r e a n d salinity s t r u c t u r e in t he u p ­
p e r ocean by me l t ing o r f reezing. Sea ice is 
highly mobi le in r e s p o n s e to surface wind , ca­
pable of t ravel ing tens of k i lomete rs p e r day. 
It t hus r e p r e s e n t s a nega t ive source of bo th 
salt a n d hea t t ha t can be advec ted long dis­
tances across water—mass b o u n d a r i e s by at­
mosphe r i c systems. I t is e s t ima ted (e.g., 
Hibler, 1979) tha t fresh wa te r e x p o r t e d f rom 
t h e Arctic Basin t h r o u g h F r a m Strai t as sea 
ice (about 1 0 5 m 3 s _ 1 ) is r o u g h l y c o m p a r a b l e 

to the total con t inen ta l runof f e n t e r i n g the 
basin. In this sense , t he MIZ of the N o r t h At­
lantic, desp i t e its l imited a rea , is t he t e r m i n u s 
of a vast te r r i tor ia l wa t e r shed . 

O v e r the past d e c a d e , field e x p e r i m e n t s 
(notably the Arctic Ice Dynamics J o i n t Ex­
p e r i m e n t ) a n d theore t ica l m o d e l i n g of sea ice 
a n d the adjacent a t m o s p h e r i c a n d oceanic 
b o u n d a r y layers have dramat ica l ly inc reased 
o u r u n d e r s t a n d i n g of t he behav io r of ice-cov­
e r e d oceans . At t he s a m e t ime, t h e r e has 
been m u c h in teres t in o p e n - o c e a n f ronta l a n d 
mixed layer processes . In 1979 a w o r k s h o p 
on the Seasonal Sea Ice Zone , o r g a n i z e d by 
Wilford Weeks , p r o v i d e d the first systematic , 
mul t id isc ipl inary a p p r o a c h to ident i fy ing 
p r o b l e m s faced in u n d e r s t a n d i n g seasonal sea 
ice a n d p r o v i d e d e x p e r i m e n t a l t e chn iques for 
add re s s ing t h e m (Andersen et. al, 1980). 

In subsequen t mee t ings a r e sea rch s t ra tegy 
was fo rmu la t ed f rom which e m e r g e d a s t ruc­
t u r e k n o w n as M I Z E X (Marg ina l Ice Z o n e 
E x p e r i m e n t ) . M I Z E X is an in t e rna t iona l , in­
terdisc ipl inary project a i m e d at s t udy ing spe­
cific processes in t he MIZ as p a r t of a m o r e 
c o m p r e h e n s i v e effort to u n d e r s t a n d how t h e 
a n n u a l a n d l ong - t e rm variability of po l a r ice 
m a r g i n s re la te to large-scale a t m o s p h e r i c and 
oceanic c i rcula t ion (Un te r s t e ine r , N. , Air-sea-
ice in te rac t ion r e sea rch p r o g r a m for t h e 
1980s, u n p u b l i s h e d r e p o r t , A p p l i e d Physics 
Labora to ry , Univers i ty of W a s h i n g t o n , Seat­
tle, 1983). T h e p r i m a r y focus of M I Z E X is 
t he G r e e n l a n d Sea ice e d g e in t he r eg ion 
n o r t h a n d west of Sva lbard , w h e r e mos t of 
t he e x c h a n g e be tween t h e Arct ic O c e a n a n d 
the rest of t he wor ld ocean occurs . T h e gen­
era l r e sea rch s t ra tegy, desc r ibed by Wadhams 
et. al. (1981), inc ludes field e x p e r i m e n t s 
p l a n n e d for t h e s u m m e r s of 1983 a n d 1984 
(MIZEX 83 a n d M I Z E X 84) (Johannessen, 
Hibler, et. al, in press) with follow-on win te r 
a n d s u m m e r e x p e r i m e n t s la ter in t he d e c a d e . 
C o m p l e m e n t a r y work is p l a n n e d for t h e ice 
e d g e in t he B e r i n g Sea ( M I Z E X W E S T ) , as 
descr ibed in Eos, D e c e m b e r 2 1 , 1982, p . 
1220. 

S c i e n t i f i c C o n s i d e r a t i o n s 

For concep tua l a n d o rgan iza t iona l clarity, 
t he M I Z E X effort has b e e n b r o k e n in to seven 
s u b g r o u p s : r e m o t e sens ing , me teo ro logy , ice, 
o c e a n o g r a p h y , biology, acoustics, a n d m o d e l ­
ing. S o m e of t h e major p r o b l e m s a n d p r o ­
posed work in each discipl ine a r e desc r ibed 
below; m o r e c o m p l e t e desc r ip t ions may be 
f o u n d in Wadhams et. al. (1981); a n d Johannes-
sen, Hibler, et. al. (in press) . 

Remote Sensing 

Given the ex t en t a n d inaccessibility of a r eas 
affected by the MIZ, r e m o t e sens ing is t h e 
only practical way of app ly ing inc reased u n ­
d e r s t a n d i n g f rom e x p e r i m e n t s like M I Z E X to 
l ong - t e rm m o n i t o r i n g a n d r o u t i n e p red ic t ion 
of ice-edge character is t ics . Eddy- l ike s t r u c t u r e 
a long the ice e d g e in t he G r e e n l a n d Sea has 
been shown by L A N D S A T image (see cover) . 
Similar images have b e e n a t t a ined with mi­
c rowave sensors (e.g., Johannessen, Johannessen, 
et. al, in press) , d e m o n s t r a t i n g t he feasibility 
of a l l -weather , al l-season r e m o t e observa t ion . 

If M I Z E X succeeds , for e x a m p l e , in p rov id ­
ing reasonab le es t imates of c ross -edge hea t 
a n d mass e x c h a n g e in e d d y o r b a n d i n g p r o ­
cesses, t h e n r o u t i n e survei l lance of such fea­
tures will p rov ide m u c h i m p r o v e d es t imates 
of large scale hea t a n d mass b u d g e t s . 

F r o m an e x p e r i m e n t a l s t a n d p o i n t , r e m o t e 
sens ing p rov ides t he overal l view necessary to 
identify special f ea tu res for in tens ive s tudy. 
Because pers i s ten t c loud iness is an t i c ipa ted , 
microwave sensors (SAR, SLAR, a n d Passive) 
will be used extensively. S tudies of ice de for ­
ma t ion ob ta ined by t r ack ing identif iable na tu ­
ral a n d artificial t a rge t s will c o m p l e m e n t buoy 
a n d t r a n s p o n d e r m e a s u r e m e n t s . 

T h e r e will also be a c o n c e r t e d effort to 
m e a s u r e a n d u n d e r s t a n d the effect of c h a n g ­
ing surface cond i t ions in t he MIZ o n scatter­
ing a n d emission p r o p e r t i e s . 

Meteorology 

T h e lower b o u n d a r y of t he a t m o s p h e r e 
across t h e MIZ c h a n g e s f rom a m a r i t i m e re ­
g ime, with low a lbedo a n d m o d e r a t e t em­
p e r a t u r e , to a highly reflective a n d , d u r i n g 
m u c h of t he year , very cold r e g i m e . T h e s e 
changes , c o m b i n e d with d r a m a t i c var ia t ion in 
surface r o u g h n e s s , can i m p o s e la rge g rad i ­
ents in radia t ive fluxes, in sur face stress, a n d 
in t u r b u l e n t m o i s t u r e a n d h e a t fluxes. O v e r 
pack ice, t he b o u n d a r y layer is usually stably 
stratified, with low, s t r o n g invers ions . If this 
cold air is advec ted ove r o p e n wa te r with a 
s t rong t e m p e r a t u r e con t ras t , t u r b u l e n c e is in­
tensified. By the s ame token , w a r m air ad­
vected over t he cold sur face is stabilized, with 
dec reas ing t u r b u l e n c e levels. Ice is genera l ly 
t h o u g h t to be r o u g h e r t h a n t h e ocean sur­
face, so tha t for t h e s a m e sur face wind a n d 
stability, t u r b u l e n t d r a g ove r pack ice is g rea t ­
er t h a n over t he o p e n sea; f u r t h e r m o r e , 
r o u g h n e s s of t h e ice itself is o f ten inc reased 
within t h e MIZ by ra f t ing a n d pu lver iza t ion . 
Sor t ing o u t these va r ious effects p r e s e n t s a 
cons iderab le cha l l enge b u t is i m p o r t a n t for 
u n d e r s t a n d i n g h o w t h e ice a n d u n d e r l y i n g 
water r e s p o n d to t he wind . 

T h e M I Z E X e x p e r i m e n t s will e m p l o y a va­
riety of meteoro log ica l i n s t r u m e n t s for sur­
face layer s tudies , d e p l o y e d f rom ships a n d 
ice floes, a long with a i rcraf t b o u n d a r y - l a y e r 
m e a s u r e m e n t s , r a d i o s o n d e l aunch ings , acous­
tic s o u n d e r s , closely spaced sur face p r e s s u r e 
a r rays , a n d b u o y - m o u n t e d w e a t h e r s ta t ions. 
An active a t m o s p h e r i c m o d e l i n g c o m p o n e n t 
will c o m p l e m e n t t h e field m e a s u r e m e n t s . 

Ice 

Sea-ice s tudies in t h e M I Z d iv ide r o u g h l y 
in to two classes: o n e c o n c e r n e d p r imar i ly 
with t he t h e r m o d y n a m i c g r o w t h , decay , a n d 
in te rna l s t r u c t u r e of ice; t h e o t h e r c o n c e r n e d 
with t he mechan ica l p r o p e r t i e s of sea ice as a 
mater ia l affected by dynamica l forces, mainly 
wind a n d c u r r e n t . 

Ice in t h e M I Z is b r o k e n in to m u c h finer 
ind iv idua l floes a n d pieces t h a n a r e f o u n d in 
the in te r io r pack. A t t e n u a t i o n of sur face 
wave e n e r g y by t h e pack ice is cer ta inly a ma­
j o r factor in this b r e a k - u p ; g r a d i e n t s in o t h e r 
forces, such as ho r i zon ta l c u r r e n t shea r , may 
also con t r ibu t e . T h e s e interst i t ia l a r eas of 



o p e n wate r no t only c h a n g e t h e mechan ica l 
p r o p e r t i e s of t h e ice, b u t also modify t h e ra­
d ia t ion ba lance a n d t h e m e a n sur face t em­
p e r a t u r e sensed by t h e a t m o s p h e r e . I n s u m ­
m e r , mel t ra tes m a y be e n h a n c e d by in­
creased insolat ion b e t w e e n floes; in win te r , 
ice p r o d u c t i o n is inc reased by con t inua l o p e n ­
ing a n d closing. 

W a t e r n e a r t h e m a r g i n m a y con ta in m o r e 
sensible h e a t t h a n is usual ly f o u n d in t h e Arc ­
tic mixed layer, g iving oceanic h e a t flux a 
g r e a t e r ro le in t h e t h e r m o d y n a m i c e n e r g y 
ba lance t h a t con t ro l s ice th ickness . T h e mass 
balance of ice r egu la t e s b u o y a n c y flux in to 
t h e oceanic b o u n d a r y layer ; t h u s , if oceanic 
sensible h e a t is available, t h e g r o w t h r a t e can 

serve as an i m p o r t a n t feedback p a r a m e t e r . 
Kinemat ics of ice m o t i o n in t h e M I Z a r e 

also of m u c h in teres t . B u o y a n d satellite im­
agery s tudies ind ica te compara t ive ly l a rge 
shea r n o r m a l to t h e ice e d g e a n d d ive rgence 
a long the East G r e e n l a n d Drift C u r r e n t . MI ­
ZEX will also s tudy a t t e n u a t i o n of iner t ia l 
a n d tidal oscillatory mo t ion . 

M e a s u r e m e n t s p l a n n e d inc lude de ta i led 
s tudies of c h a n g e s in mass , c o n c e n t r a t i o n , 
a n d floe size d i s t r ibu t ion , a l o n g with e n e r g y 
b u d g e t observa t ions a n d p r o p e r t i e s of ice 
m e a s u r e d bo th in situ a n d co red for m o r e ex­
tensive l abora to ry analysis. R a d a r pos i t ion ing 
t echn iques a n d satellite naviga t ion will be 
used to s tudy k inemat ics of t h e ice drif t field 
with an a r r ay of d r i f t ing buoys . In add i t i on , 
m e a n mot ion , wave a n d collision accelera­
t ions, abla t ion, a n d o t h e r p r o p e r t i e s will be 
s tud ied at t he e x t r e m e ice e d g e , i nc lud ing ed­
dies a n d b a n d s . 

Oceanography 
Modification of t he u p p e r ocean across t h e 

ice e d g e is of ten e x t r e m e , with l a rge c h a n g e s 
in t e m p e r a t u r e a n d salinity, l a rge hor izon ta l 
g r ad i en t s in vertical dens i ty s t r u c t u r e (with 
c o r r e s p o n d i n g g e o s t r o p h i c shea r ) , a n d r a p i d 
var ia t ion in surface m o m e n t u m a n d b u o y a n ­
cy flux. At t imes, t h e MIZ coincides with t h e 
surface mani fes ta t ion of a p e r m a n e n t , ocean­
ic f ront (e.g., t h e East G r e e n l a n d Polar 
F ron t ) , which may in t u r n be t ied to a t o p o ­
g r a p h i c f ea tu re ( the shelf b r e a k ) ; b u t as is t h e 
case in m a n y m a r g i n a l seas a n d in mos t of 
the S o u t h e r n O c e a n , t h e ice e d g e itself of ten 
fo rms a rap id ly m i g r a t i n g , oceanic f ronta l 
zone . T h e s e f ronts exhibi t a var iety of in ter ­
es t ing fea tu res : edd i e s (see cover figure a n d 
Johannessen, Johannessen, et. al., in press) , fine 
s t r uc tu r e (Paquette and Bourke, 1981), j e t s , a n d 
m e a n d e r s . A s u m m e r t i m e Soviet projec t at 
the C h u k c h i Sea MIZ n o t e d a j e t , d i r ec t ed 
a long the ice e d g e so tha t o p e n wa te r was o n 
the r ight , tha t pers i s ted for t h e d u r a t i o n of 
t h e e x p e r i m e n t r ega rd l e s s of wind d i rec t ion 
(Nikolaev, 1973). T h e j e t , which m e a n d e r e d 
o n scales of a b o u t 90 km, p robab ly resu l t ed 
f rom geos t roph ic a d j u s t m e n t be tween rela­
tively w a r m a n d saline wa te r f rom the s o u t h 
a n d a lens of wa te r f r e s h e n e d by ice mel t . 

I ce -edge upwel l ing a n d o t h e r mesoscale 
c i rculat ions a p p e a r in t h e M I Z ; they a r e 
t h o u g h t to be d r i v e n by sur face g r a d i e n t s in 
stress o r buoyancy flux. T h e C h u k c h i ice-
e d g e j e t m e n t i o n e d above seems to fall in t h e 
la t ter class, since it was a p p a r e n t l y i n d e p e n ­
d e n t of local wind . O n t h e o t h e r h a n d , Buck­
ley et. al. (1979) obse rved a l a rge upwel l ing 
even t n o r t h of Sva lbard in ear ly win te r (Fig­
u r e 1), which they a t t r i bu t ed to a sur face 
stress g r a d i e n t m u c h like coastal upwel l ing . 
I n this case it is hypo thes i zed tha t sea ice, be­
cause of its g r e a t e r u p p e r sur face r o u g h n e s s , 
i m p a r t s m o r e m o m e n t u m to its u n d e r l y i n g 
b o u n d a r y layer, c aus ing E k m a n d i v e r g e n c e at 
t h e ice e d g e . 

B o u n d a r y layer a n d sur face layer processes 
a r e also a n active a r e a of r e sea rch . R a p i d 
me l t ing at t h e ice m a r g i n can yield in t h e u p ­
p e r ocean a n i n p u t of f resh wa te r at a r a t e 
c o m p a r a b l e to t h a t o f a t o r r en t i a l rainfal l , 
c r ea t ing a stable b o u n d a r y layer a n a l o g o u s to 
t he n o c t u r n a l b o u n d a r y layer of t h e a t m o ­
s p h e r e . McPhee (in press) offers t h e r e su l t ing 
r e d u c t i o n in d r a g o n t h e ice u n d e r s i d e as a n 
exp lana t ion for d i v e r g e n c e of b a n d s of sea 
ice away f rom t h e m a i n pack u n d e r off-ice 



winds. Absorp t ion a n d reflection of surface 
gravity wave ene rgy is also a significant factor 
in t he MIZ, invoked to accoun t for t he rela­
tively s h a r p ice e d g e of ten obse rved . Wave 
rad ia t ion stress has also b e e n sugges ted as a 
p r i m a r y factor in t h e fo rma t ion of ice-edge 
b a n d s (e.g., Wadhams, in press) . 

A n ambi t ious o c e a n o g r a p h i c m e a s u r e m e n t 
p r o g r a m is p l a n n e d for t he M I Z E X expe r i ­
men t s , inc lud ing c u r r e n t m e t e r m o o r i n g s , 
bo th b o t t o m a n c h o r e d a n d s u s p e n d e d f rom 
the surface; extens ive h y d r o g r a p h y f rom sh ip 
a n d hel icopter ; prof i l ing c u r r e n t m e t e r sys­
t ems ; b o u n d a r y layer t u r b u l e n c e m e a s u r e ­
men t s ; e x p e n d a b l e t e m p e r a t u r e a n d velocity 
p robes ; h igh f requency acoustic s o u n d i n g ; 
a n d D o p p l e r acoust ic c u r r e n t m e t e r m a p ­
p ing . In add i t ion , d e p l o y m e n t of su r face (and 
p e r h a p s subsurface) d r i f te r s is p l a n n e d , with 
C O D A R m e a s u r e m e n t s of surface velocity o n 
each side of t he ice m a r g i n . T r a c e r s tudies , 
which have recent ly b e e n used to identify res­
idence t imes of subsur face wa te r n o r t h of 
F r a m Strait (Ostlund et. al., 1982) will be ex­
t e n d e d to t h e MIZ. 

Biology 

In h igh la t i tude biological systems, t h e ice 
e d g e reg ion has h i g h e r levels of p r i m a r y p r o ­
ductivity t h a n s u r r o u n d i n g waters . Alexander 
(1981) shows tha t o v e r a t h i r d of t he total p r i ­
mary product iv i ty in t h e sou theas t B e r i n g Sea 
comes in t h e single m o n t h of May, co inc id ing 
with t he ice e d g e b l o o m . Associated with t h e 
b loom is a c o n c e n t r a t i o n of m a r i n e m a m m a l s 
a n d b i rds at the ice e d g e , with s o m e species 
a d a p t e d specifically to t h e ice-edge habi ta t . 
T h e r e a r e several c o m p e t i n g hypo these s for 
the p re sence of t he b loom, a m o n g t h e m : (a) a 
benevo len t e n v i r o n m e n t fu rn i shed by a shal­
low, h igh -nu t r i en t , m i x e d layer stabilized by 
mel t water ; a n d (b), inc reased n u t r i e n t levels 
associated with ice-edge upwel l ing . Recen t 
work descr ib ing t h e halocl ine of t he Arctic 
O c e a n (e.g., Aagaard et. al:, 1981) has e m p h a ­
sized the role of t h e b r o a d Arct ic shelves in 
ma in ta in ing t he cold, sal ine layer of wate r 
tha t separa tes the relat ively fresh Arct ic 
mixed layer f rom u n d e r l y i n g Atlant ic water . 
P resumably , modif ied shelf wa te r upwel led 
by processes at t he ice e d g e cou ld supp ly t he 
n e e d e d e levated n u t r i e n t levels. If such u p -
welling is i n t e rmi t t en t , t h e biological signal 
f rom each even t m a y p r o v i d e a ' m e m o r y ' t ha t 
is lacking in m e a s u r e m e n t s of t he physical 
p rope r t i e s a lone . 

Biological m e a s u r e m e n t s in M I Z E X will in­
c lude p h y t o p l a n k t o n b iomass , p h y t o p l a n k t o n 
species, nu t r i en t s , z o o p l a n k t o n b iomass a n d 
diversity, a n d a var ie ty of chemica l c o m p o ­
nen t s . 

Acoustics 

T h e acoustic c l imate of t h e M I Z is com­
plex. Ice itself is noisy in t he r eg ion w h e r e 
surface wave e n e r g y is a t t e n u a t e d by jos t l ing 
a n d f rac tu r ing of ice floes. A m b i e n t levels a r e 
h ighes t at t he ice e d g e b u t fall off faster in 
t h e iceward d i rec t ion , a n effect a t t r i bu t ed by 
Diachok (see Andersen et. al, 1980) to m u c h 
h i g h e r reflection losses a t t h e ice—water in ter ­
face c o m p a r e d with t h e o p e n sea surface . 

T h e s o u n d - s p e e d profi le is subject to la rge 
var iat ions caused by f ronta l a n d e d d y s t ruc­
t u r e in t he MIZ; t h e s e var ia t ions d e g r a d e 
hor izonta l c o h e r e n c e of acoust ic wave f ronts , 
a n d t h e r e f o r e t he p e r f o r m a n c e of d i rec t iona l 

acoustic a r rays . Since acoustic t o m o g r a p h y is 
potent ial ly a n i m p o r t a n t tool for m e a s u r i n g 
e d d y s t r u c t u r e in t h e MIZ a n d because syn­
opt ic i ce - roughness m a p p i n g is possible by 
acoustic backsca t te r t echn iques , it is i m p o r ­
tan t to d e t e r m i n e variability a n d predic tabi l i ­
ty of s o u n d - s p e e d s t r u c t u r e . 

Acoust ic m e a s u r e m e n t s in M I Z E X will in­
c lude fixed a n d free d r i f t ing s o n o b u o y ar­
rays, a m b i e n t noise i nc lud ing d i rec t iona l in­
fo rma t ion , a t o m o g r a p h y e x p e r i m e n t , p lus 
seismic reflect ion a n d ref rac t ion e x p e r i m e n t s . 

Modeling 

Cred ib le m o d e l s of M I Z processes across 
t he whole r a n g e of discipl ines is a ma jo r goal 
in t he M I Z E X effort. A par t ia l list inc ludes : 
sea-ice r ad ia t ion , t h e r m o d y n a m i c s , r i dg ing , 
b r eak ing , a n d rheo logy ; a t m o s p h e r i c a n d 
oceanic b o u n d a r y layers ; e d d y g e n e r a t i o n ; 
f rontogenes is a n d m a i n t e n a n c e of f ronts ; 
quas is teady, mesoscale c i rcula t ions in a t m o ­
s p h e r e a n d ocean ; fine s t r u c t u r e a n d cross-
frontal mix ing ; biological processes ; i n t e rna l 
waves; s o u n d p a t h a n d acoust ic t o m o g r a p h y ; 
a n d m a n y o t h e r s . 

I n add i t i on to the i r ro le as e n d p r o d u c t s , 
mode l s will be u sed p r i o r to t h e e x p e r i m e n t 
a n d in t h e field to op t imize s a m p l i n g s t ra te­
gies. 

O r g a n i z a t i o n a n d P l a n n e d F i e l d 
W o r k 

T h e e x p e r i m e n t ' s basic o rgan iza t iona l 
body, t h e M I Z E X Science G r o u p , consists of 
seven 'Discipline C h a i r m e n ' a n d n i n e 'Na t ion­
al C o o r d i n a t o r s ' assisted by execut ive a n d lo­
gistics m a n a g e r s . T h e Science G r o u p is r e ­
sponsible for d e t e r m i n i n g overal l scientific di­
rect ions a n d for se rv ing as liaison be tween 
scientists a n d na t iona l advisory a n d f u n d i n g 
agencies . T w o projec t offices a n d a logistics 
office have b e e n es tabl ished, publ ica t ion of a 
newsle t ter has c o m m e n c e d , a n d a M I Z E X 
Bullet in for p r e s e n t a t i o n a n d discussion of 
scientific m a t t e r s is p l a n n e d . 

T h e M I Z E X 83 field projec t is s c h e d u l e d 
for J u n e - J u l y 1983, b e g i n n i n g in t h e G r e e n ­
land Sea n o r t h of Svalbard ( the prec ise loca­
t ion will d e p e n d o n ice condi t ions) . T h e ice-
s t r e n g t h e n e d r e sea r ch vessel Polarbjom will 
s p e n d a b o u t 6 weeks o n site, func t ion ing first 
as a dr i f t ing ice s ta t ion a n d t h e n p e r f o r m i n g 
m e a s u r e m e n t s in t he r e g i o n j u s t s eaward of 
the ice e d g e . She will be j o i n e d for a b o u t t en 
days by t h e i ceb reake r Polarstern for c o o p e r a ­
tive work in a n d n e a r t h e MIZ . T h e N o r w e ­
gian Polar Ins t i tu te vessel Lance will also pe r ­
fo rm coopera t ive m e a s u r i n g p r o g r a m s in t h e 
vicinity. A n u m b e r of fixed-wing a i rcraf t 
f rom the U n i t e d States , C a n a d a , F r a n c e , Den­
m a r k , a n d N o r w a y will ca r ry o u t r e m o t e sens­
ing missions, a n d two he l icop te rs will a id sci­
entists in d e p l o y m e n t a n d s a m p l i n g o p e r a ­
t ions. 

M I Z E X 84 is a m u c h l a rge r project , with 
five vessels a n d n u m e r o u s a i rcraf t a n d satel­
lite p l a t fo rms o n h a n d for mos t of t h e 6-week 
field p r o g r a m in June—Augus t 1984. O n e 
sh ip will serve as a d r i f t ing s ta t ion wi th in t h e 
ice pack for t h e e n t i r e e x p e r i m e n t . Johannes-
sen, Hibler, et. al. (in press) desc r ibe t h e scien­
tific p lan in deta i l . 

E x p e r i e n c e g a i n e d d u r i n g M I Z E X 83 will 
be used to des ign t h e 1984 e x p e r i m e n t . Fol­
lowing 2 o r 3 years of d a t a assimilat ion, t h e r e 

will be add i t iona l s u m m e r a n d win te r e x p e r i ­
m e n t s in t he G r e e n l a n d Sea. 

O p e r a t i o n a l p l a n n i n g for M I Z E X 84 is u n ­
d e r way a n d will b e c o m p l e t e d at a m e e t i n g 
in B r e m e r h a v e n , F e d e r a l Repub l i c of G e r m a ­
ny, in N o v e m b e r 1983. Discipl ine w o r k s h o p s 
will be he ld this s p r i n g to e n c o u r a g e i n p u t to 
the p l a n n i n g process f r o m all i n t e r e s t ed sci­
entists . Specific p lans o r sugges t ions s h o u l d 
be discussed as soon as possible with t h e disci­
pl ine c h a i r m e n o r na t iona l c o o r d i n a t o r s , 
whose n a m e s a n d a d d r e s s e s a n d i n f o r m a t i o n 
o n admin i s t ra t ive m a t t e r s m a y be o b t a i n e d 
f rom D e a n H o r n , M I Z E X Execut ive Officer, 
Arct ic P r o g r a m s C o d e 4 2 5 A R , Office of Na­
val Resea rch , 800 N . Q u i n c y St ree t , Ar l ing­
ton , V A 2 2 2 1 7 ( t e l e p h o n e : 202-696-4118) . 

T h e major U .S . s p o n s o r of M I Z E X is t h e 
Office of Naval Resea rch , with s u p p o r t f r o m 
the Na t iona l Science F o u n d a t i o n a n d t h e Na­
t ional A e r o n a u t i c s a n d Space A d m i n i s t r a t i o n . 
O t h e r sponso r s i nc lude t h e fol lowing g r o u p s : 
t he G e r m a n Polar Ins t i tu te , t h e N o r w e g i a n 
Counci l for Scientific a n d I n d u s t r i a l Re­
search , t he N o r w e g i a n Polar Ins t i tu t e , t h e 
B e d f o r d Ins t i tu te of O c e a n o g r a p h y , t h e Na­
t ional E n v i r o n m e n t a l Resea rch Counc i l of 
C a n a d a , t h e C a n a d i a n C e n t e r for R e m o t e 
Sens ing , a n d t h e Bri t ish Meteoro log ica l Of­
fice. 
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