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This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
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owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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INTRODUCTION 

During t he  l a s t  year  s i gn i f i c an t  developments took place i n  our 

understanding of t he  South At lan t ic  Bight. The papers included i n  this 

progress' repor t  summarize some, but not a l , l ,  o f t h e s e  f indings.  

Some of the  r e s u l t s  a r e  summarized as  follows: 

Onslow Bay f l u s ing  r a t e s  can be determined using a model based on 

an exponential d i l u t i on  model, 

Eddy induced n ' i t r a te  f lux  accounts f o r  most input of new nitrogen 

i n to  shelf  waters. 
. . 

Tarballs  i n  the  Gulf Stream a r e  not transported t o  the  nearshore 

because of an apparent inner shelf  densi ty  f ron t .  



A major discovery during the year was an' intense bloom of chlorophyll 

associated with eddy and possibly Gulf Stream induced upwelling. 

Continuous surface mapping f o r  temperature, s a l i n i t y ,  and chlorophyll along 

a 300km segment of the Gulf Stream f ront  defined the spa t ia l  scales of 

a large diatom patch localized within the core of a spin off eddy 

centered over the 200m isobath off Jac'ksonville, Florida (see Figure 1 ) .  

The 2 p g l i t e r l  surface chlorophyll ' i sopleth enclosed an area greater  

than 1000km2 with an alongshore dimension of about 130kn1. Surface 

chlorophyll exceeded 5 pg- l i te r ' l  within the upwelled cold core of the 

eddy which i s  10-100X the concentration.found in Gulf Stream or  resident 

shelf surface water. Small diatoms dominated the patch with maximum 

observed abundance greater than lo6  ce l l  s - 1  i ter-1. The same species 

comprised the offshore deep' chlorophyll maximum suggesting continuity 

. . between i t  and the surface patch.' The resu l t s  provide the f i r s t  evidence 
. . 

t ha t  eddies propagating along the Gulf Stream f ront  lead t o  localized zones 

of very high near-surface.productivity. Vertical sections through the 

upwell ing ,zone demonstrate the intense up1 i f t i ng  of the isopl eths (Figure 

2).  The dome structure i s  typical of t h i s  feature.  Upwelling events such 

as the  one described'here may pa r t i a l ly  explain why pelagic f i s h  .such as 

menhadden and bluefish migrate t o  the South Atlantic ~ i ~ h t  to  spawn during 

the winter and ear ly spring. 



F i g u r e  1. S u r f a c e  t e m p e r a t u r e  d i s t r i b u t i o n  (20-22 Apri 1 , 1979) .  Dashed 
l ine  i n d i c a t e s  Gulf S t ream f r o n t  a s  deternl ined by s a t e l l i t e  on . 

20 Apri 1 ,  1979. Note  low t e m p e r a t u r e  ( 2 1 ' ~ )  eddy c o r e .  
S u r f a c e  s a l i n i t y  d i s t r i b u t i o n  (20-22 A p r i l ,  1979) .  Note low 

s a l i n i t y  eddy c o r e .  S u r f a c e  c h l o r o p h y l l  d i s t r i b u t i o n  (20-22 A p r l l  , 
1 9 7 9 ) .  Note t h a t  c h l o r o p h y l l  maximum c o i n c i d e s  w i t h  t h e  c o l d e s t  and  
l o w e s t  s a l i n i t y  w a t e r  t h a t  forms t h e  eddy c o r e .  I 
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Figure 2. Vertical sections of temperature, n i t r a t e  and chlorophyll 
f o r  t ransect  through eddy. . . . 



FIELD 0BSERVATIONS.DURING THE PAST YEAR 

Field work was a smaller part o'f our effort during '79-'80 as 

we prepared .for GABEX-I. Cruises under this contract or cooperatively 

with other contracts are summarized in Table 1.  



6-? Aup 1975 .AD-75-Ol l4BC Onslor Bay W r l n p  C ~ l s e  (P) 
4-14 Scpt 1975 . 1-9-15 2l2BClll2xBT O n s l w  Bay I n t r u s t o n  Study (P) 
13-14 Oct 1975 10-7s-2 2OBC/15XBT O n s l w  Bay t b o r l n 9  CruiSe (P 
8-11 k c  1975 AD-75-3 9BC/S9IBT Onslor Bay m r l n  Cruise (P 
13 Fcb 1976 BF-76-2 4BC C c o q l r  B i g h t  (NP! 

26 Feb 1976 IF-76-3 2lBC t c o q l r  B igh t  (P 
10 kt 1976 BF-76-6 66C/SKBT C c o q i r  Bight (P I 
29 k r  1976 . 01-76-9 7BC/4XBT C c o q f r  B i g h t  (P) 
29 Apr 1916 BF-16-13 Test (UP) 
5-6 k y  1976 BF-76-15 16BC 6 c o q l r  B lph t  (P) 

19 b y  1976 I f -16 -11  . l i s t  (NP) 
26 k y  1976 BF-76-18 2BC C e o q l r  B lgh t  (aborted), (P I  
1 ,111nq 1916 8F-76-11 Tact (!I?) . 11 June 1976 BF-76-24 . lot (NP) 
14-18 Ju ly  1916 BF-76dBS 42CTO/IIXBT Onslor Bey 5tu& (P) 

4XTD O n s l w  Bay Study (P 21-23 J u l y  1976 Bf-76-006 
Ju ly-6 Au9 - 7 6 - 0  3CCT0/32XBl O n s l w  Bay Study (PI  

1976 
14-16 Aug 1976 BF-76-088 4 X T D .  O n s l w  Bay Study P) 
18 Aup 1976 BF-76-009 4CTO O n s l a  Bay Study IP )  

BF-76-30 8 Oct 1976 . 42ClO Ceorgla Bight. f r o n t  Hunt I (P) 

I 4  Oct 1976 
15 Oct 1916 
17-IB Oct 1976 
9-15 kt 1976 
8-9 Mar I977 

8-16 Apr 1977 
19 Avr I917 
21 Apr 1917 
26-27 b y  1977. 
4-10 J u l y  I977 

lbll Aug 1977 

12-15 Auq 1977 . 
17-11 Aug I971 : 
22-23 Aug 1977 
26-21 Aup I977 

13-14 Scpt I977 
5-9 Ilov 1917 
23-21 Jan 1978 
17-21 f c b  1918 
11-23 Apr I978 
Y - l l  .%y I Y i d  . 
9-11 l 9 l U  
3-10 Augu~ t  1911) 

Crorgla Blght. F m n t  Hunt 2 (PI  
C c o q l r  Blght. Front  Hunt 3' (P I  
Ceoq la  Blght. f r o n t  Hunt 4 '  (P) 
Ccorglr B lgh t  (P I  
t c o r g l r  B lgh t  ( P I  

Ccorgia B lgh t  ( P I  
C c o q l b  B lgh t  (P) 
C e o q l r  B ight .  f r o n t  Hunt 5 (P) 

,Ccoql 'a B lgh t  ( P I  
C c o q l e  B igh t  (P) 

Gcoq la  B lgh t  l n t r u s l o n  Study I 
( ~ r f f c n h o f e r )  
Georglr B l y h t  I n t r u s i o n  Study II 
Gcorglr B igh t  I n t n r s l o n  Study Ill 
C t o q l r  .Bight l n t n r s l o n  Study I V  
Gcoty i r  B lgh t  Intrusion Study V 

C t o q l s  B igh t  
c w q t r  B igh t  IF I  
C e o q l r  B igh t  (P) 
Tcsts ( l ip) 
C c o q l a  B lah t  ( IP )  
Gcorgla Blght .  i m n i  f l u r  (P) 
d c b q l b  s l g h t .  . f r o n t  I l u x  ( I )  
Georgia B igh t  ( IP )  

South A t l r n t l c  B lgh t  (P) 
South h t l r n t l c  B igh t  
Sou th .A t lan t l c  B ly t i t  ILI 
Gcorc)lr B igh t  I n t r u s i o n  Study ( IP )  

22-29 Aup. 1979 PP-79-03.. 52ClU South A t l r n t l c  -81 h t  (P) - 
1-4 kt, 1919 - I  . BIBT t r o i g t r  B lph t  (!PI 
15-17 Oct. 1979 BF-19-55 4181 G c o q l r  B lgh t  ( I P )  ' 
16 kt.-) Nor. CI-19-02.. 55CT0/53XBT South A t l r n t l c  Bight ( IP )  

1979 
6-IO-UO". I919 CI-79-OZ(L3) 72CTO Gcorglr B i g h t  Front  f l u x  L I P )  
6-10 Mr. 1919 BF-19-59 69RS5 Ccorplr Bight. f r o n t  f l u x  ( I P )  
5 k c .  1979 Bf -79-65 btoqir B lph t  ( I P )  

' 7-8 Jan 19d0 U - 8 0 - 1  .Gcorglr B igh t  ( IP )  

Shlps: , I f - 8 l u t  f l n ;  CI-Colwnbls I s e l l n ;  L-test-ard; ~ i d v a n c c  11; W-K4t Jones 

*. ~ r l n c l p ; l ' l y  ELM funded 




