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GABEX I L- + L L - - - - -- 

The major research e f f o r t  i n  the past year was t o  analyze and in te rp re t  samples 
- - 1 

col lected during GABEX I (Apr i l  1980). Two projects are presently underway and others 1 
w i l l  be i n i t i a t e d  i n  the coming year. The f i r s t  pro ject  i s  a deta i led look a t  a ~ 
w i  nd-forced upwell ing event tha t  occurred during the GABEX-I study period. P a r t i c i -  ~ 
pants working on t h i s  pro ject  are Yoder, Pietrafesa, Atkinson, and personnel from 1 

NASA-Goddard Space F l i g h t  Center. The purpose of the pro ject  i s  t o  f o l  tow the de- 

velopment o f  a wind-induced upwell ing and i t s  ef fect  on outer she l f  chlorophyl l  d is-  

tri butions. Shipboard, current meter, weather buoy, and a i r c r a f t  measurements are 

being used t o  describe t h i s  event. An important subobjective o f  t h i s  study i s  t o  

see i f  the new LANDSAT mu1 t i spec t ra l  scanner ( t o  be launched i n  1982) can be used t o  

determi ne ocean chlorophyl l  concentrations and w i th  what accuracy. This instrument 

was abbard a NASA C-130 a i r c r a f t  during GABEX I, and the resu l ts  are bet ng compared 

w i th  shipboard chlorophyll  and temperature measurements. 

A second pro ject  i s  t o  use phytoplankton product iv i ty  ineasurements a.b#im@ dur- 

ing  GABEX I and during other DOE-sponsored cruises t o  estimate primary and "new" pro- 

duction o f  the outer shel f  during winter and spring (ca. Nov - Apr). Figure 1 shows 

the frequency a t  which d i f f e r e n t  rates o f  primary production were observed during 

shel f  break upwelling i n  response t o  f ron ta l  eddies o r  meanders. The average o f  

the measurements shown i n  Fig. 1 i s  1.8 g~ -m '~*day - l .  I n  contrast, Haines and Dun- 

stan (1975) gave an average ra te  o f  primary production o f  0.4 g~-m-~day ' l  for  the 
* 

outer shelf,  and we feel  tha t  t h e i r  ra te  i s  representative o f  non-upwelling condi- 

t ions. D r .  T.N. Lee examined 4 current meter records from the winter-spring period 

and calculated tha t  upwelling occurs approximately 53% o f  the time ( i  .e. onshore flow 

o f  r e l a t i v e l y  cold water)>* Combining the two d i f f e r e n t  estimates o f  primary pro- 

duction (upwelling and non-upwel l i n g  condit ions) w i th  Dr.  Lee's estimate of "up- 
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we l l i ng  days", we estimate t ha t  primary production i s  200 gC=m-2.6 months-' on the  

outer shelf  during the winter-spr ing period. 

Table 1 gives the resu l t s  of 3 d i f f e r e n t  methods o f  est imat ing "new" produc- 

t i b n  - i.e. t ha t  po r t i on  of primary production t ha t  i s  supported by n i t r a t e  ra ther  

than by recycled nitrogen. ~ l l  3 estimates assume a phytoplankton C/N r a t i o  of 7 . 5 .  

Estimates A assumes t ha t  a l l  ava i lab le  n i t r a t e  w i t h i n  the euphotic zone i s  u t i l i z e d  

t o  support the d a i l y  r a t e  o f  p r ina ry  production. Estimate B i s  simi 1ar t o  A except 

t ha t  we assumed a v e r t i c a l  eddy d i f f u s i o n  coe f f i c i en t  o f  1 ~ r n ~ - s e c - ~  between the 

euphotic zone and deeper water, and thus. n i t r a t e  ava i lab le  on a d a i l y  basis i s  some- 

what higher than f o r  estimate A. Estimate C i s  from simultaneous lSN03 and 14C up- 

take experiments and i s  the most d i r e c t  measurement o f  "new" production. A l l  3 

estimates y i e l d  wide ranges o f  percent new production, and t h i s  i s  p r i m a r i l y  a r e -  

s u l t  o f  a biomass e f f ec t .  I n  the ea r l y  stages o f  a phytoplankton bloom w i t h i n  up- 

wel led waters, primary production i s  low because p l an t  biomass i s  low. However, 

"new" production i s  h igh because n i t r a t e  i s  present a t  h igh concent'rations. A t  the 

l a t t e r  stages o f  the bloom, primary production i s  high, since p l an t  biomass i s  a lso  

high. However, n i t r a t e  concentrat ions are lower than for  the e a r l y  stages o f  the  

bloom ( i .e .  n i t r a t e  has been converted i n t o  p l an t  biomass), and thus a smaller per- 

centagc o f  the primary production i s  "new". 

Tables 2 summarizes a l l  knownestimates o f  primary and "new" production f o r  the  

Southeastern she l f  dur ing win ter  and spr ing.  The 1974 est imate i s  t ha t  o f  Haines 

(1974) who assumed tha t  primary production on the outer Southeastern she l f  was 

s im i l a r  t o  t ha t  o f  the outer she l f  o f  the Middle A t l a n t i c  Bight .  From the r e s u l t s  

o f  4 seasonal cruises, Haines and Dunstan (1975) estimated primary production t o  be 

100 gC0m-~6 months- l .  Their  measurements were obtained before physical  oceanographers 

rea l i zed  the importance of she l f  break upwel l ing as a source o f  p l a n t  nu t r ien ts  t o  

the outer she l f .  I n  1979, Atkinson and Lee estimated the 'net  n i t r a t e  f l u x  t o  the 



Southeastern she1 f r e s u l t i n g  from upwell i ng  associated w i t h  f r o n t a l  eddies. The 

,1979 estimates assumes t ha t  a1 1 upwelled n i t r a t e  i s  u t i l i z e d  by phytoplankton., The 

1980 estimate i s  t ha t  described e a r l i e r  where "new" production i s  from estimate C 

o f  Table 1. Table 2 i l l u s t r a t e s  the importance o f  considering the e f f e c t  o f  she l f  

break upwell ing on outer  she l f  primary and "new" production. 

Middle-Inner Shelf I n t e rac t i on  Study 

I n  the past year, 'we i n i t i a t e d  a pre l iminary  study o f  plankton processes of the 

inner and middle she l f .  One o f  the purposes o f  t h i s  study was t o  he lp  define spec i f ic  

problems t o  be addressed fo l low ing  GABEX 11. To date, on ly  1 o f  3 planned cruises 

has been completed, and thus we a re  not  prepared t o  discuss the results: One o f  the  

goals o f  the study was t o  def ine important phytoplankton spa t i a l  scales o f  the inner  

and middle she l f  a t  d i f f e r e n t  times o f  the year. We are p a r t f c u l a r l y  in te res ted  i n  

the across-shelf gradient  i n  phytoplankton biomass and i t s  r e l a t i o n  t o  f r o n t a l  s t ruc-  

ture. However, we a lso need t o  know how much v a r i a b i l i t y  ex i s t s  w i t h i n  the inner  

she l f  'shoreward o f  the f r on t .  One approach t o  t h i s  problem i s  t o  use spectral  analy- 

s i s  t o  def ine important scales o f  ch lorophy l l  v a r i a b i l i t y  on the inner  and middle 

she l f .  D r .  J.O. Blanton i s  present ly ass is t ing  us w i t h  t h i s  analysis o f  the data 

co l lec ted from the f i r s t  cruise.  Other measurements were made dur ing the f i r s t  

cruise, inc lud ing primary production and n i t r a t e  and ammonia uptake ra tes.  With 

t h i s  information, we can estimate phytoplankton n i t rogen u t i l i z a t i o n ,  and compare 

u t i l i z a t i o n  w i t h  n i t rogen ava i lab le  i n  the water column tak ing i n t o  account a rough 

estimate o f  zooplankton excret ion. We expect. t h a t  phytoplankton n i t rogen u t i  1 i za -  

t i o n  exceeds t ha t  ava i lab le  i n  the water column ( including zooplankton excret ion).  

I f  true, t h i s  would be good evidence suggesting t h a t  inner she l f  sediments may be an 

important n i t rogen source f o r  the over ly ing water column. Processes which couple 

the n i t rogen (and other nu t r i en t )  h u d g ~ t s  of the water column and sediments of the  

inner shelf  could be a t op i c  o f  f u t u r e  research. 



ZOOPLANKTON 

A l l  zooplankton samples from summer c ru i ses  i n  1978 and 1979 have been analyzed. 

Hydrographic and p a r t i c l e  s i z e  analysesl f rom .these c ru i ses  were completed e a r l i e r  

(See 1980 Progress Report) .  These r e s u l t s  w i l l  be submitted as a manuscript i n  

autumn 1981 t o  an I n t e r n a t i o n a l  Oceanographic Journal .  

P a r t i c l e  s i z e  ana lys is  fo r  a l l  spr ing  c ru ises  i n c l u d i n g  GABEX I has been comp- 

le ted.  Zooplankton ana lys is  fo r  1979 i s  now underway and t h a t  o f  GABEX I should be 

completed by January 1982. 
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TABLE 1. Percent New Product ion during Upwelling 

ESTIMATES 

A B C 
M e a n  78% 83% 50% 

Range 19 - 1 0 0 %  29-100% 3 - 1 0 0 %  

TABLE 2. Estimates of Outer Shelf Primary Product ion 

November - April 

Production (g C/rn2/6mos.)  

Y E A R  TO'TA L NEW 

1974 75 4 

1975 100 4 

1 9 7 6  100 7 

1979  1 0 0  3 2  

1980 2 0 0  100 



Primary production 
(g ~ l r n q l d a y )  

F i g .  1. Frequency of primary production estimates dur ing 
upwell i ng. 




