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INTRODUCTION 

Contract  E(38-1)-901 prov ides  f o r  c o o r d i n a t i o n  of  ERDA supported 

oceanographic research i n  t h e  Southeast A t l a n t i c  area, Under t h e  o b l i g a -  

t i o n s  o f  t h i s  con t rac t ,  funded i n  December 1975, progress i n  the  f o l l o w i n g  

areas i s  repor ted:  

1)  A syn thes is  o f  t h e  major  s c i e n t i f i c  conclus ions r e s u l  t i .ng from 

work i n  t h e  area. 

2 )  Establ ishment  o f  a S c i e n t i f i c  Advisory Committee t o  a s s i s t  i n  

program d i r e c t i o n  and development. 

3) Establ  i s h i n g  1 i a i s o n  between p a r t i c i p a t i n g  s c i e n t i s t s  through t h e  

mechanisms o f  meetings and data  exchange. 

4) Coord ina t ion  o f  t h e  use o f  sh ips  and o t h e r  f a c i l i t i e s .  

' SUMMARY 

I. S c i e n t i f i c  Proqram - 

ERDA's oceanographic program i n  t h e  Southeast A t l a n t i c  c u r r e n t l y  i s  

comprised o f  e i g h t  elements which may be viewed as f o l l o w s :  1) a s tudy  o f  

phys ica l  oceanographic f a c t o r s  f o r c i n g  water  mot ion on the  c o n t i n e n t a l  

she l f - - the  o r i g i n  o f  G u l f  Stream i n t r u s i o n s  (Lee/RSMAS) ; 2) t he  phys ica l  

oceanography o f  i n t r u s i o n s  once i s o l a t e d  f rom t h e  G u l f  Stream ( P i e t r a f e s a /  

NCSU) ; 3) n u t r i e n t  f 1 uxes induced by  and chemi c a l  c h a r a c t e r i z a t i o n  o f  

i n t r u s i o n s  ( ~ t k i n s o n / s k 1 0 ) ;  t h e  e f f e c t s  o f  i n t r u s i o n s  and coas ta l  c i r c u l a -  

t i o n  on 4) mi cro-organisms (~omeroy/Wi e b e / ~ ~ A )  ; 5) phytoplankton and zoo- 

p lank ton  (Dunstan/Paffenhofer/SkIO); 6 )  heavy metal d i s t r i b u t i o n  and i n p u t s  

i n t o  coas ta l  waters (,Windom/SkIO, Cross/NMFS); 7) r a d i o i s o t o p e  geochemistry 

(Hayes/SRL, C~OSS/NMFS)  ; 8) uptake and d ischarge o f  p o l  1 u tan ts  by marine 

organisms (Cross/NMFS) . More s i t e  s p e c i f i c  s tud ies  a r e  those conducted i n  

Key Biscayne (Thorhaug ,Carpenter/RSMAS) and t h e  Newport R i ve r -es tua r ine  

system (cross/NMFS). 



a Coord ina t ion  procedures wer2 i n i t i a t e d  i n  December 1975. O u r ' f i r s t  

e f f o r t s  were d i r e c t e d  toward assur ing  s c i e n t i f i c  and l o g i s t i c  cornpati b i l  i ty 

between r e c e c t l y  T~inded con t rac ts ,  d e f e r r i n g  u n t e i l  1 a t e r  t h i s  y e a r  s i m i l a r  

e f f o r t s  i n v o l v i n g  those con t rac ts  funded p r i o r  t o  1975. Newly funded con- 

t r a c t s  a re  those addressing c o n t i n e n t a l  she l f  processes which t h i s  y e a r  , 

have emphasized t h e  s tudy  o f  G u l f  Stream i n t r u s i o n s .  

A. "Measurement o f  G u l f  Stream and wind induced s h e l f  c i r c u l a t i o n  i n  

t h e  South A t l a n t i c  B igh t . "  T. N. Lee. 

Th is  con t rac t ,  funded i n  the  summer o f  1976, i s  i n  the  s t a r t - u p  

phase. Cur ren t  meter a r rays  w i l l  be deployed a long t h e  edge o f  t h e  s h e l f  

break and i n  Onslow Bay ( P i e t r a f e s a )  i n  October 1976 and r e t r i e v e d  i n  

' February 1977. Dur ing each c r u i s e  a z i g - z a g - t r a c k  a long the  edge o f  the 

G u l f  Stream w i t h  c l o s e l y  spaced cross sec t i ons  o f  the  s h e l f  w i l l  be. occupied 

t o  descr ibe  hydrographic cond i t i ons .  A second c u r r e n t  meter deployment a t  

t h e  s h e l f  break and i n  t he  Georgia B i g h t  i s  scheduled f o r  June - September 

1977 (F igu re  1'). 

B. Onslow Bay Studies.  

1)  "Cont inenta l  she l  f processes a f f e c t i n g  the  oceanography o f  

t h e  South A t l a n t i c  B igh t . "  L. P. A tk inson 

2) "Cont inenta l  she l  f processes a f f e c t i n g  the  oceanography o f  

t h e  South A t l a n t i c  B igh t .  " L. J. P i e t r a f e s a  

3) "The r e l a t i o n s h i p  o f  i n t r u s i o n s  t o  phytoplankton, p a r t i c u l a t e  

carbon and herbivorous/omnivorous zooplankton o f  t he  South A t l a n t i c  B igh t .  " 

W .  ' ~ u n s t a n / ~ ,  -A. Paf fenhofer .  

. I n i t i a l  s tud ies  of t h e  hydrography and b i o l o g y  assoc ia ted  w i t h  
' 

Gulf Stream i n t r u s i o n s  were conducted i n  t he  summer of 1975, An i n t e n s i v e  

survey i s  c u r r e n t l y  underway i n  Onslow Bay, Nor th  Caro l i na  ( J u l y  - August . 
19761: I t  i s  cxpccted t h a t  t h e ' f i e l d  work w i l l . b e  completed by September 1, 

1976 w i t h  data work up and syn thes i s  r e q u i r i n g  another  s i x - e i g h t  months. 
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Work so f a r  completed indicates tha t  Gulf Stream intrusions represent 

a major and frequent (every seven t o  ten days) natural perturbation t o  the 

continental shelf ecosystem. I t  i s  a process tha t  must essent ia l ly  be 

evaluated against projected a c t i v i t i e s  (perturbations) re1 ated to  energy 

development on the continental she1 f .  The fol lowing summary conclusions 

substant iate  th i s  thesis :  

1) The intrusion of Gulf Stream water onto the North Carolina 

shelf appears to  be controlled by wind. Westerly winds induce a pseudo- 

upwelling tha t  has been described by current meter observations and inten- 

s ive sampling grids fo r  temperature, s a l i n i t y  and nutr ients .  If  work th i s  

summer ( ' 7 6 )  supports th i s  conclusion i t  should be able to accurately 

predict  the occurrence of intrusions from wind observations. 

2) ~ r e l  iminary volumetric analysis of Onslow Bay indicates tha t  

intruded water masses may occupy u p  t o  50% of the volume of the Bay when 

they occur. These analyses combined with r a t e  data (current meters) should 

provide the f i r s t  t rue quant i ta t ive data on the mixing and flushing of 

continental shelf waters. 

3) Analysis of sa t e l l  i t e  and exis t ing oceanographic data indicates 

tha t  the area off Charleston, South Carolina features a permanent wave in 

the Gulf Stream. The Stream travels  almost due eas t ,  then north again 

causing a dome-like feature in isotherms and nutr ient  isol ines .  

4)  Based on productivity measurements from four seasonal cruises 

in the  Georgia Bight and estimates of potential N03-N inputs from intrusions 

i t  appears tha t  added nitrogen provides a major portion o f  t ha t  dnnually 

requt red f o r  primary production. 

5 )  The levels of plant biomass associated with intruded waters 

i s  a t  l e a s t  an order of magnitude higher than the surrounding waters. The 

plants a re  d i s t inc t ly  differ-ent in s i z c  and specles type,  



6) E a r l y  observat ions i n d i c a t e  t h a t  secondary p roduc t i on  

(zooplankton) i s  a l s o  h ighe r  and o f  a  d i f f e r e n t  species composi t ion than 

surrounding waters. 

7) The r e s u l t s  o f  comparat ive s tud ies  of heavy metal d i s t r i b u t i o n  

i n .  i n t r u d e d  and "normal" c o n t i n e n t a l  s h e l f  waters a r e  n o t  a v a i l a b l e  a t  t h i s  

t ime. Samples a re  being c o l l e c t e d  i n  August 1976. 

Fo l lowing t h e  work i n  Onslow Bay, an area se lec ted  i n i t i a l l y  because 

o f  t h e  pe rs i s tence  of i n t r u s i o n s  and t h e  l a c k  o f  s i g n i f i c a n t  r i v e r  i n p u t  t o  

compl icate hydrographic/chemical i n t e r p r e t a t i o n ,  p lans a r e  t o  conduct a  

1 arger  sca le  i n t e n s i v e  i n v e s t i g a t i o n  o f  t he  G u l f  Stream-cont inenta l  she1 f 

i n t e r a c t i o n s  i n  t h e  area f rom Savannah, Georgia south. A t  t he  same t ime 

phys i ca l  and b i o l o g i c a l  s tud ies  w i l l  be made o f  t h e  nearshore zone. n his 
area ( o u t  t o  15 km) i s  more p roduc t i ve  i n  t he  Georgia B i g h t  than i n  Onslow 

Bay. The o b j e c t  w i l l  be t o  determine the  q u a l i t y ,  q u a n t i t y  and c y c l e  of 

p r imary  and secondary product ion  and t o  c o n t r a s t  t h i s  w i t h  t h a t  i n f l u e n c e d  

by  t h e  i n t r u s i o n  process. I n  a d d i t i o n  t o  the  planned i n t e n s i v e  surveys, 

monthly hyd rog raph ic /b io log i ca l  sec t ions  w i l l  be occupied i n  a  l i n e  f rom 

Savannah, Georgia t o  t h e  s h e l f  break. The i n f o r m a t i o n  ob ta ined w i l l  be 

c o r r e l a t e d  w i t h  c u r r e n t  meter da ta  and used i n  i t s e l f  t o  descr ibe  t h e  

seasonal cyc les  o f  p l a n t  and annual p roduct ion .  

C. "Trace element geochemistry o f  t h e  South A t l a n t i c  B i g h t . "  

H. L. Windom. 

The major r i v e r s  emptying i n t o  the  South A t l a n t i c  B i g h t  have been 

sampled monthly s ince  September 1975 t o  determine r a t e  o f  i n p u t  o f  copper. 

More r e c e n t l y  Ni  a.nd Zn havs a l s o  been measured, Water and a i r  samples 

from t h e  cont.inenta1 shel f ,  Gulf Stream and Sa,rgasso Sea have a l s o  been 

c o l l  ec ted  and analyzed. f o r '  Cu, . T e n t a t i v e  conclus ions are; 



1) Rivers  account f o r  t h e  major  i n p u t  o f  Cu t o  t h e  South A t l a n t i c  

B igh t .  

2 )  The average concen t ra t i on  i n  c o n t i n e n t a l  she1 f .water  i s  

0.1 - 0.2 pg/3, most probably o c c u r r i n g  as complexes. 

3) Complexation capac i t y  appears t o  be r e l a t e d  d i r e c t l y  t o  t o t a l  

amino a c i d  n i t rogen .  

4 )  The res idence t ime  o f  Cu on t h e  c o n t i n e n t a l  she l f  i s  approx i -  

mate ly  t h ree  months. 

D. "F lux o f  energy and e s s e n t i a l  elements through t h e  c o n t i n e n t a l  

s h e l f  ecosystem." Pomeroy/Wiebe. 

The immediate goal o f  t h i s  work i s  t o  develop i nd i ces  o f  c o n d i t i o n  

o f  c o n t i n e n t a l  s h e l f  waters t h a t  may h e l p  i n  'de termin ing  the  impact o f  energy 

development on the  c o n t i n e n t a l  s h e l f .  Emphasis i s  p laced on the  micro-  

organisms and phytoplankton on t h e  assumption t h a t  these organisms a r e  the  

most s e n s i t i v e  t o  p e r t u r b a t i o n .  I n  t h e  f i r s t  y e a r  (1975-76) c ru i ses  were 

occupied i n  t h e  area between North Carol 4 na and Georgia. Consi derabl  e  

e f f o r t  was d i r e c t e d  a t  automating a n a l y t i c a l  procedures so t h a t  r a p i d  synop t i c  

overviews can be ob ta ined . .  Because o f  t h e  number o f  personnel i n v o l v e d  and 

t h e ' s i z e  o f  sh ips  ava i l ab le ,  t he  f i e l d  work has been l a r g e l y  conducted 

independent ly  o f  o t h e r  i n v e s t i g a t o r s .  

E. As noted e a r l i e r  we have made l i t t l e  e f f o r t  t o  da te  t o  s t rengthen 

l i a i s o n  between t h e  above "new" and es tab l i shed  con t rac ts .  The l a t t e r  i n c l u d e  

s tud ies  being conducted by Carpenter and Thorhaug a t  RSMAS, Cross a t  NMFS, 

and Crawford a t  SRL, This  s u b j e c t  w i l l  be dtscussed f u r t h e r  below. 

11,' S c i e n t i f i c  Adv isory  Committee 

The Southeast A t l a n t i c  S c i e n t i f i c  Advisory Committee i s  composed of 

Timothy Parsons (b io logy )  o f  t h e  U n i v e r s l t y  o f  B r i t i s h  Columbia, Ka r l  Turek ian  



(chemistry) of Yale University, and Robert Smith (physical oceanography) of 

Oregon Sta te  University, The appointment of a geologist ,  s t ipulated as a 

fourth member i n  the contract proposal, has been deferred since no research 

contracts now funded dea l ' i n  tha t  area.  

The Committee, established in March '76, has not been act ive to  date.  

A meeting i s  scheduled i n  early October 1976 a f t e r  which a report  will  be 

issued in which the "general health" of the program and recommended expansion 

wi 11 be addressed. 

111. Meeting - Liaison 

Considering tha t  three meetings involving various investigators funded 

by ERDA were held in 1976 a general annual meeting of a l l  concerned was 

deferred until  October. 

1 )  On June 3 a meeting was held in Atlanta, Georgia involving a l l  

contractors i nvol "ed in the physi cal oceanographic program. Attendees 

included W .  Forster ( f o r  E R D A ) ,  L .  P ietrafesa,  L .  AtkSnson, D. Hayes, J .  Suich, 

T. Lee and D. Menzel. The purpose was to  determine how the combined resources 

of the physi cal. oceanographic group could be most effect ively used. Discuss- 

ions were designed also to  c l a r i f y  where e f f o r t  should be centered in modell- 

ing e f fo r t s  and to  assure feedback between the modelling and f i e l d  programs. 

A t  the  same time a mutually acceptable schedule f o r  current meter deployment, 

hydrographic observations and other log i s t i c s  was achieved. This schedule 

i s  discussed under I ( A  and B )  above. 

2 )  A press briefing organized principalqy by W ,  McCann and P, Garon 

of ERDA Public Relations ~ f f i c e ' w a s  held on May 3,  1976 a t  the Skidaway 

Ins t i tu t e ,  This provided a means not only t o  publicize ERDA's oceanographic 

prpgram b u t  a1 1 owed the Principal Investigators t o  describe and dlscuss t h e i r  

work with each other ,  'Attending the meeting as spokesmen fo r  ERDA were 



W ,  Forster, W ,  McCann and  P ,  Garon, F. Cross, D. Hayes, L ,  Pomeroy, 

L .  Atkinson, L .  Pietrafesa,  W.  Dunstan, G , - A ,  Paffenhofer and D.  Menzel. 

Members of the press attending were Frances Parker, Howard payne and Allen 

Royce of the National Geographic; Mr. Dosa, Voice of America; Mr. Seabrook, 

Atlanta.  Journal ; H .  Willard, Washington Post; Frank1 in Young, . . Florida Times 

Union; Gardner Miller, Charleston News and Courier and David Salisbury, 

Christian Science Moni tor .  

3)  A t  the annual meeting of the American Society of Limnology and 

Oceanography a symposium was held on the oceanography of the Georgia Bight 

a t  which ear ly resu l t s  and tentative conclusions of research so f a r  completed" 

were presented. ERDA supported investigators who presented papers were as 

fol lows: 

D. Menzel - "Introduction and Overview" 

T. Lee - "Physical Processes in the South Atlantic Bight" 

1. .Pietrafesa - "Current Meter Observations in Onslow Bay" 

L.  Atkinson - "Hydrographic Observations in Onslow Bay" 

G.-A. Paffenhofer - " P a r t i c l e  Concentrations in Intruding Water 

Massss" 

W .  Dunstan - "Characterization of Phytoplankton Populations 

Resulting from an Intruding Nater Mass" 

E. Hofmann - "Ecological Modelling using Separation Transforn~ation 

Theory". 

4)  A meeting f o r  a l l  ERDA supported investigators and the Sc ien t i f i c  

Advisory Committee i s  scheduled fo r  October 11-12, 1976 in Atlanta. Each 

investigator will be asked to  describe research currently underway, Addi- 

t ional agenda items include examining means t o  coordinate research e f f o r t s ,  

i n  par t icular  t o  Identify mutual in t e re s t s ,  possible s c i e n t i f i c  interact ion 

and t o  coordinate t h e  f ie ld  sampling programs. This will  he the f i r s t  



formal involvement of t he  S c i e n t i f i c  Advisory Committee, T h e i r  ass is tance 

w i l l  be s o l i c i t e d  t o  p o i n t  o u t  s t reng ths  and weaknesses i n  t he  program and 

t o  recommend where f u t u r e  e f f o r t s  should be encouraged. 

I V .  Sh ip  Use and L o g i s t i c s  

A major  and consuming expense of  oceanographic research i s  t he  c o s t  

o f  s h i p  opera t ions .  To min imize t h i s  expense we have r o u t i n e l y  c i r c u l a t e d  

s h i p  schedules t o  a l l  p o t e n t i a l  ERDA users. C u r r e n t l y  use i s  centered 

p r i m a r i l y  on t h e  ADVANCE I 1  ( P i e t r a f e s a ) ,  t h e  R / V  EASTWARD (Pomeroy), 

R/V COLUMBUS ISELIN (T. Lee) and R/V  BLUE FIN (Atkinson, Dunstan, Paf fenhofer ,  

Lee). The ADVANCE I 1  w h i l e  s a t i s f a c t o r y  f o r  c u r r e n t  meter deployment i s  

g e n e r a l l y  considered substandard as a research p l a t f o r m  by those i n v e s t i g a t o r s  

who have t r i e d  t o  use her .  The EASTWARD and ISELIN a re  f u l l y  capable research 

vessels b u t  have l ong  schedul ing l e a d  t imes and a re  p r o h i b i t i v e l y  expensive 

f o r  more than occasional  use. The BLUE FIN, a smal l  coas ta l  vessel,  has been 

e f f e c t i v e l y  employed i n  Onslow Bay and f o r  c o n t i n e n t a l  s h e l f  s tud ies  o f f  

Georgia. The main f e a t u r e  l i m i t i n g  more ex tens i ve  use o f  t he  BLUE FIN a re  

probable 1 i m i t a t i o n s  du r ing  t h e  w i n t e r  months due t o  sea keeping a b i l i t y  

and t h e  l a c k  o f  adequate l a b o r a t o r y  space f o r  m u l t i d i s c i p l i n a r y  c ru i ses .  

I n  May 1976 the  PALUMBO was t r a n s f e r r e d  ' f rom the  Puerto Rico Nuclear 

Center t o  t h e  Skidaway I n s t i t u t e .  Assuming t h a t  s u f f i c i e n t  funds a r e  made 

a v a i l a b l e  t o  c o r r e c t  a number o f  d e f i c i e n c i e s ,  t h i s  vessel should be ab le  

t o  accommodate most c u r r e n t l y  funded ERDA r e l a t e d  research. A f t e r  t rans -  

f e r  t o  t he  Skidaway I n s t i t u t e  t h e  vessel  has been surveyed and the  bottom 

and s ides.  painted,  The surveyor 's  r e p o r t  should be a v a i l a b l e  w i t h i n  the  

n e x t  two- three weeks a f t e r  which f i r m  est imates f o r  overhaul can be made, 

Before funds a r e  committed f o r  t h i s  purpose however , . i t  i s  e s s e n t i a l  t h a t  

t he  sh ip ' s  s t a b i l  i t y  features be determined, The b u i l d e r  cannot p rov ide  

l i n e  drawings of the  h u l l ,  t h e '  r e s u l t s  of i n c l i n a t i o n  t e s t s ,  o r  i o a d  l i n e  



c a l c u l a t i o n s  each o f  which i s  r e q u i r e d  t o  p rov ide  s t a b i l i t y  data, Th is  

I n f o r m a t i o n  i s  requ i red  t o  l e g a l l y  operate t h e  s h i p  under mar i t ime law, 

The t ime r e q u i r e d  t o  o b t a i n  s t a b i l i t y  i n fo rma t ion ,  c o s t  est imates 

f o r  improvements and t o  c a r r y  o u t  t h e  necessary work i s  approximate ly  f o u r  

months. Some work has been I n i t i a t e d  us ing  funds f rom th i ,s  c o n t r a c t  a f t e r  

approval o f  t h e  Savannah R ive r  Operat ions O f f i c e .  Completion o f  t h e  work 

i s  dependent upon when s u f f i c i e n t  funds f o r  t h e  purpose a re  made a v a i l a b l e .  




