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Abstract 

The Northeast Water Polynya has been suggested as acting as a sink for carboG, especially during the spring and summer 
when phytoplankton growth is active. During 1993 the polynya was sampled for the entire growing period (late May through 
mid-August) in order to more accurately assess the magnitude, controls and patterns of new and total ~anlmonium~ nitrate 
and urea) nitrogen production. This represents the first assessment of new production throughout an entire season in the 
Arctic. We found that, in 1993, new production, based on ‘“N-tracer techniques and integrated over the euphotic zone, was 
0.141 mmol N m-’ h-’ (0.361 g C In-’ d- ’ when converted using observed C/N ratios). Measured d ratios averaged 
0.65 and demonstrate that the system, to a great extent, was using nitrate as a nitrogen source. In general f ratios were 
greatest early in the which the polynya can act as a regional carbon sink. 
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1. Introduction higher trophic levels relative to the ice-covered wa- 

Polynyas (areas of substantially reduced ice cover 
surrounded by high concentrations of ice) are known 
to be the sites of large accumulations of biomass of 
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ters in the same region (Stirling and Cleator, 198 1; 
Massom, 1988), but the reasons for the enhanced 
higher trophic level abundances are unclear. For 
example, bird numbers might be greater, due to 
increased sites for nesting, whereas some marine 
mammals may select polynyas as regions in which to 
feed. Some polynyas do appear to be the site of 

0924-7963/97/$17.00 Copyright 0 1997 Elsevier Science B.V. All rights reserved. 
PII SO$24-7963(96)00067-X 





















olCuAlod (ptlt?[UaaJt)) Ja$t?M 1SEaylJON ayl U! 
uo!mpoJd ~a11 put? &rz!wnpoJd b?U.t&-j 3661 “Jr “O’M ‘yl!t.US 

‘$89+- ! 89p :$6 “sa’ti *srCyd 

-oar ‘f IUOO~~ s!rs.ix~au~~~ %u!Jds ay& :~a§ put?luaa.~~ ay) 
U! ttO!lXlpOJd M’U !Xlt? aqeldn UCB~OJ~!N ‘f&j1 “Jr “O’M ‘l#!UlS 

‘()~~Y-~,C)Z$T :ml *‘Sag *slCydoag ‘I %hthI Jalt?M )SEaylJON 
ayl JO uO!lt?JaUa~ ayl U() ‘S66I “9 ‘St-l?p put? ‘M ‘Jap!auy3s 

‘OS~--+3$f :Cgf ‘amleN ‘UBa30 a3yJns ayl U! 1ta8oa1&t 01 

an!lnlaJ UoqJm JO uo!~dmnsuo:, pawnalg ~661 ‘-7 ‘gods!po3 
‘*(I ‘uwud~y~ “3 ‘uop31.1~7 

‘pAo$j “3 ‘uosu~qo~ “9 ‘a3p!At? 
361- 19 1 :g ‘*say Jlays 1uo3 glays alpp!w eas 3u!Ja 

waqlnos ayl u! wooiq 3ujJds ayl %!Jnp t.p~\oJQ uolyueIdollCy 
pue ‘avldtt alt?Jl!u %t!x~tu Ie3gJaA 3uorue sd!ysuo!le(aa ‘9861 
+r ‘uosJaAI put? ‘rf ‘3u~Jao~ ‘*rH ‘JaneqalN *‘NOEL ‘001 

“3 ‘U!q!t?J~ “S ‘pJt?SSal “S ‘,UWd “M *U![aSSOf) “1 ‘aJpUk’&~ 

‘822-68 1 :SpI “yXJOJJt?~Od 

*rafl ‘t‘ put! t/XI )I)I[v SX!nJS 3!)3JV , ,UJWYtIlOd,. Aa ayl 

JO lJod3J alt?p uogpadxg JCW!M Isu3ylJON f&j1 3y& ‘(SJCV!pa) 
ay3JfH ‘T_‘H pUtI JN)lI!)lI ‘0 :lli ‘UUItyO:, JW?M 3y, U! SUOll 
-11J~11531103 ~ll,Xll8~d ‘E~(3jI “0 ‘UOJ~~J~~ put3 ‘d ‘sSXyng3~ 
a.3 *tt!~!c.y ‘as *pJnssal **s ‘utttsad ‘SW ~ii~~asso9 “1 ‘aJpua3al 

‘9 1 -E [ :S9 “IO!fl ‘.lt?W *h3O[O!y 3U!JUllt ly S!S~~tNitt 

uo!ssaJSaJ 40 asn mydoJddy * 1861 “M’f ‘~!y,3.~v pun ‘v.3 ‘WWl 

‘06VE8t7 +I “lo!8 JWd 
*uo!lnq!Jls!p uo~yutydo~lCyd uo aman~u! pun Qddns vta!Jwu 

Jo sluS!llt?y3a~ ‘11 ‘(C3S plttqUa3J9) Ohl~[Od Jnt!M lSlr3 qlJON 

ayL ‘p&j] “1-‘H ‘ay3JJ!H put? ‘n ‘UUt!lU~[!J. “9 ‘JXtllt?~ “f’a ‘EJt?l 

39 [ -()c9 1 :(jE b*J30Ut?33(3 

*[out.u!~ ‘altoz ag p?tt!3~t?ui 3111 u! uo!mpoJd paioJauaf!aJ 
putl Mau JO s3~tmurCp putosoas - oas swaJna ayl ty %tu@ 
UasOJ)!N ‘$7661 “‘V-d ‘Ja[aaqM put? ‘& ‘lOJqJt?d “S ‘ltaSlttU)S!~ 

791-8~ [ *dd ‘Ut!ayU!aM ‘a!may~) %t?[JaA *S!S@XIV 
Jalt?Mt?aS JO SpOyl3W ‘(SJO)!pg) %!#lIaJ)I ‘x put? ,pJt?yJya 

‘yy ‘JJOl~SSCJ9 ‘H :t.t1 .aaJn JO uopou!UIJalaa ‘C861 “A ‘JJalOJO~ 
* [ g9-g$79 :pz ‘~J%ouna3(3 *~ouw~~ 

‘3&3nd pD!doJl uJalst!a aql JO Jahq pax!ur aql u! sav?J aqol 

-dn au?.t)!u uol?jttcldolKyd utoy 


