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ABSTRACT 

( Large Area Marine Productivity Experiment I 

A Large Area Marine Productivity Experiment t o  t e s t  the f e a s i b i l i t y  of 

mapping chlorophyll - a and t o t a l  suspended s o l i d s  concentrations i n  surface 

< waters of the  continental  she l f  from Cape Hatteras t o  t h e  Canadian border 

was conducted jo in t ly  by the National Aeronautics and Space Administration 

(NASA)/Langley Research Center-/Marine Environments Branch and the National 

( Marine Fisheries Service (NMFS)/Northeast Fisher ies  Center (NEFC)/Division 

of Environmental Assessment during t h e  period of  17-21 April 1979 as pa r t  

of the  Ocean Pulse Pmgram. One-hundred eleven people from 25 federa l ,  

( s t a t e  and pr ivate  research f a c i l i t i e s  on 19 research vessels  and 3 a i r c r a f t  

par t ic ipated in  the experiment. NASA was responsible f o r . t h e  remote sensing 

systems, data co l lec t ion ,  and reduction. The NNFS with t h e  cooperation of 

( o the r  federal ,  s t a t e  and pr iva te  researcn f a c i l i t i e s  was responsible f o r  

t h e  organization, co l lec t ion  and reduction of sea- t ruth  data t o  ca l ib ra t e  

t h e  remote sensors. 

During the experiment (17-21 April 1979) NASA accomplished the remote 

sensing csing two a i r c r a f t ,  a NASA U-2 flown a t  19.7 km (65,000 f t )  with an 

Ocean Color Scanner (OCS) and Mitchell-Vinton cameras using aer ia l  color and 

t multispectral film (Principal Investigator - Craig Oh1 h o r s t )  and a NASA C-130 

flown a t  3.0 km (10,000 f t )  w i t h  a mult ispectra l  scanner (Modular Multispectral 

Scanner M2S) and Zeiss mapping camera using a e r i a l  co lo r  f i lm (Principal 

C Investigator - Dr. Robert Johnson). The r-ea-truth data were collected a t  

locations depicted in  Figure 1. Additionally Landsat.imagery f o r  these 

same locations and approxin~ate times i s  being examined by Dr.' Vic Klemas, 

I University of Delaware. 



NASA U-2 i n f l i g h t  observations suggest successful ,  cloud-free coverage of a 
( 14 mile wide swath along t h e  coast  between 19 and 21 April from Oregon I n l e t ,  

North Carolina t o  the  Canadian border including Long Island Sound, b u t  not  

Georges Bank. 

NASA C-130 i n f l i g h t  observations on 17 and 19 April suggest successful 

quant i ta t ive  coverage where concurrent sea- t ruth  was ava i lab le  from Chesapeake 

Bay t o  Cape Cod, except f o r  the  coastal  zone of New Jersey of f  Barnegat I n l e t  
( 

and Long Island a t  Fire  Is land i n l e t  where cloud cover prevented data col lect ion.  

Cloud and l i g h t  condit ions hindered o r  prevented data col lect ion north of Cape 

Cod and over Georges Bank. 
( 

This report  presents t h e  sea-truth data co l lec ted  i n  conjunction w i t h  

t h e  NASA C-130 overf l ight ;  on 17 and 19 April 1979. 



NMFS-NASA 
Large Area Marine Productivity-Pollution Experiment 

LAMPEX 
, 

F i g u r e  1 .  L o c a t i o n s  where s e a - t r u t h  d a t a  were c o l l e c t e d  d u r i n g  LAMPEX I. 



INTRODUCTION 

Large Area Marine Productivity Experiments (LAMPEX) were designed as  a 

j o i n t  program between the  Rational Aeronautics and Space Administration (NASA)/ 

Langley Research Center and the National Marine Fisheries Service (NMFS)/ 

Northeast Fisheries Center (NEFC) to: 1 )  advance the development of improved 

remote sensing systems and techniques f o r  monitoring and assessing regional 

marine resources and environmental qua l i ty ;  2 )  t o  increase our understanding 

o f  regional marine ecosystem processes; and 3) ultimately t o  provide an 

extensive, synoptic,  in tegrated and t imely data base f o r  appl icat ion t o  

problems of ocean resource and environmental management. The pa r t i cu l a r  

objective f o r  LAt.IPEX I was t o  t e s t  t h e  f e a s i b i l i t y  of  mapping via  remote 

sensing chlorophyll - a and t o t a l  suspended s o l i d s  concentrations i n  near-shore 

surface waters of t h e  continental she l f  between Cape Hatteras and the  Canadian 

border. NASA was responsible f o r  the  remote sensing. NMFS/NEFC was responsible 

fo r  the coordination and execution of sea- t ruth  daia col lect ion.  

To meet t h e i r  respons ib i l i ty ,  the NEFC, through Dr. Herb Austin of Virginia 

I n s t i t u t e  of Marine Science, contacted individuals  along the northeast  coast  

o f  the United S ta t e s  t o  a s s i s t  in the  co l lec t ion  of sea- t ruth  data t o  be used 

i n  the ca l ib ra t ion  of the r e m t e  sensors being flown by NASA. As par t  of t h i s  

coordination e f f o r t ,  a s e t  of minimal requirements and i n i t i a l  protocol f o r  

vessels and manpower was issued by the NEFC. Standardized methodology 

(Appendices A and B )  and a l i s t  of required equipment were a l so  d i s t r ibu ted .  

Potential  par t ic ipants  were asked t o  check of f  equipment shortages and return 

l i s t .  The NEFC i n  turn endeavoured t o  supply missing pieces of equipment 

and prcWide?nstruction as  required. Weekly updates on who would be par- 

t i c ipa t ing  and where they would be co l lec t ing  sea- t ru th  data were prepared 

0 



so tha t  NASA could plan and f i l e  appropria te  f l i g h t  plans. To avoid sun g l i n t  

problems and coordinate overf l ight  and sea- t ru th  data co l lec t ion ,  a sampling 

schedule (Appendix C) was issued. A land-based comunications network was 

established so t h a t  l a s t  minute decisions could be disseminated rapidly and 

dependably. A mutual radio frequency f o r  the NASA C-130 a i r c r a f t  and a l l  NOAA 

ships  and laborator ies  was established. However, d i r e c t  radio communications 

betiieen the NASA C-130 a i r c r a f t  and NOAA never functioned properly. Pr ior  to  

the  experiment, National Weather Service long-range marine forecasters  a t  

Boston and a t  Wallops Island were consulted. Based on weather information 

and a i r c r a f t  and sea-truth vessel a v a i l a b i l i t y ,  a j o i n t  NASAINEFC decision 

was made t o  conduct LAMPEX I w i t h  the NASA C-130 a i r c r a f t  on Tuecday (17 April)  

and Thursday (19 April) .  Further, i t  was decided t o  examine t h e  area between 

Chesapeake Bay and Long Island on 17 April and the  area north and e a s t  of 

there  on"19 April. Plans were a l so  made f o r  t he  r e t r i e v a l ,  following the 

experiment, of both equipment and samples t o  the  NEFC, Sandy Hook Laboratory 

where sample analyses and sea-truth data reduction would occur. Final ly ,  a 

preliminary synopsis (Appendix D)  was d i s t r i bu ted  and evaluative coments 

were sought f o r  improving fu ture  experiments. 

This report  presents t he  sea- t ruth  data col lected i n  c o n j u ~ ~ c t i o n  w i t h  

the  NASA C-130 over f l igh ts  on 17 April and 19 April 1979. No sea- t ruth was 

col lected during the NASA U-2 over f l igh ts ,  19-21 April 1979 (Appendix E). 

Inal1,one-hundred seven people from 23 federa l ,  s t a t e  and pr iva te  research 

f a c i l i t i e s  on 19 surface c r a f t  and one he7icopter par t ic ipated in  the col lect ion 

of  sea- t ruth  data (Appendix F). 



METHODS 

Chlorophyll 5 

Chlorophyll - a measurements bas ica l ly  'followed those described i n  Strickland 

and Parsons "A Manual f o r  Seawater Analysis, 1972". F i l t r a t i o n ,  extract ion and 

measurements of fluorcscence were accomplished e i t h e r  a t  sea,  shor t ly  a f t e r  

col lect ion of seawater on long c ru ises  o r  preferably i n  the  laboratory under 

standardized conditions i f  samples could be sen t  t o  NEFC, Sandy Hook within 

20 hrs of collection.  Samples were col lected from the sea surface.  After 

co l lec t ion ,  the seawater was poured through a 300 micron nylon f i l t e r .  This 

removed the l a rge r  zooplankton. The phytoplankton i n  a measured subsample 

(100-500 ml) were f i l t e r e d  onto a 2.5 cm diameter blhatman GF/F glass  f i b e r  

f i l t e r .  Care was t a k e n n o t t o  exceed 55 mm Hg vacuum during f i l t r a t i o n .  The 

phytoplankton adhering t o  t he  walls of t he  f i l t e r  funnel were rinsed down onto 

the f i l t e r  using p re f i l t e r ed  seawater from the same s ta t ion  a s  the  chlorophyll 
. . sample. . . 

On long cruises  t he  f i l t e r  was removed and submerged in 2-3 ml of 90% 

acetone i n  a glass  t i s s u e  grinding v e s s e l .  The f i l t e r  and plankton were 

pulverized using a te f lon- t ip  grinding rod at tached t o  an e l e c t r i c  hand-drill.  

The volume of ex t r ac t  in  the  grinding vessel was brought to  10 ml using 90% 

acetone. The vessels were stoppered and shaken. Par t icu la tes  and glass  

f ibers  were separated from the chlorophyll ex t r ac t  by f i l t r a t i o n  through 

Whatman GF/A g lass  f i b e r  f i l t e r s .  Approxi~nately 6 ml of t h i s  ex t r ac t  were 

placed i n  a fluorometer cuvette and the fluorescence measured on a Turner 

Designs fluoroneter. Two drops of 5% H C L  were added t o  the ex t r ac t  and i t s  

fluorcscence was reread w i t h i n  5 minutes on the fluororneter. The two 
; .~ 

fluorescence readings and appropriate equations were used t o  generate 

"corrected" estimates of chlorophyll - a ,  phacopigilients and the sanlple 
s 

ac id i f ica t ion  r a t i o  (Fo/Fa). 

6 ' .  
' ..: 



On shor t  c ru ises ,  sample f i l t e r s  were submerged i n  4 ml of 905 acetone 

i n  a cal ibrated 10-ml capped centr i fuge tube. The sample was re f r igera ted  

i n  complete darkness for 24 hrs t o  allow complete extract ion of  chlorophyll 

pigments. The chlorophyll ex t rac t  and pa r t i cu l a t e s  were separated and the  

fluorescence measured as  described above. 

The Turner Designsfluorometers used during LAMPEX I were ca l ib ra ted  using 

the spectrophotometric method for  "corrected" chlorophyll a according t o  Lorenzen's 

equations (Limnol. Oceanog. 12: 343, 1967) given by Strickland and Parsons (1972). 

Calibration of t h e  fluorometers was accomplished using chlorophyll a ex t r ac t  

fmm act ively growing cul tures  of Skeletonema costatum. All fluorometers 

addi t ional ly  were in te rca l ib ra ted  a t  Brookhaven National Laborat3i-y by Or. 

Paul Falkowski using p ~ r i f i e d  chlorophyll a. 
Total s"spended Sol i d s  

Total suspended so1 i d s  were determined following the t o t a l  suspended 

mat ter  (nonf i l t e rab le  residue) procedure i n  standard Methods (APHA, 1975) 

except t h a t  an i so tonic  ammonium carbonate [(NHq)2 C031 solut ion (Uematsu 

et  a l . ,  1978) was used instead of d i s t i l l e d  water t o  wash s a l t  through the 

f i l t e r .  F i l t r a t i on  was accomplished using Reeve Ange7 934-AH (nominal 

pa r t i c l e  retension 1.0 urn) and Whatnan GF/F (nominal pa r t i cu l a t e  retension 

0.7 um) glass  f i b e r  f i l t e r s .  Samples were f i l t e r e d  under low vacuum . 

(approximately 55 m Hg). We believe t h a t  t he  combination of t he  isotonic  

rinse,  which should not have broken phytoplankton c e l l s ,  and low vacuum 

used during f i l t r a t i o n  resul ted i n  abnormally high values of t o t a l  suspended 
. . 

sol i d s  compared w i t h  o the r  invest igators  (Manheim, Meade and Bond, 1970; 

Drake, 1974; Schubcl , 1974; Discaye and Olsen, 1976). 



.. 

RESULTS 

The NASA C-130 f l i g h t  l i ne s  f o r  LAMPEX I a r e  presented i n  Figure 2 .  

The open c i r c l e s  represent  the approximate locat ions  of sea- t ruth  co l lec t ing  

c r a f t .  The dashed f l i g h t  l i n e s  represent unsuccessful attempts a t  remote 

sensing because of cloud cover. Fl ight  l i ne s  over the  York River, the south 

shore of Delaware Bay, Buzzards Bay, Cape Cod-Martha's Vineyard and Nantucket 

Sound have concurrent  round t r u t h  data col lected by other  programs. Such 

data is not presented here. Flight l i ne s  e a s t  o f  Chesapeake Bay, o f f  the 

Maryland-Virginia coast ,  near Montauk Point (Long Is land)  and over Georges 

Bank, have no concurrent sea- t ruth  data because of rough weather, lack of 

personnel, mechanical f a i i u r e  and wrong timing (inadequate comnunication), 

respectively. 

The cruise  t racks  of  t he  vessels involved i n  t h e  col lect ion of sea-truth 

data a r e  depicted i n  Figure 3 .  The area from Chesapeake Bay t o  the  south 

shore of Long Island was sampled concurrently by sur face  c r a f t  and the NASA 

C-130 on 17 April 1979. The areas  from Long Island Sound t o  Maine and 

adjacent t o  Sandy Hook were sampled concurrently on 19 April 1979 as  noted 

i n  t he  Preliminary Synopsis (Appendix D). 

The chlorophyll - z and t o t a l  suspended so l id s  sea- t ruth  data a r e  presented 

inFigures4-21 and Tables 2-22. Table 1 explains t he  numbers found i n  the 

comnents column of each t ab l e .  The f igures  a r e  presented together with the 

tables  from the same geographical area in chronological order based generally 

on overf l ight  days and times. 

RECON.1ENDATIONS FOR FUTURE EXPERINENTS 

1 )  Greater f l e x i b i l i t y  required f o r  both.sea- t ruth and remote sensing 

c r a f t  ( i  .e. l a rger  operational windows;. increased f l e x i b i l i t y  with regard 



t o  operational plans and tracks; ab i l i ty  to  perform cooperative jo int  operations 

C i n  and over Canadian or Mexican a i r  space and waters). Weather and lack of 

f l ex ib i l i ty  greatly hindered LAMPEX I .  

2 )  Improve communications via radio. 

< 3) Improve training with regard to  sea-truth data collection. Update 

and revise sea-truth methodologies. 



Cover page and f igures  were drawn by M. Cox. Typing was done by tl. Montone. 
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Figure 3 .  Cruise t r a c k  locat ior is  f o r  v e s s e l s  c o l l e c t i n g  sea:t:uth data ,  A p r i l  17 and 
19, 1979. 



Table l a .  Chlorophyll data comnents. Numbered statements correspond t o  
numbers in  comments columns of summary tab les .  

1. Relatively high chlorophyll 5 concentration when compared t o  adjacent 
s t a t i ons .  

2. Relatively low chlorophyll 5 concentration when compared t o  adjacent 
s t a t i ons .  

3.  Relatively low ac id i f i ca t i on  r a t i o  (Fo/Fa) when compared t o  adjacent 
s t a t i ons .  

4. Excess vacuum used during f i l t r a t i o n  - chlorophyll est imates may be 
low due t o  c e l l  breakage. 

5. No 300 u f i l t e r  used - p o s s i b i l i t y  of contamination due t o  presence of 
zooplankton,possible elevated phaeophytin values. 

6. Deviated from proposed sampling t rack .  

7. Sample l o s t  a t  sea. 

8. Samples s to red  and f i l t e r e d  upon re turn  t o  land,  potent ia l  breakdown 
o f  water sample. 

9. F i l t e r  dropped while t rans fe r r ing  t o  cen t r i fuge  tube. 

10. Forceps touched sample while t r ans fe r r i ng  t o  centr i fuge tube. 
Forceps r insed w i t h  acetone t o  remove any phytoplankton adhering 
t o  them. 

11. Sample took approximately 3 hours t o  f i l ' t e r .  I 

12. 0.4 um nucleopore f i l t e r  used. 

13. Samples may be out of order. 

14. Fo/Fa ( ac id i f i ca t i on  r a t i o )  1.64 - concentration of phaeophytin is 
grea te r  than o r  equal t o  concentration of chlorophyll a. 

15. Water not shaken in sample b o t t l e  p r i o r  t o  f i l t e r i , ?g ,  poteritial 
s e t t l i n g  of phytoplankton. 

16. Sides of f i l t r a t i o n  cup not r insed with p re - f i l t e r ed  seawater. 

17. Samples may be ou t  of sequence due t o  poss ib le  mixup of numbering. 



~ ~ b l ~  Total suspended matter data comments. Numbered statements 
correspond t o  numbers i n  comments column of summary tab les .  

1 = Samples f i l t e r e d  i n  shore-based laboratory r a the r  than a t  sea. 

2 = Dis t i l l ed  o r  deionized water used f o r  blank instead of f i l t e r e d  
sea water. 

3 = No blanks. 

4 = Samples taken a t .  longer t i n e  i n t e rva l s .  

5 = Samples no: taken during times of ove r f l i gh t .  

6 = Samples not taken during day of over f l igh t .  

7 = Samples not taken i n  the area  o f  over f l igh t .  

8 = Samples exh ib i t  l a rge  unexplained v a r i a b i l i t y .  

9 = Low volume f i l t e r e d .  

NOTES: 

1. Colun~n labeled "TSI-1 Concentrations f,linus Blank" was determined only 
f o r  samples t h a t  a l so  had blanks which were r u n  a t  the same t i n e  and 
i n  the  same manner as  the samples. These TSM concentrations were 
calculated by subtract ing the harmonic mean of  the  blanks from each 
i n i t i a l  TSM sample concentration f o r  t h a t  p a r t i c u l a r  s e t .  

2. I n i t i a f  TSM sample concentrations followed by an a s t e r i s k  (*) were 
not r insed with isotonic  (NH4)2CO3 so lu t ion  therefore  no correct ion e 

for  s a l t  retained by the  f i l t e r s  was made. An estimated average s a l t  
correction t h a t  could be subtracted from t h e  i n i t i a l  TSM concentrations 
i s  4.41 mg/l (based on a personal cormunication with W .  Philpot using 
TSM samples taken in  the same general area  i n  August 1975). 



CHLOROPHYLL 

Hanpton Ins t i tu te /C&P Airways Hel icopter ,  Aprll  17, 1979 
CHART NO. 12221 

Virgin la  I n s t i t u t e  o f  Marine Sc ience /Pa thf inder ,  Apri l  17 ,  1979 
C 

F i ~ u r e  4. Cruise t r zcks  and sea - t ru th  chlorophyll  - a and t o t a l  suspended s o l i d s  da ta  f o r  C&P Airways Hel icopter  
and R / V  Pa th f inde r ,  April 17 ,  1979. 



Table 2a. Vlrg in ia  I n s t i t u t e  of Marlne Sc iencefPathf inder .  Apr?l 17,  1979 

Summary of chlorophyll a (mg/m3), phaeophytin (mgfm3) and a c i d i f i c a t i o n  r a t l o  (Fo/Fa) l i s t e d  by 
p a r t i c i p a n t .  

S t a .  Sampl ing Chloroph 11 a Phaeoph t i n  Y Comment 
Time Cat. N Long. W No. Depth(m) (mgfmfi - (m9fm Fo/Fa Number 

0945 36'57.3' 76'02.5' 1 0 29.36 5.40 2.06 6 
0958 36'57.1 ' 76O01.8' 2 0 28.21 5.98 2.03 6 
1002 36O57.0' 76"Ol. 1 ' 3 0 28.27 4 .23  2.09 6 
1007 36O56.7' 76"OO.l' 4 0 27.29 3 .15  2.12 6 
1 O i  3 35'56.4' 75'58.8' 5 0 23.77 4.02 2.07 6 
1018 36'56.6' 75O59.8' 6 0 25.65 6.41 2.00 6 
1023 36'56.8' 76O00.5' 7 0 20.73 3.24 2.08 6 
1028 36'57.0' 76"Ol . 3 '  8 0 24.11 3.68 2.08 6 
1042 36O57.3' 76"02.01 9 0 25.82 6.24 2.01 6 

d 

U 

llean chlorophyll  mg/m3 25.91 
' 

Range chlorophyll  . - a mg/m3 20.73 t o  29.36. 



. . 
Table 2b. Virg in ia  I n s t i t u t e  of Marine Science /Pa th f inde r ,  April 17. 1979 

I Sum~ary  of t o t a l  suspended mat te r .  

4 TSM 
TSM Concentrat ions 

Depth ~ o n c e n t r a t l o n s  Minus Blank 
Time Lat.  N Long. W S t a t l o n  (m) (mg/l) ( m g / l )  Comments 



I 

Table 3a. Hampton Ins t i tu te /C&P Airways Hel icopter ,  April 17 ,  1979 
41 S u n a r y  o f  chlorophyll - a (mg/m3), phaeophytin (mg/m3) and a c i d i f i c a t i o n  r a t i o  (Fo/Fa) l i s t e d  by 

p a r t i c i p a n t .  

S ta .  Chloroph 11 a Phaeoph t i n  3 5 Comment 
Time Lat. N Long. W No. 0epth(rn (m9/m (mg/nl Fo/ Fa Number 

0952 36'57.7' 76O04.0' 3 1 
0956 36'57.9' 76O04.6' 4 1 
1 OCO 35"53.11 76'05.2' 5 1 

d ' 1918 36'59.0' 76'08.8' 10 . , 1 19.38 15.53 1.69 
u3 1022 36O59.2' '76O10.0' 11 1 23.94 . 4.56 2.05 

Cean chlorophyll  - a 1ng/m3 22.05 

Range chlorophyl i  a mg/m3 10.99 t o  27.93 



Table 3b. i(arnpton I n s t i t u t e / C & P  A i r w s  Hel icopter ,  April  17., 1979 
Sum~ary  of  t o t a l  suspended mat te r .  

TSE1 
TSM Concentrat ions 

Depth Concentrat ions . Minus Blank 
Tins L a t .  N Long. W S t a t i o n  (m) (mg/l) (mg/l 1 . Comnents 

0944 36'57.4' 
0 3 9  36O57.6' 
0952 36'57.7' 
0?56 36O57.9' 
1 COO 36'58.1 ' 
1033 3b058.2' 
1037 36O58.4' 
i o i o  3 6 ° 5 ~ . 6 '  

N .  
0 

101 4 3b058.6' 
1018 36'59.0' 
1022 36'59.2' 

7 1 
8 1 
9 1 

10 1 
11 1 

Blank 1 1 
Blank 2 1 
B l a n k  3 . 1 
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U n l v e r s l  ty o f  Oel awarelLady Donna, April 17. 1979 CHART 140. 12214 J 
F i g u r e  5. C r u i s e  t r a c k  and  s e a - t r u t h  c h l o r o p h y l l  a  a n d  t o t a l  s u s p e n d e d  s o l i d s  

d a t a  f o r  R / V  Lady Donna,  A p r i l  1 7 ,  l s 7 9 T  



Tab1 e '4a. Universi ty o f  DelawarelLady Donna, April  17,  1979 
Sumary of  chlorophyll  a (mg/m3), phaeophytln (mg/m3) and a c i d i f i c a t i o n  r a t i o  (Fo/Fa) l i s t e d  by 

4' p a r t i c i p z n t .  

S t a .  Chloroph 11 a Phaeophytin Comment 3 - Time Lat. N Long. W No. Oepth(m (m9/m 1 (m9/m3 ) Fo/Fa Number 

Range ch lo rophy l l ' a  - mgIm3 3.65 t o  27.02 



Tab le  4b. Un ive r s i t y  o f  Delaware /Lady -- Donna* 1 7 *  1979 
Sumnary o f  t o t a l  suspended matter. 

TSM 
TSM Concent ra t ions  

Depth Concent ra t ions  Minus Blank 
Time Lat. N Long. W S t a t i o n  (m) (mg/l)  (mg/l)  Comnen t s  

0333 38'47.6' 75O.4.5' 2 .  0 54. OO* 
0942 38'47.2' 75' 4 . 0 '  3 0 67.66* 

1021 38O42.9' 75O 0 . 0 ' .  7 0 55.75" 
I029 3 ~ 4 2 . 2 '  74O59.2' 8 0 '  50. SO* 
1037 38O42.8' 74'50.6' 9 0 53.75* 

N 1045 38'43.6' 74"57,2 '  10  0 55.50* 
1055 3E043. 1 ' 74'56.6' 11 0 48.24* 
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pJ 
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TOTAL SUSPENDED MATTER 

4.68 

University/New Jersey Department of  Environmental P ro tec t ion ,  @ 
A p r i l  17 ,  1979 CHA7T !*0. 12214 

Figure 6. Cruise track and sea-truth chlorophyll a and total suspended solids d d t d  for 
H I V  -- Julius Nelson, April 17, 1979. 



Table 5a. Rutgers Univers i ty /New Jersey Department o f  Environmental P ro tec t i on ,  J u l i u s  Nelson, 
A o r i l  17, 1979 
Surrmary o f  c h l o r o p h y l l  a (mg/m3), phaeophyt in (mg/m3) and acidification r a t i o  (FoIFa) l i s t e d  by 
p a r t i c i p a n t .  

Sta. Ch lo rophy l l  5 Phaeophytin Comment 
T i  me La t .  N Long. W No. Oepth(m (m9/m3) (mg/m3) F o l  Fa Nuniber 

. 
l e a n  c h l o r o p h y l l  - a mg/m3 11.03 

Range c h l o r o p h y l l  5 mg/m3 4.32 t o  23.48 



Table 5b. Rutgers UnlversitylNew Jersey Department of Environmental'Protection /Julius Nelson, April 17, 1979 
. Sunmary of total suspended matter. 

TSM 
TSM Concentrations 

Depth Concentrations Minus Blank 
Time Lat. N Long. Id Station (m) (mg/ 1 (~9/ 1 ) Comcnts 

' 0900 . 38'58.5' 75' -6.3' 1 0 4.99 -12.57 
691 5 3B057.8' 75' 5.2' 2 0 6.00 -11.57 
0030 38'57.1 ' 75' 4.0' 3 0 12.00 - 5.57 
0335 38'56.8' . 75" 3.5' . 4 0 19.99 2.42 
0340 38'56.6' 75" 3.0' 5 '  0 26.99 9.42 
0335 3E056. 3' 75" 2.5' 6 0 25.00 7.42 
G350 29'56.1 ' 75" 2.0' 7 0 20.00 2.42 
0955 . 38O55.9' 75" 1.5' . . 8 0 35.00 17.42 

N 
0 

1 0.90 38O55.8' 75" 0.9' . 9 0 51 .OO 33.42 
1 CS5 38O55.2' 75" 0.4' 10 0 26.00 8.42 
101 0 38"53.B1 75O 0.0' 11 .: 0 31.99 14.42 
10;5 33O54.4' 74O59.7' 12 0 43.00 . 25.42 
1020 33'54.0' 74'59.1 ' 13 0 . . 34.00 16.42 
1C?5 28'53.7' 74'58.8' 14 . 0 45.99 28.42 
1228 38'53.4' ' 74'58.3' 15 0 34.00 16.42 
lC;5 3S052.6' 74O57.3' 16: 0 30.99 13.42 
1153 3E053,2' 74'57.8' 17 0 ' 32.99 15,42 

Blank 1 0 16.00 
Blank 2 ' 0 19.00 
Blank 3. 0 17.99 
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Figure 7. Cru i se  t r a c k s  and s e a - t r u t h  ch lo rophy l l  a  a n d . t o t a 1  suspended 
s o l i d s  d a t a  f o r  R / V  Kclfz, Apri l  1 7 ,  197? and UV Susan C 
Apri l  17,  1979. 



Tab1 e 6a. NOAAIAtlanti c Oceanographic and l.leteorologica1 Lahoratcr i  es/=, April 17 ,  1979 

3 Summary o f  chlorophyll  - a (mg/m3), phaeophytin (mg/m ) and a c i d i f i c a t i o n  r a t i o  (Fo/Fa) l i s t e d  by 
p a r t i c i p a n t .  

S t a .  Sampl ing Chloroph 11 a Phaeophytin Comment 
T i r e  Lat .  N Long. W No. Depth (m) (mg/m3) - (mg/m3) . Fo/Fa Number 

b a n  chlorophyll a - mg/m3 .268 

Range chlorophyll  - a mg/m3 0.04 t o  0.63 



Table 6b. NOAA/Atlantlc Oceanographic and l4eteorologlcal Labora tor ies  /-, April 17. 1979 
Sunun'ary of  t o t a l  suspended matter .  

TSM 
TSM Concentrat ions 

Depth Concentrat ions Minus Blank 
Time Lat .  N Long. W S t a t i o n  (4 (m9/ 1 ) ( m g / l )  Comnent s 

1 COO 39'56.3' 73'55.8' 1 0 
1015 39'57.8' 73O43.2' 2 0 
1033 40" 0.1 ' 73'44.6' 3 0 



Table 7a. New Je r sey  Department o f  Environmental Protect lon/Susan - - C - 11, April  1 7 ,  1979 

Surmary o f  chlorophyll  - a (mg/m3), phaeophytin (mg/m3) and a c i d i f i c a t i o n  ra t lo(Fo/Fa)  l i s t e d  by 
. p a r t i c i p a n t .  

S ta .  Sampl ing Chloroph 11 a  Phaeophytin Comnent 
Time Lat.  N Long. W No. Depth(m) (mg/m3) - (mgIm3) Fo/ Fa Number 

Mean chlorophyll  - a mg/m3 2.49 

Range chlorophyll  - a mg/m3 0.63 t o  7.93 



Table 7b. New J e r s e y  Department of  Environmental P r o t e c t i o n  /Susan - - C - 11, Apri l  17 ,  1979 
Sumary  of t o t a l  suspended mat te r .  

6 TSM 
TSM Concentrat ions 

Depth Concentrat ions Minus Blank 
T i r e  Lat. N Long. W S t a t l o n  (m) (mg/l) (mg/l) Coments  

1 5  0 
16 0 
17 0 

Blank: 1 0 
Blank 2 0 
Blank 3 0 



S t a t e  Univers i ty  o f  New York a t  Stony Drnok/Ol.rust. April  17. 1979 CHART 7 

11045) 
TOTAL CHLOROPHYLL a 

14.37 1.29 NAUTICAL MILES 
SUSPENDED 

10.37*m0.71 
MATTER 

12.37 
10.12 

8.60 
6.52 

12.80 
14.56 
10.00 
13.00 

4.62 
5.50 
5.37 

13.50 

0.55 
0.48 
0.43 
0.49 
0.41 
0.32 
0.46 
0.38 
0.43 
0.42 
0.48 
0.38 

4.99a. 

3 . 5 0 , ,  

0.24 

0.21 

10.500 0.22 

[XI 
17.33- 0.10 

13.33- 

16 .66 ,~0 .32  
7.99, .  

0.19 

0.45 
5.99 
5.33 
3.33 
4.00 

11.33 
.3.99 
4.66 

22.65 
3;99 
4.65 

0.24 
0.23 
0.16 
0.28 
0.23 
0 . 3 5  
0.36 
0.40 
0.44 

.0 .29 
5.33. 

6 .66. .  

0.22 

0.18 . 
11.33r0.27 

- + 
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Ilatlonal b l ~ r i n c  F i s l ~ c r i c s  S c r v i c c / n _ d ~ ~ ~ _ ~ ~ ,  n, April  17 ,  1379 CtlART NO. 17300 . W 

Figut-c 8 .  Cr-llisc tracks and sea-truth chlor-ophyll a and total suspended 
sol id: tljta' for R / V  _ D l r - .  April . . 1 7 ,  197-9 and R / V  A d v i s  I!: 
April 1 7 ,  1979. 
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Table ab. .National Marine F i she r i e s  Servlce/Advance -* I1 April 17 ,  1979 

Suernary o f  chlorophyll  a (nlg/m3), phaeophytfn (mg/m3) and acidf  f i c a t i o n  r a t i o  (Fo/Fa) l i s t e d  by ' p a r t i c i p a n t .  

S ta .  Sampl ing Chloroph 11 a Phaeophytin Comment 
Time  at. N Long. W No. Depth(m) (mg/m3) - (m9/m3) FoIFa Number 

I,:ean chlorophyll  5 mg/m3 0.270 

Range chlorophyll - a mg/m3 0.10 t o  0.44 



Table 8b. National Marine F i she r i e s  Service/Advance - 11, April  17,  1979. 
Sunmary of  t o t a l  suspended mat te r .  

TSM 
TSM Concentrat ions 

Depth Concentrat ions Minus Blank 
Time Lat.  N Long. W S t a t i o n  (m) (mg/l) (mg/l) Comnents 



Table 9a. ' s t a t e  Univers i ty  o f  New York a t  Stcny Brook/Onrust, April  17,  1979 

Sumnary of chlorophyll  - a (mg/m3), phaeophytin (mg/m3) and a c i d i f i c a t i o n  r a t i o  (FoIFa) l i s t e d  by 
par t i c ipan t .  

S t a .  Sampling Chloroph 11 a  Phaeophytin Comnent 
Ti me Lat.  N Long. W No. Oepth(m) (mglm3) - (1ng/m3 Fo/Fa Number 

Flean chlorophyll  - a mg/m3 .465 

Range chlorophyll  - a mg/m3 .21 t o  1.29 



Table 9b. S t a t e  Universi ty of New York a t  Stony Brook /OtlPust. A p r i l  77. 1979 
Sumary of t o t a l  suspended mat ter .  

TSM 
TSM Concentrat ions 

Depth Concentrations Minus Blank 
Time Lat .  N Long. W S t a t i o n  (m) (mg/l) (mil11 Comnents 



TOTAL SUSPENDED MATTER 
ONLY 

0 
1-1 (SEE TABLE) 

Suffolk County Department o f  He'altb Service /El i l l ie  S ,  - 0 2 
April 1 7 ,  1979 NAUTICAL M I L E S  

CHART KO. 12352 

Figure 9.  Cruise t rack and t o t a l  suspended so l id5  data f o r  R / V  Millie S .  April 17. 1979. - 



. . 
Table 10a. Chlorophyll samples a c c i d e n t a l l y  des t royed  because of  m i s u n d e r s t a n d i ~ g  

i n  mode o f  t r a n s f e r  o f '  samples back to  Sandy Hook Laboratory. 



Table l o b .  Suffol  k County Department o f  Health Se rv lce  / M i l l i e  5 ,  Apri l  17 ,  1979 
Smmary of t o t a l  suspended ma t t e r .  

TSM 
TSM Concentrat ions 

Depth Concentrat ions Minus Blank 
Time Lat.  N Long. W S t a t l o n  (m) (mg/l) (mg/l) Comncn t s 

12 0 
1 3  0 
14 0 
15  0 
16 0 
17 0 

Blank 1 0 
Blank 2 0 
Blank 3 0 



I CHART NO. 123OD I 
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~ ( a t { o n a l  ~ . l a r { n e  F i s h e r i e s  Serv ice lSandy Hook LaboratorylKvma,  April 1979 I 
F i g u r e  10.  C r u i s e  t r a c k  and s e a - t r u t h  c h l o r o p h y l l  5 and t o t a l  suspended 

s o l i d s  d a t a  f o r  R/V  Kyma, A p r i l  1 7 ,  1979. 



Table I l k .  'h'ational Marine F i she r i e s  ServicelSandy Hook Laboratoryl_Kyma, April 17,  1979 
Sumnary of chlorophyll a (mg/m3), phaeophytin (mg/m3) and a c i d i f i c a t i o n  r a t i o  (Fo/Fa) l i s t e d  by 

4 p a r t i c i p a n t .  

S ta .  Chlorophyll a Phaeophytin Comment 
~i me Lat.  N Long. W No. Oepth(m (mg/m3) (mg/m3) Fo/Fa Number 

Ilezn chlorophyll  mg/m3 2.28 

R ~ n g e  chlorophyll  - a mg/m3 0.32 t o  14.19 



Table 11 b., National Marine F i she r i e s  ServicelSandy Hook L a b o r a t o l S y / m ,  April 17. l s79  
S u n a r y  o f  t o t a l  suspended matter .  

TSM 
TSM 

Depth 
Concentrations 

Time Lat. N Long. W Concentrations S t a t i o n  ( m )  (mg/l) 
Minus Blank 

( m g / l )  Comnen t s 

1. 
2 
3 
4 

. 5  " 

6 
7 
8 
9 

10 
11 
1 2  
13  
14 
15 
16 
1 7  
18 
19 
2 0 

Blank 1 
Blank 2 
Blank 3 
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U.S. Environncntal Protection Agrncyltdison/~lean l latcrs.  April 17. 1979 - 
f i g u r e  11.'- Cruise t r ack  and s e a - t r u t h  chlorophyll  A and t o t a l  suspe~ltlcd 

. . . . sd l ids  data  f o r  R / V  Clean blatcrs ~ p r i l - 1 7 ,  1979. 
. . --9 

CHLOROPHYLL a - 



Table 12a. -U.S.  Environmental P ro tec t ion  Agency/Edlson/Clean Waters, April  17,  1979 - 
Sunmary of chlorophyll  - a (mg/m3), phaeophytin (mg/m3) and a c i d i f i c a t i o n  r a t i o  ( F Q / F ~ )  l i s t e d  by 
p a r t i c i p a n t .  

S ta .  Sampling Chloroph 11 a Phaeophytin Comnent 
Time Cat.  N Long. W No. Oepth(m) (mglm6 - (m9/m3) Fo/Fa Number 

1400 40'22.7' 73O57.8' 17 0 1.5.13 3.83 2.00 

Mean chlorophyll  - a mg/m3 4.39 

Range chlorophyll  - a mg/m3 0.20 t o  3.83 



.. ' 
L 

. . 

Tab le  12b. U. S. Environmental P r o t e c t i o n  AgencylEdison I& Waters,  Apr i l  17 ,  1979 
Sumnary o f  t o t a l  suspended ma t t e r .  

. .. . 
TSM 

" ?  

TSM Concent ra t ions  
, . .  Depth Concent ra t ions  Minus Blank 

Tine ' .  ; ' Lat. N Long. W S t a t i o n  (m) (mg/l)  (mg/]) Comments 

... 
73'46.0' 1 ' . , ~ 1200 40°34.9' 0 7 , 6 0  2.93 

'121 5 40'32.9' 73O48.3' 2 0 2.39 -2.26 
1230 40°30. 7 '  73"50.E1 3 0 4 .'OO -0.66 
1235 4O029.9' 73"51 .7 '  4 . .  0 5.eO 1 .13- 
1240 40°29.5' 73'52.1 ' 5 0 3.60 -1.06 
1245 40°28. 7 '  73'52.9' 6 0 3 .00  -1 .66 

Blank 1 0 4.00 
Blank 2 0 4.00 
Blank 3 0 7.00 





Table 13a. Ilaine Department of  Marine Resources/Challenqe. Aprll  17 ,  1979 

I 
Summary of chlorophyll  - a (mg/m3), phaeophytln (mg/m3) and a c i d i f i c a t i o n  r a t i o  (FoIFa) 1 i s t e d  by 
p a r t i c i p a n t .  

S t a .  Chloroph 11 a Phaeophyjjin Comen t 
Time Lat.  N Long. W No. Depth(m (mg/m{) - (w/m 1 Fo/Fa Number 

14ean chlorophyll  'a - mg/rn3 . I56  

Range chlorophyll  - a mg/rn3 .07 t o  .29 
* 



Table 13b. Malne Oepartsent of Marine Resources/Challenqe, April 1 7 ,  1'979. 
I Sunary  of t o t a l  suspended matter. 

Q TSM 
TSM Concentrations 

Depth Concentrations Minus Blank 
Time Lat. N Long. W Station (m) (mg/l) (mg/l) Comnents 
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Table 14a. National Marine F i she r i e s  Service/Mil ford  LaboratorylShang Wheeler, April 19,  1979 

Surmary o f  chlorophyll  - a (mglm3). phaeophytin ( m g / m 3 )  and a c i d i f i c a t i o n  r a t i o  (Fo/Fa) . l i s t e d  by 
p a r t i c i p a n t .  

S ta  . Sampling Chloroph 11 a  Phaeophytin Comnen t 
T i  me Lat. N Long. W No. Depth ( m )  (mg/m3) - ( I I I ~ / I I I ~  ) FoIFa Number 

P 
Bean chlorophyll  - a mg/m3 1.63 

Range chlorophyll  - a mg/m3 0.47 t o  3.43 



Table lab .  Nattonal Martne F f s h e r l e s  ~ e r v i c e / ~ i l f o r d  Lah'oratory /Shang Wheeler, April  19. 1979 
Sumrrary o f  t o t a l  suspended ma t t e r .  

TSM 
4 TSM Concent ra t ions  

Oepth Concent ra t ions  Minus Blank 
Time Lat .  N Long. W S t a t i o n  (m) (mg/l) (mgl l )  Comments . 
0830 41' 9 .5 '  72O51.0' 1 0 18.00 10.60 9 
0845 4 l W 9 . 5 '  7Z047.8' 2 0 15.99 8 .68  
0;OO 41' 9 .5 '  7Z044.8' 3 0 13.99 6.68 
0305 41' 9 .5 '  72'43.7' 4 0 13.33 6.01 

' 0910 41' 9.5' 7Z042.7' 5 0 46.00 38.60 
031 5 41" 9.5 '  72O41.7' 6 0 10.00 2.68 
0920 41" 9.5' 72O40.7' 7 0 .. 39.33 32.01 
0325 41"  9.5 '  72'39.7' ' 8 0 50.66 43.35 
09 30 41' 9.5 '  72'38.7' 9 0 10.66 11.35 

72037.71.':.' 
2 0935 41' 9 .5 '  10  0 .  50.66 51.3'5 

C9G0 41" 9 .5 '  72O36.7' . -  11 0 42.66 35.35 . . 
0945 41" 9 .5 '  7Z035.6' 12  0 50.66 43.35 
0950 41" 9 .5 '  ' 72'34.7' 1 3  0 9.. 33 2.01 

' . 0 C355 41" 9 .5 '  72'33.5' 14 41.33 34.01 
1 GOO $ l o  9 .5 '  72'32.6' 1 5  0 40.66 33.35 
1015 41" 9.5'  7ZQ29.4' 16 0 25.33 18.01 
1030 41" .9 .5 '  72'26.5' 17  0 27.33 20.01 

Blank 1 0 42.66 
Blank 2 0 4.00 . . 

. . 
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Table  15a. Un ive r s i t y  o f  Rhode I s land /Shor t  S n o r t ,  Apri l  1 9 ,  1979 

5 u m a r y  o f  ch lorophyl l  a (mg/m3), phaeophytin (mglm3) and a c i d i f i c a t i o n  r a t i o  (FoIFa) l i s t e d  by 
p a r t i c i p a n t .  

S t a .  Sampl i ng Chloroph 11 a Phaeophytin Comment 3 - Time L a t .  N Long. W No. Depth(m) (mg/m (mg/m3) , Fo/ Fa Number 

- 0845 41'20.0' 71'39.4' 1 0 0.87 0.44 1.83 
' 0900 41'20.8' 71°39.5'  2 0 0.76 0.37 1.84 

091 5 41°19.0'  71'37.2' 3 0 0.65 0.24 1.91 
0920 41°18.6' 71'36.2' 4 0 0.59 0.24 1 .89  
0925 41°18.0' 71°35.1' 5 0 0.49 0.17 1 .93  
0930 41°17.7' 71°34.3'  6 0 0.36 0.16 1.87 
0936 41'17.5' 71 "33.7'  7 0 0.45 0.22 1.85 
0340 41'17.3' 71°22.G' 8 0 0 .25 0.12 1 .83  
0945 41'17.2' 71'32.1' 9 0 0.34 0.16 1 . 8 6  

u7 .0939 W .  41'16.9' 71'31.1' 10  0 0.27 0.14 1.83 
0955 41'16.8' 71'30.7' 11 0 0 .54 0.17 1 .95  
1090 41'16.7' 71'29.9' 12 0 0.81 0.18 2.02 
1035 41'16.4' 71°20.8' 13 0 0.03 0.20 2.00 
lOi0  41'15.9' 71°27.9' 14  0 . 0 . 8 8  0.22 2.00 
1015 ' 41'15.0' 71°27.0'  1 5  0 0.65. 0.11 2.08 
1029 41'15.0~. 71°24.0'  16  0 0.27" 0.10 1.92 
1045 41°13.0'  71'24.0' 17 ' 0 0.26 0.07 1 .98  

a .  
I?,ean ch lorophyl l  mg/m3 0.55 

Range ch lorophyl l  - a mg/m3 0.25 t o  0.88 



Table 15b. Univers i ty  of  Rhode I s l and  /Shor t  Snort .  April 19. 1979 
S u n a r y  of  t o t a l  suspended mat te r .  

-. 

TSI4 
TSM Concentrat ions 

Depth Concentrat ions Minus Blank 
Time Lat.  N Long. W S t a t i o n  (m) ( w / l )  (mg/l) Comnents 

Blank 1 0 
Blank 2 0 
Blank 3 0 
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Figure  15. Cruise t r a c k  and sea - t ru th  c h l o r o p h y l l  a  and t o t a l  suspended s o l i d s  data f o r  R / V  Delaware 11, - 

A p r i l  19, 1979. - 



Table 16a. National Marine F i she r i e s  Service/Delaware - 11, April 19 ,  1979 

Sumnary of chlorophyll  - a (mg/m3), phaeophytin (mg/m3) and a c t d i f i c a t i o n  r a t i o  (Fo/Fa) l i s t e d  by 
p a r t i c i p a n t .  

S ta .  Sampling Chloroph 11 a Phaeoph t i n  5 C o n e n t  
Time Lat. N Long. W No. Oepth(m) (mg/m3) - (mg/m 1 Fo/ Fa Number 

!+an chlorophyll  a mg/m3 1 .09  

Range chlorophyll  - a mg/m3 0.71 t o  '1.72 



Table 16b. Nat iona l  Marine F i she r i es  E, A p r i l  19, 1979. 

I 
Summary o f  t o t a l  suspended mat ter .  

0 

T ine  L a t .  N Long. W S t a t t o n  

TSM 
TSM Concentrat ions 

Depth Concentrat ions Minus Blank 
(m) (mg/l)  (mg/l)  Comments 



P . . - 
. . i 

& CHLOROPHYLL a - NAUTICAL MILES 
0' 

. .. 

, . 

TOTAL SUSPENDED MATTER 

EG&G Environmental  C o n i u l t a n t s / ~  4, Apr i l  1 9 ,  1979 
CHART NO. 12300 - 

Cruise  t r a c k . a n d  s e a - t r u t h  c h l o r o p h y l l  a and t o t a l  suspended r o l i d r  d a t a  
f o r  R / V  Subs14 11, A p r i l  1 9 ,  1979. - 



Table 17a. EGeG Environmental Consultants  / Subsig - 11. April 19, 1979 

Sunrrary of  chlorophyll  - a (mg/m3), phaeophytin (mg/m3) and a c i d f f i c a t i o n  r a t i o  (Fo/Fa) l isted by 
4 p a r t i c i p a n t .  

S ta .  Sampl ing Chloroph 11 a  3 - Phaeoph t i n  Y Comen t 
Time Lat. N Long. W No. Depth ( m )  (m9/m ( ~ / m  1 Fo/Fa Number 

l ean  chlorophyll  - a mg/m3 0.07 

Range chlorophyll  - a mg/m3 0.03 t o  0.1 5 



Tzble 17b. EGLG Environmental Consu l t an t s  I S u b s I g  11, April  19. 1979 ' ' 

Sumnary o f  t o t a l  suspended ma t t e r .  

T SM 
b TSM Concent ra t ions  

Depth Concent ra t ions  Minus Blank 
Tine L a t .  N Long. W S t a t i o n  (m) (m9/l)  Con;ments 

1300 41°;8.6' 70'58.3' 1 7  0 9.50 7.49 
Blank 1 0 0.00 
Blank 2 0 1 .00 

. a Blank 3 0 1 .99  



1 
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T a b l e  18a. l.!aine Department o f  Mar ine Resources/Exp lorer ,  A p r i l  19, 1979 
I - 

Summary o f  c h l o r o p h y l l  a (mg/m3), p h a e o p h y t i n  (mg/m3) and a c i d i f i c a t i o n  r a t i o  (FoIFa)  l i s t e d  by 
4 p a r t i c i p a n t .  

Sta.  Ch loroph 11 a Phaeoph t i n  Y Comnent 
Time L a t .  N Long. W No. Oepth(m (mg/mS) - (m9/m Fo/ Fa Number . . 
0940 
1010 
1040 
1105 
1230 
1310 
1345 
1520 

,1450 
, 1530 

8 1 GOO 
1635 

I:em c h l o r o p h y l l  - a mg/m3 1.04 

Range c h l o r o p h y l l  - a mg/m3 .24. t o  1.69 :' 

' h .  



Tab1 e lab.  I.laine Department of  Marine Resources/Explorer. April 19. 1979.  
, Sunn:ary of  tota l  suspended matter. 

4b TSM 
TSM Concentrations 

Oepth Concentrations Minus Blank 
Tine Lat. N Long. W Station (14 (mg/l) (mg/l) Corrments 



Figurc 18. Cruise track ant1 s r a - t ru th  c h l o r o ~ ~ ~ y l l  - a alld to ta l  suspc~~dcd 5olitl: 
d a t a  f o r  R / V  -- Tio!ia, April 19, 1979. 



Table 19a. Bigelow Laboratory f o r  Ocean SciencesITioga. April 19. 1979 

Sumary  of  chlorophyll  a (mg/m3), phaeophytfn (mg/m3) and a c i d i f i c a t i o n  r a t i o  (Fo/Fa) l i s t e d  by 
p a r t i c i p a n t .  

Sta .  Sampling Chloroph 11 a  Phaeoph t i n  Y Comnent 
Time Lat .  N Long. W No. Depth(m) (mg/m3) - (mg/m 1 Fo/Fa Number 

Wean chlorophyll  - a  mg/m3 .356 

Range chlorophyll  - a  mglm3 .15 t o  .68 
a 



Table 19b. Bigelow Laboratory f o r  Ocean Sc iences  / m a ,  April  19 ,  1979 
Sumary  of  t o t a l  suspended mat t e r .  

TSM 
TSM ' . Concentrat ions 

Depth Concentrat ions Minus Blank . 
Time Lat.  N Long. W S t a t i o n  (m) (m9/l) (m9/l) Comments 



- 
U n i v e r s i t y  o f  Elassachusetts b r i n e  S t a t i o n / A n a e l i t a .  

A p r i l  19. 1979 

. . 

+uW 
7636 

TOTAL SUSPENDED MATTER CHLOROPHYLL - a 
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Figure 19. Cru ise  t r a c k  and sea - t ru t t t  chlot.o[) l ly l l  a arld t o t a l  
suspcndcd s o l i d s  data for  R / V  Artgcl - i t a ,  A p r i l  19. 1379. 
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Table  20a. Un ive r s i t y  o f  Massachusetts Marine S t a t i o n / A n g e l i t a ,  Apri l  19 ,  1979 

S u n a r y  of  ch lorophyl l  - a (mg/m3), phaeophytin (mg/m3) and a c i d i f i c a t i o n  r a t i o  (FoIFa) l i s t e d  by 
p a r t i c i p a n t .  

S t a .  Sampling ' Chloroph 11 a Phaeoph t i n  : Y Coment  
Time La t .  N Long. W No. Oepth(m) (m9/m3) - (mg/n ) Fo/ Fa Nurrber 

42'52.7' 70°40.0'  3 0 0.49 0.09 2.05 1 7  
42'51.9' 70°40. 1 ' 4 0 0.46 0.11 2.00 . 17 
4Z051 . 2 '  70°40.1 ' 5 0 0 .28 0.10 1.92 17 
42'50.5' 70°40.0 '  6 0 0.56 0.09 2.07 17 

LOST SAMPLE 
42'49.0' 70°40.1 ' 8 0 1 .45 0.17 2.12 17 
42°48.0'  70°40.1'  ' 9 0 0.58 0.05 2.14 . 1 7  
42'47.6'  70°40.1 ' 10  0 1 .27 0.12 2.14 17 
42O46.9' 70°40.1' 11 - 0 1.11 0 .16  2.10 17 
42'46.1 ' 70°40. 1 ' 12 0 0.96 . 0.14 2.10 17 
42O45.4' 70°40.1'  1 3  0 0.47 0.11 2.10 17 
4Z04?. 7 '  7C040. 1 ' 14 0 0.21 0 .06  1 .98  17 
42'43.9' 70°40.1 ' 15  0 0 .40  0.07 2.06 . 17 
42O42.0' 70°41 . 3 '  1.6 0 0.85 0.14 2.07 17 
42041 .3 '  70°39.8'  17 0 0.71 0.13 2.06 17. 

t:ean ch lorophyl l  - a mg/m3 .72 

Range ch lorophyl l  - a mg/m3 .21 t o  1.45 



Table 20b. Univers i ty  of  Massachusetts Marine S t a t i o n  1Angelita;April 19 ,  1979 
Sumary  o f  t o t a l  suspended ma t t e r .  

TS M 
TSM , Concentrat ions 

Depth Concentratl  ons Minus Blank 
Time Lat .  N Long. W Sta t lor ,  (m) (mg/l) (mg/l) Coments  



I 
..". 

TOTAL SUSPENDED MATTER 

NAUTICAL MILES - 
0 2 

l i a t i o n a l  Elarine F i s h e r i e s  S c r v i c c l G l o u c e s t e r  Laboratory lYankee  C a p t a i n ,  A p r i l  19. 1979 CHART NO. 13267 

F ~ P I I T P  71) r r 4 r i z e  t r z c k  and s e a - t r u t h  c h l o r o p h y l l  - a  and t o t a l  suspended s o l i d s  d a t a  f o r  
? n k ? e  C a p t a i n ,  Apr i l  1 9 ,  1979.  -- 



Tab1 e 21a. National Marine F i s h e r i e s  Serv ice /Glouces te r  Laboratory/Yankee Capta in ,  April  19.  1979 

Summary of  ch lorophyl l  - a (mg/m3), phaeophytln (mg/m3) and a c i d i f i c a t i o n  r a t i o  (FoIFa) l i s t e d  by 
4 p a r t i c i p a n t .  

S t a .  Sampling Chlorophyll  - a Phaeophytin Cormlent 
Time Lat.  N Long. W No. Oepth(m) (mg/m3) (mg/m3) FoIFa Nunrber 

1447 42'28.2' 70'33.5' 1 0 1.82 0.38 2.03 
1452 42'28.5' 70°32.8 '  2 0 1 .30 0.28 2.03 
1457 CZ028. 7 '  70°31.9' 3 0 1.10 0 .23  2.03 2 
1592 42'29.1 ' 70'31 . O '  4 0 1 .55  0.36 2.01 
1507 42'29.5' 70'30.4' 5 0 1 .31 0.22 2.07 
1 5 i  2 42'29.7' 70'29.7' 6 0 1 .28  0.18 2.09 
l 5 i  7 4Z030. 1 ' 70'29.0' 7 0 1.46 0 .25  2.07 
1522 . r m  

42'33.4' 70'28.2' 8 0 1.04 0.17 2.07 
0 0.09 2.12 I - c7  42'30.8' 70'27.3' 9 0.83 

i 532 42'31 . I  ' 70°26.6' 10  0 0.65 0.09 2.09 

2 
Xean ch lorophyl l  a mg/m3 1 .23  

Range ch lorophyl l  g mg/m3 0 .65  t o  1.82 



I 

Table 21b. National Marine F i she r i e s  Servlce/Gloucester  Laboratory /Yankee Captain,  April 19 ,  1979 
2uxnary of t o t a l  suspended ma t t e r .  

TSM 
TSM Concentrat ions 

Depth Concentrations Minus Blank 
Tire Lat. N Long. W S t a t i o n  (m) (mg/l) (mg/l) Comments 

42'23.7' 70°29.7' 6 0 29.00 
42'30.1 ' 70°29.0'-. 7 0 31.50 
42'30.4' 70°28.2' - 8 0 36.49 
42O30.8' 70°27.3' : 9 0 21 -50 
42'31.1 ' 70'26.6' "' ' .  10 0 21.99 

Blank 1 . 0 8.00 
Blank 2 - 0 72.49 



Figure 21. Cru i sc  t r a c k  and s e a - t r u t h  ctl loropllyll  5 and t o t a l  suspended 
so l ids  d a t a  f o r  R / V  Kylna, Apri l  19, 1 9 7 9 . .  
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Apr i l  19,  1479 



Table 22a. National Marine F i she r i e s  Service/Sandy Hook LaboratorylKyma. April 19.  1979 
" Sumary of  chlorophyll - a (mg/m3), phaeophytin (mg/m3) and a c i d i f i c a t i o n  r a t i o  (Fo/Fa) l i s t e d  by 

p a r t i c i ? a n t .  

S ta .  Chlorophyll - a Phaeophytin Comen t 
Time Lat.  N Long. W No. Depth(m (mg/m3) (mg/m3) Fo/ Fa Number 

l4ean chlorophyll  - a mg/m3 1 . 6 3  

Range chlorophyll - a mg/m3 0.11 t o  9.29 



Table 22P. Nat iona l  l l a r i ne  F i she r ies  ServlcelSandy Hook Laboratory /&, A p r f l  19, 1979 
Surl:~ary of  t o t a l  suspended rnattcr.  

7514 
TSM Concentrat ions 

Depth Concen t r a t l o n s  Minus Blank 
T i ~ e  Lat .  N Long. W S t a t i o n  (4 (mg/ l )  (mg l l )  Comerits 



Appendix A.  Chlorophyll a  sampling procedure sen t  t o  a l l  par t i c ipan ts  
co l l ec t i ng  sea- t ru th  data. 

Chlcroohyll Procedure: 

A t o t a l  o f  17 sa::ples wi l l  be taken f r o n  an  hour before t o  an hour 
a f t e r  the o v e r f l i s h t .  S a ~ p l e s  should be taken every S  min f ron  
1/2 hour before t o  1/2 hour a f t e r  ove r f l i gh t .  A11 o t h e r  samples 
should be taken a t  15 c i n  i n t e rva l s .  Sacples wi l l  be taken a t  t h e  
f o l l o ~ i n g  tlr;;es where To = time o f  ove r f l i gh t :  

T-60 min T-20 min T+S min T+25 m i n  
T-45 min T-15 min T+10 min T+30 min 
T-30 rnin T-10 min T+15 min  T+45 min 
T-25 min T- 5 min Ti20 min T+60 min 

To-overflight 

1) Collect  s u r f a c e  seawater a t  designated times using a  p l a s t i c  bucket 
with l i n e  a t tached  t o  i t .  Secure t he  l i n e  t o  the vessel  before 
taking first sample ( t ake  2-3 addi t jona l  buckets f o r  backups). 

Care should be taken t o  insure  water  sampled is f r e e  from sh ip  
discharges. 

2) Record t he  sampling time (hours-EST), s t a t i o n  nunber, s t a t i o n .  
loca t ion ,  sampling depth,  sacp le  b o t t l e  ncaber, volume of sea- 
water f i l t e r e d ,  cen t r i fuge  t u b ?  nuzber, a s  well a s  o t h e r  re levant  
information indicated on t h e  chlorophyll data  sheet .  

3) I m e d i a t e l y  a f t e r  the  bucket is brought on deck watcr is floured 
through t h e  funnel w i t h  t he  300 micron mgsh, zcd- into  the  numbered 
p l a s t i c  250 m l  szmple bo t t l e .  This s t e p  removes t h e  1arg.r zoo- 
plankton which may i n t e r f e r e  with chlorophyll  analyses. 

4) Using forceps ,  place a  1 inch d i a r e t e r ,  g l a s s  f i b e r  (GF/F) f i l t e r  
i n  the  f i l t r a t i o n  assenbly and secure ly  f a s t en  upper f i l t r a t i o n  
funnel t o  lower f i l t e r  support. 

5) Turn vacuum pump on. Vacuum nus t  not exceed 55 n:nl Hg (-2!> inches tlgj. 
Higher vacuum can break phytoplankton and r e s u l t  in  underestiiilates 
of chlorophyll  concentration.  

6) Shake the  san~ple  bo t t l e .  

7) Rinse tile graduated cy l inder  with sample t o  remcvc any residual 
from previous sampl e. 

8) t.1easure exac t ly  150 n l ' s  using graduated cyl inder  (record the  vo1u::le 
o f  sanlplc f i l  tcred on the  c l~ lo rop f~y l l  da ta  shee t ) .  

<- 



9) Carefully pour t he  150 nl  of szmple i n t o  t h e  f i l t r a t i o n  cup. 

I f  samples get  backed up - s t o r e  sanples  i n  a  cool.  dark place. 
However. do not r e f r i g e r a t e  seawater sacples .  Shake b o t t l e  
vigorously before  r ins ing  graduated cy l inde r  w i t h  s a r r ~ l e  and 
measu r in~  150 n l  subsaaple. This resuspends p a r t i c u l a t e  mat ter  
which may have s e t t l e d  during s torage.  

10) When 10-15 m l  o f  sample r e l a i n  i n  t he  f i l t e r  cup, r i n s e  down 
the  plankton on t h e  s ides  of t h e  f i l t e r  cup with about 20 m l  
of  f i l  tered seat<ater  co l lec ted  f ro7  t he  previous s t a t i o n .  The 
white p l a s t i c  squeeze b o t t l e  i s  used t o  r i n s e  doci the  f i l t e r  
cup walls. 

11) As soon a s  t h e  r i n s ?  sezwzter passes through t h e  g lass  f i b e r  f i l t e r .  
remove. t he  f u n n ~ l  cup. 

12) Using t : i l l ipore.  o r  Gelman f i l t e r  forceps ,  c a r e f u l l y  remove the  f i l t e r  
from the  f i l t e r  support  and ca re fu l ly  p lace  t h e  f i l t e r  i n t o  2 pre- 
numbered c e n t r i f u g e  tube. 

Care must be taken t o  grasp - the  ou t e r  perimeter of the g l a s s  
f i b e r  f i l t e r  w i t h  forceps.  Forceos should not coztact  phytoplankton 
on the  f i l t e r .  -- Do not handle i i l  t e r s  n i t h  f ingers .  

13) Push the  f i l t e r  below the  10  m l  mark of t he  cen t r i fuge  tube r:ith 
forceps. 

14)  Hold forceps over  mouth of cen t r i fuge  tube and r inse  t h e  par t ion  
of the  forceps which contacted the  f i l t e r  w ' t h  a fer.1 rnl of 90% 
acetone (use squeeze b o t t l e ) .  

15) F i l l  t he  cen t r i fuge  tube t o  t he  -- 10 m1 nark with  902 acetone. 

16) S ~ c u r e l y  s topper  t h e  cen t r i fuge  tube and shake vigorously. After  
shaking, be su re  t h a t  the  f i l t e r  i s  submerged in  acetone. 

17) Place the cen t r i fuge  tube in  the  wooden sample s torage box containing 
"blue ice" .  

I t  i s  important t h a t  t he  acetone extract .  be kept r .efrigerated and 
i n  complete darkness.  

18) Afier  t ~ o  hours,  rcnovc sample from cooler- and shal:c thc  sample 
vigorously t o  f a c i l  i  t a t e  ex t r ac t i on .  Af tc r  shaking be sure  t ha t  
t h e  f i l t e r  i s  submcrycd i n  acetone. Qnickly re turn saniplc t o  cooler.  



19) The sarnple is  ex t rac ted  f o r  20-22 hours. During t h i s  period the  
acetone e x t r a c t s  n:ust be ke2t i n  darkness and r e f r i ge ra t ed .  

The chemical blue i c e  should'be rmoved from the  sacpl ing box and 
put i n  2 f r e e z e r  2 days p r io r  t o  the overf1i;ht. I t  should be 
returned to  t he  sa3ple box j u s t  p r i o r  t o  boarding vesse l .  I f  
possible  i t  should be kept i n  a  f r e e z e r  on bozrd the  vessel  and 
placed i n  s a sv l e  box just p r io r  t o  sampling t h e  f i r s t  s t a t i o n .  
This coolant  wi l l  have t o  keep the  samples c h i l l e d  f o r  24 hours. 

20) Samples, d2ta sheets .  and equipaent should be returned t o  Sandy 
Hook Laboratory within 20 hours a f t e r  t h e  f i r s t  seawater sarngle 
was c o l l e c t e d .  h!ake sure  t h z t  s a rp l e s  a r e  kept c h i l l e d  f r o a  the  
time ex t r ac t i on  begins t o  the  time saniples a r r i v e  a t  Sandy Hook. 

21) A t  Sandy Hook Laboratory, t he  acetone e x t r a c t s  w i l l  be centr i fuged 
and read on a  fluorometer t o  determine t h e  concentration of chloro- 
phyll - a. 

Other Comments: If  s Secchi d i s c  is a v a i l a b l e  a  Secchi reading should 
be taken j u s t  p r i o r  t o  T-60 nin  and j u s t  a f t e r  T+60.min. This data  
should be recorded on the  data  shee t  corresponding to  these  t < n e s .  



Appendix 8. Total suspended so l id s  procedure sen t  t o  a l l  par t i c ipan ts  
co l lec t ing  sea- t ruth  data.  

Total Suspended Solid: Procedure: -- - 

Sanlples fo r  chlorophyll and t o t a l  suspended matter  should be taken 
a t  the sane time. 

A t o t a l  o f  17 san?les wi l l  be taken from an hour before t o  an hour 
a f t e r  the  ove r f l i gh t .  Sanples should be taken every 5 rnin f ron 112  
hour before t o  1/2 h o u r  a f t e r  ove r f l i gh t .  All o ther  samples should 
be taken a t  15  min in te rva l s .  Samples wi l l  be taken a t  the  follovring 
times where To = time of over f l igh t :  

T-60 min T-20 rnin T+5 n i n  T+25 m i n  
T-45 min T-15 m i n  T+10 min  T+30 rnin 
7-30 min T-10 rnin T+15 min T+45 min 
T-25 min T- 5 min  T+20 min T+60 min  

To-overfl i gh t  

I )  Col lect  su r f ace  seawater a t  designated times using a p l a s t i c  bucket 
with l i n e  a t tached t o  it. Secure t he  l i n e  t o  the vessel before 
taking f i r s t  sample ( take 2-3 addi t iona l  buckets For backups). 

Care should be taken t o  insure  water sampled i s  f r e e  from sh ip  
discharges.  . . 

... . . 

.2) The pos i t ion  along the  samp7ing t r ack  should be noted each 'time.. 
a sample is taken and recorded, i n  degrees l a t i t u d e  acd longi tude,  

'on t he  da ta  sheets .  Once the  sample i s  on board a subsample i s  
taken with a c lean,  one (1 )  o r  two(2) l i t e r ,  p l a s t i c  o r  g l a s s  
b o t t l e  and capped. The b o t t l e s h o u l d  be.  r insed twice w i t h  small 
q u a n t i t i e s  o f  the  water t o  be sampled before f i l l i n g ,  . . 

. .  , ;,. :-. . . . . 
3) F i l t e r  holders (g l a s s ) ,  graduate cy l inde r ,  and forceps shouid be 

r insed thoroughly with f i l t e r e d  deionized water, p r io r  t o  use. 
I m e d i a t e l y  p r io r  t o  f i l t e r i n g ,  the  desiccated weighed f i l t e r s  
a r e  removed from the desiccator  and P e t r i  d ishes ,  using only 
forceps t o  handle the  f i l t e r s ,  and placed upon the f i l t e r  holders. 
A note o f  which f i l t e r  holdcr conta ins  i.ih.ich f i l t c r  should be made 
on the  record sheet .  The f i l t e r s ,  under vacuum, a r e  then r insed 
with a small quanti ty of f i l t e r e d  deionized water. The saniplc i s  
then shaken t o  thoroughly mix i t  and a 100 nil a l iquot  i s  measured 
out i n  a  r insed  graduate cy l inde r  and t h i s  i s  then quickly poured 
in to  the  f i l t e r  holder. Any l a rge  suspended pa r t i c l e s  ( twigs ,  
;caves, i n s e c t s ,  e t c . )  s!iould be rerroved p r io r  t o  pouring t he  
a l i quo t  i n t o  t he  f i l t c r  funnel.  Thc f i l t e r  holder i s  then loosely 
covcred with alun~inunr f o i l  to keep a tmosphcric pa r t i c l e s  frorn 
en te r ing .  (The f i l  tet- holdcr should be covcred krittl aluininu~n f o i l  
a t  a l l  times exccpt when sariiple i s  added). The  sanrplc i s  ihcn 



allowed to  fi1:er under vJcuun. Thc vacua~ :~  prc:surc should not 
exceed 55 s m  crercury to prevent c e l l s  f r o a  rupturing.  If i t  
appears enough susqended r a t t e r  w a s  not obtained fron the f i r s t  

C a l iquo t ,  suSsequent a l iquots  should be taken nixing the  sample 
well each t i n e  before taking an  a l iquo t  and being sure  t o  record 
the  cumulative volumes of a1 1  the  a l i quo t s  taken f ron  any one 
sample next t o  t he  co r r ec t  f i l t e r  number on the  record sheet .  
Enough water m u s t  be f i l t e r e d  t o  allow us t o  measure a  s i g n i f i c a n t  
change in t he  weight of the f i l t e r .  (Within nearshore waters 

r enough suspended mat ter  should be obtained from a 100-200 m ?  
a l iquot  t o  be v i s i b l e  on' the  f i l t e r ;  in  o f f shore  waters l a rge r  
a l iquots  cay have t o  be taken). After  the  sample has almost 
completely passed through the  f i l t e r s  holders  a r e  then r insed 
w i t h  small q u a n t i t i e s  of i so ton ic  (NH4) C O j  t o  remove s a l t s  and 
t o  wash any remaining suspended nlateria f o f f  the  s ides  of the  f i l t e r  
holders. The f i l t e r s  a r e  sucked dry and then the  vacuum i s  removed. 
The f i l t e r s  a r e  removed from the  f i l t e r  ho lder  using forceps and 

'. placed back onto the  aluminum f o i l  in  t h e i r  respect ive  Pe t r i  d ishes .  
The dishes a r e  then resealed with tape and placed in  a  s a f e  container  
i n  an upright  pos i t ion  and braced t o  prevent turning over. 

4) Blanks ( i d e a l l y  3)  should be es tab l i shed  by r ins ing  f i l t e r s  with 
f i l t e r e d  seawater and i so ton ic  (NH4I2 C03 so lu t ion  a s  above. 

5) Both the  chlor.ophyl1 and suspended mzt te r  sampl'es should be packed 
i n  shipping container  i n  an upright pos i t ion  f o r  s torage and t ranspor t .  

A l l  e f f o r t  ;hould be made to  f i l l  i n  a l l  required i n f o n a t i o n  on 
the data shee ts  before returning them t o  NiFC/Sandy Hook Lab. 
The data shee ts  should accompany the  samples i n  t ransport .  Transport 
mode is  t o  be determined shor t ly  and pa r t i c ipan t s  wi l l  be no t i f i ed .  

Also, c h a r t  shov~ing the  area sampled, s t a t i o ~ s ,  c ru i s e  t r ack ,  course 
changes and t is ies ,  s l~ould be returned t o  I;'EFC/Sandy Hook no l a t e r  
than one (1 )  week a f t e r  the  cruise .  



allowed to f i l t e r  under v ~ c u u o .  The vacua~;~ prcssurc should not 
exceed 55 rg rlercury to prevent c e l l s  fro;:] rupturing.  I f  i t  
appears enoush sus;endcd m t t e r  was not 0b:ained from the  f i r s t  
a l i quo t ,  su5se;uent a l i quo t s  should be taken mixing the  sample 
well each t i n e  before taking an a l i quo t  and being sure  t o  record 
the  cumulative vo1un;es of a l l  the  a l iquots  taken from any one 
sample next t o  the  co r r ec t  f i l t e r  number on the  record sheet .  
Enough r~a  t e r  must be f i l t e r e d  t o  allow us t o  measure a s i gn i f i can t  
change in the  weight of the  f i l t e r .  (Mithin nearshore waters 

C enough suspended ~ a t t e r  should be obta'ined from a 100-200 ml 
a l iquot  to be v i s i b l e  on the  f i l t e r ;  in  offshore  waters l a r g e r  
a l iquots  ray have t o  be taken) .  After  the  sample has almost 
completely passed through the  f i l t e r s  holders a r e  then r insed 
with small q u a n t i t i e s  of i so ton i c  (NHq) C0j t o  remove s a l t s  and ? t o  wash any remaining suspended materia o f f  the  s ides  of the  f i l t e r  
holders. The f i l t e r s  a r e  sucked dry and then the vacuum i s  removed. 
The f i l t e r s  a r e  removed from the  f i l t e r  holder using forceps and 
placed back onto the  aluminum f o i l  in  t h e i r  respect ive  Pe t r i  dishes.  
The dishes a r e  then resealed with tape and placed i n  a s a f e  container 
i n  an upright posi t ion and braced t o  prevent turning over. 

4) Blanks ( i d e a l l y  3)  should be es tab l i shed  by r ins ing  f i l t e r s  w i t h  
f i l t e r e d  seawater and i so ton i c  (NH4)2 C03 so lu t ion  a s  above. 

5) Both the  chlorophyll and suspended mat ter  samples should be packed 
i n  shipping container  i n  an upr ight  posi t ion f o r  s to rage  and t ranspor t .  

A l l  e f f o r t  should be made t o  f i 1 l . i n  a l l  required i n f o n a t i o n  on 
the data shee ts  before re turning them t o  i.IEFC/Sandy Hook Lab. 
The data shee ts  should accompany the  samples i n  t r anspor t .  Transport 
mode i s  t o  be determined sho r t l y  and pa r t i c ipan t s  r:ill be no t i f i ed .  

Also, cha r t  shoving the  area sampled, s t a t i o n s ,  c ru i s e  t r ack ,  course 
changes and t icies,  sliould be returned to  i.!EFC/Sandy Hook no l a t e r  
than one ( 1 )  week a f t e r  the  c ru i se .  



Appendix C. Sa-pl ing Schedule 

Day 1 L K ~ P E X  S a l p l l n g  Schedule - A p r i l  1979 
-- 

C-130 
Time o f  

VCSSOI O v e r f l i g h t   ampl ling 
:;y?!xr Vessel I n s t i t u t i o n  hrs(ES1) I n t e r v a l  L o c a t i o n  

1 Pa th f inder  Va. I n s t .  Mdr. Sc l .  0900 

10 , ' b!lss Donna ' Unlv, o f  Oel. 1000 

1 C Koeneke NJ b!ar. Sci.  Consort. 1000 

16 J u l i u s  Nelson NJ Oept. Env. P ro t .  1000 

3 *21 Kelez MESAINY B i g h t  1100 

12 Advance I 1  Cape Fcar Tech. I n s t .  1145 

2: , C l r u s t  , S t a t e  Univ. o f  NY 1145 
Stony k o o k  

. * 
22 Sg f fo l k  Co. Suf fo lk  Co. Hea l th  1145 

r 2  Oept. 

23 Clean Waters US EPA 1300 

17 Xyt- NEFCISandy Hook 1300 

15 Susan C NJ Oept. Env. P ro t .  1400 

! Celaware Cay VA IMar. Sc l .  Consort. 1445 

0800-1000 Steam course 107'1 f rom b e l l  "1" a t  ent rance t o  Thimble Shoal Channel. eegin 
course and sampl i n  a t  0000 h rs  beg in  36'57.3'N 76"02.8'Y Also appr.  1500 
h rs .  Begin course !4e0T from 37"54'.;14. 75'50.9'J t o  37'O3.ksN, 7bC03.9'U. 

0000-1000 Along Thimble Shoal Channel from b e l l  "I" a t  ent rance t o  channel t o  ( m i l e s  
wcst o f  Bay Bridge-Tunnel.  P r e f e r a b l y  sample sec t ion  as c l o s e  t o  0130 as 

o s s i b  , Sarn:lc.every 0.5 nau t .  m i .  frola b e l l  "1" (36"57.3'N.76'02.8'U) t o  
guov 18 near Thlmble Shoal 

0900-1100 Steam course 130'T from south end o f  Outer Breakwater. Begin course and 
sampling a t  0900 h rs  (begin 38'48.8'N, 75"05.6'W) 

0900-1100 Steatt! course 130'7 from IO"54.8'11. 75"06.9')1 [between CV Ho ( A )  and B e l l  '9" 
Brandywine Range near Drown Shoal]. Bcgin course and iarq~pl ing a t  0900 h rs  

0900-1100 Steam course 130'7 front RE:( a t  south cnd o f  Brandywine Shoal. Begin 
(30'58.5'N, 75'06.3'W) course and sall lpling a t  0900 h r s  

1000-1200 Steam course o f  150'1 from 40°34.6'N, 7j03a.7'W. Begin course and sampling 
a t  1000 h rs  

1045-1245 Steatn course 100"T from 40°14.25'N. 7I015'U. Begin course and $ampling 
a t  1045 h rs  

1045-1245 Steam course 1BO'T from 40'35'14, 7Ia15'W. Bcgin course and s a r p l l n g  a t  
1045 h rs  

1045-1245 S t a t i o n a r y  p o i n t  a t  40°40.5'N, 73"15'U. 

1200-1400 Steam course o f  220°T from 40°34.65'11. 73'45.6'W by OW "ER" b e l l  f a s t  Rockaway 
I n l e t .  begin course and sa~npl ing a t  1200 h r s  

1200-1400 SLeam course o f  220"T from 40°34.6'N, 7l02f..7'W. Begln course and sa,'pling 
a t  1200 h rs  

1300-1500 Steam course o f  054"T f r o u  39*33.1.5':1, 74'11.3'U. A l t e r n a t i v e l y  stea-1 course 
o f  234"T from 3g045.3'N. 7lo50.3'W. Bc( j in  course and san~pl ing a t  13u0 hrr 

1345-1545 St?as course o f  080"T ft-0111 b e l l  R " 2 7 L "  (37"49'11.75L22.5'W). Begin course 
and sampling a t  1345 h rs  

. ~ .  - 



Cay 2 LAP3EX Sa-pl ing Schedule - A p r l l  1979 

C-130 
Time o f  

vessel O v e r f l i g h t  Sampt l n g  
!:ttder Vessel I n s t i t u t i o n  hrs(ES7) I n t e r v a l  Loca t ion  

2 5 Shang Wheeler NEFCII l i l ford 0930 0830-1030 Steam course o f  090°T from 4I09.5'N, 72'51 ' W .  Begin course and sampling a t  
0830 h rs  

'23 Swordf ish NY Ocean Scf . Lah. 0930 0830-1030 Steam course o f  090'7 from 41°9.5'N. 72"07.6'U. Begin course and sampllng a t  
0830 h rs  

29 Shor t  Snor t  Univ. RI 094 5 0845-1045 Steam course o f  120'7 from 41YO'N. 7Ia40'11. Begin course and sampling a t  
0845 h rs  

* I 9  Celaware I 1  NEFC 1015 0915-1115 Loca t ion  t o  be determined c l o s e r  t o  o v e r f l i g h t .  Steam course o f  130°T o r  
310aT, whichever i s  more convenient f o r  vessel .  

1215 1115-1315 S ta t ianary  p o i n t  a t  4Zn00'N, 66°15'W. Bcgin sampllnq a t  1115 h rs .  I f  
underway d e s i r e  course heading o f  360'7 o r  18O0T, whichever I s  m s t  
convenient (must avo id  Canadian waters)  

, 
*35 A lba t ross  I V  NEFC 1250 1150-1350 Loca t ion  t o  be determlned c l o s e r  t o  o v e r f l i g h t .  Vessel must be i n  US waters. 

W p r e f e r a b l y  no c l o s e r  than 5 n a u t i c a l  n i l e s  t o  the  Canadian boundary. Stean 
course o f  215'7 o r  035"T, whichever i s  more convenient f o r  vessel .  Begin 
course and sampling a t  1150 h r s  

*39 Chal lenge S ta te  o f  Malne l  
Dept. Kar.  Res. 

'40 Exp lo re r  s t a t e  of Palnet  
Oept. Mar. Res. 

* 3 4  ' Tloga Biselow Ccean Sci .  
Lab 

31 Angel l t a  Univ. o f  Mdss. 

30 R o r ~ u a l  NEFCIGloucester 

17 Ky-a NEFCISandy Hook 

1330 1230-1430 Loca t ion  t o  be determined c l o s e r  t o  o v e r f l i g h t .  Steam course o f  260'7 o r  
080°T, whichever i s  more convenient f o r  vessel .  Oegin course and sampling 
a t  1230 h r s  

1400 1300-1500 Locat ion tu be determined c l o s e r  t o  o v e r f l i g h t .  Steam course o f  210" l  o r  030'1. 
r - h i t h e v e r  i s  more convenient f o r  vessel .  Ocsin course and sampling a t  
1300 h rs  . ' 

1415 1315-1515 Loca t ion  t o  be d e t e r r ~ i n e d  c l o s e r  t o  o v e r f l i o h t .  Steam course of  210°T o r  
o r  03O0T, whichever i s  nwre convenient f o r  ue%se l .  Cegin course and 
salnpling a t  1315 h rs  

1430 1330-1530 Stcae course o f  180"T from 43"Ol'N. 70940'W. Begin course and sdmpllng a t  
1330 h r s  

1430 1330-1530 Stea~n course of  OGODT from 4:"21 . ~ I 8 ' 1 ( ,  70"50.5'W near three and one-hal f  
fathom Ledge b e l l .  Eegtn course and s a ~ ~ i p l i n g  a t  135~1 hrS 

1400 1300-1500 Steais course of 220n7 from 4O034.G5'i. 73"45.KaN b j  Li: ' C R "  b e l l  L a s t  Rockanby 
I r l l e t .  Begin course'and sampling s t  1300 h rs  

? I  : n ' l a t i ~ i  ?3 b? Se:er!"ined c l o s e r  t o  o v e r f l i g h t ,  
C?J-se h?r<ir;s ".?ve be?? s ? l ~ C t e d  t o  ~ i n i ~ l i z e  sun g l i n t .  



Appendix D.8 Prelfminary Synopsis. 

LAXPEX Sea .\Truth/Overfl l g h t  Prel  imlnary Synopsis 
NASA C-130 

Vessel Overfl  l g h t  
tiurnbar Vessel I n s t i t u t i o n  Sea Truth S t a t u s  S t a t u s  

DAY 1 - 17 APRIL 1979 

1 Pathf inder  

6 He1 i cop te r  

10 Lady Donna 

16 J u l i u s  Nelson 

* ' 

21 Kel ez 

12 Advance XI 

24 Dnrust 

2 2 Suffo lk  Co. t 2  

VIMS 

Hampton I n s t .  

U .  o f  Delaware 

N J  Mar. Sci ,: Consort. 

Rutgers U .  

MESAINY Bight 

Cape Fear Tech. I n s t .  

S U I . I Y / S ~ O ~ ~  Brook 

Suffol  k Co. DHS 

Only 9 samples - too  rough. 
Five on way o u t ,  4 on way 
i n .  Na sampling Fisherman's 
I s l and  t o  tunne l .  York R .  - 
yes .  0945-1042 h r s .  

11 samples along planned line. 
0944-1022 hrs. 

10 samples taken.  0935-1100 h r s .  

Cancelled - too  rough 

16  samples c o l l e c t e d ;  f i l t e r e d  
back a t  l a b .  1 G  on way o u t ,  1 
on way i n .  0900-1045 h r s .  

All 17 samples c o l l e c t e d  a s  
planned, 1000-1 200 h r s .  

All 1 7  samples c o l l e c t e d  as  
planned. Sollie c o l l e c t i o n  
problems. 1045-1245 h r s .  

All 17  samples c o l l e c t e d  a s  
planned. . . 1045-1245 h r s .  

.i 

Al'l 17 samples c o l l e c t e d  a s  
planned. Chlorophyl) 
s t o r a g e - t r a n s f e r  problelli, 
chloropt1y11s l o s t .  
, l Q ? i - 1 7 ; s  hrs .  

0951 hrs 
9,500 f t  

0951 h r s  
9,500 f t  

Poor weather 

1216 hrs 
1.0,000 f t  

1222 h r s  
10,000 f t  

Poor weather 



Appendix D. (continued) 

Vessel 
Nunber Vessel I n s t i t u t i o n  

NASA C-130 
Over f l igh t  

Sea Truth S t a t u s  S t a t u s  

NEFCISandy Hook All 20 sample; c o l l e c t e d  a s  Poor weather 
planned . 1200-1445 h r s .  

38 Clean Waters US EPA 

15  Susan C NJ DEP 

All 17 samples c o l l e c t e d  a s  Poor weather 
planned . 1200-1400 h r s .  

All 17 samples c o l l e c t e d  a s  Poor weather 
planned . 1300-1 500 h r s .  

9  Delaware Bay Mar. Sc i .  Consort. Cancelled - too rough 10,000 f t  

39 Chall enge ., . . S t a t e  of Maine 13 samples taken 0905-1113 h r s  No o v e r f l i g h t  

-. Mar. Res. 



Appendix D. (continued) 

LA:.I?EX Sea Truth/Overfl  i g h t  Prel iminary Synopsis 
NASA C-130 

Vessel Over f l igh t  
liunher Vessel I n s t i t u t i o n  Sea Truth S t a t u s  S t a t u s  

DAY 2 - 19 APRIL 1979 

2 5 Shang Wheeler NEFC/Milford All 1 7  samples c o l l e c t e d  a s  
planned. TSS may not be 
s i g n i f i c a n t ,  f i l t e r e d  only 
150 ml . 0830-1030 hrs  . 

28 Swordfish N Y  Ocean S c i .  Lab. Cancelled - t oo  rough. Also 
genera tor  f a i l u r e .  

2 9 Shor t  Snor t  U .  Rhode I s l and  All 17 samples c o l l e c t e d  on 
modified plan. S t a r t e d  with 
dog l e g .  Cloudy. Currents  
move sea  t r u t h  o f f  f l i g h t  
t r a c k .  0845-1045 h r s .  

12 Advance IS Cape Fear Tech. I n s t .  No samples taken 

a 
37 Subsig IS E G & G  

3 5 Albatross  IV NMFS/NEFC 

39 Challenge S t z t e  of Maine Mar. 
Res. 

4 0 Explorer S t a t e  of  Maine Mar. 
Res.  

All 17 samples c o l l e c t e d  
0917-1047 hrs  south of  

0957 h r s  
10,000 f t  

good 

1015 h r s  
6,500 f t  

good 

No o v e r f l i g h t  

1046 h r s  
7,470 f t  

Martha 's  Vineyard. low 1 igh t  

All 17 samples c o l l e c t e d  a s  
planned. 11 00-1 300 hrs .  No o v e r f l i g h t  

Cancel 1 ed due t o  damaged No overf l  i g h t  
r e c t i f i e r  

Cancel 1 ed - s h o r t  manpower 

Snow, h a i l ,  r a i n  1200-1300. Poor weather 
12  sample5 taken 0940-1035 h r s  
in  ~ i lou t i i  o f  Czsco Bay.  



Appendix D. (cont inued) 

Vessel 
Number Vessel I n s t i t u t i o n  

NASA C-130 
Over f l igh t  ' 

Sea Truth S t a t u s  S t a t u s  

32 Tioga Bigelow Lab. Ocean Sc i .  12 samples c o l l e c t e d  0751- Poor weather 
1755 hrs .  

31 Angel i t a  U .  of Mass. 1 6  chla  and 17 TSS samples along 121 9 h r s  
modificd l i n e  18 miles  long 1330- 1,500 f t  

. . 1545 hrs .  Rough weather ,  cloudy. doubtful 
F i l t e r e d  a t  l a b .  

30 Rorqual NEFCIGloucester Engine f a i l u r e ,  re turned  t o  
po r t  

30 Yankee Captain NEFC/Gloucester 10 samples 1447-1532 along 1237 hrs 
planned 1 ine  . 2,500 f t  

17 Kyma NEFCISandy Hook All 16 samples c o l l e c t e d  a s  1413 h r s  
planned . 1300-1446 hrs. 8,500 f t  

m 
m good 



Appendix E. U-2 Fl igh ts ,  Thursday, April 19 - Saturday, April 21. 1979. All 
data col lected a t  65,000 f t .  Times - EST. 

Thursday, April 19 - OCS and t l V  cameras wm 

1. 1 s t  l i n e  - Southern coast  of Long Island from New York Bight t o  Montauk Point,  
1339-1354. 30 to  70:; cloud cover. 

2. 2nd l i n e  - Northern coast  of Long Island from Gardiners Bay t o  Smithtown Bay,  
1357-1405, 30-702 cloud cover. 

3. 3rd l i n e  - Southern New Jersey coast  from Earnegat I n l e t  t o  Cape Henlopen, 
1415-1430, no clouds. 

4. 4th l i n e  - Fenwick Island and Virginia coast  from Fenwick Island t o  Cape Henry, 
1432-1446, no clouds. 

Friday, April 20 

Morning - OCS and E1V cameras worki'nq 

5. 1 s t  l i n e  - Northern New Jersey coast  from Barnegat . Inle t  t o  Brooklyn, 
0830-0839, c lear .  

6. 2nd l i n e  - Staten Island in to  Mew York Sight ,  0346-0851, c lear .  

7. 3rd l i n e  - Atlan t ic  Ocean i n t o  Delaware Bay, 0940-0945, c l ea r .  
. . 

Afternoon - No OtS but have camera data - 
8. 1 s t  l i n e  - Southern coast 'of Long Island from New York Bight to Nant,ucket 

Is land,  1345-1413, c lear .  . . . . .  
. . . . 

7 . .  

9. 2nd l i n e  - Nantucket Sound t o  Smithtoun Bay, 1417-1430, mostly clear: 

10. 3rd l i n e  - Long Island Sound from New York t o  Cape Cod, 1443-1512, n!ostly 
c lear .  

11. 4th l i n e  - Provinceto~m t o  Plyn~outh, t4assachusetts, 1516-1523, sol!ie clouds. 

Saturday, April 21 

t4orning - OCS and 1411 cameras working 

12. 1 s t  l i n e  - btouth of Ct~esapcake Cay t o  Oregon I n l e t ,  0757-0811, c lear  

13. 2nd l i n e  - I4outh of York River t o  Chesapeake Bay entrance,  0943-0%1:i, c l ea r .  
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Afternoon - OCS and WV cameras working , 

14. 1 s t  l i ne  - Northern pa r t  of Long Island Sound from New York t o  Cape Cod, 
1342-141 1 ,  clear.  

15. 2nd l i n e  - Provincetown to  Plymouth. t4assachusetts. 1414-1421. c l e a r .  

16. 3rd 1 ine - ~ u s t '  sho r t  of Boston t o  Cape Ann, 1424-1431 . c l ea r .  

17. 4th l i ne  - Maine coast  from Bath t o  Canada border, 1438-1459, c lear .  

18. 5th l i n e  - Lower Maine coast t o  New Hampshire from Casco Bay t o  Newburyport, 
1519-1532, c lear .  

19. 6th l i n e  - Nantucket Sound t o  Smithtown Bay, 1545-1607, c l ea r .  





Appendix F. LAMPEX I P a r t i c i p a n t s .  

P a r t i c i p a n t s  i n c l u d e  those i nvo l ved  i n  p l a n n i n q l ,  coord ina t ionz ,  sample 
and data c o l l e c t i o n 3 ,  sample t r a n s p o r t 4 ,  and data processings.  

A) Remote Sensing 

Nat iona l  Aeronaut ics -and Space Admin is t ra t ion /Lang ley  Research Center/  
Marine Environments Branch 

Robert Ha r r i ss l  
Robert W. Johnson1 3 5 
C ra ig  O h l h o r s t l  2 3 5 

Vought Corporat ion,  Hampton, VA 

G i l b e r t  S. Bahn5 

0) Sea-Truth A c q u i s i t i o n  

NOAA/National Marine F i s h e r i e s  Serv ice /Nor the&st  ' ~ i s h e r i e s  Center 

Robert L. Edwards1 
6eorge Ridgway2 
H. C. Boyar2 

Sandy Hook- ~ a b o r a t o r y  

John B. Pearcel . 
James P. Thomas1 
Anthony Pacheco2 
Donna Sanchez2 
Frank Ste imle2 
Gregg Parker4  
Jay 0 ' ~ e i l l y l  
C h r i s t i n e  Evans1 
W i l l i a m  Hogel i n 5  
Susan Barker3 

M i l f o r d  Labora tory  

:im Hanks2 

Narraganset t  Labora tory  

Kathy C a s t e l l o 3  
Ruth Waldhauer3 
John LeBaron5 
Robert Parker5 
J im Duqgan2 
Cra ig  Robertson1 
Maureen Montone3 
Mary Hough3 
B i l l  Phoe12 
Dor i s  F inan3 

Ken Sherman1 
Bob Marakl 
Joe Kane3 
Caro l i ne  Gr iswo ld3  
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Uoods Hole Laboratory 

MalcolmSilverman~ GeorgeKelly2 
Steve Murawskis Charles Byrne2 
Pa t r i c i a  Carter3 
Dana Temples 

Gloucester Laboratory 

Mike Corbett2 
A1 Blott2 
Dan Baker4 
Judi th  Krzynowekz 3 4 
Kate Wiggin3 
Sandra Anderson3 
Richard Geraghty3 
John Antonell is3 

NOAA/Environrnental Research Laboratories/llarine EcoSystem Analysis 
Program, New York B i g h t  Project  

Steve Manzo2 
Neal b1illett2 

NOAA/Environrnenial Research Laboratories/Atlantic Oceanographic and 
Meteorological Laboratories 

Gregory Han2 

Brookhaven National Laboratory, Oceanographic Sciences Division 

Paul Falkowski2 
Karl von Cock3 5 

. , . .  . . . US EPA Region 11 ,  Edison Laboratory 

Richard Spear2 Henry Jeleniewski3 
Roland Henlrnctt2 Francis Coyle3 
Abraham Hornstein2 George Radan3 
Warren McHose3 Randy Braun3 

Virginia I n s t i t u t e  of Marine Science - 
Herb Austin1 J .  Ernest ~ a r i n n e r '  1113 
Paul Zubkoff2 John C. Munday3 
Laureen Shem3 Charles Alston3 
Lonni Zubkof f 3  
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Hampton I n s t i t u t e  

U i l l i a m  T. ~ o w i e ~  
Larry Cheung4 
Michael ~ n d e r s o n ~  
Leona blander3 

University of Delaware 

Vic Klemasl 
Bill Philpot2 
Phil ~ i m e s k e r n ~  
Steve ~ c k l e s o n ~  
Enrique 6orase3 

Rutgers University Oyster Laboratory 

Don Kunkl e2 

~rew University 

Natalie Maran i3 
Richard Reese 1 
Elizabeth A1 1eman3 

New Jersey Department of Environmental Protection 

Bob ~ u c k e r *  
Carl Safina3 
Peter Himchakz 
Jef f rey  Carl son3 
Russel 1 Ti1 ton3 

New Jersey Marine' Science Consortium 

Tom Farre12 
Gef F l  iml in3 ,' 
Elizabeth iYekrnan3 
A. M. Uolfers3 
E. Panitch3 

S t a t e  University of New York a t  Stony Brook 

Harold 0' Connors2 
Jeff  H. Parker3 
Ha1 Rose3 
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Suffolk County Department of Health Services 

Robert Nuzziz 
Steven Giordano3 

University of Rhode Island 

Peter Cornillon2 3 
Sergio Antunes3 
Greg Bernie3 

. . 
University of Massachusetts Marine Stat ion 

Chris F:artinZ 
Anthony Frontier03 
Martha Carter3 . .. 
Kevin Mahan3 . . 

Deborah Levine3 .i . . 

- 
EG&G Environmental Consultants . . 

. . 

Charles Menzie2 5 
John Clay3 
.Jeff Giil i s 3  

Maine Department of Marine Resources 

Vaughn Anthony2 . . 
. , 

Herbert Perkins3 
Mike Dunton3 

. . 
C. Lewis3 . . 

Bigelow Laboratory f o r  Ocean Sciences 

Charles Yentschl 
Mary Lou Brann3 
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C LAMPEX I SUMI.'ARY 

Total Par t ic ipants  

Planning 14 
Coordination 46 
Sample and data co l lec t ion  70 
Transport, shipping, delivery of samples 18 
Data processing 18 

Total Research F a c i l i t i e s  

Federal laborator ies  10 
S ta t e  and municipal i n s t i t u t i ons  10 
Private i n s t i t u t i o n s  5 

Surface Vessels 

( Aircraft  

Sate1 1  i t e s  

Areas Sampled f o r  Sea-Truth 

Areas Sampled Via Remote Sensing 

Areas Sampled Remotely w i t h  Sea-Truth 

Chlorophyll Samples 

I Total Suspended Sol i d s  Samples 


