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INTRODUCTION 

This repor t  contains data and a preliminary analysis  of data obtained 

from cru i se  two (OBIS 11) of the  Onslow Bay Intrusion Study. Data were 

collected from the  R / V  EASTWARD on 3-14 September 1975, w i t h  one i n  port  
o .  

period on 12 September 1975. This c ru i se  was preceded by one preliminary 

c ru i se  i n to  the  area aboard the  R/V ADVANCE I1 on 6-7 August 1975 (OBIS I ) .  
, 

This study was sponsored by the Energy Research and Development 

Administration as par t  of an e f f o r t  t o  be t t e r  understand the  biological ,  

. chemical and physical processes influencing the Sou th  A t 1  a n t i c  B i g h t .  

OBIS I 

The primary objective of OBIS 1 was t o  deploy ENDECO current  meters 

and General Oceanics thermographs a t  depths of 10 and 22 m along the  28 m 

i sobath in  the  northeastern and' southwestern sectors  of Onslow Bay (Figure 

2 ) .  The responsi bi 1 i ty for,  meter deployment , recovery and data analysis  

was t h a t  of North Carolina S t a t e  University. Our i n t e r e s t  was t o  obtain 

temperature and chemical .data t o  cor re la te  w i t h  the  data recorded by the 

instruments being deployed and t o  ge t  a be t t e r  feel  f o r  the  area under 

study as we prepared fo r  OBIS 11. 

During OBIS I ,  fourteen s t a t i ons  were sampled fo r  temperature and 

depth. Nine of these were a l so  sampled .for s a l i n i t y ,  dissolved oxygen, 

. phosphate, s i l i c a t e  and n i t r a t e .  

A more comprehensive repor t  of the  f indings of OBIS I wi l l  be re la ted  

in a fu ture  repor t  discussing the  three  ADVANCE I1 meter servic ing cruises  

(OBIS I ,  111, and IV). S ign i f ican t ly ,  however, i t  i s  noted t h a t  OBIS I 

data  reveal some evidence of an in t rus ion i n to  the study area.  



ATLANTIC . 

Figure 1. The study area 



Figure 2. Current meter moorings (OBIS 1)  



. . OBIS I1 

The objective of OBIS I1 was to  provide chemical and biological data 

t o  be correlated with the water mass movements as indicated by the current 

meter and thermograph arrays deployed during OBIS I .  There w i  11 , however, 

be no attempt to  make such correlation. i n  th i s  report. Only the chemical 

and some biological data collected during OBIS I1 will  be presented here 

with some preliminary analysis. These data form the f i r s t  part  of our 

e f fo r t  t o  determine the e f fec t  of Gulf Stream motions on the advective 

flux of nutrients into the southeast continental she1 f waters. 

METHODS 

A base grid made u p  of eight onshore/offshore transects was developed 

t o  provide a sampling system tha t  could be al tered as necessary to  meet 

various observational requirements ( ' ~ i g u r e  3 ) .    he grid scale was based 

on previous observational experience on Onslow Bay. Each s ta t ion  in the 

grid was assigned a permanent s ta t ion  number. Each sampling grid was made 

u p  of various parts of the base grid depending on the previously observed 
.. 

temperature s t ructure.  The f i r s t  grid was' XBT's t o  . i n i t i a l l y  determine 

the temperature s t ructure before any bot t le  casts  were taken. Then, grids 

a1 ternated as biological or  hydrographi c. 

Biogrids 

A biological g r i d  primarily looked a t  the time change a t  par t icular  

locations tha t  would be induced by the movements of f ronts  and the varying 

l igh t  conditions. I t  was composed of f ive  s tat ions along one onshore1 

offshore transect selected fo r  ' intensive sampl ing. Beginning with the 

center s ta t ion  the cruise track went back and forth 'from end s t a t ion ,  to 

center s ta t ion  to  opposite end s ta t ion  three times and then back to  the 

center s ta t ion ,  generally sampling a t  three hour intervals .  This resulted 



Figure 3 .  Base grid for Onslow Bay 



i n  t h e  center  s t a t i o n  being sampled f i v e  t imes i n  24 hours. A t  t h e  two 

remaining s t a t i o n s ,  XBT's were taken each t ime they were passed. w h i l e  

enroute t o  a sampling s t a t i o n .  

T y p i c a l l y  a t  t he  center  and two ou te r  s t a t i o n s ,  a CSTD p r o f i l e ,  a 

N i s k i n  b o t t l e  cast,. and a zooplankton n e t  haul were made. The sampl i n g  

depths were determined by ana lys i s  o f  t he  TS p r o f i l e ,  and i f  a thermo- 

c l i n e  was present,  samples were taken a t  t he  sur face j u s t  below the  

thermocl ine and a t  t h e  bottom. I f  no thermocl ine was present  j u s t  sur face 

and bottom samples were taken. Water samples were taken f o r  the  ana lys is  

o f  s a l  i n i  ty, temperature, n i . t r a t e ,  phosphate,' s i  l . i c a t e ,  oxygen, c h l o r o p h y l l  , 

p a r t i c l e  s ize ,  phytoplankton c e l l  s , zooplankton, d i sso l ved  organi  c n i  t rogen 

and p a r t i c u l  a te  carbon. 

Hydrogr i  ds 

A hydrographic g r i d  sampled a l a r g e r  area t o  g e t  a qu ick  l ook  a t  t h e  

d i s t r i b u t i o n  o f  p rope r t i es  i n  t he  Bay f o l  Towi ng the  24 hour b i o l o g i c a l  

sampling per iod.  This  hyd rog r id  was u s u a l l y  48 hours i n  du ra t i on .  Along 

a hydrographic g r i d  t rack ,  b o t t l e  cas ts  genera l l y  a l t e r n a t e d  w i t h  XBT cas ts  

every o the r  s t a t i o n .  However,.on occasion XBT onshore/of fshore t ransec ts  

a1 te rna ted  w i t h  the  t y p i c a l  hyd rog r id  t ransec ts  based on our  judgment o f  

t he  sca le  o f  phenomenon present,  weather and schedule. Typical l 'y a CSTU 

cas t  was made fo l l owed  by a N i s k i n  b o t t l e  c a s t  t o  depths based on the  

r e s u l t s  o f  the CSTD cast .  water samples were once again taken f o r  ana lys i s  

o f  s a l  i n ' i  ty , temperature, n i t r a t e ,  phosphate, s i  1 i cate, oxygen and ch l  o r o p h y l l  

and occasional l y  f o r  in vivo c h l  orophyl 1 , p a r t i c l e  s ize ,  e n r i  chment 

experiments o r  phytoplankton c e l l  ana lys is .  



Sal i n i  ty was determined conductometr ical  l y  , us ing  a Hytech 

l a b o r a t o r y  sal inometer .  Dissolved oxygen was analyzed a t  sea by the  

W i  n k l e r  method. The apparent oxygen u t i  1 i z a t i  on (AOU) was computed 

us ing  t h e  I n t e r n a t i o n a l  Oceanographic Tables (1973) . 
Temperature was. determined by deep sea reve rs ing  thermometers and 

expendable bathythermographs (XBT's). The XBT t races  are  on f i l e  a t  

Skidaway and an e f f o r t  i s  being made t o  d i g i t i z e  t h i s  i n fo rma t ion .  

A f t e r  c o l l e c t i o n , t h e  n u t r i e n t  samples were immediately f rozen  i n  

p o l y e t h y l e n e . b o t t l e s  and s to red  i n  t h e  dark u n t i l  thawed and analyzed 

ashore. Co lo r ime t r i c  determinat ions o f  n u t r i e n t  concentrat ions were 

made w i t h  a Bausch and Lomb 'Spectronic 88 Spectrophotometer w i t h  a sample 

s ipper .  S i  l . i c a t e  concent ra t ion  was determined by the method o f  Mu1 li n 

and R i l e y  (1955) as mod i f i ed  by S t r i c k l a n d  and Parsons (1965), and phos- 

phate concentrat ions were determined by t h e  method o f  Murphy and R i l e y  

(1962). N i t r a t e  was determined by a m o d i f i c a t i o n  o f  the  cadmi um column 

reduc t i on  technique (Gardner, personal communication). 

The hydrographic data (T, S, n u t r i e n t s ,  oxygen) a re  submit ted t o  

NODC and are  s to red  the re  and on our  computer system. The data p r i n t o u t s  

are i n  Appendex 11. The data are  a v a i l a b l e  f rom NODC. 

RESULTS. 

I n  con junc t ion  w i t h  t h e  d iscuss ion  which f o l l o ~ ~ ~ s ,  a summary o f  wind . 
data  a re  presented i n  Table 1 f o r  the  study p e r i o d  (3-14 September 1975). 

From t h i s ,  no te  ' t h a t  the  winds were general l y  wes te r l y  ( f o rce  3) through 

l S k i  daway I n s t i t u t e  o f  Oceanography, Uni v e r s i  ty  System o f  Georgia, 
Savannah, Georgi a. 



TABLE 1 

SUMMARY OF WIND DATA 

Time (GMT) 

Sept 4 1200 

5 0000 

1200 

6 0000 

1200 

7 0000 

1200 

8 0000 

1200 

9 0000 

1200 

10 0000 

1200 

11 0000 

Force 

4 

D i  rect i  on 

270 



9 September w i t h  two brief (<24 hours) easter ly interruptions and 

essent ial ly  easter ly (force 4-5) throughout the remainder of the study 
. . 

period with one brief westerly interruption. A1 so note the intensi f i  ca- 

t ion of easter ly winds a t  the end of the study period. These observations 

may prove useful when linked t o  the current meter records compiled by 

\ North Carolina State  University. However, a t  t h i s  time we only point 

out these fac ts  as possibly having some influence on the observations to  

be reported be1 ow. 

Horizontal Temperature Distribution 

Figure 4 relates  the cruise t r a c t s  for  XBT Grid I and Hydro Grids I ,  

I1 and I11 (see Appendix I fo r  the actual summary of the events which 

influenced these courses and those of the Bi ogri ds) . From these,  and the 

subsequent XBT and reversing thermometer data,  the surface and bottom 

temperature plots of Figures 5 and 6 are  derived. Particularly note tha t  

very l i t t l e  s t ructure i s  revealed by the surface contours fo r  these four 

cruise t r ac t s .  However, the bottom countours reveal ra ther  elaborate 

structuring. 

Figure 6(a)  taken from the i n i t i a l  XBT run on 3 and 4 September, 

suggests the entrapment of relat ively colder waters in the central part  

of Onslow Bay. The colder waters are expected th i s  time of year in con- 

junction w i t h  intrusions onto the shelf which was the objective of our 

study. This observation resul.ted in Biogrid I (page 28) being taken over 

the next 24 hours through the central portion of Onslow Bay, the resul ts  

o f  which will be presented l a t e r  along with those of the other two 

Biogrids. 

Figure 6(b) i s  a plot of the bottom temperatures as contoured from 

temperatures taken over the next 44 hours of 5, 6 and 7 September (Hydro- 

grid I ) .  I t  once agai n reveal s colder waters trapped near the coast and 



Figure 4. XBT and ~ ~ d r o  grid cruise tracts 



Figure 5. Surface temperatures (XBT Grid I  and 
Hydro grids I, 11, 111) . . . . . . 
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Figure 6.  Bottom temperatures (XBT Grid I and 
Hydro grids I, 11, 111) 



, 

.h in ts  a t  a new in t rus ion  being i n i t i a t e d  a t  'the southern offshore extent . . :. 
. . .  . . 

o f  the gr id.  As a r e s u l t  o f  these observations, a second Biogr id  was '.. 
. '  

taken. s m w h a t  shoreward and along a transect fu r ther  t o  the SW o f  t h e . .  
. .  . 

o r ig lna l  Biogrid. 

Figure 6(c) perhaps gives the best composite p ic tu re  o f  bottom 

temperature structur ing. This f igure  was derived from Hydrogrid I 1  made 

over a 53 hour period encompassing 8, 9 and 10 September. I t  reveals not 

only the entrapnent o f  some colder bottom waters near shore, but a1 so 

the apparent beginning o f  a second in t rus ion  i n t o  t h i s  region from the 

south. Subsequently Biogr id  I11 was made t o  the north o f  the apparent 

in t rus ion  i n ant ic ipat ion o f  a nor ther ly  movement. of ,these colder waters. 

Figure, 6(d)., derived .from p lo ts  o f  Hydrogri d I I I .and p a r t  o f  an XBT 

- run encompasslng some 61 hours over 11, .12 and 13 September, reveals 

remnants o f  the trapped waters nearshore and confirms a nor th ly  movement 

o f  the new intrusion, f i r s t  detected i n  Hydrogrid I, Strong easter ly 

winds on -the 12th and.13th enhanced ve r t i ca l  mixing and conceivably 

destroyed the ve r t i ca l  structure of the nearshore core. Unfortunately, 

. upon completion. o f  Hydrogrid 111 there was no time l e f t  f o r  a 'subsequent 

Biogrid. 

Horizontal Sal i .n i  ty D is t r ibu t ion  
. . 

The hor izontal  surface s a l i n i t y  countours o f  Figure 7 reveal a 

typi c i l  coastal surface d i s t r i bu t i on .  It i s  in f luenced by such parameters . 
as ra infa1 1 , . runof f  , evaporation, upwell i ng , downwell i ng , and the prevai 1 i ng 

surface currents (i. e., the f low, o f  coastal waters south from north o f  

Cape Lookout), These 'p lo ts  l i k e  the corresponding surface temperature 

records o f  Figure 5 (page 11) reveal l i t t l e  w i th  respect t o  the in t rus ion  

o f  waters onto the shelf. 
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I n  cont ras t ,  much o f  t he  bottom s a l i n i t y  d i s t r i b u t i o n s  o f  F igure  8 

can be r e l a t e d  t o  the  bottom temperature d i s t r i b u t i o n s  o f  F igure  6. Note 

t h a t  i n  F igure  8(a)  t h e  h igher  bottom s a l i n i t i e s  c o r r e l a t e  w e l l  w i t h  the  

,' co lde r  bottom waters o f  F igure  6(b)  (page. 12). The. occurrence o f  h i g h e r '  

s a l i n i t i e s  i n  con junc t ion  w i t h  co lde r  waters f o r  t h i s  t ime o f  yea r  i s  as 

expected f o r  waters i n t r u d i n g  onto the  s h e l f .  

The same h ighe r  s a l i n i  t y - lower  temperature r e l a t i o n s h i p  i s  a l s o  

noted i n  a comparison o f  bottom s a l i n i t i e s  f o r  F igure  8(b)  w i t h . t h e  

corresponding bottom temperatures o f  F igure  6 ( c ) .  Here, one n o t  o n l y  

sees t h i s  c o r r e l a t i o n  f o r  t he  ' t rapped .nearshore waters, b u t  a1 so t h i s  
.. . 

same r e l a t i o n s h i p  corresponding t o  a newer i n t r u s i o n  which has n o t  y e t  

penetrated f a r  i n t o  Onslow Bay. S i m i l a r  t rends are  noted f o r  F igures 8 

( c )  and 6(d) .  

) 

V e r t i c a l  D i s t r i b u t i o n  (Temperature, S a l i n i t y  and Sigma-t) 

I n  a d d i t i o n  t o  the  h o r i z o n t a l  p l o t s  o f  temperature and s a l  i n i  t y  

discussed above, v e r t i c a l  p r o f i l e s  o f  these same parameters and sigma-t 

were made corresponding t o  each Hydro and B i o g r i d .  The Hydrogrids per-  

m i  t t e d  a re1  a t i v e l y  complete coverage o f  the  Bay w i t h  respect  t o  t he  

o v e r a l l  v e r t i c a l  s t r u c t u r e  along t h e  onshore/of fshore t ransec ts  and 

prov ide  a th ree  dimensional view when examined as a composite and/or i n  

con junc t ion  w i t h  the  ho r i zon ta l  p l o t s .  I n  add i t i on ,  each B i o g r i d  prov ides 

a r e l a t i v e l y  i n tense  study o f  the  change i n  v e r t i c a l  s t r u c t u r e  over  24 

hours along a p o r t i o n  o f  one onshore/offshore t ransec t .  A s i m i l a r  t ime 

lapse view o f  t h e  change i n  v e r t i c a l  s t r u c t u r e  o f  the  e n t i r e  Bay,but over 

a much longer  period,may be achieved by comparing corresponding p r o f i l e s  

f o r  each o f  the  th ree  Hydrogrids. Note,however,that t he re  w i l l  n o t  be 

s a l i n i t y  and s i  gma-t p r o f  i l es corresponding tu d l  1 0 T: the  temperature 



p r o f i l e s  because some o f  t he  t ransects  i n  the  Hydrogrids were made from 

XBT t rac ings  o n l y  and no water  samples were taken. Furthermore, because 

o f  t he  a1 t e r n a t i o n  o f  XBT's and sampling s t a t i o n s  along a hydro t ransect ,  

on occasion there  w i l l  no t  be an end s t a t i o n  f o r  these parameters t o  

compare w i t h  t h e  corresponding temperature p l o t .  

Hydrogri  ds 

The v e r t i c a l  t ransects  o f  temperature, sa l  i n i  ty and s i  gma-t f o r  

s t a t i o n s  30-36 o f  Hydrogr id I (Figures 9, 10 and 11) reveal  t he  co lder ,  

more sa l  i n e ' a n d  h igher  dens i t y  waters trapped a t  the  nearshore s t a t i o n s .  

Here, t h e  temperature and sigma- t p l o t s  are  p a r t i c u l a r l y  s t r i k i n g  ,and 

serve as s t rong evidence o f  i n t ruded  waters. Simi l a r l y ,  t he  t ransects  

f o r  s t a t i o n s  51-57 reveal  these same trapped waters a t  t he  nearshore 

s ta t i ons .  However, they a l s o  show some evidence o f  the  beginning o f  a 

new i n t r u s i o n  i n t o  t h e  region.  Th is  i s  p a r t i c u l a r l y  ev ident  i n  the  

corresponding temperature and sa l  i n i  ty p l o t s  . It i s  r e c a l l  ed t h a t  the  

ho r i zon ta l  temperature contours corresponding t o  t h i s  hyd rog r id  h i  nted 

. a t  t h e  onset o f  a new i n t r u s i o n  onto the  s h e l f  i n  t h i s  reg ion  (Figure'  6(b) ; 

page 12 ).  These v e r t i c a l  contours f u r t h e r  subs tan t ia te  t h a t  i n i t i a l  

concl u s i  on. 

Note t h e  p l o t s  corresponding t o  s t a t i o n s  40-46 i n  Figures 12, 13, 

and 14 o f  Hydrogr id 11, and t h e  temperature p l o t s  o f  F igure 12 f o r  

s t a t i o n s  49-57. These f i gu res  c l e a r l y  de f i ne  the  two i n t r u s i o n s  and g i ve  

some f e e l  f o r  the movement o f  these bodies onto the  s h e l f ,  p a r t i c u l a r l y  

when compared t o  t h e  corresponding f i g u r e s  o f  Hydrogr id I. Such compari- 

son a l so  a1 lows fo r  a f e e l i n g  o f  t he  movement o f  these bodies along the  

she l f  when one considers a l l  o f  t h e  t ransects  i n  the  Bay. Here, the 

trapped waters appear t o  be moving shoreward and perhaps n o r t h e r l y  f n  

advance o f  t he  new i n t r u s i o n .  
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Figure 9. Vertical distribution of temperature 
(Hydro grid. I )  
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F i g u r e  10. V e r t i c a l  d i s t r i b u t i o n  o f  s a l  i n i  ty 
' (Hydro g r i d  . I )  
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Figure 11. Vertical distribution of sigma-t 
(Hydro grid I )  
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Figure 12. Vertical distribution o f  temperature 
(Hydro g r i d  J I )  
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Figure 13. Vertical d'istributi.on of sal inity 
(Hydro grid 11) 
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Figure 14. Vertical distribution o f  sigma-t  
(Hydro grid 11) 
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F i g u r e  15. V e r t i c a l  d i s t r i b u t i o n  o f  t e m p e r a t u r e  
(Hydro g r i d  111) 
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Ffgure 16. Vertical distribution o f  salinity 
(Hydro grid 111) 
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F i g u r e  17. V e r t i c a ? '  d i s t r i b u t i o n  o f  sigma-t 
(Hydro g r i d  111) 



Hydrogr id I11 was taken i n  two pa r t s .  The o f f sho re  sec t i on  was 

made from XBT's only,  and the  inshore sec t i on  from XBT's and hydro s t a t i o n s .  

As a consequence, the re  are no corresponding sa l  i n i  ty and s i  gma-t p r o f i l  i ngs 

f o r  the  o f f sho re  s t a t i o n s  shown i n  Figures 16 and 17. However, the  

temperature sect ions o f  F igure 15 reveal  t h a t  t he  new i n t r u s i o n  has moved 

onto the  s h e l f  and t h a t  t h e  o l d e r  i n t r u s i o n  has e i t h e r  moved too  f a r  shore- 

ward f o r  much o f  the  sampl.ing g r i d  t o  detec t ,  has become mixed, has moved . . 

northward where there  i s  s t i l l  some evidence o f  t he  o l d  i n t . rus ion  i n  the 

temperature,, sa l  i n i  t y  and sigma-t p r o f i  1 ings  , o r  some combination o f  the 

three.  Obviously, cu r ren t  meter records w i l l '  prove usefu l  i n  asce r ta in ing  . . 

. . 

what actual  l y  occurred. Precluding f a i  1 ures, such records w i  11 be provided 

. . by our. c o l l  eagues from North Carol i 'na S ta te  Uni ve rs i  ty . 

B iog r ids  

The t r a c t s  f o k  the  th ree B iog r ids  made i n  t h i s  study are  shown i n  . . .  
. . 

F igure 18. These correspond t o  reg.ions o f  p a r t i c u l a r  i n t e r e s t  as ascer- , 

t a ined  from the Hydrogrids. I n  theory, samples would be taken i n  some 

combination o f f sho re  o f  t he  i n t r u s i o n  core, inshore  o f  t he  core o r  i n  the  

core i t s e l f .  From t h e  p l o t s  o f  these data ( ~ i ~ u r e  19 t h r u  27), i t  i s  noted 

t h a t  t h i s  was u s u a l l y  achieved. 

Since t h e  samplings along one B i o g r i d  are a continuous r e p e t i t i o n  o f  

the  same f i v e  s t a t i o n s  , th is  permi ts  some view o f  t h e  onshore/offshore 

movement o f  t h e  i n t r u s i o n  cores over a 24 hour per iod .  p a r t i c u l a r l y .  note 

t h e  temperature and sigma-t p l o t s  o f  these f i g u r e s  ( t h e  s a l i n i t y  p l o t s  do 

n o t  so c l e a r l y  de f i ne  t h e  i n t r u s i o n  cores).  

From Figures 19 and 21 o f  t h e  B i o g r i d  I, i t  i s  obvious t h a t  t he  o f f -  

shore w a l l  o f  t he  i n t r u s i o n  core i s  moving shoreward o r  t h a t  a core o f  

cor~ t'i r ~ u d l l  y decreasing o f f sho re  w id th  w i  t h  respect  t o  t h e  sarnpl i ng t r a c t  

i s  moving along the  s h e l f .  An examinat ion o f  Figures 22 and 24 o f  B i  o g r i d  



Figure 18. Bio grid cruise tracts , 
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Figure 19. . V e r t i c a l  d i s t r i b u t i o n  o f  temperature 
(Bio g r i d  I) 
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Figure 20. Vertical distribution o f  salinity 
(Bio grid I) 
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Figure 21. Vertical distribution of sigma-t . . 
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Figure 22. Vertical distribution of temperature 
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Figure 23. Vertical distribution of salinity - 
(Bio grid 11) 
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Figure 24. Vertical distribution o f  sigma-t 
(Bio grid 11) 
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F igu re  25. V e r t i c a l  d i s t r i b u t i o n  o f  temperature 
(B io  g r i d  111) 
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Figure 26. Vertical distribution of salinity 
(Bio grid 111) 
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F i g u r e  27. V e r t i c a l  d i s t r i b u t i o n  o f  s igma- t  
(Bio  g r i d  111) 



11, which was taken i n  an adjacent  sampling t r a c t  and on the  same i n t r u s i o n  

core, revea ls  t h a t  the ou ter  w a l l  i s ' a p p a r e n t l y  moving shoreward w h i l e  

the  i n n e r  w a l l  i s  f a i r l y  s t a t i o n a r y .  

Figures 25, 26 and 27 o f  B i o g r i d  I 1 1  were made through the  new 

i n t r u s i o n .  They e s s e n t i a l l y  revea l  no onshore movement along the  sampling 

t r a c t  over t h i s  p e r i o d  o f  t ime. 

T-S P l o t  

A  T-S p l o t  o f  the  temperature and s a l i n i t y  values obta ined f rom the 
t 

Bio  a n d ~ ~ d r o ~ r i d s  o f  t h i s  s tudy i s  r e l a t e d  i n  F igure  28. This  p l o t  i s  

c h a r a c t e r i s t i c  o f  s lope waters i n  t h i s  reg ion  f o r  t h i s  t ime o f  yea r  

(Stefansson, Atk inson and Bumpus, 1971) and supports the  view t h a t  such 

waters have i n  f a c t  i n t r u d e d  onto the  s h e l f .  

N u t r i e n t s  and Chl orophyl 1 

N u t r i e n t  concentrat ions ( n i t r a t e ,  phosphate and s i  1  i cate)  i n  t he  

i n t ruded  waters were q u i t e  low o f t e n  dupl i c a t i  ng the  blank value. Fur ther -  

more, 1  i t t l e  d i s t i n c t i o n  cou ld  be made between the i n t r u d e d  waters and 

t h e  surrounding waters o f  Onslow Bay based s o l e l y  upon these analyses. 

This  i s  n o t  s u r p r i s i n g  i n  view o f  t he  temperature invo ived,  the lowest  

record ings being o n l y  24.3'~. These data are  repo r ted  i n  Appendix 11. 

From t h e  repo r ted  data the f o l l o w i n g  t rends a re  noted: n i t r a t e  

concentrat ions were t y p i c a l l y  1 ess than 0.5prnol e; phosphate concentrat ions 

were genera l l y  l e s s  than 0.lOpmole w i t h  a  maximum observed concent ra t ion  

o f  0.17pmole; and s i l i c a t e  concentrat ions were genera l l y  l e s s  than 3.5pmole 

w i t h  a  maximum observed concent ra t ion  o f  13.4pmole. This l a t t e r  concen- 

t r a t i o n ,  however, found near t h e  sur face and o f f sho re ,  i s  o f  quest ionable 

o r i g i n .  I n  add i t i on ,  i t  i s  noted t h a t  h igher  n i t r a t e ,  phosphate and s i l i -  

cate concentrat ions than  repo r ted  here would have been expected o f  a  co lde r  





in t rus ion w i t h  temperatures on the order of 19 t o  21%. 

I n  s p i t e  of these low nu t r ien t  concentrat ions,  chl orophyll -a data 

corresponding t o  the  Bio and Hydrogrids fu r the r  support the  view tha t  

in t rus ions  were observed over t h i s  study period (Figures 29 t h r u  36) .  

The horizontal contours of Figure 29(a) and the ver t i ca l  contours of 

Figures 31 and 35 par t i cu la r ly  we1 1 define the trapped int rus ion core,  

suggesting t h a t  s ign i f ican t  amounts of nutr ients  were a t  one time 

avai 1 able  to  support phytopl ankton growth. 
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Figure 29. Bottom Chlorophyll a 
(Hydro grids I, 11, 111) 
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Figure 30. Integrated Chlorophyll a 
(Hydro grids I ,  11, 1117 
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Figure 31. Vertical distribution of Chlorophyll 
(Hydro grid I) 
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Figure 32. Vertical distribution of Chlorophyll g 
(Hydro grid 11) 
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Figure 33. Vertical distribution of chlorophyll a 
(Hydro grid 111) 
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Figure 34. Vertical distribution o f  chlorophyll 
(Bio'grid I) 
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F i g u r e  35. V e r t i c a l  d i s t r i b u t i o n  o f  c h l o r o p h y l l  a 
(Bio g r i d  11) 
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Figure 36. Vertical distribution of chlorophyll a - 
(Bio grid 111) 

- .  



SUMMARY AND CONCLUSIONS 

Over the  course o f  OBIS 11, 3-14 September, two i n t r u s i o n  cores were 

observed. One was apparent ly  t rapped nearshore over  much o f  the  study 

per iod,  b u t  as t ime went on, i t  e i t h e r  d iss ipa ted ,  moved t o o  f a r  shore- 

ward o r  moved too  f a r  l a t e r a l l y  a l o n g . t h e  s h e l f  t o  be de tec ted  by the  

e x i s t i n g  observa t iona l '  g r i d .  The o the r  ( 1  a t e r )  i n t r u s i o n  was f i r s t  

detected on 5-7 September and was observed t o  be moving i n t o  t h e  Bay from 

the  southeast over t he  remainder o f  t h e  study per iod .  

P l o t s  o f  t he  h o r i z o n t a l  temperature and sa l  i n i  ty d i s t r i b u t i o n  were 

suggest ive o f  these phenomenon by means o f  t he  h ighe r  s a l i n i t y - l o w e r  

temperature r e l a t i o n s h i p .  However, t h e  r e a l  con f i rma t ion  r e s t s  i n  the 

v e r t i c a l  d i s t r i b u t i o n s  o f  sigma-t and c h l o r o p h y l l  presented i n  con junc t i on  

w i t h  the  B i o  and Hydrogrids, and the  T-S p l o t  which revea ls  s lope waters 

on the s h e l f .  

The i n t r u d e d  waters were n o t  o f  low enough temperature t o  c a r r y  h igh  

n u t r i e n t  concentrat ions onto the  s h e l f  f o r  s tudy.  However, the general 

resu l  t s  o f  t h i s  s tudy tend t o  c o n f i  r m  t he  .view t h a t  our  bas i  c  g r i d  a r ray  

and methods are  compatible w i t h  measurement o f  the  processes we i n i t i a l l y  

s e t  o u t  t o  study. Analyses o f  these data r e l a t i v e  t o  the  c u r r e n t  meter 

data w i l l  a l l o w  a  n e a r l y  complete d e s c r i p t i o n  o f  the  Onslow Bay system 

du r ing  the  observat ional  per iod .  
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APPENDIX I 

Summary o f  Events 



0800 - 3  September . Departed Beaufort ,  N. C. 

0905 - 3 September XBT G r i d  I. Ran an XBT g r i d  over t h e  ou te r  p a r t  

t o  o f  t he  Bay t o  i d e n t i f y  major fea tures  o f  tempera- 

0549 - 4  September t u r e  s t r u c t u r e  i n  t h e  Bay. Pre l im inary  ana lys is  

i nd i ca ted  a  mass o f  co lde r  water on bottom i n  the  

center  o f  t h e  Bay i s o l a t e d  by warmer water near 

bottom of fshore .  Th is  observat ion l e d  t o  t h e  

B i o g r i d  I. 

0622 - 4  September B i o g r i d  I. A t ime se r ies  o f  samples taken i n  

t o  t h e  center  Bay. 

0615 - 5  September 

0940 - 5  September Hydrogrid I. This  g r i d  was designed t o  cover 

t o  most o f  t h e  Bay. It was apparent t h a t  a  l a r g e  

0526 - 7 September body o f  c o l d  water was stranded i n  t h e  center  

of the  Bay and t h e  ex ten t  o f  i t  should be deter -  

mined. We a l s o  wanted t o  have a look  a t  any 

advect ive processes i n  t h e  outer  s h e l f  area, 

such as the  beginning o f  an a c t i v e  i n t r u s i o n .  

Towards t h e  end o f  t h e  a l l o t t e d  t ime o n l y  XBT's 

were taken t o  save s t a t i o n  time. 

0830 - 7 September B i o g r i d  11. Th is  g r i d  was moved f u r t h e r  inshore  

t o  t o  more completely cover t h e  stranded c o l d  water 

0230 - 8  September as we saw it. . .  The g r i d  may have been moved off- 

shore i f  t h e  previous Hydrogrid had g iven any 

i n d i c a t i o n  o f  a  c o l d  f r o n t  moving onshore. A t  

t h i s  p o i n t  we f e l t  t h a t  t h e  next Hydrogrid may 

show more a c t i o n  offshore and t h i s  may be t h e  



0342 , -  8  September 

t o  

0745 - 8  September 

8 '  

0830 - 8  September 

1301 - 10 September 

1825 - 10 September 

t 0 

1620 - 11 September 

1112 - 11 September 

t o  

0454 - 12 September 

t h e  l a s t  mid-she l f  B iog r id .  

A se r ies  o f  XBT s t a t i o n s  were made c r u i s i n g  

towards Beaufort t o  disembark D r .  Paf fenhofer .  

These s t a t i o n s  make up p a r t  o f  t h e  nex t  Hydro- 

g r id .  

~ y d r b g r i d  I I .  Based on observed d i s t r i b u t i o n s  

i n  Hydrogr id I t h i s  g r i d  was enlarged t o  cover 

most o f  t h e  Bay. Add i t i ona l  s t a t i o n s  were 

added o f f sho re  a t  t h e  southern sec t ions  t o  

i n v e s t i g a t e  a  suspected i n t r u s i o n  i n  the  area. 

To take a d d i t i o n a l  s t a t i o n s  and s tay  on a  48h 

Hydrogrid schedule we made t h e  onshore/offshore 

sect ions a1 t e r n a t i n g  XBT o r  CSTD-Niskin s ta t i ons .  

B i o g r i d  111. The B i o g r i d  was moved f rom t h e  

center  of t h e  Bay t o  t h e  southeast t o  look  a t  

what appeared t o  be' a  moving c o l d  f r o n t .  It 

was decided than when we were again i n  t h e  

area o f  t h e  stranded c o l d  water i n  t h e  c e n t r a l  

Bay we would make a d d i t i o n a l  b i o l o g i c a l  samples 

t o  add t o  t h e  t ime s e r i e s  i n  t h a t  area. 

The schedule c a l l e d  f o r  a r r i v a 1 , i n  Beaufor t  a t  

1000 t o  change personnel. We decided t o  make 

a  se r ies  o f  XBT s t a t i o n s  on a  t r a c k  northward 

on t h e  ou te r  s h e l f  t h a t  would compliment s t a t i o n s  

t o  be taken on t h e  i n n e r  s h e l f  a f t e r  we l e f t  

Beaufort. There was some concern t h a t  t h e  



b e a u t i f u l  weather was l e a v i n g  us and if a 

n o r t h  wind took up we may n o t  g e t  t h i s  f a r  

o f f sho re  again. 

1000 - 12 September A r r i v e  Beaufor t  t o  change personnel. 

1300 - 12 September ' Depart Beaufor t .  

1423 - 12 September Hydrogr id 111. Th i s  g r i d  was es tab l ished t h e  

t o  same as the  prev ious g r i d  t o  ge t  a  l ook  a t  t h e  

0011 - 14 September e n t i r e  Bay. XBT data from the  prev ious XBT 

se r ies  was considered p a r t  o f  thi 's g r i d .  I n -  

creasing winds from the  nor theas t  fo rced us 

t o  s t a y  nearshore. L u c k i l y  we had t h e  of fshore 

XBT o r  CSTD-Niskin. By the  t ime we reached t h e  

south end o f  t h e  Bay n o r t h e r l y  winds were t o o  

s t rong t o  a l l o w  work o f fshore .  Since p a r t  of 

t h i s  phase was t o  recover  t he  two c u r r e n t  meter 

a r rays  we decided t o  move i n  t h e  l e e  of Cape 

Lookout t o  see what t he  wind would do. I t  

soon became apparent from fo recas ts  t h a t  t he  

wind would be b lowing hard f o r  several  days so 

on t h e  morning o f  14 September we went ou t  t o  

see i f  we cou ld  f i n d  t h e  no r theas t  moorjng. 

We d i d  f i n d  It and then went i n t o  Beaufor t  and 

disembarked a8L 1100. 



APPENDIX I 1  

S t a t i o n  Loca t ions  and Data 

(OBIS 11) 
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~ a t a  Sheet Symbols 

Z = D.epth (m) 

T = Temperature (OC) 

S = S a l i n i t y  (o/oo) 

D = Sigma-t (g/qm3) 

SVA = S p e c i f i c  Volume .Anomaly 

02 =   is solved Oxygen ( m l / l )  

02' = Oxygen Sa tu ra t i on  ( I n t e r n a t i o n q l  Tab1 es) ( m l / l  ) 

AOU = Apparent Oxygen U t i  1 i f a t i o n  (02'-02) (ml /l ) 

02A = Oxygen Anomaly (Richard3 and Redfield,. 1955) 

PO4 = Phosphates (urnole) 

NO3 = N i t r a t e s  ( vmo l i )  . . 

$1 = S i l i c a t e s  (pmole) 



l)!EAT.HER IlATFi 
1.4.1 ND FORCE = 4 :;:Efi STATE - - 
I,! 1 ND D 1 ,GIEI:T 1 ON = 2613-274 DEIZ  I.I.IA$'E DIRECTION - Z66-274 DEGR 
A I R  TEMP - . - 25. oc 1:LOIJD TYPE - .- 
C!EHTHER CODE - O CLaILD AMOUNT = [I 

RAROMETRIC PRESSURE - 1 il lc.. 9 ME . - Y I : Z I B I L I T Y  CODE - 

EAST.Wt7EIi CRUISE 9 STfiTION :3? 8.' 14:.'75 13-5 I ~ M T  CarJ:ZECIJTIYE STfiTION 2 

LAT. - 33 49. SPi I .  = 7 + . I DEPTH = 8.4.4tl D 1 ST LAST STfi = 19. 5EM 

UEATHER DHTA 
!JIND FORIzE = - :? ::En STATE - .- 
I,t.IIND DIRECTION .= 2cOC-z74 DEISR I.I.IA'.,!E D I RECT I Or] - 2615-274 DESE 
A I R  TEMP = 26. ~111 1I:LEIIJD TYPE - :z 
b!EHTHEf? CODE = 1 CLQIJD AMUUNT - " L 

E:AROMETR I C PRESSUPE = 1 0 17.6 ME: ' . : ' ISIE:ILITj '  CODE - 



UEATHES DATH 
- .:, !I! I U D  FORCE - .-I 2:EA :STATE - .- 

i.11 I pin D I FEET I Or{ - 266-274 DEiYE l>.IAYE DIRECTION = 266-274 DEGR 
A I R  TEMP ' = 31. [IC C:LOI-III T'.iPE - I-, - .=, 
i.t.IEAT-1ER I'.ODE = 1 CLOI-ID APlOClNT = .-# C 

EAROIETRIC PRESSURE = 1017.6 ME Y I : S I E I L I T Y  CODE - 



IJ.IEATHER DATH 
!I! I NTl FOR1I:E = 4 :::EH :Z:TATE - - 
l.tI 1 t jD  D 1 RECT 1 ON = 2 16-"='4 LL D E r F  3 .  !I!A'sjE D I R E C T I O N  = 21ct-224 DEGR 
A I F :  TEMF - - 203.  01:: I: L; 0 I-i fi T 'r' P E - - 3 

b!EATHER CDDE = 4 CLOI-ID AP1OI_INT = 2 
BRROMETRIC PRESSURE = 1015. t3  ME ' : ! I : Z I E I L I T Y .  CODE = 



LAT. = .-, .-, 
.j.:~ 57. GrJ LuNis. = 7E. 54.  4l,l IIEPTH = :1:7p1 D I S T  LH:ZT :<:TH = 19. 4 K M  

Ir!Eti THER IlFiTH 
:SEA 15TATE - l,lIN11 FORCE = 5 - 

1.J I r{D D I REI:T I ON = 236 -254  DEI~R I l-llT' ! . ~ v c  DIRECTION = 2 4 6 - 2 5 4  DESR 
A I F  TEMP = 29. [IIZ IZLOIAD T'T'F'E - - ;2 

.- 
I,I.IEATHEE CODE = 4 II:LDI-ID AP1OUNT = .:: 
SfiROMETRIC F'FESSUFT = 1014.EB ME ' n j I : z I E I L I T ' f  CODE = 



EASTWABII CRUISE 9 STRT I O N  37 5.i JXr'7.5 . 1 . c* I ~ M T  Izof{SECl)T I t ) E  S T A T I O N  F, 

UEATHER DATA 
= '3 !?.I I rJD FQR1:E .-. :::EA :STATE . - - 

WIND D I R E C T I O N  = 246-259 DEGR WqL:'E D1F:ElZTION = 246-254 DEGR 
A I R  TEMP - '37 - L~ . ill: CL~JUIS TYPE - .- 8 
IAEATHEF: IZODE = ' 1.4 C L ~ J U D  ~t10i- lr iT = 3 
EARQMETRIC PRESSURE = 1616.9 MB Y I : Z I E : I L I T Y  [:ODE - 



EASTWARD IZGIJISE '3 STATION 35 c ,  .-I.. 1 :< ....'75 4. 0 IYMT CONSE1:UT I V E  STRT 1 ON 7 

UEATHER DRTH 
= .:a . 1.41riD FORCE :~:ER' STATE . - - 

!JIND DIRECTION = 2 4 6 - 2 5 4  DEGR lJii=ti.:'E D I F:EI:T I ON - 2 4 6 - 2 5 4  DEGE 
CLflIJD T'y'PE - .  

A I R  TEMP = 2'- 0~ = :=: 
I?!EFiTHER C:ODE = 4 CLOI-ID APInUPiT = ? 
BARClNETRIC PFESSURE = 1 0 1 6 . 9  ME YI::IE:ILITY IZODE = 

EASTWFIRD CRUISE 9 STAT ION 33 5.' 1 ~ / 7 5  7. O IYUT CONSECUTIYE STHTION 8 

kIEATHEF? DfiTA - . .  IdINI l  FOFrlZE, . .- c - . :SEA :STATE - .- 
I.IIIND DIRECTIQN - 226-2'34 DESR C,IAL)E DIRECTION - 2 8 6 - 2 9 4  DEGR 
A I R  TEMP - .> 7 -. .- &-* . m-. C:LClUD T'T'PE - . - 

MEFtTHER 1:0llE = 4 CLOlJIl AP;Oi-lP{T . = 
EAE3NETRIC PRESSURE - 1016.C1 ME Y I S I E I L I T Y  1::ODE = 



WEATHER DFITA 
I~.IIND FORCE - .- :=: SEA STATE - .- 
!dIHD D I R E C T I O N  - C.6- 74 DEGR I,t,IA')E D I R E C T  I a N  - C.6- 74 DESR 
A I P  TEMP - .- ' .- ib. 1111:: CLOI_ID T's'F'E - .- 

WEQTHER CODE = O r::iOUD AIIOIJNT = 0 
EAF:OMETR.I C Pf?.ESSIJRE = 1 0 115.3 ' ~ , ! I S I E I L I T Y  CODE - 



LAT. = 34 16.:3N LOHI:. - " f h  :34. 2lrl DEPTH = .34M D I  ST STA - .qz. ~ K M  

WEHTHEE DHTH _ .-. 
I).I'I ND FCRCE ._  .- ::EH :STATE - - . - 
!?l I i iD DI61:El:TION - 6.6- 74 DEGR wR1:!E IIIF:EI:TION .= 66- 74 DEGR 
A I R  TEMP .= 2 :2 . [II~ CLOUD T'r'PE - .- 

b!EHTHER CODE = 9 4  CLOUD HMUUNT = 
BfiPJMETPIC PRESSURE - 1018.6. ME Y I S I B I L I T Y  CODE - 



h!EATHER DHTA - !I.I'IPiD FORCE ' :SEH :STATE . . - - 
IjlIN[I D]REC:TION - GE,- 74 frEI5;S i.llA?,'E D I F:EC:T 1 Or{ - 66- 74 DEISE 

- .=. .=. - .-a H I E  TEMP . - LO,. 01: [:LOUD T'r'pE .- 01, 

MEATHER C:OIlE = 1 C:LJl-ID AP1GI-INT - '=' L 

E:ARIMETI?IC PRESSIJZE = 1918.I5, ME ':!I:Z 1 B I L  1 Tsy' IZODE = 



EHSTWHRD CRUISE 9 .  STHTION 16 5.' 1:~:.'75 .8 GNT CONSECIJTI1.t.E STnTIOp{ 12 
. . 

LAT. = :34 8. ON LONG. = 76 :30.8W DEPTH = 41P1 D I S T  LAST STH = 9..IKM 

~JJERTHER DATA 
IAIND = 3 ::En STATE ' - - 
WIND DIRECTION = 66- 74 DEGE . . ' WHb'E DIRECTIDN = 66- 74 DEGR 
HIR TEMP - :30. OC CLO--ID TYPE .- - 8 
UEHTHEB CODE - 1 . cLo!JD HMDUNT = 2 
EAROMETR1.C PRESSIJRE = 1018.6 MB V I S I B I L I T Y  CODE = 



.,.. I:x:.'75 .17.4 I ~ M T  CONSEl:UT I YE STAT I ON 13 EA:STWfiRD .CRI_II SE 9 STATION ZF. ' ' 

LAT. .z :I:..+ . 7N LOHI:, = 715 -.+ 111, 7W DEPTH - ill t.1 D I  :ST LAST STA = so. :3KM 

UEHTHER DATA 
- p :.?€A STATE 

I!! I ND FCECE .- .+ - .- - 
1.11 1 Pin D 1,REIZT I ON = C.6- 74 DEI3R 1 - 1 1 1  .~.lh;oE D1REC:TION = COG- 74 DEGR 
A I R  TEMP = :1_: I] . 01: IZLOUD T'.iPE = ;:; 

MEATHEF IXIKIE = 1 1I:L01_111 APIOUNT = 2 
BAROMETRIC PRESSURE = 1018. ME I..! 1 .S I B I L I TY CODE = 

LAT. = 3 4  4.5N LOHI;. = '; ; 5 44.3W DEPTH = :39M D I S T  LAST STA = 9 .5KM 

klEt7THEE ZIHTA 
1.11 I N D  FORCE - .?, - .-, :TEA :STATE - - 
WIND DIRECTION = 6.6- 74 DEGE biA~:'E D1REl:TION = 66- 74 DEGR 
A IR  TEMP = :30.ljl: . C:LOIJIr TYPE - - 
I,I.IEFITHER CODE = O IZLOUD AMOUNT = O 
BHROMETR I C PRESZUEE = 1 01  8. Co MB I . j I :S IB IL IT ' i '  CODE = 



EASTWARD CRlJI SE 9 STHT ION 2 4 .  5.' '1%/75 19.6 131T CONSECUTIVE' sTF)TI ON 15 
. . . . .  ' 

L A T .  = 311 9.4N LUt16. = 76 49.11~1 DEPTH = 3 6 M  D I S l  LHST -STR 11 . 1Kl'I 
. . 

- UEhTHER DHTA - PI - WIND FORCE - .> : ~ E R  S T ~ ~ T E '  . .- 

U IND DIRECTION = 66- 74 DESR !J'FIVE DIRECTION = 66- 74 DEGR . - A I R  TEMP = 2 9 . 0 ~  CLOI-ID T2fV-E . - 
UEATtiER CODE = 0 . Cl-uU.11 t3F1.1OJ.ilHT' = 0 
EAHOHETRIC PRESSUBE = 1317.9 MB . $'J~JBILITY I~Q-DE, = 

. . 

. . OBPERYAT IDPSS . .  . . . . 
7 'T . S I3 .-.I I .- .l.-y A , 0 2 02'. . -HOlJ 2 PO4 3 . .  S 1 ;  NIP 

2 Z S J . ~ : ~  :36.02 -23.i:l9 4 7 8  4 .74  15.21. . ..47- -:.% .Z .-6 
. .  . ,  15 2 2 - 0 4  313, .132, 23.17' 471 4.75 5. 23 .48 -. .Z34 . .. 04 . 1.-7.. . 

. . 14 26- 88 36.1.5 23-64 4'27 . . 
' 4 

F . .  31 . 33.5:1 136. 15 -23.76 4 .4.8'3 ' 15-41 .. 52 . ~--.'39 -46. 4.. -1 ' ' . . ' 

. . 
. . . . 

. . . . .  . . . . 
. . . . .  .. . . . 

. . . . . . . . . .  . . 
. . 

. . . . . . . . , . - .  

. . . . . . . . . . 
. . . . 

. . . . 
. . . . 

. . 
. . 

. . 

. . 



C .. EFf::Tl,lARD CRUISE '9 STATION 2 3  .J.. IX . /75 ?I. 0 ISPIT COHSECUTIVE STHTIDN i 6  

UEATMER DATH 
!J! I N D F:O R 1Z.E .- = ,-I SEA STATE - 

-d - 
WINI! DIRECTION = 86- 94 DEGR I.I!AYE DIRECTION = - 86- 34 BEI';E 
A IR  TEMP = 30. CLOUD TYPE - - 
!t!EATHER CnDE = 0 CLUi-ID AMUUNT = O 
BAROtlETRIC PRESSIJFE = 1017 .3  ME ' ~ ~ 1 : ~ : I B I L I T Y  CODE = 



EHSTlr!FiFiD CRClI SE 9 STATION Z2 3 ,  I X/5 32.2 GMT CONSECUT I VE STATION "1 7 
. . 

. . 
LAT. = 34 17. ON LONG. = 76 57.4W DEPTH = 31jM DI:ST LH:ST STA = 3 . 9 K M  

WEHTHER DATA 
. W  I P1D FOEIZE = :3 :sEfi :STATE. . .- - 
!l!IND DIRECTION = 86- 9 4  DE1S.R UH44E DIRECTION = 86- 94 DEGR 
FiIR TEF1P - - .-, .Do. 01: CLOUIr T'u'PE - - 
!I!EF$THER CODE = CLOi-lD AP1QLIr{T = 0 . 

EAROHETRIC PEESD-IRE = 1016.9  ME: 1)I :SIEILIT'f  CODE = 



EH:STh!HRIi CRUISE 9 STATION 2 1  5.l 1x175 ..23,2 GNT I~ONSECUTIVE STATION 18 

LHT. = 34 21.2N LDNIY. = 77 16.2U DEPTH'=  26M D I S T  LAST STA = 24.8KM 

UERTHEE DHTH - 'I)! I ND FC)F!cE = 2 :SEA :STATE . - 
I.I!IND DIRECTION = 36- 94 DESR ~.I!A~~'E DIRECTION = 86- 94 DEGR 
A I R  TEMP = 29. 131: CLOUD TYPE - - 
WEaTHER CODE = O IILOUD, AMOUNT = 1:1 

BHROMETRIC PRESSURE = 1016.3 ME i , J I S I B I L I T Y  CODE = 



EASTUARD CRUISE 9 STATICIN 30 1.3 GMT CONSECUTIVE STHT I ON 19 

LAT.  = 34 17.5N LONG. = 77 16.2W DEPTH = 23M D I S T  L A S T  STH = 6.4KM 

WEATHER D A T A  - .- I.JIND FORCE - .-a -I :SEA :STATE - - 
WIND D I R E C T I O N  = 8e.- 94 DEGR WAVE D I R E C T I O N  = 815- - .z-, - -  94 DEGH 
A I R  TEMP - ~ b .  UL CLOUD TYPE - - 
WEATHER IC:ODE = 15. CLOUD AMDUNT = O 
EAROMETRIC PRESSURE = 1 0 1 6 . 3  ME VISIB'ILIT'~ CODE = 



EASTU.3RD CRUISE 9 STATION 31 6 /  I X / 7 5  2.4 GHT IZOPISECUTIVE STHTION' 20 

L A T .  = :1:4 l 3 . 4 N  LONG. = 77 12. Old DEPTH = 27N D I S T  LHST STH = 10. OKM 

IrJEHTHlEE DATA 
- .-. 1.d I'ND FORCE - .J SER :STATE - - 

!?IIND OIRECTION = 8.6-' 94 DEGR UAVE DIRECTION = R6- - .-v 

- 4 4  DEGR 
'.AIR TEPlP - dt8. [II: CLOUD TYPE - - 
UEHTHER CODE = d CLOUD HflOUNT = O 
BHRUMETRIC PRESSURE = 1016 .6  ME ' s ! I S I B I L I T V  CODE = 



I EH:STlr.lHRD CRUISE 4 S T A T I O H  :32 6 . ~  I X / 7 5  5 .  .-I I ~ P T  I:ONSEC:UTIVE S T ~ T I O M  21 

LAT.  = 134 9 .5N LONIS. = " , ( 7.5W DEPTH = 31M D I S T  L A S T  STA = 10. OKM 

MEATHER DATH 
b!I t i D  FORCE - 7 - .s SEA 'STATE - - 
%I1 ND D I R E C T I O H  = 136-144 DEGR WAVE D I E E C T I O M  = 136-144 DEGR 
A I R  TEMP - - .=, 7 L r  . Oi: 1I:LDI-ID TYPE - - 
MEHTHER C:ODE = 0 CLC~UD Apnl-lNT = [I 

EAROMETRIC PRESSURE = 1016.6 PIE: V I S I E I L I T Y  CODE = 

OBSERVAT I ONS 
9 

i T :s D .:z1,tR 02 02' AGI-I O2F P 0 4  N o 3  s; 1 N .a' P 
2 23-53 35-92 23 a 26 4 4.75 5 -29  . 5 4  - .- ., . 04 3 .  5 7 .5  

1 .  7 .  5 . 1  3 .  463 - .- 19 25.:39 35.95 23-81  410 4.72 5.48 . C b  - . ~ 1  .02 .- 
. S  1 . 9  15.0 .-, ,, .-, 24-87  3G.22 24 ,q3 3 g 3  . .- L .,' 2 L 

24-35 'e- 130 24. go 36. '8:s Y 4.70 l .41 -. 10 . i16 6 1.6 10.0 



EH:ZTUARD CRUISE 9 :STETION 3:3 6 ,  1%.~.715 4 .2  GMT CONSECUTIVE STATION 22 

LF1.T. = 34 5.4r.1 LONG. = 77 3.21,j DEPTH = :35M 3 I S T  LaST  ST6  = 10. ~ K H  

WEfiTHER DATA 
= :z :SEA : s ~ f i ~ ~  !I!IND FORCE - - 

Cl I NIB DIRECT I ON = 136-144 DEGR I.~.ifi'~:'E 'JJ 1 R~:II:T I ON = 136 -  1 4 4  DEGR 
A I R  TEPlP ' 

.- - = ,='I-. flC il:LaiJn TY"E - - 
UEATHER CODE = 0 '  CLOUD AMJUNT = O 
BAROMETRIC PRESSURE = 1016 .6  ME ' * : ' I :SIEILITV CODE = 



EHSTWARD CRUISE 9 STATION 34  6~ .Ix/75 5.5 SPIT CONSECUTIVE STHTION 23 

LAT.  = 3 4  1.4N LONG. = 76. 159. ill!! DEPTH = 37tI .D I  ST LAST STH = 9.8KP1 

WEATHER DRTA 
- .-I MI'ND FORCE - .> :SEA STATE - - 

!I.IIND DIRECTION = 176 -184  DESR 
- T 

IAAVE DIRECT I OH = 176- 1 5 4  DEGR 
A I R  TEMP = 27. 1-11-. CLol_ID T'ym:FE - - 
Ib!EATHER CODE = 4 CLDUD AfiOljNT = 
EHFONETRIC PRESSURE = 1016. El ME $ ' I :Z IB IL ITY  CODE = 



EASTldARD CRUISE 9 'STHTION 35 En/ I X i 7 5  ' 6 . 6  1 3 l T  IXINSECUTIOE STATION 24 

WEATHER DHTH 
WIrin FE~RCE = .=. :ZEF~ ~ : T A T E  - - 
MIND DIRECTION = 196-2  04 DEGR UAVE DIRECT I ON = 1'36-2 04 DEGR 
A I R  TEMP = 27. 01: CLOUD TYPE - - 
I.~IEHTHER CODE' = 4 C L O U ~  AMOUNT = 
ZAROMETR I C PRESSURE = 1 0 16.6 ME: ' * ) I :S IB IL ITY  CODE = 



EASTWARD CRUISE 9 STHTION 36 6 I X / 7 5  8.5 SMV CON:SECUTIVE STHTION 25 

LAT. = :33 53. ZN LONG. = 76 50.4U DEPTH = SUM DI.ST LHST STA = 10.4KM 

WEATHER Df7Tfi 
!I!IND F'ORIZE = 12 ::.Em :Z:THTE - - 
WIND I I R E C T I O N  = 176 -184  DESR I.dAi.?E DIRECTION = 1 7 6 - 1 8 4  DE6R 
A I R  TEMP = 26,. 0~ CLOUD TYPE - - 
!I.IEHTHER CODE = 4' CLOUD fiP1OCINT = 
BAEOMETRIC PRESSURE = 1 0 1 6 . 3  ME V I S I B I L I T Y  CODE = 



L A T .  = 3 3  4.5.9N LaNi3. = 7 7  .5W DEPTH = 3 9 M  DI:ST STA = 2 0 . 6 K M  

I,!EATHER ClfiTfi 
1.1.1 I F.;D F13RCE = L> :SEA :Z;TA TE - - 
WIPD DIRECTION = 215-224  DEGR !JA'r!E DIRElZTION = Z16-224 IIESI? 
FIIF TEAP = 513, ~ j c  CLCIClD TYPE 

- - 8-8 - f' 

UEfiTHE2 C ~ I I E  = 1 CLOI-ID AMOlJNT = .-I '=' 

E:itEOMETRIC PRESSUEE = 1015 .4  ME 'a]I:SIBILIT'f CODE = 

OESERVAT I ONS 
7 
L- T S D : ~ ~ ' R  . 0 AOlJ ' 132A PO4 t i 03  15 I N.8' P 

2 28. :>em. 1 4  2 3 .  04  4 7 ~  4. E.6 5. 1 7  - 5 1  -.27 . 0 4  . 2  4 . 0  5.11 
2 0  2;s. 51 :3,3. 1 4  Z:>. 0:s 4 5 0  4. F.3 -1.- 5.17 . 5 4  4 . 0 4  4 4.4 10 .0  
.Z I .3;q L-.,lb c .- :::6.16 ?:3.10 478 
.> .-, 
L.d 27. 7 2  36.  1'3 23 .40  4 5 0  - - 
:::5 z7.i.1 -* 35.23 23.46 445 4 .70  5-25 . 58  - .. 0 4  .5 0.0 12 .5  



- IdEfiTHEF. DHTA 
SEA ':STATE Ir! I NII FORCE 

- = 1 - 
UIND DIRECTION = 216-224  DEt3? UQVE DIRECTION = 216 -2  '-24 DE6R 
HIS TEMP - .-. 1 - r b .  IjC C:LOUI! TPFE = 8 
WEATHER CCIDE = 1 '  CLOUD i3PlCUNT = 2 
BAROMETRIC PRESSURE = 1 0 16 .6  MB V I S I E I L I T Y  CODE = 



LA T . - - .:,.:. 54. Up{ LONG. = 77 8.5W DEPTH = :34M 1 I :ST  L A S T  STH = 9 . 7 K M  

- WEATHER DQTA 
1.d I ND FORCE = 0 :::En PTATE - - 
i?lIND D I R E C T I O N  = DEGR I.I!A$'E D IRECT I ON = DEGR 
A I R  TEPlP - - 2 A  - . ~ I C  C:iOl-lD = :2 

G.IEATHER CODE = 1 CLOl-iD AP1OUNT = c '-' 

E:FiROMETKIt~ PRESSURE = 1 0 1 6 .  el ME ' . , ! I :~IBILI 'Y CODE = 



EHSTUFtRD CRUISE 3 STHTION 43 . 1 X.i.75 1 3.  :s 15tlT CONSECUT I YE STAT I ON 2'3 

WEHTHEE DFiTA . . 
1.d 1 pi11 FOt?CE = 0 :STATE - - 
I,! I PIP D I RECT I ON = DEGR Wi3{;E DIEECTIQN = DEGR 
G I R  TEMP = 27. I]C IT:LO:-II{ T'r'PE = :s 
b!EATHER CODE = 1 CLo!JD APloiJtiT = 2 
.3AEOMETR IC F'EESSURE = 1 01 5.9 MB '*,!I:s:IBILITY CODE = 



EASTWfiRD CEILIISE 9 STATION 42 . <  IX/75 1 4 . 3  GPlT CONSEI~UTIVE :STFITION :30 

UEGTHER DATA 
WIND FCR1T:E - - 0 
!ti I PiD DIRECT I Oti = DEi3F 
A12 TEMP = .I& L a  7 . 01: 

:STATE - - 
!?lFl$.!E DIRECTION = DEGR 
CLOlJlj T'fPE = :? - - 

WEATHER CODE = 1 [:LOUD Fjr.rOUNT = 2 
EFiROMETRIC PRESSUZE = 1017.  E a  MB Y I : S I B I L I T ' f  CODE = 



EA:STWARD CRUISE 9 STATION 41 C..' IX.'75 1.5.4 GMT CONSEI:UTIVE STHTIUN 3 1  

LAT. = :34 5.5N LONG. = 7 7  21.51~1 DEPTH = 27M D I S T  LAST :STH = 10.7KM 

- WEATHER DATFt 
IJIN'I) F0RC:E = 0 :SEA :STATE d - 
MIND DIRECTION = XlE6F: IJ.IAi*)E D 1 RECT I ON = DEGR 
A I R  TEMP = 27.OC CLOUD TYPE - - :3 
I>!EATHER CODE = 1 ' CLOUD AMOl-iNT = 2 
EAROHETRIC PRESSURE = 1017.6  ME l . ) I : z IS IL ITY CODE = 



EA.ST!JHRD CRUISE 4 STATICN 40  

- .- I r l IND FORCE - i' ::~a STATE & - 
idIND DIRECTION = 2 1 6 - 2 2 4  DEl5R WA{,!E DIRECTIOtJ = 2 1 6  -d24 ' - DE6E 
A I R  TEEPlP = 31. 01: IZL~I-JI; T'y'FE = ::: 
h!EHTHER C:ODE = 1 CLfJi-JI, AMQClEIT = L 

EHROMETRIC PRESSURE = 1 0 1 6 . 9  ME ',,!I:SIE:ILITY CODE = 

- 0E:SERYAT IONS 
- T X- .> D 02' HUI-I PO4 P A 0 3  s I r i . ' ~  1% !) 02 

2 27.86 35.77 2:::. 04  483 4.71 5-25 . 5 4  - : : :  .04 
- - .1 1.1 z.5 

13 27.58 :15.$[1 2 3 - 1 5  473 4 . 7 3  5.29 . 5 ~ ,  - . .> .j . 1) :=: - 2  .8 2 . 5  
1:3 25.03 :36.[1:3 2 4 - 1 7  :37<, J 



EASTWARD CRUISE 9 STRTION 51 C.:. IX.375 1:s. 9 I ~ M T  COPiSEI:UTIVE STATION 33 

. WEATHER DATA 
- .- - I)! I.ND FORCE - ._. -# : ~ E H  ' STAT!: - 

I.IIPiD DIRECTION = ?lG-.="= LLS IjEGf? WAc,:E DIR'ECTION = 2 1 6 - 2 2 4  DEGR: 
A I R  TEMP = 1:: x . ~11; CLOlJD T'y'='E - 1-. - o=, 

;,!EATHER CODE = 1. i:LOlJD AM7l-lNT = 2 
BAROFIETH I C PREPSURE = 1 0 15.9 ME ' * ) I ~ I B I L I T ' (  CODE = 



EA:TTWAQD CRUISE 9 STATION 52 6.-' IX.'75 Z0. 8. SPIT COPiSECUTIVE STATION 34  

LAT. = 5.2 ,.> 54.6N LONG. = 77 26.6W DEPTH = Z i M  D I S T  LAST STH = 10.1KM 

bJEHTHER DATA 
UIMD FORCE = 3 .:STATE - - 
UIND I I IRECTION = 146 -204  DE6H MAVE DIRECTION - 2 1 6 - 2 2 4  DEGR 
A I R  TEMP.  = 29. [II: CLOUD TYPE = 8 
UEATHER CODE = 1, 1:L.OIJD AflCJIJNT = :3 
Bt7RDMETRIC PRESSURE = 1 0 1 5 . 2  MB Y I S I B I L I T Y  CODE = 

OBSER'4HT.I ONS 
3 - T S D SOH 02 02' FiOU 0 PO4 NO3 S I  p{.'P 

2 Z8.41  35.88 z2.34 493 4 .70  5.13. .49  - .33 .ijh 1.1 
5 27.33 

17 27 .74  36 .13  23-35 4 5 4  4 . 9 0  5 .27  .37 -. 47 .0:2 4 . 4  
1 2 -  1 . .  23-85 4 0 7  
2 4  2 6 - 1 0  36.13 23-87 4 0 5  4 .86  5.46 . 6 0  - .34 .1E 1 .8  



EHSTWHRD CRUISE 9 STATION 53 6:' 

WERTHER DATA 
Irl I t4D FORCE = 3 
U IND DIRECTION = 146 -204  DEGR 
A I R  TEPlP = 29. ~ 1 1 ~  

UEATHER CODE = 1 
FAROMETRIC PRESSURE - 1 0 1 5 . Z  ME: 

IX. '75 22. ;I GMT IZONSECUTIYE STHTION 135 

DEPTH = :::OM DI:$T LAST STH = 9.7KM 

:ZEH STHTE - - 
WAVE DIPECTIOH = 196 -204  DESR 
CLOUD TYPE . - - :3 
CCOUIl. HHQl-lNT - :> 
' . , : I :sIBILITY lI:ODE - 



UEATHER DHTA 
Id I Pin FORCE = 4 SEa :STATE - - 
WIND D I R E C T I O N  = 216-224 DEGR W F t V  DCRECTION = 2 1 6 - 2 2 4  DEGF: 
A I R  TEMP . .= L "2 1 .  01: C:LOCID T'iJFE = :2 
!I!EATHER C:ODE = 1. CLOUD WlOUNT = 4 
BAFOMETRIC PRESSURE - 1 0 1 5 . Z  ME Y I S I B I - I T ' I  1:ODE = 



EHSTUHRD CRUISE 9 STSTION 55 7.' IX.'75 . 5  GkT COtiSECUTI YE STHTION 37 

UEHTHER DATFi 
!dIMI! FOf?IZE :3 SEA ':STATE - - 
Ir.lItiI! DIRECTION - 216-2211 ljElJR LIAYE DIRECTION = 2 1 6 - 2 2 4  DEGR 
A I R  TEMP = 27. 01: CLOUD T"PE - :3 
b!EATHER CODE - 1. CLO!-ID AMOIJNT = 3 
EAROMETRIC PRESSURE - 1016 .3  MB Y I : S I E I L [ T Y  CODE - 



EASTMARn CRUISE 9 S T f i T I O N  56 

L A  T . - ':"-. .:# " - - - 6 LOtq.5. 77 10. 0I.d DEPTH = 37M I j I S T  L A S T  STH = 10. 1KM 

WEATHER DATA 
WIMD FORCE - .- - - 

k3 :SEH :STHTE - - 
1.dIND D I R E C T I O N  = E16-.s L24 DEGR MAYE D I R E C T I O N  - 216-2284 DEGH 
A I R  TEMP ' = E7. 01: .- CLQUD T'i'PE . - I~ C' 

WEATHER CODE = 1 '  CLOUD .AHOIJNT - " .2 

BHPOMETRIC PRESSUFE = li116.9 MR I.,! E I L. [TY CODE = 

OBSEHYATIONS - T - S D 2 02 02' ,. AUU 02Ei PO4 NO3 S I  N.'P 17 1.; 

3 Z:S'.E,l :j6.11 f3.C!5 1.132 .$.70 5.17 .47 -.31 .[I::: 1 . 3 
17 2:3.6:> :I$,. 16 23. C8 4811 4. 71 5. 17 . , - 5 ~ .  . -JL 0. 00 1.9 
20 27.31 36-19 2:3.:34 455 



- WEATHER DftTf7 
.- !I!IND FORCE 1= d STaTE - .- 

IhIIND D I R E C T I O N  .= 386-324 DEGR C!A1.iE D I E E C T I O N  - 316-324 DEiSE 
A I R  TEMP - .- L .=. D= ., . I:I I: CLOUIr T'rPE = 5 

.- I.IIEATHER C 0 3 E  = d CLOIJD fi?OlJpiT = 8 
EFtRUMETRIC PRESSURE = 1 0 1 E - . 9  MB Y I S I B I L I T Y  I::ODE = 



EASTUaRI! CHClIrlE 9 S T A T I O N  42 7.' IX.'?S 1 4 . 3  I ~ W T  CONSECIJTIYE S T H T I O H  4 0  

UEHTHER DATH . . 

I,! I riIl FORCE = 1 :SEA :STHTE - . - 
U I N D  D I R E C T I O N  = 36- 44 DEGR WA'4E D l  RECTION = 36- 44 DEGR 
A I R  TEMP 

- - = 27. [II: CLOUD TYPE . 8-J I-' 

WEATHER CODE = 1' CLOI-ID HMOUMT = 2 
EAROMETRIC PRESSURE = 1 0 1 8 . 6  ME: Y I : Z I E I L I T Y  CODE = 



Et3ZTijJt3RD CRUISE 9 STATION 4O 7.' IX. '?5  1 7 . 3  GMT CONSECUTIVE STHTION 41  

LAT. = 13;) 10.GN LONG. = 7 7  25.5W DEPTH - 2:3M DI:ST LHST STA = 2O.dN:M 

WEATHER DATn 
!,!Iri~a FORCE = .> t- STATE - . - 
WIND 11 IRECTION = 66- 74 DEGR MA1.!E D IRECTION - 66- 74 DESR 
A I R  TEMP - 131. 01: IZLOI-ID T'$pE - .> . - 

O-1 

WEHBHEP CODE = 1 ' CLfll-lD AMOI-INT - 2 
B!iRQMETRIC PRESSURE - 1 9 1 8 . 6  HB ' . : ' IS IB IL ITa f  1:0,1E = 

OEPEEYATI ONS 
7 - T S D :s 1.) 02 02' AOIJ 0 PO84 S I  N.'P 

2 27-87 .:.' " - . 2 . 3  ,491 4.504 5.25 .71 -.I? .<I1 . 4  4 [I . 0 
1 '  L 27-75 35.72 23 .  04 48.4 4.713 5-27 . - . .:,I= - 1  J . 0.4 . 1 15. .- c .J 

Q I I:, -. .=o L T I . 7 a c) :3 -..,. I= 7 4  23. 06 482 
m 

15 s5.0!3 :36.13 24-26 367 
"lj  - 2.". '37 36. 19 3 4 . 2 7  367 4. 71 5 .53  -88 -. 1 3  . 05 . 3  6 . 0  



LHT. --. :34. 18.4N LONG. .= 77 :3:3.21,.1 DEPTH - 15M DI:ST LHST :STH = 1 8 . 7 K M  

C!EATHER DQTR 
IA I rirl FORCE = :2 PEA :STATE - - 
U I t i I I  D IRECTIUH = 86- 94 DEGR WAYE DIRECTIUN = 86- 94 DEGR 
A I R  TEMP = 121. 01: CLal_rD T'I'FE . - - ,-. 0 

I.I!EATHER CfluE I= 1 [:LOUD AklOlLNT = '-' C 

EFiRUMETRIC PRESSURE - 1917.9 MB YI :S IEILCTY i:OIjE = 



E A S T M H R ~  CRUISE 9 STAT I O N  4 0  7.. I X . / 7 5  22.3 GMT COt i5ECUTI  YE STAT I ON 4 3  

LAT. = 3.1 10.5N LCI.16. = 77 25.31rJ I iEPTH = 23M I I I S T  LHST :STH = 13. OKM 

WEATYER DATA . . 

!*!IN9 F u R I X  = 4 :ZEA STATE - . - 
IJJIND D l R E C T I O N  - 136-144 DESR UA$'E D I R E C T I O N  = 136- 144 DEGR 
A I R  TEMP = 23. [ic C L O U D  TYPE :3 
WEATHER CODE = I C L o l - l r ~  HMOUNT = 6 
RHEOMETRIC F'RESSURE - 1 0 1 8 . 3  ME Y I S I B I L I T Y  CODE = 



EASTUARD CRUISE 3 STHTION 42 8.' IX.'75 1 .4  13MT COMSECUTIYE STATION 44 

WEATHER DATA 
I.~IIN FORCE - .- :2 STATE - .- 
UI tin IIIHECTION - 135-144  DEGR WAVE IIRECTION - 136-144 DEGR 
A I R  TEMP - 27.  OC CL[71_15 T'y'PE = F; - 
UEHTHER CODE = 5 L C ~ O U D   MOUNT = s 
EAROMETRIC PRESSURE = 1018 .3  ME l , ? I S I B I L I T Y  ,CODE = 

OBSEEYHTIONS 
.- 7 

L T <. D :? - I.; 02 02' aoU CZH ~ 0 4  ria3 s I ri .*' P 
2 3 3 .  0'3 3.5. ~2 ~ : 3 .  flu 4 5 7  '4::s 0 5. 23 . 43 - . 4 2  . [IS - 2  .- 2.5 10 .0  
5 I 3 :  3 . 1  4 7 7  

c. 1% 27 .45  35 .91  z3.12 476, 4.15% 5.24 -58 - .2% 0 4  0. o 5 .4  
0 + 19 27 .10  ::15.1~ ~ 3 . 5 5  4 3 5  

'1, '> .> .- 
L~L Lb. 6-3 36 .14  2 3 - 7 0  4 2 1  5.1 0 5 .33  . 2 3  -. 6 1 . 11 .Z 1.9 1.8 



EASTUARO CRUISE '3 STFtTION 49  8.' IX.'75 . 4 .0  GMT CCINSEI3JTIYE STFtTICIN 45 

UEHTMER DATA 
- .- .L!IND FORCE - .j : ~ E H  'STETE - - 

!I.IIND DIRECTION = 136-144 UEGP UFi':'E D 1:RECT I ON - 136- 144 DESR 
A I R  TEMP - ., .- 

.- L t .  UII: ~:LOCID TYPE = 3 
UEHTHER CODE = 2 '  CLOUD FMOUNT = 8 
BSROMETRIC PRESSURE - 1 01 6.3 ME V I S I B I L I T Y  CODE - 



\ 

EA:.T;T ,iQFIn CRUISE '3 ?;TAT I O N  38 ex' I X...'75 6.5 GPlT IzONSECUTI'dE ZTHT Inti 4E. 

L A T .  = 34 1 5 . 4 N  LON!;. = 77 3:3.1I,.l DEPTH = 15M D I S T  L A S T  S T A  = 18.4KM 

l.tIEt3THER DGTA 
I.?III"iD FORCE = 1 :5EA :$TAT€ - - 
1.J I ti11 11 1 RECT I DN = 136- 1 4 4  DEGR I.(tQ1:.'E DIRECT I ON = DEGF? 
A I R  TEMP = 24.  [ I I ~  CLOI-ID TYPE - - C .-I 

i.;.lEATHER CODE = 1 C:LOUD l iMDUtiT = 4 
BSROPIETR I C PRESSUG:E = 1 0 19. C. ME: ' . , ! I I I B I L I T Y  IZODE = 



EA:%TUt?RD CRUISE 9 S T A T I O N  2 8.' IX . '75 13.5 SMT CONSECUTIYE S T A T I O N  47 

UEitTHER DATA 
I)! I f lD FURCE = n : s i ~  : ~ T A T E  - - 
MIHD D I R E C T I O N  = IjEGR UA:..!E D I 2 E C T  I ON = DEGR 
A I F  TEMP = -3 ,I 7 . oc CLOlLD TYF'E = :3 
IAEt3rHEFi CODE = 1 CL~I:ID f i ~ o 1 - 1 ~ ~  = 2 
E9F:OMETRIC PRESSURE = 1022. il ME ' . ) I S I B I L I T ' $  I:ODE = 

EASTWARD CF.'UI SE 3 S T A T I O N  :3 :3.,' I X . / 7 5  ' 14.5 GPlT CON?ZEC:UTI1~'E STAT I O N  48 

LAT.  = :34 :::I. 1 .  = - .- 
I..b :3:3.5W DEPTH .= 1 ~ I I S T  LAST STA - '3. :2K:M 

WERTHER DATY 
1.d 1 r.fD FD!?C:E ' = [I ZEH :STRTE - - 
I?JIriD D I R E C T I O N  = DEGR lrlFj!,!E D1REl::TIOEI = DEGR 
A 1 2  TEPIP = 27.  (11: 

,-. . I-. L 0 i-111 T 'T' F' E - 1-3 . - s:, 

I.,iEqTHER I::ODE = 1 il: L a 1-1 D A PI UI-I 11 T = :3 
EFIROP~ETF, I tz pFr:ES:<IJ?E = 1 [I??. [I PIE ' . , ! I :3IEILIT' r '  C:ODE = 



LAT. = 3 4  27. SN LfiriG. = 7t5 34.5W DEPTH = 1 4 M  DI:S:T LAST STA = 9. c,KM 

WEATHEE DRTh 
I,! I I'iD FORCE = O :SEA ':STATE - - 
!.?IIPIII DIPECTION = IjEGE I!!fi!,.'E 31 C . I E I ~ T ~ ~ N  = DEGR 
A I R  TEMP - .=a q - , -. . lj I: C:LOUD T'T'PE - - 8 
!JEFtTHEE CODE = 4 CLOUD AMOl-lNT = :> 
BA?iJWETRIC PFESSdRE = 1022.7 ME: V I S I E I L I T Y  CODE = 



- .- LAT.  = :34 24. ON LnNG. = ,b :31?.11A DEPTH = 1711 D I S T  L A S T  STfi = 9.7KH 

UEATHER Df lTA 
i!l I H.ID FORCE = rj 'SEA :STFTE - - 
b!IND D I R E C T I O N  = DESE I,IAYE DIREI:TION = DEGR 
A I R  TEMP = 29. 01: CLOlJD TYPE - - 3 
h!EATHER CODE = 4 , .- C:LO!_ID FPlGl-lrIT = .d 
E:HE:OMETRIC PRESSU3E = 1 0 2 2 . 7  ME $'I:z;;IE:IL.IT'f [:ODE = 

- 0B:ZERYATIUNS 
r. 

b T d D :;: - I.,! Y 0 2  02' AOIJ O:A ~ 0 . 3  NO::: ::I N/P 
.-, .- - - - ,= 4 1  35.3:~ 2 3 .  :>I 457 4 . 2 ~  5-30 1. [IS -15 . i13 2 m 2  
C . Z ' 7  .-- 35- 44 23-33 
.-I L i . .: i 456 
:3 27.C-3 :3E0.01 23-47 442 

1 1 .z 7 1- :? . - -  . 1 3 4 4 4 1  4 . 3 1  5.35 . 4 4  - .45 . 04 
- - 1.5 

14 27. G.3 136, 0 1 2:3.4'3 4 4 1  5 - 2 1  5.35 . 14 -. 75 . IjZ L .> . *-a 3 



EA:STi.?lARD CRlJlSE 9 STATION 6 2.y IX/?.5 17 .7  I;MT I ; ~ ~ ~ s E ~ u T I ~ , ~ E  STATION 5 1  

I)!EATi-lER DATA 
b!IND FORCE - - .=, L :SEn IT ' ITE - - 
I?! I P i 1 1  11 I RECT I ON = 176-1  5 4  DESR I?!AYE I I IRECTION = 176 -184  DEGR 
A I R  TEMP = 24. 01: C:L@I_III T'i'PE = 7 
UEATHEE CODE = 4 ~LOI-ID q:4gljri.r = .-# .> 

EF~F:OPIETRIC PRESSURE = 1 022. i:l ME: $ ' I z I B I L I T Y ,  CODE = 

0E:SERVATI ONS 
7 T .-. - .>. D ."<;A . .. 0 2 02' AOU E H  PO4 NO3 :5 1 N/'P 

2 27.34 :35,93 23, 05 481 4 .  BE, 5 - 2 4  -38 -. 4 7  . <11 1 . E .-a 

6 .> 7 C< .=, 
L I . L 35. 82 213. <Is? 473 4.  9:s 5.26 . -. 5'3 . 0.5 6, 13 

3 . z . ~ .  7 7  3 6 - 1 5  .:-- 65 4 2 2  
L - L ;? I 

34 '6, ,-.:31 36 .13  23.85 4 0 7  4.85 . 5 .43  - 5 5  -. 3 4  . 04 3. 3 



EA:STUARD CRUISE 9 STfiT1Of-i 7 :q - ,.,.. I X c 7 5  . 19. 0 1:MT i:ONSECUTIVE STf iTIOt l  52 

LHT. = 134 15.4N LONG. = '* f b  21.5i.d DEPTH = 3 5 M  D I S T  LHST STH = 9. F:KM 

WEilTHER DFITA 
!dIND FORCE = 2 :SEA STfiTE - - 
1.11 1 M D  DIRECT ION = 176 -  184 KlESR URYE DIRECTION = 176 -184  DESR 
H I R  TEMP = 130. 01: CLOUII TYPE = 6 
WEATHER OnDE = 1 CLOUD AMOUNT = t3 
EAROflETRIC PRESSURE = 1022 .0  ME: Y I : S I B I L I T Y  CODE = 



EA:ITI!!AF?D CF.:r_lISE 9 S T B T I O N  2 2  3./ 1x./75 .8 5PfT CONSECUTIVE STHT IOt4 53 

UEATHER DftTFi 
!?I I r c  FORCE = - z  :SEA STATE - - 
I?I I fd I  D I R E C T I O N  = 2l6-224 EEISR WFtVE D I R E C T I O N  = 216-224 DEGR 
A I P  TEMP = zc,. (jt: CLOLlD TYPE = 5 
!,.IEfiTHEFi. CUIJE = .=' I- CLDUD AMgUtiT = :3 
E:AROMETEIC PRESSURE = 1022.0 ME $ ' I :S IE IL ITY COgE = 



EA'ZTUARD CRUISE 3 STHT I ON 2 1 3 . x '  I X j 7 5  1.9 GMT CONSECUTItt'E STflT I ON 54 

WEGTHER DQTn 
!I! I t{D FORCE = 2 'SEA' STATE - - 
I.#! I ND 3 I RECT I.ON = 2 16 -224  DEGE i!.l4{jE DI8ECTION = 216-224 DEGR 
GIf? TEMP - - 25. [II~ rI:LolJD TYPE = 5 
I!lEAT}:ER CODE = 2 I:LOUD FIMOI-INT I ::: 
E:AR!IMETRIC PRESSURE = 1022 .7  ME ! t ' I : 2 IE IL ITY  CODE = 

OE::::ERVeTI ONS 
7 - T s TI s 1.; A 0 2  02' A0I-l O z A  PO4 NOl :  :51 N/'P 

2 27. '313 35.25 23.. 09 478 '4.73 5 . 4  .51 - 3 4  . 04 0. 0 2.2 
I 7 z 7 . 3 :3 5 . 5 5 L.-., .=. 13 4 7 5  4.:39 5.2.5. 3 ,  .- - - .49  I:I.~I 7.7 
1 :2 .17 - p.2 .3c ,>,a 

LI L 2 .  1 4  474 
20 25.10 ::&.13 24,23 :370 
.> ,-.J c .> L.-o. c 05 36.2 1 24- 26 36% 4.30 5.55 6 :2 - . .:* .-,c .T . 0% 0. 0 13. 



Efi:zTi,.IAFiD CRUISE 9 STATION 2 2  3./ 1x175 3. I:] 15MT COPiSECUTIVE ST f iT I f lN  55 

UEFITHER Gt3TA 
- .  - .  !1!IND FORCE - L -# SEA STATE - - 

1.11 I D I RECT I ON = 2:35-294 DEGR 6fiVE D1REl:TION = 286-294 DElSR 
A I R  TEMP - - 2 5 .  UI: CiDlJD T'y'FE = 5 
I.I!E~THER CODE = '3 L I:L~UD ~MOIJNT  = ::: 
BAF:ONETEIC PRESSURE = 1022.4  MS ! ] l S I E I L I T Y  COnE = 



I-' 
I-' 
N 

EASTMHRD CRI-fI'SE 4 STATION 2.3 9 i  I X / 7 5  4.1 ISMT CnN:SECUTIadE STATION 156 . 

UEFiTHER GATH 
M I  H ~ I  FORCE = z S& - - 
MIHD DIRECTION = 2:35-?94 DEtsR ILIH~~E DIRECTION = 286-294 DEt32 
R I R  TEWP - - 2.5. [ I I~ CLOLlIj TYPE - - C .-I 

WEATHER CODE = 2 CLOI-ID HMOI-INT = a 3  " 
EAFOMETRIC PRESSURE = 1022 .4  ME V I S I B I L I T Y  CODE = 



Efi:ZTUARD CRUISE 9 ST,FiTION 24 3.0' I X / 7 5  5 . 4  IYMT CONSEI;UTIVE S T H T I a N  57 

UEHTHER DRTA 
W I E'D FORCE = 0 SEA :K:TATE - - 
I,II~II DIRECTIOH = DEGR 1.dAVE DIPECTION = DEGR 
t3IF: TEMP . = 24.0C IZLOLID TYFE - C - .-I 
IJJEATHER CDDE = 8 . CLOI-ID HHOlJNT = 8 
Ei iF9METRIC PEESSURE = 1 0 2 2 . 7  ME !;IS!EIL]TY CODE = 

OBSERVATI OHS 
z T 7. .3 E) :SI,;A 02 Oi?' twu' 0 2  PO4 rm3 .SI N/'P 

- - 2 2 ~ 3 . 5 1  36.03 23.02 485 4 . 6 9  5.18 . 43 -. 131 . lJ:3 .I 2.7 :3 . :3 
2 ,-, ?is - 2 :3 .-, .I.t.. .- C18 23. 15 4 7 3  
2 1 27. :3 I] 36. 08 23.29 46 0 4 . 7 5  5.26 .51 - . '=-'=' . . 0 1 0.0 2 .g  

.-0 C 34 27 .47  36.15 z3.45 445 4.$fj 5 .30  -..>.-I . 0 4  .4  1.7 1.0.0 

EA:STI,.IaRD C R U I S E  9 STATI 'ON 25 9 /  I X / 7 5  6.5 GNT CONSECIJTIVE STf iT ION 58 

LAT.  = 34 5. I N  LilNG. = 76 45.  0W DEPTH = 411M D I S T ,  Lfj:sT :STH = ' 3 .5KM 

I,JEATHIR DHTA . 

w 1r1r1 FORCE = 2 SEA STATE - - 
!,!I P13 DIRECT I Ott = 1.76- 1 8 4  DEGR IJ!A~:E D I R E C T  I ON = 176- 184 DEBR 
A I R  TEMP = 24. 111: IT:LOUD T'I'PE - - c .-I 

UEATHER IZODE = " c . . CLOI-ID A&lOI_INT = 8 
EARLIMETRIC PRESSUEE = 1 0 2 2 . 7  MB I I - .? v ~ . L I E I L [ T Y  CODE = 

OE:-~ER8~,!HT 1 
7 .  - T rl 11 -. , o.=l L 0 RGI-I OzA Fa4 r i0 :3 .-. .;. 1 N .#' P 

.3 =, ::; .> ,- , .  5 .  1 2 .  I :  4 8 4  4. 71 . . 5 1  - ..-,.-, ' ' 3  . C I ~  0 . 0  . 1.6 
2 [I .I, a-8 11: 6 - 1 2 2 .> .-s .- - - 
L L ~ .  . 463 4 .8s  5.24 . 42 I . .el 1 2.b 10. 0 
.a .-,, 7 .37 L,  . 85 315. 1 3  2 3 .  31 45,3 4. 65 5.25 6 - , zz  a:> .=, .- .1  2.7 .-, . .j 



EASTUiiRD CRUISE 9 STATION 2 6  9/ IX.'75 7 . G  GMT CONSECUTIVE STATION 59 

LAT. = :34 .8N LOPiG. = 76 40.7W DEPTH = 4ZM D I S T  LA:ST STH = 10.3KM 

UEATHER DATH 
%I I ND F0iiC.E = 2 ' ~ T H T E  - - 
UIND DIRECTIDN = 176 -184  DEGR I,!AJ4E DIRECTION = 176 -184  DEGR 
A I R  TEMP = 24. OK CLOUE TYPE - - I= 3 

i,!EHTHER CODE = 2 .  ~ ~ 0 1 - I E  AMOIJNT = 8 
BAROMETRIC PRESSURE = 1 0 2 1 . 3  ME { t ' I S I E I L I T Y  COIIE = 



. ;.dEATHER IIATA 
U I H D  FORCE - 

= j  :zm :STnTE - -. 

IJINII  D IRECTION = 216-1324 DE&R I ,)Hi;. -u E D I EECT I ON = .3 16-32.5 BEGR 
AIR TEMP - - 27. 6C C:LOILD T'i'FE - - 
I!.IEFiTHEFi CODE = 0 CL9UD APlDllEiT = 13 
E:AEOMETRIC PRESSURE = 1 0 2 3 . 4  MB Y I S I F I L I T Y  CODE = 

OESERYAT I OH:S 
z T S D :5l.)A 02 02' t7OU OZA PO4 NO' .-' :5 1 N,.' p 

27.e.7 35-43 22,:36 300 4.55 5.28 .43 -.49 -013 1.2 
1:; 27-71 :3.5.65 23.1:1:3 435 4.:20 5.z7 - 4 '  -.4Z . 05 - 4  
1 c, 2 4 . 3  :ZG. 15 24-25 :::hg 
24 24. $3 36-17 24-28  3613 4 5 5..6 1 .7& -. 27 . 0 5  . .- 3 



EASTI,.IARD C R U I S E  '3 S T H T I O N  4 1  3.1' IX/75 15.6 IYMT CCINSECUTIVE STATIClN 61 

Ir!EA'rHER DATA 
ij.I~.i.{~l FORK:€ = 2 :~:EQ : ~ T Q T E  - - 
!.?I I t.43 :I I F:EiZT I @N = :I: 1 en-:324 DEITR I>!~I~'.,-'E II 1 RECT 1 ON = 2: 16-3z4 DEGP 
13:s TErW - - 27. 01: I ~ L O U D  T'.;pE - - 
I.?IEQTHER COGE = iJ CLai-lD fiT.IOI-IIi~ = [I 

Gt7ROPIETRIC PPESSURE = 1023.4 ME: ' l ) [ :S IBIL IT) '  CODE = 

OBSERVATIONS - T .- - .L. D ..; - !! A 02 O?'. AOU ' DZA PO4 pin3 S I pi .i P 
'3 27 12.3 35- 7 3  22- 94 458 5. 0 1  5 - 2 3  
L I .L 4 . - : - 0 4  .2  1.2 5. i l  

12 27-91 : ~ 5 . ~ 1  2 3 - 1 3  475 
14 27. 17 :::--:i;. - ~2 2.3- 45 445 4 - 5 3  = .,.3.> .. - .so -.I38 .a7 . . 4  1.6 3.7 
15 zc,, 73 35.. cp 23-65 ' 425 
.-, ,7 .=. &, , , - . & O  :36.-13 23,72 4 1 3  4.73 5.411 7 - 4  . 0 5  .5 2 .  1 0 . u  



EA:::TWARD CRUISE 3 S.lFtTION 42 9/ I)5/75 1.7.Z GMT CONSECUTIVE STATION 62 

LfiT. = 34 s. LaNG. = 77 17.0!d ' DEPTH = 3 4 M  111:sT LHST :STF) = 10, :3KM 

UEATHER DATA . . 

1.d I ND FOPCE = L 5 :SEA :STATE - - 
MIND DIRECTION = 316-324 DEGR WGVE DIPECTIOti = 316-:3Z4 DEGR 
A I R  TEMP = 24. 01; CLOI-ID T'if5E = % 
-dEATHEP CODE = 1 CLOUD AI.1OUt{T = 2 
E:t?POMETRIC PRESSURE .= 1 0 2 2 . 7  WE V l  S I B I L I TY CODE = 



EASTLItiRD CRUISE 9 STF1TION- 4 3  . 9 i  I X . / 7 5  lr3.4 GPIT C0NI:ECUTIYE STHTION -63 

ih!EATHEH DATR 
b!IND FORCE = 1 :SEA :STATE - - 
I,.tIND TlI j?ECTIoH = 356- 4 DEGP. WaVE DIRECTIGN = . D E W  
131R TEMP = 3 0 .  oc iT:iOl_lD TYPE = 8 
I.I!EFITHER .[.ODE = 1 OLOIJS AMGIJNT = 2 
EAROMETRIC FRESSUPE = 1022.0 MB Y ' I S I E I L I T Y  COUE = 

OPSERVAT 1 ONS 
7 
L T s rt - 02' HCPJ ' 02i  PO^ rio::: ~1 N.'P ::'.:'A a-3 

2 : 1 : 7 3 , 4 9 5  4. 84 5. 22 
L 

- - - .- 5 -.47 . l J . j  . 2 ::: . 5 .- 7 b. r 
18 2 7 - 9 9  : ~ ~ , 0 1  2:::. 15 4 7 0  - G 1'5 27. 9 11 3 6 .  04  23. 23 466 4.9.5 5. 25 . :2 l j  - '.-. + . . - I .>  .U4 . z  s. 5 .-I . 0 

+ 2 3  27.01 ::;~,.94 23-32 438 
03 .- - 2:r: 26.35 36.  55 2 3 - 5 5  436 4.68  5 - 3 6  .E.:3 -.21 . 05 1.4  . 28. [I 



LAT. = 33 54 .  ON LONG. = 77 :3.7l.d DEPTH = 34P1 DI ST 'LAST STH = 1 0.1k:H 

UEHTtIES DATH 
:.?I I Pi11  Fi3F:CE = Ij SEfi :STATE - - 
idIti11 D I R E C T I O N  = DEGR I,! A'.,! E D I RE I: T I o N = IIEGR 
1312 TENP = ::rJ. iji; CLOIAD T'fF'E = 8 
I.I.IEATHER 1::ODE = 1 CLOI-ID AMOi-INT = 2 
EFIEOMETRIC PFESSURE = 1021 .3  ME 1;I :ZIEILITY CODE = 

EAST~,!fiRD C R U I S E  9 STATION 45 9.' I.Y.'75 2 0 . 4  I_;MT COPISECIJTIYE STHTIoN 65 

LAT. = :33 5 0 -  ZN LaNi3. =: " i r 4.6W DEPTH = 3 7 M  D I S T  LAST STH = '3. SKM 

I,.IEATHER DATQ 
!>.lIr.{11 FQWC:E = 1 SEA :STATE - - 
WIPiD DIRECTION = 36- 44 DE6R lAIAVE DIREf:TION = 36- 44 D E I ~ R  
A I P  TEMP = 31. 0C: I~LUI_ID T'T'FE = :2 
UEiiTHER CODE = I CLOUD AMOUNT = 4 
E:k?OMETR I C  PRESSIARE = 1 0 2 1 . 0  PIE: VI :S IB IL IT ' . t  CODE = 



EASTWRRD CRUISE 9 STATIOt i  46 26 .5  GMT CONSECUTIVE STHTION 66 

b!II'iIl FQ8CE = 1 S E ~  :STGTE - - 
U I N D  DIRECTION = B6- 94 DESE lj!&VE DIRECTION = 86- 

- .=. 7 
44 IiEGk 

q I R  TEFlP - ~i 01: CLOIJD T'T'PE - - ;3 
b!EFtTE-IEF CODE = 1 CLOUD AMOUNT = 4 
Pi7ROMETRIC PRESSbSE = 10Z0 .7  ME ~ ~ I S I B I L I T Y  CODE = 

OBSERVATIONS 
7 
i T P 11 SVA 02' An\-1 OzA PO4 N0:Z :s 1 N..'P 

-3 L . . . l l  .=,,Ti 36.02 22.81 505 5 . 0 1  5 - 1 1  . l o  - . i l l  
1 2.2 10.11 I o L.=.9( .=, V-: ,- - '::6,.0,Q - 22.gs 5[12 



EHSTlrJARL! OEUI.SE 9 STAT I O N  55 10./ I X / 7 5  . G .  I:I ISHT CON$ECl-IT I V E  S T f l T I  014 67 

LAT.  = 3.3 5 6 .  OPI Li3E.113, = 77 44,5W DEPTH =. i D I S T  S T 3  = 70.5)1:M 

!YEATHE% Di iT i3  
!;!I PiD FflRCE = 0 S T A T E  - - 
h11rm I;~RECTIOH = DEGF. l.~.t95'~ DIRECTION = 11 E G E  
t i I P  TEMP = 23. 011 IZiOl-lD T'.{F'E - - 
UEHTHER CODE = <I C L G I J ~  fit101-1t.1~ = [I 

BAK'flf lETRIC PRESSljf7E = 11j22.111 ME; '.,."I :s 1 B I L 1 T'f CIJEIE = 



EA:ST!dfiF?D CEU 1 SE 9 S T A T  1 EN 6 0 1 Ci.' 1 X.i7!5 '7. 1 I ~ M T  CON:::Ei:IJT 1 YE STFIT 1 OH c,8 

UEFITHER DRTA 
M I  t.411 FOEI'IE .= 1 SEA ' : ~ T A T E  - . - 
~ ~ ~ i r i r l  CIRECTI~H = 36- 1 4  3 E S R  I.IJEYE ZIIRECTION - 36- 44  I lEGR 
A I R  TEMP = 24. [ I I ~  CLOLlD T'i'r'E .- - 
I.dEA.THER IT:i]gE = [i ZLOl-If1 fit.1Ol-lNT = I-J 

EAROFIETEIC FRESSUFE - 1 9 2 1 . 7  '.!]:2IBILIT)' CODE - 



!>!E?ITHEi? rbfiTR 
hi 1 Ar! FOElZ:E = I) $Efi :STATE - .- 
I . I . ~~~ . {D  CIRECTIafq - TIE GF! I.,,IH'';.'E ' ~ j  I RECT I ON = 3EGR 
A I ?  T E M P  - .- 2 ,$ ..-? CLOUII TYPE - .- 

b!EFiTHER Cn9E = !I CLni-iz~ A M O U N T  = 9 
E:A?-JPIETR 1 i l: Pj?E:ZSUR.E - 1 0 2  1.7 ; . ) ~ S I E I I - I T ' f  CO~IE - 



Ir!EATHEE DATFi  - .T-Efi :STaTE - ' #  
- 

; J  1 NU F!JRC:E - c - 
!AINU DiRE!I:TIflN = :35- 44 DEGR IJA".:'E 11 I REI:T I ON = .I&-- 44 DEGR 

C L C 1-1 Jj T '.;' F E - .-a 

5IFi 'TEI.!P = 24.f~C - a 3  

I.I!EATHER 1I:ODE = 1 . I:LOI~D APlOUPiT = I- '3 

EARQMETRIC PRESSURE = 1021.3 ' . . ' I :z IEIL IT ' r '  1;[7'jE = 





11 .8  GMT CONSECUTIVE STATIOM 72 

LAT. = :z:> :35.9N LONG. = 77 23.514 DEPTH - 3 1 M  D I S T  LHST STH -- 10.6KM 

!dEIiTHER DSTH 
!?I1 Pi5 FO!?IIE .= .? :SEA :Z-fiTE - . - 
MIND DIRECTION - 36- 44  9E6R IJQYE DIRECTION = 36- 484 DEGR 
AIS T'E~IP = 215. CII:: . CLOUD TYFE = s 
!I.IEATH.ER CODE - 1 CLOUD AMOUNT = = .J 

BAROMETRIC PRESSURE - 1022 .0  ME Y I S I B I ' L I T Y  CO9E - 



E A S ' T ~ A ~ ~ ~ R D  CRUISE 4 STATION 65 13. C: GtlT CONSECUTIVE STATION 73 

LHT. = 3:3 31.5N LONG. = 77 19.5lA DEPTH = 37M U I S T  LHST STA = '3. TJKH 

WEATHER DaTA 
IAIN.11 FORCE - .- - .j :ZEA STATE - - 
U 1 P : D  DIRECTION = 36- 44 DESR ~r!A1+E D l  RECTION - :3E.- 44 ,DEGR 
i3 IP  TEMP - 31.012 !:LOU1 TYPE . = 8 
WEATHER CODE - 2 CLOUL AMOUNT = " d 
BFiEOMETRIC PRESSURE = 102:.7 MB 5 ' I S I E I L I T Y  CODE = 



Et3STUARD CRUISE 9 STATION 66 1 0 . ~  I X . / 7 5  1 4 . 3  GMT CONSECUTIVE STATION 7 4  

LAT. = ::::r; 27 .5N  LONG. = 77 15. O W  DEPTH = 4 6  D I S T  LAST STR = 10.  2KM 

WEATHER IlATA 
I)! I ti11 FORCE = :> SEH SEAT€ - . - 
IA I  ND DIRECTION = 36- -.)a4 DESR Mt7VE DIRECTION = 36- 4 4  DE6R 
A I R  TEMP = 30.iii: CLOlJD T'I'PE - - S 
WEATHE? CODE = 1 CLUUD HMOLINT = 6 
ERRONETRIC PRESSURE = 1 0 Z 2 . 0  MB V I S I B I L I T Y  CODE = 

OBSERVATIONS 
z T c '2 D ; s l q ~  02 02' AOU' O2A PO4 NO3 :21 N/P 

2 2:3. ;33 :35.,35 22,7,3 5 1 0  4 ' .63 5 . 1 4  - 5 1  - 9  .03 1 . :3 
1 6  .28.81 35.32 2 2 - 8 4  503 
1:s 27.:31 :35.98 ~ 3 ~ 3 8  4 5 1  4 .95  5 . 3 2  -37 - . 5 1  ..it4 ' 1 . 3  

26.42 :36.Z0 23-82 404 
:3ir 24 .94  3Cn.29 24-35 359 4 . 6 5  5.60 .95 -. 0 5  . (11 :3. '3 
34 Z4.  :3'3 3 6 . 3 0  24-53 3 4 2  
4 4  2 4 . 2 6  :36.31 2 4 . 5 7  334 4 . 4 4  5.68 1 . 2 4  . - 1 4  . 1 3  1 . 9 



.=, .=. LAT. = . .  46. 1 LONG. = 77 .?U DEPTH = 41M D I S T  LAST STH = 41.4KM 

MEATHER DGTA 
i.d I ND FOF:CE . 6. SEA Z T A T E  - . - 
UIND DIRECTION = 36- 44 DEGR IAW*:'E DIRECTION 36- 44 ISEISI? 
A I R  TEPlP = 26. [LC CLOI-II! TYPE - . - ;I I= 

WESTHER CODE - '3. L CLOl-111 fit13UNT = 8 
E:fiRONETRIC PRESSURE - 1020 .7  ME V I S I B I L I T Y  COIIE = 



EASTMARD CRUISE 9 STATION 148 1 I./ IX. '75 . 6  5MT IZONSEc3UTIY.E STATION 76 

LAT. - 33 31.5N LONG. = 76 51.51.d DEPTH = 61M D I S T  LHST STA = 20.1KM 

l!JEHTHER DATn 
I,! I~ND FORCE = 4 :SEA STATE - . - 
!1JI'NIl D IRECTION = 36- 34 DESR WA'YE DIRECTION = 86- 94 DESE 
AI :R  TEMP = 2 6 .  QC CLCjClD' TYPE - . - C .-a 

!I!E,ATHER CDDE - 1 CLOUq FiMOUNT = 5 
EA;liOMETRIC PRESSURE = 1 9 2 1 . 3  MB Y I S I E I L I T Y  COIIE - 

I 

OBSERVATIONS . ' 

7 - T S 11 :~I,:A 02 02' AOiJ A PO4 NO3 :s 1 N.'p 
2 23.3.3 35.25 2 2 -  75 .5 1 1 2 ) .  .E;5 5.14 , 49 -.31 .ill 5 .- . L 

2. 8 s[l. 1-1 

15 2:::. 8.3 3 5 - 9 1  2 2 - 8 9  557 
?[I 28. 02 : ~ ~ , 0 7  23-19 47~1 4-78  5.23 - 4 5  - . 37 .ill 1 3 ,10.0 
3.2 ,sc- 7.4 36. 24 5-  cs-76 416 
C C  26 45 .:' 
.-I .-I ~ t s - 2 6  23-85 405 4 .64  5.41 .77 -.I3 :04 2 1.1 5.0 



EASTi,!ARD CRUISE 9 STFITION 46 11.' IX.'75 2 .9  GMT CONSECUTIVE STATION 77 

LnT.  = 313 i lG. ON LnNG. - 77 .3W DEPTH = 4 1 M  D I S T  LHST STH - 20.1KP1 

UEFfTHEP I I A T A  
IJIWD FGRCE = 4 SEH :S'TETE - .- 

!?I] NTI ItIFiEI2TION - 86- 94 DEGR ljlw)E GIRECTION - 86- 94 9E6R 
A I R  TEMP . - - 26. 0~ CLClUD TYFE - 5 
UEHTHER COX = 1 ,  CLOUD  MOUNT = = .-a 

Bt3ROWETRIC PRESSURE - 1021 .7  ME V I S I B I L I T Y  CODE - 



EASTWARD CRUISE 3 STf iTION 44 11.' IX . ' 75  5.0 GMT CONSECUTIVE STf iTIOt f  78 

LAT. = :2:3 54.2N LONG. = 77 3.5W DEPTH = 33P.1 n I S T  Lfl:ST STn  = 19.8)011 

MEFITHER DRTA 
%IIN?l FORCE r= ..+ :SEA STATE - .- 
I,! I ND 11 I RECT I ON - 136- 144 DESR Ut7YE D I RECT I ON = 136- 1 4 4  XlEGR 
A I R  TEMP - 213. 01:: CLOI-rEl TYPE .= 5 
I?!EATHEF! C0I)E 1' CLOI-11 AMOUNT - 4 
EAPOMETRIC PRESSURE - 1 0 Z 1 . 3  MH Y I S I E I L I T ' i '  CODE - 

OEGEEYATIONS 
7 - T .S D :I: 11 H 0 2 02" AOU A PO4 NO3 SI N....P 

2 2:s. 23 :2F,.25 23.  2 8  4 1 4.8 0 5 -21  - 4  1' -. 33 . 62 .1 2.8 5. 0 
22 23-  21 :=,- 2t,. 18 23-23 . .-+. 74 5-21 -47 - 3 3  

..2L .ill . 2 2 .  3 0 
26 27-  EC, 3 6 - 2 0  2 3 - 3 6  ,154 - .- '0 .1 2 7 - 5 4  :36,.22 z3.39 451 4 - 8 3  5-23 - 4 2  -.:39 . ~1.3 . Z 2.8  6.7 



EfiSTi.clAPD CRUISE 3 STFITIGN 46 1 1  IX.<.75 8.6 8MT CONSECUTIi/E STfiTIflN 79 

WEATHER UeTa 
!I! I ND FORCE .- -8 :SEA STATE - .- - - - 

I.dFt'.?E fl 1 RECT I ON = 1 06- 1 14 DEGF? !?r I PiD 111 RECTIOH 1 U6-11.4 9Eil;ii 
A I R  TEMP = 25. OC .CLOUD V'fFE = 
i,.lEGTHER IZOTJE = '1 CLOUD AMUIJNT = 6 

' + I S I B I L I T Y  CODE - BfiROMETRIC PRESSURE - 1020.7 MB 



EHSTilJARD CRUISE 9 S T A T I O N  143 1 1 .  IX:.'75 1 1.4 I5MT IZONSECiJTIl)E STHT Iutj 80 

LAT.  = 33 38. !jN LONG. = " re,  51.8u DEPTfi = D I S T  L A P T  STH = .sO.flEM 

WEATHER 9ATA 
11.1 I NU FORCE = 5 :SEn ::TAT€ - .- 
WINZI E I R E C T I U N  = 1 0 6 - 1 1 4  DEGR WHYE D I R E C T I O N  = 106-114 DESR 
A I R  TEMP . = 26- <$I: C:LOIJ~ TYPE = :3 
!I.IEFiTHEF! COIIE = 1 CLOI-ID AM3l-lNT = ;I = 
SAROMETRIC PRESSURE - 1020.7 MB Y I S I B I L I T Y  CO9E - 

UESERYRTI DtiS 
I - T rg 11 :SYA 02 02' HOU OZH  PO^ ti03 SI N. ...p 

.=. .> ,,2B.60 03 35.89 22-89 498 4.52 5.17 .65  - . I6  . g z  . G  2.8 3 9 .  '3 
13 2:s- 35- 31 22.98 4.30 
21 Z 8 . 1 9 3 6 . 1 1  23.19 479 4 - 6 1  5.22 . 6 l  -.20 -11 .5 2.7 4.5 
ZC. 27. 01 35-21 E3-65 426 
5E. 2 5 - 4 9  3e,.25 23-85 4 0 8  5.40 5.41 - 0 1  -.89 .0:1 .7 2.7 23.3 



Eii5:TUiIRD C P U I S E  9 S T Y T I O N  46 1 1 i  IX/75 1 1 . 4  GMT CONSECUTIVE S T H T I O N  91 

I!JEF+THER DATi3 
W I pi11 FCIR!I:E - - - .-, :::EA ' : Z T ~ T E  .- - 
!?I I P i11  11 1 REG1 I OH = 1:X.- 144 3EGR IdW..!E D I FECT I ON = 136-1 44 IIEGR 
~ 1 6 :  TEMP = 28. rJ1: iI::LalJ[ T'y'pE 8 
:.2EHTHER CUJjE = 1  CLOUI: GfMflI-IPiT r= 3 
39ROEETRIC PFESSiJEE - 1921.7 YE: ' . ? I , S I E I L I T a f  C:ODE = 



WEATHER 3 R T A  
\ t l IuD F'JSCE = 4 :SEA :sTqTE - . - 
MINI1 D I R E C T I O N  = 136-144 9EGR !,sJai,-'E D I R E C T I O t i  - 136-144 DEtsR 
A I ?  TEMP r= ~ 2 .  .I. p c l ~  1 7 ~ n l _ i r 1  T0.(F'P - 1-, . - 02 

!dEFtTHER COfiE = 1 .- CLoi_ifi fi1.101-INT .-- .-. -I 

E:AF:OPtETR IC F'?ESS!J!?E .; 1 02 9.  7 PlB Y I S I B ] L I T ' (  C D ~ I E  = 



i?.iEeTHER DATB 
r!j~ MII FOS.:C:E .= 4 :TEA STATE . .- - 
I.JI tJE 11 I ?ECT ION = 135-144 fiE13R l.~lfi'.jE G 1 REIZT 1 at{ - 136-1 44 DESR 
a1 R TE?1P - .- 28. 07 d CLOUD T'U'FE .- - 8 
MEFITHER CODE - 1 CLOUD AMOUNT = '- .3 
B~IROHETRIC PRESSUSE - 1013.6 ME ?:'1:5IBILI'T'f COIIE = 



EAST'lr!t?RD CRUISE 3 S T A T I O N  13 1 .  I X . / 7 5  2 1. $ 5MT i~[7F.{~:EI~iJT 1 YE STHT I O N  84 

I.IJE~IT.AE!? DATH . . 

1.t.iJ.Nt FORCE = 5 :Z:EA STaTE - - 
I j i  I r i D  D I R E C T  I U Y  = ?!&-?Ed DESR i,jAVE 3 1 REC:T I ON = 2 1 6 - 2 2 4  DEGE' 
Fi IG TECP - - 27. ili; CLOIjE T Y P E  - h - o=, 

~ J I E Y T H E ~  IZODE = 1 CLOUD ~ F ~ I ~ l j N T  = 6 
SFtFOMETRIC PPESSURE = 1011.3 ME 8 4 1 : ~ I B I L I T Y  CODE = 

OBSERVATIONS - - - T 1s D :zt,) fi @ 2 g2' FlCI1-l OzFi PO4 NO3 SI  N..'P 
.> L 27-27  35-81 2,3..36 . .-I. cb "' 5. 32 . -. 84 . 0.3 1 .4  

f 7 .=, 7 .=, ' .Lc. :35.5.1 ~ : ~ . 2 3  
18 27. 24  " 6 .  .> 2 . 16 23. .5,4 ,.+:3& 5 . 4 1  15-32 - .09 - . 9 4  .[I#.$ 1.2 
=, ; .>,y .- - .=, .- L., c.- . 2 i .-st.. f 3 23. 44 333 - - zy 23.40 .36.24 24.06 :387 2-21 5 - 4 8  -27 - . c. 6. . i l 5  1 . 9  



L A T .  = :3.1 24. f N  LONG. - 76 48. 0i.j DEPTH = 2.SPf DI ST L A S T  STA = 113.3KM 

UEtiTHER DATA 
- - 

I)! I ND FCRC:E = 5 srfi STQTE - . - 
I.,! 1 i'iD D 1 RECT I OH - 2 16-224 D E I ~ R  bjHYE D I R E C T I U N  - 216-224 DEGR 
A I R  TEMP = 27. $1: iZLQU.9 To.(?€ :2 

E AT HE R 11: n 5 E = 1 CLn1-1.D APIOUWT = .2 d 

I:RG:lJflETRIC: PRESSU7E = 1011.3 ME I.: . T 1.2.1 i. I;S 1 L 1 T'; CODE 



E ~ ~ S T ~ ~ ~ A R D  CRUISE 9 PTATI~JN 11 l :~ . . . '  1x./75 . 4  13MT CSNSECUTIVE STHTION 86 

i j  . = .:; 4 .:, *3 l-,p{ - L - ~ - .  LnPi13. = 7c. 4.17.8U DEPTH - 24P1 ~ I I S T  LA?:T 5Ta = 7. 2t::pl 

IdEfiTHEF! D A T a  - 
'.,i I T-4 fi F 0 R C E - - c .-I cEZj fTATE - - 
i?.lI;ID IIIRECTICEH = 216 -224  DEGR IJfii-'E D IRECTIUh  = 2 1 6 - 2 2 4  DEGR 
f i I R  1'EWP = 27. rJC CLni-ID T'-(F'E - - 8 
;!!EATHER CODE = 1 CLnlJD AT.1nUNT = 3 

: ) I 5 I E I L I T y  CODE = ~E:AROI.lETR I C  PRESSURE = 1 u l  I .  '3 ME: 

EA:$TldARD CRUISE 9 STGTION 1 0  13 . i  IX;75 :I. 6 131T CONSECUTIVE STATION 87 

L fi T . = 1'4 :=a '2 "TJN - -lL. ~ i f f l ~? .  = 76 55. :::W IrEFTH = 20 r l  D I S T  LAST STA = 15.  ISKM 

WEATHER DRTA 
l?.ilNK~ FgI;ICE - - . c J . ..:- . S T A T E  - - 
1.111 PiD DIREIZT ION = :I&-224 DEI;R Y'SV'E 11 1 F:ECT 1 UP1 = .2 1 ;,-224 DEIYF)~ 
R I P  TE!lP = 2 6 .  01: CmUD T'y'PE - 1-0 - 0 
II!EATHER CODE = 1 1I:L'gIJIi FPl?lCI!IPI T = --I '2 

Eii?O!'lETRIC PRESSURE = 1012.9 MB ' : ?E:z IE I i IT ' f  IZODE = 



EASTWARD CRUISE 9 STATION 9 12' IX/75 13.7 1;rlT 1:DNSECUTIVE STHTInN $8 

LAT. = :34 36. ON LUNG. = 77 . 1 W  DEPTH = 1 InIST LhST  ::;la = 9. ~ K : M  

MEATHER DATR 
MI r ir l  FORCE - c - .-I ;zE3 STATE - - 
I?!IT.fD DI8ECTIf3N = 216-'- 224 DEGR Ir.lF!!:'E D I RECT I ON = 2 16-224 DEGF 
AIL: TEMP = 26,  oc CLOIJD T'y'F-E = 8 .  
l?!EFiTHER CODE = 1  CLOUD AMOUNT = 6 
2SRDlETRIC PRESSURE = 1012.5 ME 'v'I:SIE:ILITY IZODE = 

EASi!.dARD CRUISE 3 STATION 34 1 : P  1x175 9.9 GMT IZOtiSECUTIVE SThTION %9 

L6T.  = :34 1. ON LatJI;. = 76 59, O W  nEPTH = :3&M DIST. LAST :STH = 6 4 . 3 K : H  

WESTHER ERTR 
1)) 1 P{D FORCE - - c .J . L ~ H  :STATE - - .- 7 - 

I!! I :ID D I RECTI OH = 15- 24 'DESR WPC'E I I IRECTION = 16- 24 DEGR 
F t I R  TEMP = 24. OC CLUlJD T'IPE - - L= ,-I 

.- UEATHEF CDDE = 2 CLOUD HMOl-lNT = 8 
EARtiMETRiC F'RESSURE = .  1 il13.5 MI; V I S I E I L I B Y  CODE = 



EAST'WHFD C R U I S E  4 S T A T I O N  33 1 3 ~  I X / 7 5  11.1 IYMT CONSECUTIVE S T H T I O N  4 0  

IIIEATHER DATFI 
!,,I I i.!k F E ~ C E  - - C .J .>.ry - - :ZTATE - - 
I.I! I t f D  211 RECT ION = 16- . 2 4  ItEGR NAVE I l I R E C T I O N  = 1%- 24 DEGR 
!?IS TEPIP = 24. OC CLOljD T'fPE - - != .-I 
C!EHTHER CUD€ = L CLOUD AMDlJtiT = 8 
B 4 ? 0 M E T R I C  PRESSURE = 1 0 1 3 . 9  M B  'v'I:~~EILI.T'.{ CODE = 

UEFtTHEP I I A T a  
IrJ! ND FORK:€ = 5 :SEA : % T ~ T . E  - - 
MIND I l I R E C T I O N  = 16- 2 4  EiEhTR C!RVE Dl RECTION = 16- 24 IIESE 
A i l ?  TEMP = 24. I ~ C  CLOtJD T'Y'PE - - C .-I 

UEATHER CEDE = 2 CLaI_ID 9p1Ol-lNT = s3 --* 

EHZONETRIC P R E S S U X  = 1 0 1 4 . 9  ME I*/ 1:S.I B I L 1 Tj' CODE = 



.EASTl>.lESIi CF:iJI-SE 4 STATIGN 31 13.J I X / 7 5  1-3.4 GPIT CUNSECUTIVE STHTIUN 92 

WEitTHER DFiTA 
I*! I Ns FOF?lZE = 5 :~;E:A :g ~ i +  T[E . - - 
!.II-]ND D I R E C T I E ~  = 35E0- 4 DEI5R I.I!F~~?E DIFECTION = 16- 24 DEGR 
A I R  TEP1P = 23. OC CLutj11 T'WE - - E .-I 

Ir.lEATHER IZDDE = 2 C&OUD fiMOUNT = 8 
Bi+l?OMETSIO PRESSURE = 1015.2  M B  V I S I E I L I T Y  CODE = 

E R S T U ~ ~ P D  C C ~ J  I SE 9 STR T I  ON 3 (1 13, I x i 7 5  14.5  GPIT. C O I ~ ~ E C U T  I VE STHT I ON 93 

LAI .  = 13.1 17. 4N LONG. = 77 168- 4bl DEPTH = - 2 3 M  .DIST LAST STH = 10.ZKM 

:WEt3THER B 9 T A  
IrfIt-JD FDRIZ-E . = 6 SEA STaTE - - 
W I Pi31 -EIIRECTIOW = 36- 44'. IiEQR l!jAiiE D 1 RECT ION , = 35- 44 DEG-F? 
A- I3  TEMP . = 24-i~: , ..I:LUIID T'rFE = 5 
ijIEHTHER CODE = 2 CLOCID :nfi-@j_lNT = :3 
FAPOMETRIC PRESSUFE = 10115.~3 ME V I S I B - I L I T Y  CODE = 

. . 



:,!EFtTHER D 9 T A  - .;:€A z i f i ~ ~  - IJ  I l.iD FURC:E - c, - - 
! , l l P { r ~  D i f i E C T I C P f  = 36- 44 D E I X  I,,.i~'.:'E 11 I REIZT I ON = :X.- 44 DEl3R 

CLOCiD TYPE - C 
A;2 TiEMP = 1.4. CIC - .J 

i,JEATHER CODE =' L IZLIJUII AP!Gl-lt.iT = '=' 

E:FIROMETR I C  PRESSURE = 1 13 18. :3 ME Y I S I E I L I T Y  CEDE = 



EA:?TCJARD C R U I S E  9 S T H T I O N  54 13.f. I W 7 5  22.5 GMT CONSECUTIVE S T A T I O N  45 

L'AT. = 3:3 46. .5N LfJIjPj. = 77 12.6l.J DEPTH = 3 OM D I ST L A S T  STA = 53. 1 l<:M 

UEATHEQ DGTH 
- !#!IN11 FORCE - .& :%Ea STATE - - 

IAIND D I R E C T I O N  = " db- 44. DEGR MAYE D I R E C T I O N  - 3 6 -  44 DESR 
A I R  TEMP = 13. OC CLO~JD TYPE - - 
CJEfiTHEl? CODE = ZLOI-ID AMOI-IbT = 
Et7SEIflET2IC PRESCURE = 1016.3 MB ' # ) ISIBIL IT) '  CODE = 

EA:STWARD C R U I S E  9 STRTION 53 IS'..' I X . / 7 5  23.7, BMT IZONSECIJTIVE S T A T I O N  '96 

LST. = 3:; 50.5pi LONG. = 77 zz. SW DEPTH = 2 8 M  D I S T  L A S T  STH = 9.8KM 

CJEhTHER D8TA 
I!! I Pi11 FORCE - .- - b STATE - - 
;.dIND D I R E C T I O N  = 36- 44 IIEGR Mt3'v8E D I R E C T I O r i  =' 26- 44 DEGR 
A I R  TEMP, = 13. 01: .. CLOI-ID TYPE - - 5 
I,!EATHER IZODE = 2 CLnUIT AMOUNT = 8 
E:AROPlETR I C  PRESSU?-E = 1017.9 ME ! J I : S I B I L I T Y  CDDE = 



.-b .- LAT. = . 4 .  6 Lari13. = 77 27. ::It1 DEPTH = 28M D I S T  'LAST S T A  = 1 [I. 3 K M  

;JJEGTYER D A T i i  
!J 1 PiD F0213E = 6 SEA :STATE .- - 
!,.I1 r iD DIRECTIEP!  = 36- 44 IIEGR Ma'.!€ 11 I BEiI:T I Or{ - 36- 44  DEGR 
A I P  TEilP - .- 21. (jc CLOI-ID TYPE - I-. - .- -a 

I:iEqTHER I~ :O I~E  = 1 CLOl-lLi ~~YIOUNT = ._I 

bASOnETRIC PRESSLIRE = 1019.0 ME !.!ISJ,EILIT'r' COIIE - 



EASTWARD CRUISE 9 STATION 5 0  14/  I X / 7 5  . 3 . 0  GMT CUNSECUTIVE STBTIQH 99 

LAT. = 134 2 . 6  LONG. = 77 35.3W DEPTH = 1 D I S T  LAST :2TH = 9 . 7 K M  

WERTHEP DhTA 
!!.I I Pin FORCE = F, SEH :ZTHTE - - . . 
l!!IND DIRECTION = 36- 44 DESR !.tiRYE D I B E C T I a N  = 36- 4 4  DEGR 
t3IR TEMP = 21. 0~ CLOliI i  T'YPE = 8 
IbJEitTHEP CUDE = 1 ' CLOUD AMDUNT = 5 
BARO?lETRIC PRESSURE = 1 0 1 9 . 3  ME V I S I B I L I T Y  CODE = 

EHSTVitRD CPUISE 9 STHTIDN 49 14.'. IX.'75 4 . 1  GHT CONSECUTIVE STHTIONl  O O  

LAT. = 34  7. ON .Lat.IG. = 77 . . A  DEPTH = 2 O M  D I S T  LAST STA = 1 0 . l K M  

UEATHER DfiTH 
UIPiD FORCE = 6 :SEQ :STATE - .- 
WIND DIRECTICN = "' JQ- 44 DEGR !IIAYE DIRECT I O N  = . 36- 44 D E S R  
FfIR TEMP = 21. OC IZLOUI) TYPE - - :3 
WEATHEF CODE = 1 . ' CLOUD HMOUNT = ' .J 

EHROMETRIC PRESSURE = 1 0 1 9 . 6  MB ' 4 I S I B I L I T Y  CODE = 




