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ABSTRACT 

Hopky; G.E., D.B. Chiperzak, and M.J. Lawrence. 
1988. Seasonal s a l i n i t y ,  temperature  and 
d e n s i t y  data  f o r  t h e  Canadian Beau fo r t  Sea 
She l f ,  1987. Can. Data Rep. F i sh .  Aquat. 
Sc i .  685: i v  + 162 p. 

T h i s  r e p o r t  con ta ins  s a l i n i t y ,  temperature  
and d e n s i t y  (CTD) da ta  c o l l e c t e d  by t h e  Depar t -  
ment o f  F i s h e r i e s  and Oceans, Cen t ra l  and A r c t i c  
Region i n  t h e  waters o f  t h e  Canadian B e a u f o r t  
Sea S h e l f  d u r i n g  1987. S a l i n i t y  and temperature  
p r o f i l e  d a t a  were measured u s i n g  a  G u i l d l i n e  
Model 8870 probe deployed f rom t h e  i c e  s u r f a c e  
i n  March and May, and f rom t h e  M.V. Sequel d u r -  
i n g  J u l y  t o  September. I c e  t h i ckness  and secch i  
depth  were measured d u r i n g  pe r i ods  o f  i c e  cover  
and open water ,  r e s p e c t i v e l y .  S a l i n i t y  va lues 
f o r  samples c o l l e c t e d  f rom b o t t l e  c a s t s  were 
measured w i t h  an Autosa l  Model 8400 s a l i n o -  
meter.  Dens i t y  was c a l c u l a t e d  u s i n g  s a l i n i t y  
and temperature  values. 

Du r i ng  t h e  i c e  cover  pe r i ods  o f  March and 
May, CTD p r o f i l e s  were measured a t  f i v e  and n i n e  
s t a t i o n s ,  r e s p e c t i v e l y .  Fo r  t h e  open water  J u l y  
t o  September p e r i o d ,  CTD p r o f i l e s  were measured 
a t  41 s t a t i o n s .  One a d d i t i o n a l  s t a t i o n  was 
sampled u s i n g  b o t t l e  c a s t s .  R e p l i c a t e  CTD 
p r o f i l i n g  was conducted a t  a  number o f  s t a t i o n s ,  
on a  seasonal b a s i s .  

The maximum depths  o f  p r o f i l e s  measured 
f r o m  t h e  i c e  su r face  ranged f rom 3.1 t o  23.5 
dbar.  S a l i n i t y  and temperature  measurements 
ranged f rom 0.00 t o  31.70, and -1.74 t o  0.02'C, 
r e s p e c t i v e l y .  Maximum depths o f  p r o f i l e s  nea- 
sured d u r i n g  t h e  open water p e r i o d  ranged from 
2.9 t o  196.4 dbar.  Du r i ng  t h i s  same p e r i o d ,  
p r o f i l e  measurements o f  s a l i n i t y  and temperature  
ranged f rom 0.08 t o  33.94, and -1.62 t o  16.51aC, 
r e s p e c t i v e l y .  

Key words: A r c t i c ;  coas ta l  waters ;  sa l t -wedge 
e s t u a r i e s ;  f r esh  water ;  s a l i n e  
water ;  t he rmoc l i ne ;  h a l o c l  i ne ;  pyc- 
noc l  i n e ;  oceanographic da ta ;  1  i g h t  
p e n e t r a t i o n .  

Hopky, G.E., D.B. Chiperzak, and M.J. Lawrence. 
1988. Seasonal s a l i n i t y ,  temperature  and 
d e n s i t y  data  f o r  t h e  Canadian Beaufor t  Sea 
S h e l f ,  1987. Can. Data Rep. F i s h .  Aquat. 
Sc i  . 685: i v  + 162 p. 

Ce r a p p o r t  renferme des donn6es s u r  l a  
s a l i n i t 6 ,  l a  temp6rature  e t  l a  d e n s i t 6  (CTD) q u i  
o n t  6 t 6  r e c u e i l l i e s  par  l e  m i n i s t e r e  des P6ches 
e t  des Ocgans, reg ion  du Cent re  e t  de 1  ' A r c -  
t i q u e ,  dans l e s  eaux du sec teu r  canadien du p l a -  
t eau  de l a  mer de Beau fo r t  au cours  de 1  'annPe 
1987. Les donniies des p r o f i l s  de s a l  i n i t 6  e t  de 
temp6rature  ont  6 t 6  obtenues B 1  ' a i d e  d ' u n  sonde 
G u i l d l i n e ,  modele 8870, u t i l i s 6 e  B p a r t i r  de l a  
g lace,  en mars e t  en mai, e t  8 p a r t i r  du Sequel, 
de j u i l l e t  5 septembre. L ' 6pa i sseu r  de l a  g lace  
a  6 t 6  mesurge l o r sque  l a  su r face  6 t a i t  g lac6e e t  

l a  t r anspa rence  de 1  'eau, d6termi  n6e au d i  sque 
de Secchi ,  a  6 t 6  mesurge l o r s q u e  1  'eau P t a i t  
1 i b r e .  La s a l  i n i  t 6  des 6chan t i  11 ons recue i  11 i s  
au moyen d 1 6 c h a n t i l l o n n e u r s  a  6 t 6  nesur6e B 
1  ' a i d e  d ' u n  s a l  inom6t re  Autosa l  , modele 8400. 
La d e n s i t 6  a  i i t 6  obtenue pa r  c a l c u l  au moyen de 
l a  s a l i n i t 6  e t  de l a  temperature .  

Pendant que l a  su r face  de l a  mer 6 t a i t  
g lacee,  en mars e t  en mai , 1  es p r o f  i 1s CTD on t  
6 t 6  mesur6s respect ivement  B c i n q  (5 )  e t  B neuf 
( 9 )  s t a t i o n s .  Au cours  de l a  p6 r i ode  d 'eau  
l i b r e ,  de j u i l l e t  B septembre, l e s  p r o f i l s  CTD 
on t  6 t 6  mesur6s B 41 s t a t i o n s .  Des 6 c h a n t i l l o n s  
o n t  M 6  p r6 lev6s  B un a u t r e  s t a t i o n  1 1  ' a i d e  
d 1 6 c h a n t i l l o n n e u r s .  L16 tab l i ssemen t  des p r o f i l s  
CTD a  6 t 6  r e p r i s  dans un grand nombre des s t a -  
t i o n s ,  e t  i chaque sa ison.  

Les p r o f i l s  mesur6s 2 p a r t i r  de l a  couche 
de g lace  1  ' o n t  6 t 6  B des pro fondeurs  v a r i a n t  de 
3 , l  i 23,5 dbar.  Les mesures de s a l i n i t 6  e t  de 
tempi i ra ture  v a r i a i e n t  respect ivement  de 0,00 8 
31,70 e t  de -1,74 2 0,02'C. Les p r o f i l s  mesures 
au cours  de l a  p 6 r i o d e  d 'eau l i b r e  1  ' o n t  6 t 6  5 
des pro fondeurs  v a r i a n t  de 2,9 2 196,4 dbar.  Au 
cou rs  de c e t t e  m6me pg r i ode ,  l e s  mesures des 
p r o f i l s  de s a l i n i t C  e t  de temp6rature  s 1 6 t a b l  i s -  
s a i e n t  respect ivement  e n t r e  0,08 e t  33,94 e t  
e n t r e  -1,62 e t  16,51eC. 

Mots-c l6s :  A r c t i q u e ;  eaux c 6 t i P r e s ;  lame d 'eau 
salCe dans l ' e s t u a i r e ;  eau douce; 
eau s a l i n e ;  t h e r m o c l i n e ;  h a l o c l i n e ;  
pycnoc l i ne ;  donn6es oc6anograph- 
i ques ;  p 6 n 6 t r a t i o n  de l a  l um ie re .  



INTRODUCTION 

The s a l i n i t y ,  temperature  and d e n s i t y  
(CTD) da ta  presented i n  t h i s  r e p o r t  were c o l -  
l e c t e d  as p a r t  o f  t h e  C r i t i c a l  A r c t i c  E s t u a r i n e  
and Mar ine H a b i t a t  P r o j e c t  (R.2) o f  t h e  No r the rn  
O i l  and Gas A c t i o n  Program (NOGAP). The da ta  
rep resen t  one component o f  a  s u i t e  o f  oceano- 
g raph i c  measurements made by t h e  s t a f f  o f  t h e  
Department o f  F i s h e r i e s  and Oceans (DFO), Cen- 
t r a l  and A r c t i c  Region on t h e  Canadian 8 e a u f o r t  
Sea S h e l f  (F ig .  1 )  d u r i n g  1987. T h i s  s tudy  has 
been ongo ing s i n c e  1984. CTD r e s u l t s  f o r  1984, 
1985 and 1986 were pub l i shed  i n  Hopky e t  a l .  
(1986, 1987). 

A  major  o b j e c t i v e  o f  t h i s  NOGAP p r o j e c t  i s  
t o  i d e n t i f y  and c h a r a c t e r i z e  e s t u a r i n e  and mar- 
i n e  h a b i t a t s  o f  s i g n i f i c a n c e  t o  t h e  b i o l o g i c a l  
comnun i t i es ,  p r i m a r i l y  f i s h ,  i n h a b i t i n g  t h e  
Reau fo r t  Sea She1 f . S a l i n i t y  , temperature  and 
d e n s i t y  d a t a  w i l l  a s s i s t  i n  t h e  i d e n t i f i c a t i o n  
and d e l i n e a t i o n  o f  p o t e n t i a l  h a b i t a t  types. I n  
a d d i t i o n ,  1  i g h t  a t t e n u a t i o n  (PAR - Photosynthe- 
t i c a l  l y  A c t i v e  R a d i a t i o n ) ,  and n u t r i e n t  and 
o t h e r  chemis t r y  r e l a t e d  d a t a  a r e  be ing  ga the r -  
ed. Concurrent b i o l o g i c a l  sampl ing  i n c l  udes : 
c h l o r o p h y l l  2, pr imary  p r o d u c t i o n  s t u d i e s ,  and 
l i f e  h i s t o r y  s t u d i e s  o f  t h e  zoop lankton,  i c h -  
t hyop lank ton  and a d u l t  f i s h  (e.g. Lacho 1986) 
communities. 

4 OH6 (Twin O t t e r )  a i r c r a f t  equipped w i t h  
wheel s k i s  was used d u r i n g  March and May t o  con- 
duc t  sampl ing  f rom t h e  i c e  sur face.  The M.V. 
Sequel, a  wooden h u l l e d  12 m vesse l ,  was cha r -  
t e r e d  t o  conduct sampl ing d u r i n g  t h e  open water  
pe r i ods .  A d d i t i o n a l  b i o l o g i c a l  and oceano- 
g raph i c  sampl ing  was conducted f rom t h e  CSS 
T u l l y ,  a  DFO research sh ip .  T h i s  CTD data  w i l l  
be r e p o r t e d  e lsewhere (pers .  comm., R.W. Mac- 
Donald, p r o j e c t  l e a d e r  NOGAP 8.6, I n s t i t u t e  of 
Ocean Sciences, DFO). The d a t a  r e p o r t e d  here  
a r e  f rom an area t h a t  ex tends f rom Herschel  
I s l a n d  on t h e  west t o  h u n d s e n  Gu l f  on t h e  east ,  
ou t  t o  app rox ima te l y  t h e  200 m i s o b a t h  (F ig .  2) .  

METHODS 

The methods o f  da ta  c o l l e c t i o n  and d a t a  
p rocess ing  desc r i bed  below f o l l o w  those  u t i  1  i z e d  
i n  1984 and 1985 (Hopky e t  a l .  1986), and 1986, 
(Hopky e t  a1 . 1987). 

DATA COLLECTION 

P o s i t i o n i n g  

I n  March and May a l l  s t a t i o n s  except  t h e  
one noted below were reached w i t h  a  Twin O t t e r  
a i r c r a f t  equipped w i t h  Global  N a v i g a t i o n  System 
(GNS) p o s i t i o n i n g  equipment. S t a t i o n  87011 was 
reached u s i n g  snowmobiles. I t s  p o s i t i o n  was 
l o c a t e d  by es t ima ted  d i s t a n c e  f rom shore  and 
a i r c r a f t  f l ypas ts .  

Du r i ng  J u l y ,  August and September, s t a -  
t i o n s  were l o c a t e d  u s i n g  a  combinat ion  o f  radar  
f i x e s  t o  shore, ba thyme t r i c  c h a r t s  and a  JRC 

Model JLE-3850 s a t e l l i t e  n a v i g a t o r  w i t h  a  nomi- 
na l  accuracy o f  S.l km. 

CTO system 

S t a t i o n  p r o f i l e s  were measured u s i n g  a  
G u i l d l i n e  Model 8870 p o r t a b l e  CTD system con- 
s i s t i n g  o f  a  probe, winch and deck u n i t .  An 
A r c t i c  Model probe was used d u r i n g  March and 
May, and an Open Ocean Model probe was used from 
J u l y  t o  September. Sensors on these probes mea- 
su re  temperature  (OC), s a l i n i t y  and depth ,  as 
p ressu re  (dba r ) ,  w i t h  an accuracy of  f l .02 ,  
M.04 and 21% f u l l  sca le ,  r e s p e c t i v e l y .  C a l i -  
b r a t i o n  t e s t s  conducted p r i o r  t o  t h e i r  use 
r e s u l t e d  i n  accep tab le  accurac ies .  

The winch was a  12/24 v o l t  powered A r c t i c  
Model equipped w i t h  a  s i n g l e  conductor  oceano- 
g r a p h i 5  cab le .  Cable deployment r a t e  was 0.35 
m-sec- . 

The deck u n i t  c o n s i s t e d  o f  a  power supp ly  
module and a  d i s p l a y  module. Power was p r o v i d e d  
by 2-12 v o l t  b a t t e r i e s  connected i n  s e r i e s .  
Raw, s e r i a l  da ta  was recorded on magnet ic  t a p e  
u s i n g  a  p o r t a b l e  aud io  c a s s e t t e  recorder .  The 
d i s p l a y  module p rov ided  a  d i g i t a l  d i s p l a y  of a l l  
channel  ou tpu ts .  A  microprocessor  i n  t h e  d i s -  
p l a y  module c a l c u l a t e d  s a l i n i t i e s  u s i n g  t h e  
UNESCO p r a c t i c a l  s a l i n i t y  s c a l e  1978 (UNESCO 
1981). 

B o t t l e  c a s t s  

B o t t l e  cas t s  were made u s i n g  a  5  l i t r e  Van 
Dorn sampler. C o n d u c t i v i t y  r a t i o s  were obta ined 
u s i n g  an Autosa l  Model 8400 sa l i nome te r .  S a l i -  
n i t y  was c a l c u l a t e d  u s i n g  t h e  UNESCO p r a c t i c a l  
s a l i n i t y  s c a l e  1978 (UNESCO 1981) on a  Z e n i t h  
151 microcomputer.  

DATA PROCESSING 

T r a n s f e r  o f  t h e  CTD da ta  f rom t h e  aud io  
tape,  and i t s  subsequent e ' d i t i ng  and r e d u c t i o n  
were made u s i n g  a  Z e n i t h  151 microcomputer w i t h  
programs w r i t t e n  by DFO s t a f f  a t  t h e  Freshwater 
I n s t i t u t e ,  and Dbase 111 so f twa re .  CTD da ta  
were f e d  f rom t h e  aud io  t a p e  back i n t o  t h e  
G u i l d l i n e  deck u n i t ,  processed th rough  an 
IEEE488 i n t e r f a c e  board l o c a t e d  i n  t h e  d i s p l a y  
module and subsequent ly  s t o r e d  on 5.25 i n c h  
f l o p p y  d i sks .  Means o f  s a l i n i t y  and tempera- 
t u r e  were c a l c u l a t e d  f o r  m u l t i p l e  read ings a t  3a 
s i n g l e  depth  (dba r )  po in t .  Dens i t y ,  i n  kg-m- , 
was c a l c u l a t e d  u s i n g  t h e  i n t e r n a t i o n a l  equa t i on  
o f  s t a t e  o f  seawater 1980 (UNESCO 1981). SAS 
Vers ion 5.16 was used t o  genera te  da ta  t a b l e s  
and d a t a  f i g u r e s  on a  VAXIVMS 11 computer. 

RESULTS 

A  s u n a r y  o f  a1 1  s t a t i o n s  sampled on t h e  
Beau fo r t  Sea S h e l f  d u r i n g  1987 i s  shown i n  Tab le  
1. CTD p r o f i l e s  were measured a t  f i v e  and n i n e  
s t a t i o n s ,  r e s p e c t i v e l y  d u r i n g  t h e  i c e  cover  pe r -  
i o d s  o f  March and May. For t h e  open water ,  
J u l y  t o  September p e r i o d ,  CTD p r o f i l e s  were mea- 



sured a t  41 s t a t i o n s .  S a l i n i t y  d a t a  was c o l -  
l e c t e d  a t  one a d d i t i o n a l  s t a t i o n  u s i n g  b o t t l e  
cas ts .  

Loca t i ons  f o r  a l l  s t a t i o n s  sampled i n  1987 
a r e  mapped f o r  March and May (F ig .  3 ) ,  J u l y  
(F ig .  4 ) ,  August (F ig .  5 )  and September (F ig .  
6) .  S t a t i o n  depths  ranged f rom 3 t o  1090 m 
(Tab le  1 ) .  As i n  1986 (Hopky e t  a l .  1987), 
f avou rab le  i c e  c o n d i t i o n s  d u r i n g  t h e  1987 open 
water  p e r i o d  r e s u l t e d  i n  e x t e n s i v e  sampl ing  o f  
waters g r e a t e r  t h a n  10-15 m deep. W i th  t h e  
except i o n  o f  t h e  Herschel  I s1  and-western Macken- 
z i e  Bay .region, t h i s  was n o t  t h e  case i n  e i t h e r  
1984 o r  1985 - p a r t i c u l a r l y  t h e  l a t t e r  yea r  - 
when i c e  c o n d i t i o n s  r e s t r i c t e d  vesse l  movement 
l a r g e l y  t o  water  depths l e s s  t han  10-15 m (Hopky 
e t  a l .  1986). 

S t a t i o n s  were genera l  l y  sampled between 
1500 and 0200 hours Greenwich mean t i m e  ( k t )  
(Tab le  1 ) .  I c e  t h i c k n e s s  was measured a t  s t a -  
t i o n s  sampled i n  March and May, and secch i  depth  
was measured a t  s t a t i o n s  sampled between J u l y  
t o  September (Tab le  1 ) .  The s t a t i o n s  i d e n t i f i e d  
as 87A30 and 87830 (Tab le  1 )  rep resen t  two CTD 
p r o f i l e s  measured a t  t h e  same l o c a t i o n  ( i e .  
87030). The second p r o f i l e ,  87830, recorded 
changes observed w h i l e  t h e  vessel  was on 
s t a t i o n .  

Fo r  t hose  s t a t i o n s  where CTD p r o f i l e s  were 
measured, and r e p o r t e d  he re in ,  t h e  maximum p ro -  
f i l e  dep th  i s  i n d i c a t e d  (Tab le  1) .  The maximum 
depth  o f  t h e  b o t t l e  c a s t  p r o f i l e  conducted a t  
s t a t i o n  87033 i s  5  m. S t a t i o n s  87034 t o  87039 
were sampled w h i l e  on board t h e  CSS T u l l y ,  and 
CTD p r o f i l e s  measured a t  t hose  s t a t i o n s  a r e  
i d e n t i f i e d  w i t h  an ' 10s '  (Tab le  1).  The remain- 
i n g  s t a t i o n s  a r e  i d e n t i f i e d  w i t h  CTD p r o f i l e s  as 
'N/A1, o r  n o t  a v a i l a b l e  (Tab le  1). These were 
s t a t i o n s  t h a t ,  as a  m a t t e r  o f  sampl ing  p r o t o c o l ,  
a  CTD p r o f i l e  was not measured. 

CTD d a t a  a re  t a b u l a t e d  by s t a t i o n  and d a t e  
i n  Appendix A, Tables Al.1-A1.56. P l o t s  o f  t h e  
d a t a  a r e  shown on t h e  f a c i n g  page w i t h  t h e  c o r -  
respond ing s t a t i  og number and sampl ing  date. 
Dens i t y ,  i n  kg-m- , i s  p l o t t e d  as sigma t (den- 
s i t y  - 1000). Depths a re  expressed i n  p ressu re  
u n i t s  ( d b a r )  except  f o r  s t a t i o n  87033 b o t t l e  
c a s t  d a t a  wh ich  i s  i n  meters. Incomple te  p r o -  
f i l e s  were recorded a t  s t a t i o n s  87023 (Tab le  
A1.22), 87024 (Tab le  A1.23). 87050 (Tab le  
A1.34), 87051 (Tab le  A1.35) and 87073 (Tab le  
A1.38); and were due t o  t a p e  reco rde r  ma l func -  
t i o n  o r  human e r r o r .  

The maximum depths o f  p r o f i l e s  measured 
f rom t h e  i c e  su r face  ranged f rom 3.1 t o  23.5 
dbar  (Appendix A ) .  S a l i n i t y  and temperature  
measurements ranged f rom 0.00 t o  31.70, and 
-1.74 t o  O.OZ°C, r e s p e c t i v e l y .  Maximum depths 
o f  p r o f i l e s  measured d u r i n g  t h e  open wa te r  p e r -  
i o d  ranged f rom 2.9 t o  196.4 dbar. Du r i ng  t h i s  
same p e r i o d ,  p r o f i l e  measurements o f  s a l i n i t y  
and tempera tu re  ranged from 0.08 t o  33.94, and 
-1.62 t o  16.51°C, r e s p e c t i v e l y .  
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T a b l e  1 .  Summary d a t a  f o r  a l l  s t a t i o n s  s a m p l e d  i n  t h e  B e a u f o r t  Sea d u r i n g  1987 .  

. . ............................................................................................... 
S t a t i o n  L a t i t u d e  L o n q i t u d e  D a t e  Gmt* T o t a l  I c e  S e c c h i  CTO** P r o f i l e  

Oeg M i n  Deg M i n  Samp led  D e p t h  D e p t h  D e p t h  P r o f i l e  D e p t h  

* G m t -  
* *  CTO - 
* * *  N/A - 

70  1 2 . 9  131 17 .3  M a r  19 
6 9  5 6 . 8  133 4 5 . 3  M a r  20 
70  2 5 . 1  127 2 8 . 1  Mar  21 
70  1 4 . 4  131 1 7 . 1  M a r  22 
69 3 1 . 2  133 18.7 M a r  22 
69 3 2 . 8  133 25.5 May 6  
6 9  32 .8  133 25.5 May 7  
69 5 7 . 6  133 49 .3  May 7  
6 9 5 7 . 6  1 3 3 4 9 . 3  M a y 8  
7 0 2 6 . 0  1 2 7 3 1 . 1  M a y 8  
70  14.3 131 0 7 . 4  May 9  
70  14.3 131 07 .4  May 10 
6 9  5 9 . 3  131 3 2 . 2  May 1 1  
70 1 4 . 3  131 07 .4  May 11 
6 9  5 9 . 3  131 3 2 . 2  May 12 
7 0  1 4 . 3  131 0 7 . 4  May 12 
6 9  5 9 . 3  131 3 2 . 2  May 13 
70  1 4 . 3  131 0 7 . 4  May 13 
6 9  33 .8  133 0 3 . 0  May 13 
6 9  5 9 . 3  131 3 2 . 2  May 14 
6 9  33 .8  133 0 3 . 0  May 14 
6 9  3 3 . 8  133 0 3 . 0  May 15 
6 9  3 3 . 8  133 0 3 . 0  May 16 
6 9  5 5 . 8  131 32 .4  May 16 
6 9  3 3 . 8  133 0 3 . 0  May I7 
6 9  55 .8  131 3 2 . 4  May 17 
6 9  33 .8  133 0 3 . 0  May I8 
6 9  55 .8  131 32 .4  May 18 
6 9  4 6 . 5  134 0 2 . 7  May 19 
69 5 5 . 8  131 3 2 . 4  May 19 
6 9  3 0 . 7  133 0 6 . 5  J u l  18 
69 3 5 . 1  138 5 0 . 0  J u l  19 
69 3 6 . 0  138 4 9 . 5  J u l  19 
6 9  3 8 . 0  138 4 5 . 9  J u l  20 
6 9  4 3 . 0  138 4 4 . 4  J u l  20 
6 9  18 .7  138 2 5 . 5  J u l  22 
6 9  0 6 . 6  137 5 7 . 0  J u l  22 
6 9  0 6 . 8  137 56 .5  J u l  22 
6 9  1 0 . 8  137 52 .5  J u l  22 

Ves 
Yes 
Yes 
Ves 
Yes 
Ves 
N / A * * *  
Yes 
N/ A  
Ves 
Ves 
N/ A  
N/ A  
N/A 
Yes 
Yes 
N/A 
N /  A  
Yes 
N/ A  
N/A 
N /  A  
N/A 
N/A 
N/A 
Yes 
N/ A  
N/A 
Yes 
N/ A  
N/ A  

0 . 5  Ves 
4 . 0  Yes 
7 . 5  Yes 
5 . 5  Yes 

N/ A  
1  . O  Yes 
1 . 7  Yes 
1 . 4  Yes 

CONTINUED NEXT PAGE 
G r e e n w i c h  mean t i m e .  
C o n d u c t i v i t y .  T e m p e r a t u r e ,  D e n s i t y .  
N o t  A v a i l a b l e ;  BCP - B o t t l e  C a s t  P r o f i l e :  10s - I n s t i t u t e  o f  Ocean S c i e n c e s .  



T a b l e  1. Summary f o r  1987 c o n t i n u e d .  

___________________--___-- - - -_- - - - - - - -_- - - - - - - - - - - - - - - - -_- -__--____-- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
S t a t i o n  L a t i t u d e  L o n ~ i t u d e  D a t e  Gmt* T o t a l  I c e  S e c c h i  CTD** P r o f i l e  

Deg M i n  Oeg M i n  Sampled D e p t h  D e p t h  D e p t h  P r o f i l e  D e p t h  
(m) (m) (m) ( D b a r )  

87023  6 9  27.2 137 3 3 . 7  J u l  23 2005 5 0  6 . 2  y e s  4 9 . 9  
87024  69 3 2 . 6  137 0 6 . 7  J u l  23 0005  3 2  3 .5  y e s  3 2 . 0  
87025  69 3 4 . 0  136 4 7 . 5  J u l  23 0305  16 1 . 4  Yes 15.3 
8 7 0 2 6  69 34 .0  136 0 9 . 6  J u l  24 0700  6 0 . 2  Yes 6 . 6  
87014  6 9  3 0 . 7  133 0 6 . 5  J u l  26 1630 5 0 . 4  Yes 3 . 9  
87027  6 9  24.2 133 3 8 . 0  J u l  26 2130 3 0 . 3  y e s  2 . 9  
87028  6 9  31 .1  133 0 8 . 0  J u l  28 1607 6 1  . O  Yes 5 . 1  
87029  6 9  38 .8  133 05 .8  J u l  28 2035 7 0 . 6  Yes 6 . 3  
87A30 6 9  3 2 . 2  133 0 9 . 4  J u l  29 1630 5 0 . 6  Yes 5 . 0  
87830  6 9  3 2 . 2  133 0 9 . 4  J u l  29 1700 5 0 . 6  Yes 4 . 9  
8 7 0 3  1 69 2 7 . 1  133 1 4 . 3  J u l  29 2105 3 0 . 6  y e s  3 . 4  
8 7 0 3 2  69 4 7 . 0  133 2 1 . 0  J u l  31 1830 9 1 . 6  N/A 
87033  69 4 0 . 0  133 1 7 . 5  Aug 1 1524 7 0 . 3  B C P * * *  
8 7 0 3 2  6 9  47 .0  133 21 .0  Aug 1 2100 9 N/A 
87034  6 9  5 3 . 5  133 2 4 . 5  Aug 2 1830 16 3 . 5  I O S 8 * *  
87035  70  0 1 . 1  133 2 6 . 1  Aug 3 1400 2 8  18 .2  1 0 s  
87036  7 0 5 7 . 7  1 3 4 2 9 . 5  A u g 4  1400 200 N / A 1 0 s  
87037  7 1 2 0 . 3  1 3 5 0 9 . 5  A u g 5  0601  1090 N / A N/A 
8 7 0 5 0  70  0 6 . 0  133 4 3 . 3  Aug 5 1600 3 9 N/A Yes 3 9 . 1  
87038  70  3 1 . 1  133 5 6 . 6  Aug 5 2200 6 0  N/ A 1 0 s  
87039  7 0 1 5 . 6  1 3 3 3 7 . 1  A u g 5  0150  5 0  N/ A 
87039  7 0 1 5 . 6  1 3 3 3 7 . 1  A u g 6  1400 5 0  18 .0  1 0 s  
8 7 0 5  1 70  0 7 . 2  133 5 6 . 3  Aug 10 0230  3 6  10 .5  Yes 4 . 3  
8 7 0 5 2  70  15 .0  133 2 6 . 0  Aug 12 2235 5 0  N/ A v e s  5 0 . 3  
87053  70  2 7 . 3  134 0 2 . 8  Aug 13 1750 6 0  N/A Yes 5 9 . 7  
87073  69 3 6 . 8  136 05 .8  Aug 16 0117  7 N/A Yes 3 . 3  
87054  69 34 .7  137 0 4 . 9  Aug 16 0415 2 9  N/A 
87054  69 3 4 . 7  137 0 4 . 9  Aug 17 1623 2 9 9 . 3  Yes 2 8 . 9  
87055  6 9  28.7 137 4 3 . 6  Aug 17 1950 5 1 8 . 5  v e s  5 1 . 3  
87056  6 9  11.1 137 5 1 . 6  Aug 17 0100  3 1 3 . 3  Yes 32 .8  
87057  6 9  0 8 . 5  138 0 1 . 0  Aug 17 0400  2 3  N/A Ves 2 2 . 8  
87058 6 9  1 6 . 1  138 12 .1  Aug 18 0700  3 3  3 . 0  Ves 3 5 . 3  
87059  6 9  1 7 . 1  138 11 .8  Aug 18 1800 4 0  5 . 0  Ves 4 0 . 5  
87074  6 9  2 2 . 9  137 4 8 . 6  Aug 18 2230 43 N I A 
87075  69 2 6 . 9  137 1 5 . 3  Aug 18 0030  3 8  N/A 
8 7 0 6 0  7 0  17 .2  129 4 5 . 0  Aug 21 2130 7 0 . 9  Yes 6 . 7  
87061  70  3 3 . 8  127 5 7 . 8  Aug 22 1650 8 0 . 9  Ves 7 . 3  
87062  70  3 5 . 2  127 4 7 . 6  Aug 22 2050 3 1 N / A Ves 31 . O  
87063  70  37.7 127 3 0 . 2  Aug 23 1626 197 1 3 . 5  Yes 1 9 6 . 4  
87064  7 0  26 .2  129 5 0 . 2  Aug 24 1820 16 3 . 3  Yes 15 .8  

CONTINUED NEXT PAGE 
* Gmt - G r e e n w i c h  mean t i m e .  
* *  CTD - C o n d u c t i v i t y .  T e m p e r a t u r e ,  D e n s i t y .  
* * *  N/A - No t  A v a i l a b l e :  BCP - B o t t l e  Cas t  P r o f i l e ;  IOS - I n s t i t u t e  o f  Ocean S c i e n c e s .  



T a b l e  1 .  Summary f o r  1987 c o n t i n u e d .  

. ................................................................................................ 
S t a t i o n  L a t i t u d e  L o n g i t u d e  D a t e  Gmt* T o t a l  I c e  S e c c h i  CTD** P r o f i l e  

Deg M i n  Deg M i n  S a m p l e d  D e p t h  D e p t h  D e p t h  P r o f i l e  D e p t h  
(m)  ( m  (m) ( D b a r )  

87066 70 09 .3  130 52 .6  Aug 25 2006 9 1 . O  Yes 7.7 
87067 70 12.3 131 01 .8  Aug 25 2330 16 0 . 9  Yes 15.7 
87065 7 0 2 1 . 2  1 3 1 0 4 . 6  A u g 2 6  1923 26 15.2 Ves 26 .5  
87068 69 46 .2  132 22 .0  Aug 27 1720 7 0 .4  Yes 7 . 0  
87069 6 9 5 8 . 2  1 3 2 2 8 . 5  A u g 2 7  2115 17 1 .9  Ves 16.3 
87076 69 49 .0  133 23 .5  Sep 4 0700 10 N/ A  
87070 70 08 .7  133 35.5 Sep 4 1710 4 3 N/A Yes 42.5 
8707 1 7 0 0 0 . 2  1 3 3 2 4 . 2  S e p 4  2120 25 N/  A  
87072 70 37.8 127 5 4 . 6  Sep 9 2110 40 0 . 8  Yes 40 .0  

* Gmt - G r e e n w i c h  mean t i m e .  
* *  CTD - C o n d u c t l v i t y ,  T e m p e r a t u r e .  D e n s i t y .  
* * *  N/A - N o t  A v a i l a b l e ;  BCP - B o t t l e  C a s t  P r o f i l e ;  1 0 s  - I n s t i t u t e  o f  Ocean S c i e n c e s .  
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Yukon 

Beau fort Sea 

Projection : U TM 

Northwest Territories 

Fig. 2. D e t a i l e d  map o f  study area. 



Yukon 

Beaufort Sea 

Fig.  3. S t a t i o n s  sampled  i n  March and  May, 1987. 
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Fig. 4. S t a t i o n s  sampled i n  Ju ly ,  1987. 
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F iq .  5. Sta t ions  sampled in August, 1987. 
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Fig. 6. S t a t i o n s  sampled i n  September, 1987. 





A P P E N D I X  A 

CTD d a t a  t a b l e s  and p l o t t e d  p r o f i l e s .  

Note: I n  Tab les  A l . l  t o  A1.56 t h e  n o t a t i o n :  kg*rn**- 3 

3 i s  i n t e r p r e t e d  as: kg-m- . 



STATION: 87001 DATE: 19 March 

Slgma t 

-5 -1 3 7 1 1  15 19 23 27 31 

Temperature 

-2 0 2 4 6 8 10 12 14 16 

Salinity 



Table A l . 1 .  Salinity. temperature (C) and density (kg . rn* * -3 )  data by depth (dbar) for station 87001,  March 19,  1987 

............................................................................................................................. 
Depth Salinity Temperature Density Depth Salinity Temperature Density Depth Salinity Temperature Density 



STATION: 87002 DATE: 20 March  

Sigma t 

-5 - 1 3 7 1 1  1 5  19 23 27 3 1 

Temperature 

-2 0 2 4 6 8 1 0  12 7 4 16 

Salinity 



T a b l e  A 1 . 2 .  S a l i n i t y ,  t e m p e r a t u r e  (C) and d e n s i t y  ( k g . m * * - 3 )  d a t a  by d e p t h  ( d b a r )  f o r  s t a t i - o n  8 7 0 0 2 .  March 2 0 .  1987 .  

............................................................................................................................. 
Depth  S a l i n i t y  Tempera ture  D e n s i t y  D e p t h  S a l i n i t y  Tempera ture  D e n s i t y  D e p t h  S a l i n i t y  Tempera ture  D e n s i t y  



STATION: 87003 DATE: 21 March 

Sigma t 

Temperature 

-2 0 2 4 6 8 10 12 14 16 

Salinity 



Tab le  A1.3. S a l i n i t y .  t e m p e r a t u r e  (C) and d e n s i t y  (kg .m** -3 )  d a t a  by  d e p t h  ( d b a r )  f o r  s t a t i o n  87003,  March 21. 1987. 

............................................................................................................................. 
Depth  S a l i n i t y  Tempera tu re  D e n s i t y  Dep th  S a l i n i t y  Tempera tu re  D e n s i t y  Dep th  S a l i n i t y  Tempera tu re  D e n s i t y  

1 . 6  31 .59  - 1.73 1025.41 3.7 31 .59  -1 .73  5 . 4  31 .63  -1.73 1025.44 1025.41 
1 . 7  31 .59  -1 .73  1025.41 3 .8  31 .60  -1.73 1025.42 5 . 5  31 .64  -1.73 1025.45 
1.9 31 .60  -1 .73  1025.42 4.0 31 .60  -1 .73  1025.42 5 . 8  31 .66  -1 .74  1025.46 
2 .1  31 .59  -1 .73  1025.41 4 .2  31 .60  -1 .73  1025.42 5 . 9  31.65 - 1.73 1025.46 
2 .2  31 .59  -1 .73  1025.41 4 . 3  31.60 -1 .73  1025.42 6 .0  31 .64  -1.73 1025.45 
2 .3  31 .59  - 1.73 1025.41 4 . 4  31 . 6 0  -1 .73  1025.42 6 .3  31 .65  -1 .74  1025.46 
2 . 4  31 .59  - 1 . 7 3  1025.41 4 . 5  31 .62  -1 .73  1025.43 6 . 4  31 .64  -1.73 1025.45 
2 .7  31 .60  -1.73 1025.42 4 . 6  31 .63  - 1.73 1025.44 6 . 7  31 .66  - 1.74 1025.46 
2.8 31.59 -1 .73  1025.41 4 . 8  31 .64  -1 .73  1025.45 6 .9  31.65 - 1 .73  1025.46 
2 .9  31 .59  -1 .73  1025.41 5 .0  31 .63  -1 .73  1025.44 7 .1  31.65 - 1.73 1025.46  
3 .2  31 .60  -1 .73  1025.42 5 . 2  31 .64  -1 .73  1025.45 7 .2  31 .64  -1.73 1025.45 
3 . 4  31 .59  -1 .73  1025.41 5 . 3  31 .65  -1.73 1025.46  



STATION: 87005 DATE: 22 M a r c h  

Sigma t 

-5 - 1 3 7 11 15 7 9 23 27 31 

Temperature 

-2 0 2 4 6 8 10 12 14 16 

Salinity 



T a b l e  A1.4. S a l i n i t y .  t e m p e r a t u r e  ( C )  a n d  d e n s i t y  ( k g . m * * - 3 )  d a t a  b y  d e p t h  ( d b a r )  f o r  s t a t i o n  87005 .  M a r c h  22.  1987 .  

............................................................................................................................. 
D e p t h  S a l i n i t y  T e m p e r a t u r e  D e n s i t y  D e p t h  S a l i n i t y  T e m p e r a t u r e  D e n s i t y  D e p t h  S a l i n i t y  T e m p e r a t u r e  D e n s i t y  

1 .7  28 .44  - 1 . 4 8  1022 .85  9 . 4  3 0 . 7 0  - 1 . 6 9  1024 .68  1 6 . 9  3 1 . 3 3  - 1 . 7 2  1025 .20  
2 . 0  2 8 . 4 6  - 1 . 5 6  1022 .86  9 . 5  3 0 . 7 5  - 1 . 6 9  1024.72 1 7 . 1  31 .33  - 1 . 7 1  1025 .20  
2 . 2  2 8 . 5 0  - 1 . 5 5  1022 .90  9 . 7  3 0 . 8 0  - 1 . 6 9  1 0 2 4 . 7 6  17.2 3 1 . 3 3  - 1 . 7 1  1 0 2 5 . 2 0  
2 . 3  28 .45  - 1 . 5 6  1022 .86  9 . 9  3 0 . 8 3  - 1 . 6 9  1024 .79  1 7 . 4  3 1 . 3 3  - 1 . 7 2  1 0 2 5 . 2 0  
2 . 4  28 .45  - 1 . 5 6  1022 .86  1 0 . 0  3 0 . 8 6  -1 .69  1024 .81  1 7 . 6  3 1 . 3 2  - 1 . 7 1  1 0 2 5 . 1 9  
2.7  28.45 -1 .55  1022 .86  10.1 3 0 . 8 7  - 1 . 7 0  1024 .82  1 7 . 8  3 1 . 3 3  -1 .71  1 0 2 5 , 2 0  
2.9 2 8 . 4 5  - 1 . 5 6  1022.86 10.3 3 0 . 8 9  - 1 . 6 9  1024 .84  1 8 . 0  31 .34  - 1 . 7 2  1025.20 
3 . 1  28.45 - 1 . 5 6  1022 .86  1 0 . 5  3 0 . 9 3  -1 .70  1024 .87  1 8 . 1  3 1 . 3 6  - 1 . 7 2  1025 .22  
3 . 2  2 8 . 4 4  - 1 . 5 6  1022.85 1 0 . 6  3 0 . 9 3  - 1  . 6 9  1024.87 1 8 . 4  3 1 . 3 4  -1 .72  1025.20 
3 . 4  2 8 . 4 6  - 1 . 5 6  1022 .86  10.7 3 0 . 9 8  - 1 . 7 0  1 8 . 5  3 1 . 3 6  -1 .72  1025.22 1024 .91  
3 . 7  28 .54  - 1 . 5 6  1022 .93  11 .O 31 .03  - 1 . 7 1  1024 .95  1 8 . 9  3 1 . 3 6  -1 .72  1025 .22  
3 .9  28 .70  - 1 . 5 6  1023 .06  11.1 3 1 . 0 2  - 1 . 7 0  1024.94 1 9 . 1  3 1 . 3 7  - 1 . 7 1  1025 .23  
4 .1  2 8 . 7 2  - 1 . 5 6  1023 .07  11 .4  3 1 . 0 8  - 1 . 7 0  1 0 2 4 . 9 9  1 9 . 2  3 1 . 3 9  -1 .71  1 0 2 5 . 2 4  
4 . 3  28.77 - 1 . 5 7  1023 .12  11.7 31  . l l -1 .71  1025.02 19 .3  3 1 . 4 0  - 1 . 7 1  1 0 2 5 . 2 5  
4 .7  2 8 . 9 5  - 1  .57  1023 .26  1 1 . 9  3 1 . 1 3  -1 .70  1025.03 19 .5  3 1 . 4 0  - 1 . 7 1  1025.25 
4 . 8  2 9 . 0 6  -1 .57 1023 .35  12.2 31 . 1 7  -1 .71  1025.07 19 .7  3 1 . 4 2  - 1 . 7 1  1025.27 
4 . 9  2 9 . 1 3  -1 .59  1023 .41  1 2 . 3  31 . 1 7  - 1 . 7 1  1025.07 19 .8  3 1 . 4 1  -1 .70  1025 .26  N 

5 . 0  2 9 . 2 0  - 1 . 5 9  1 0 2 3 . 4 6  1 2 . 6  3 1 . 1 8  -1 .71  1025.07 - 1 . 7 0  1025 .26  + 20.2  31 .41  
5 . 2  2 9 . 2 0  -1 .60  1023 .46  12 .7  3 1 . 2 1  -1 .71  1025 .10  20 .3  3 1 . 4 1  - 1 . 7 0  1025 .26  
5 . 4  29.25 - 1 . 6 1  1023.51 1 2 . 8  3 1 . 2 1  - 1 . 7 1  1025 .10  2 0 . 6  31 .42  - 1 . 7 1  1025 .27  
5 . 6  29 .32  - 1 . 6 1  1023 .56  1 2 . 9  3 1 . 2 1  -1 .71  1 0 2 5 . 1 0  20 .7  31 .41  - 1 . 7 0  1 0 2 5 . 2 6  
5 . 8  29.33 - 1 . 6 0  1023 .57  1 3 . 2  3 1 . 2 3  - 1 . 7 1  1025.  11 20 .9  31 .42  - 1 . 7 0  1025 .27  
6 . 0  2 9 . 4 4  -1 .62  1023 .66  1 3 . 4  3 1 . 2 3  - 1 . 7 1  1025 .11  2 1 . 2  31 .41  - 1 . 7 0  1 0 2 5 . 2 6  
6 . 3  2 9 . 5 4  -1 .62  1023 .74  1 3 . 7  3 1 . 2 4  - 1 . 7 1  1025.12 2 1 . 3  3 1 . 4 3  -1 .71  1025 .28  
6 . 4  2 9 . 5 9  -1 .62  1023 .78  1 3 . 9  3 1 . 2 6  - 1 . 7 1  1025 .14  2 1 . 4  31 .43  - 1 . 7 1  1 0 2 5 . 2 8  
6 . 6  2 9 . 6 6  - 1 . 6 3  1 0 2 3 . 8 4  1 4 . 3  3 1 . 2 5  - 1 . 7 1  1025.13 2 1 . 6  3 1 . 4 2  - 1 . 7 1  1025.27 
6 . 9  2 9 . 7 6  -1 .63  1 0 2 3 . 9 2  1 4 . 4  3 1 . 2 6  -1 .71  1025.14 2 1 . 8  3 1 . 4 2  -1 .71  1 0 2 5 . 2 7  
7 .0  2 9 . 8 9  -1 .64  1 0 2 4 . 0 3  1 4 . 5  3 1 . 2 7  - 1 . 7 1  1025 .  15 2 2 . 1  3 1 . 4 2  - 1 . 7 0  1025 .27  
7 .3  29.92 -1 .64  1024 .05  1 4 . 8  3 1 . 2 5  -1 .71  1025 .13  2 2 . 3  3 1 . 4 2  - 1 . 7 0  1025 .27  
7 . 4  29 .99  -1 .65  1024 .11  1 4 . 9  3 1 . 2 6  - 1 . 7 1  1025.14 2 2 . 4  31 .41  -1 .70  1 0 2 5 . 2 6  
7 . 6  30 .00  - 1 . 6 5  1024 .11  1 5 . 2  3 1 . 2 7  - 1 . 7 1  1025 .15  22 .5  31 .42  - 1 . 7 0  1 0 2 5 . 2 7  
7 . 7  3 0 . 0 4  - 1 . 6 5  1024 .15  1 5 . 3  3 1 . 2 6  - 1 . 7 1  1025 .14  2 2 . 7  3 1 . 4 2  -1 .70  1025 .27  
8 . 0  3 0 . 1 2  - 1 . 6 5  1024 .21  1 5 . 5  3 1 . 2 8  - 1 . 7 1  1 0 2 5 . 1 6  2 2 . 8  3 1 . 4 3  - 1 . 7 0  1025 .28  
8 .2  3 0 . 2 5  -1 .66  1024 .32  15 .8  3 1 . 2 7  - 1 . 7 1  1025.15 2 3 . 0  31 .43  -1 .70  1 0 2 5 . 2 8  
8 . 5  3 0 . 3 8  - 1 . 6 7  1 0 2 4 . 4 2  1 5 . 9  3 1 . 2 9  - 1 . 7 1  1025 .16  2 3 . 3  3 1 . 4 3  - 1 . 7 0  1 0 2 5 . 2 8  
8 . 6  30 .39  - 1 . 6 6  1024.43 1 6 . 1  3 1 . 2 9  - 1 . 7 1  1025 .16  2 3 . 4  3 1 . 4 3  - 1 . 7 0  1 0 2 5 . 2 8  
8 . 8  3 0 . 4 5  -1 .67  1 0 2 4 . 4 8  16 .4  3 1 . 3 0  - 1 . 7 1  1025. 17 23 .5  3 0 . 5 8  - 1 . 7 0  1024 .59  
9 . 1  30 .55  - 1 . 6 8  1024 .56  1 6 . 5  3 1 . 3 0  - 1 . 7 1  1025 .17  
9 . 2  30 .64  - 1 . 6 8  1024 .63  16 .7  3 1 . 3 2  - 1 . 7 2  1025.19 



STATION: 87004 DATE: 22 M a r c h  

Sigma t 

Temperature 

Salinity 



Table A 1 . 5 .  Salinity. temperature ( C )  and density ( k g . m * * - 3 )  data by depth (dbar) for station 87004. March 2 2 .  1987. 

Depth Salinity Temperature Density Depth Salinity Temperature Density Depth Salinity Temperature Density 



STATION: 87006 DATE: 06  M a y  

Sigma t 

Temperature 

Salinity 



T a b l e  A1 .6 .  S a l i n i t y .  t e m p e r a t u r e  ( C )  and d e n s i t y  ( k g . m t * - 3 )  d a t a  by d e p t h  ( d b a r )  f o r  s t a t i o n  8 7 0 0 6 .  May 6. 1987. 

D e p t h  S a l i n i t y  Tempera ture  D e n s i t y  D e p t h  S a l i n i t y  T e m p e r a t u r e  D e n s i t y  D e p t h  S a l i n i t y  Tempera ture  D e n s i t y  



STATION: 87007 DATE: 07 M a y  

Sigma t 

-5 - 1 3 7 11 15 19 23 27 3 1 

Temperature 

-2 0 2 4 6 8 10 12 14 16 

Salinity 

0 4 8 12 16 20 24 28 32 36 



T a b l e  A 1 . 7 .  S a l i n i t y ,  t e m p e r a t u r e  ( C )  and d e n s i t y  ( k g . m * * - 3 )  d a t a  by d e p t h  ( d b a r )  f o r  s t a t i o n  8 7 0 0 7 .  May 7 ,  1987 

- - - -  - . ............................................................................................................................ 
Depth  S a l i n i t y  Tempera ture  D e n s i t y  Depth  S a l i n i t y  Tempera ture  D e n s i t y  D e p t h  S a l i n i t y  Tempera ture  D e n s i t y  



STATION: 87008 DATE: 08 May 

Sigma t 

-5 - 1 3 7 11 15 19 23 27 3 1  
I I I I I I I I I I 

Temperature 

-2 0 2 4 6 8 10 12 1 4  16 
I 1 I I I I I I I I 

Salinity 



T a b l e  A 1 . 8 .  S a l i n i t y ,  t e m p e r a t u r e  ( C )  and d e n s i t y  ( k g . m * * - 3 )  d a t a  by d e p t h  ( d b a r )  f o r  s t a t i o n  8 7 0 0 8 .  May 8 .  1 9 8 7 .  

............................................................................................................................. 
Depth  S a l i n i t y  Tempera ture  D e n s i t y  D e p t h  S a l i n i t y  Tempera ture  D e n s i t y  D e p t h  S a l i n i t y  T e m p e r a t u r e  D e n s i t y  



STATION: 87009 DATE: 09 May 

Sigma t 

Salinity 



Tab le  A1.9. S a l i n i t y ,  t e m p e r a t u r e  (C) and d e n s i t y  ( kg .m* * -3 )  d a t a  by d e p t h  ( d b a r )  f o r  s t a t i o n  87009.  May 9 .  1987. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Depth  S a l i n i t y  Tempera tu re  D e n s i t y  Depth  S a l i n i t y  Tempera tu re  D e n s i t y  Depth  S a l i n i t y  Tempe ra tu re  D e n s i t y  

1.7 7 .51  -0 .42  1005.93 6 .8  29.88 - 1 .62  1024.02 11.8 31.29 - 1 .73  1025.16 
1.8 7 .53  -0.41 1005.94 6 . 9  30.10 -1 .64  1024.20 11.9 31.27 - 1 .72  1025.15 
2 .0  7 .56  - 0 . 4 2  1005.97 7 . 1  30 .3  1  -1 .64  1024.37 12 .2  31 .32  - 1 .72  1025.19 
2.2 7 .58  - 0 .42  1005.98 7 .4  30.35 -1.65 1024.40 12.4 31.28 -1 .72  1025.16 
2.5 7 .62  -0 .42  1006.02 7 .5  30 .42  -1.65 1024.46 12 .6  31.37 -1.73 1025.23 
2 .7  7 .67  -0 .43  1006.06 7 . 9  30.56 -1 .65  1024.57 12.8 31 .42  -1.73 1025.,27 
2.8 7 .76  - 0 .44  1006.13 8 . 0  30 .61  - 1 .66  1024.61 13.1 31 .43  - 1 .71  1025.28 
2.9 7 .72  - 0 .43  1006.10 8 .  1 30 .54  - 1 .66  1024.55 13.2 31 .42  -1.73 1025.27 
3 . 1  7 .91  - 0 .45  1006.25 8 . 4  30.69 - 1 .66  1024.68 13.4 31 .45  -1.71 1025.29 
3 .2  7 .87  -0 .44  1006.22 8 . 5  30 .76  - 1 .65  1024.73 13 .6  31.47 - 1 .72  1025.31 
3 . 4  7 .96  - 0 .44  1006.29 8 . 6  30.77 -1 .65  1024.74 13.8 31 .50  - 1 .73  1025.33 
3 . 6  8 .02  -0 .45  1006.34 8 . 7  30.76 -1 .65  1024.73 14.2 31 .52  -1.73 1025.35 

' 3 . 9  8 . 2 6  -0 .47  1006.53 9 . 0  30 .81  - 1 .65  1024.77 14.4 31.51 -1.73 1025.34 
4 . 1  8 . 5 0  -0 .47  1006.73 9 . 1  30.82 -1 .65  1024.78 14.7 31.54 -1.73 1025.37 
4 .3  8 .68  -0.50 1006.87 9 . 3  30.86 - 1 .65  1024.81 14.9 31 .52  -1 .73  1025.35 
4 . 4  8 .93  -0.53 1007.07 9 . 5  30 .91  - 1 .65  1024.85 15 .1  31 .53  -1 .71  1025.36 
4 .6  9 . 3 6  -0.60 1007.42 9 . 9  30 .92  - 1 .66  1024.86 15.3 31 .54  -1 .73  1025.37 W 
4 .8  12 .29  -0.82 1009.78 10.1 30.98 - 1 .67  1024.91 15.5 31 .57  -1.68 1025.39 w 

4 .9  16.99 -1.04 1013.57 10.2 31 .00  -1 .67  1024.93 15.8 31 .61  -1.68 1025.42 
5 . 0  19.23 -1 .14  1015.39 10.5 30.98 -1 .69  15.9 31 .65  - 1 .67  1025.45 1024.91 
5 .2  24 .66  - 1  .38  1019.78 10.6 31.07 -1 .70  1024.98 16.0 31.67 - 1 .67  1025.47 
5 .3  27.09 -1 .47  1021.75 10.8 31 .12  -1 .70  1025.02 16.1 31 .69  - 1 .67  1025.49 
5 . 5  28.32 -1.49 1022.75 11.1 31.14 - 1 .71  16.4 31 .70  - 1 . 6 6  1025.50 1025.04 
5 . 9  28.88 -1 .53  1023.20 11.2 31.17 - 1 . 7 1  1025.07 16.5 31 .70  -1 .66  1025.50 
6 . 0  29.25 -1 .56  1023.50 11.3 31.23 -1.72 16 .6  31 .70  - 1 .66  1025:50 1025.11 
6 .3  29 .44  -1.57 1023.66 11.5 31.25 - 1 .73  1025.13 
6 .5  29.67 -1 .60  1023.85 11.7 31.23 - 1 . 7 1  1025.11 



STATION: 8701 0 DATE: I 2 May 

Sigma t 

-5 - 1 3 7 1 1  1 5  19 23 27 3 1 

Temperature 

-2 0 2 4 6 8 1 0  1 2  14 1 6  

Salinity 



Table A1.lO. Salinity, temperature (C) and density (kg.ms*-3) data by depth (dbar) for station 87010. May 12. 1987 

- ............................................................................................................................. 
Depth Salinity Temperature Density Depth Salinity Temperature Density Depth Salinity Temperature Density 



STATION: 87009 DATE: I 2 May 

Salinity 

Temperature 

-2 0 2 4 6 8 10 12 14 16 



T a b l e  A l . l l .  S a l i n i t y ,  t e m p e r a t u r e  ( C )  arid d e n s i t y  ( k g . m * * - 3 )  d a t a  b y  d e p t h  ( d b a r )  f o r  s t a t i o n  87009.  May 12. 1987. 

............................................................................................................................. 
Depth  S a l i n i t y  T e m p e r a t u r e  D e n s i t y  Depth  S a l i n i t y  Tempera ture  D e n s i t y  Depth  S a l i n i t y  T e m p e r a t u r e  D e n s i t y  



STATI 0 N : DATE: 13 May 

Sigma t ' 

-5 - 1 3 7 1 1  1 5  1 9  23 27 3 1  
I I I I I I I I 1 I 

Temperature 

Salinity 



T a b l e  A1 .12 .  S a l i n i t y ,  t e m p e r a t u r e  (C) and d e n s i t y  ( k g . m * * - 3 )  d a t a  b y  d e p t h  ( d b a r )  f o r  s t a t i o n  8 7 0 1 1 ,  May 1 3 ,  1987 .  

............................................................................................................................. 
Depth  S a l i n i t y  Tempera ture  D e n s i t y  D e p t h  S a l i n i t y  T e m p e r a t u r e  D e n s i t y  D e p t h  S a l i n i t y  T e m p e r a t u r e  D e n s i t y  



STATION: 8701 2 DATE: I 7 May 

Sigma t 

-5 -1 3 7 1 1  15 19 23 27 31 

Temperature 

Salinity 



T a b l e  A 1 . 1 3 .  S a l i n i t y ,  t e m p e r a t u r e  ( C )  and d e n s i t y  ( k g . m * * - 3 )  d a t a  by d e p t h  ( d b a r )  f o r  s t a t i o n  8 7 0 1 2 .  May 17 ,  1 9 8 7 .  

............................................................................................................................. 
D e p t h  S a l i n i t y  Tempera ture  D e n s i t y  Depth  S a l i n i t y  Tempera ture  D e n s i t y  D e p t h  S a l i n i t y  T e m p e r a t u r e  D e n s i t y  



STATION: 8701 3 DATE: I 9 May 

Sigma t 

-5 - 1  3 7 1 1  15 19 23 27 31 

Temperature 

-2 0 2 4 6 8 10 12 14 16 

Salinity 



T a b l e  A 1 . 1 4 .  S a l i n i t y .  t e m p e r a t u r e  ( C )  and d e n s i t y  ( k g . m * * - 3 )  d a t a  by d e p t h  ( d b a r )  f o r  s t a t i o n  8 7 0 1 3 .  May 1 9 .  1 9 8 7 .  

............................................................................................................................. 
Depth  S a l i n i t y  Tempera ture  D e n s i t y  Oepth S a l i n i t y  Tempera ture  D e n s i t y  Depth  S a l i n i t y  T e m p e r a t u r e  D e n s i t y  



STATION: 8701 5 DATE: I 9 July 

Sigma t 

-5 - 1 3 7 1 1  15 19 23 27 31 

Temperature 

-2 0 2 4 6 8 10 12 14 16 

Salinity 



Tab le  A1.15. S a l i n i t y ,  t e m p e r a t u r e  ( C )  and d e n s i t y  (kg .m** -3 )  d a t a  by  d e p t h  ( d b a r )  f o r  s t a t i o n  87015,  J u l y  19, 1987. 

--------------------------------------------------------------------------------------------------*--------------------------  

Depth  S a l i n i t y  Tempera tu re  D e n s i t y  Depth  S a l i n i t y  Tempera tu re  D e n s i t y  Dep th  S a l i n i t y  Tempera tu re  D e n s i t y  

0 . 6  29.85 3.59 1023.73 2 .6  32.07 1 .42  1025.66 4.8 32.13 1.40 1025.71 
0.7 29 .61  3 .82  1023.52 2 .8  32 .10  1.38 1025.69 4 . 9  32 .12  1.38 1025.71 
0 . 9  29.47 4.03 1023.39 3 . 2  32.  13 1.43 1025.71 5 . 0  32 .  13 1.30 1025.72 
1 .0  30.28 3.18 1024.10 3.3 32 .15  1 .42  1025.73 5 . 3  32 .14  1.26 1025.73 
1 .3  29.34 4 .22  1023.27 3 . 4  32 .09  1.47 1025.68 5 . 5  32 .10  1  .29 1025.70 
1.7 32.01 2.06 1025.57 3 . 8  32.  10 1.44 1025.69 5 . 6  32 .09  1.33 1025.69 
1.8 31 .82  2.14 1025.41 3 . 9  32.11 1.43 1025.70 5 . 8  32 .  11 1.34 1025.70 
2 .0  31.91 2.00 1025.50 4 . 2  32 .12  1 .42  1025.70 6 . 0  32.08 1.39 1025.67 
2 .1  31.69 2.26 1025.30 4 .3  32 .12  1 .42  1025.70 6 . 2  32 .10  1.38 1025.69 
2 .2  32.14 1.49 1025.72 4 .4  32.11 1.42 1025.70 6 .3  32.07 1.42 1025.66 
2 .4  32 .07  1.42 1025.66 4 .7  32.  12 1 .42  1025.70 6 . 4  32.08 1 .42  1025.67 



STATION: 8701 6 DATE: 1 9 July 

Slgma t 

-5 - 1 3 7 1 1  15 19 23 27 3 1  

Temperature 

-2 0 2 4 6 8 10 12 1 4  16 

Salinity 

0 4 8 12 16 20 24 28 32 36 



Table A1.16. Salinity, temperature ( C )  and density (kg.mt*-3) data by depth (dbar) for station 87016. July 19. 1987. 

............................................................................................................................. 
Depth Salinity Temperature Density Depth Salinity Temperature Density Depth Salinity Temperature Density 



STATION: 8701 7 DATE: 20 July 

Sigma t 

Temperature 

-2 0 2 4 6 8 10 1 2  14 16 

Salinity 



T a b l e  A1.17. S a l i n i t y ,  t e m p e r a t u r e  ( C )  a n d  d e n s i t y  (kg.m**-3) d a t a  b y  d e p t h  ( d b a r )  f o r  s t a t i o n  87017. J u l y  20. 1987. 

............................................................................................................................. 
D e p t h  S a l i n i t y  T e m p e r a t u r e  D e n s i t y  D e p t h  S a l i n i t y  T e m p e r a t u r e  D e n s i t y  D e p t h  S a l i n i t y  , T e m p e r a t u r e  D e n s i t y  

0.1 24.68 8.18 1019.16 8.5 31.24 -1 .08 1025.11 17.7 31.71 -1.54 1025.50 
0.2 24.76 8.04 1019.24 8.6 31.25 -1.12 1025.12 17.8 31.72 -1.53 1025.51 
0.5 24.85 8.03 1019.31 8.7 31.27 -1.15 18.0 31.70 -1.52 1025.49 1025.13 
0.7 26.15 6.22 1020.54 8.8 31.29 -1.16 1025.15 18. 1 31.72 -1.51 1025.51 
0.9 29.51 2.07 1023.57 9.0 31.28 -1.21 1025.14 18.4 31.76 -1.50 1025.54 
1.0 29.12 1.68 1023.28 9.4 31.28 -1.25 1025.15 18.6 31.79 -1.49 1025 .,56 
1.1 29.30 2.11 1023.40 9.5 31.28 -1.23 18.7 31.85 -1.48 1025.61 1025.15 
1.2 29.83 0.91 1023.89 10. 1 31.29 -1.23 1025.15 19.2 31.89 -1.48 1025.65 
1.3 30.19 1.24 1024.17 10.2 31.29 -1.23 1025.15 19.3 31.93 -1.48 1025.68' 
1.5 29.30 1.41 1023.44 10.3 31.30 -1.24 1025.16 19.5 31.91 -1.47 1025.66 
1.7 29.65 0.83 1023.75 10.5 31.31 -1.25 1025.17 19.6 31.93 -1.47 1025.68 
2.0 29.75 0.68 1023.84 10.6 31.33 -1.29 1025.19 19.7 31.91 -1.47 1025.66 

' 2.1 29.74 0.68 1023.83 10.8 31.31 -1.33 1025.17 19.8 31.93 -1.46 1025.68 
2.3 29.75 0.74 1023.84 1 . 0  31.30 -1.34 1025.16 20.3 32.01 -1.41 1025.74 
2.4 29.67 0.87 1023.77 1 1 . 1  31.30 -1.34 1025.16 20.8 32.12 -1.28 1025.83 
2.6 29.94 0.56 1024.00 1 1  .3 31.32 -1.31 1025.18 21.1 32.16 -1.35 1025.86 
2.8 30.08 0.43 1024.12 11.6 31.34 -1.34 1025.20 21.2 32.15 -1.32 1025.85 P 
2.9 30.16 0.27 1024.19 11.7 31.35 -1.42 1025.21 21.3 32.17 -1.33 1025.87 -4 

3.1 30.29 0.17 1024.30 11.9 31.37 -1.50 1025.22 21.4 32.15 -1.29 1025.85 
3.4 30.44 0.01 1024.43 12.1 31.40 -1.52 1025.25 21.6 32.18 -1.23 1025.87 
3.9 30.59 -0.17 1024.55 12.2 31.38 -1.52 1025.23 21.7 32.14 -1.24 1025.84 
4.1 30.64 -0.24 1024.60 12.4 31.38 -1.53 1025.23 21.8 32.15 -1.21 1025.85 
4.3 30.75 -0.33 1024.69 12.9 31.38 -1.55 1025.23 21.9 32.15 -1.21 1025.85 
4.4 30.74 -0.30 1024.68 13.1 31.40 -1.51 1025.25 22.1 32.21 -1.21 1025.90 
4.7 30.81 -0.42 1024.74 13.4 31.42 -1.52 1025.27 22.7 32.31 -1.36 1025.98 
4.8 30.89 -0.56 1024.81 13.5 31.43 -1.52 1025.27 22.9 32.31 -1.40 1025.98 
4.9 30.97 -0.67 1024.88 13.7 31.43 -1.52 1025.27 23.2 32.32 -1.40 1025.99 
5.2 30.96 -0.70 1024.87 13.8 31.46 -1.53 1025.30 23.3 32.31 -1.38 1025.98 
5.4 30.96 -0.62 1024.87 13.9 31.46 -1.54 23.4 32.29 -1.38 1025.97 1025.30 
5.6 31.01 -0.57 1024.91 14.0 31.48 -1.56 1025.31 23.5 32.29 -1.37 1025.97 
5.8 31 .OO -0.56 1024.90 14.3 31.49 -1.56 1025.32 23.6 32.29 -1.37 1025.97 
5.9 31.01 -0.57 1024.91 14.4 31.51 -1.58 1025.34 23.8 32.28 -1.37 1025.96 
6.2 31.04 -0.59 1024.93 14.6 31.52 -1.57 1025.35 24.0 32.30 -1.35 1025.98 
6.3 31.05 -0.61 1024.94 15.2 31.54 -1.55 1025.36 24.4 32.33 -1.25 1026.00 
6.4 31.07 -0.63 1024.96 15.4 31.59 -1.51 1025.40 24.5 32.34 -1.26 1026.01 
6.6 31.08 -0.66 1024.97 15.5 31.59 -1.49 1025.40 25.0 32.39 -1.38 1026.05 
6.8 31.14 -0.71 1025.02 15.6 31.61 -1.49 1025.42 25.1 32.40 -1.37 1026.06 
6.9 31.18 -0.74 1025.05 15.8 31.59 -1.49 1025.40 25.3 32.40 -1.38 1026.06 
7.0 31.19 -0.77 1025.06 16.0 31.60 -1.51 1025.41 25.4 32.38 -1.36 1026.04 
7.3 31.18 -0.82 1025.05 16.4 31.64 -1.58 1025.45 25.5 32.38 -1.35 1026.04 
7.4 31.19 -0.88 1025.06 16.5 31.67 -1.58 1025.47 25.6 32.38 -1.37 1026.04 
7.6 31.23 -0.95 1025.10 16.9 31.68 -1.58 1025.48 25.7 32.41 -1.36 1026.06 
7.9 31.22 -1.04 1025.09 17. 1 31.70 -1.57 1025.49 26.0 32.47 -1.32 1026.11 
8.0 31.23 -1 .08 1025.10 17.2 31.69 -1.56 1025.49 26.6 32.50 -1.37 1026.14 
8.1 31.24 -1.04 1025.1 1 17.4 31.67 -1.55 1025.47 26.7 32.50 -1.37 1026.14 
8.4 31.23 -1.06 1025.10 17.5 31.67 -1.55 1025.47 26.8 32.49 -1.36 1026.13 
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STATION: 8701 8 DATE: 20 July 

Sigma t 

-5 - 1 3 7 11 15 19 23 27 3 1 
I I I I I I I I I I 



Table A1.18. Salinity, temperature (C) and density (kg.m**-3) data by depth (dbar) for station 87018. July 20. 1987. 

............................................................................................................................. 
Depth Salinity Temperature Density Depth Salinity Temperature Density Depth Salinity Temperature Density 

0.2 23.76 9.06 1018.33 7.8 30.77 -0.82 1024.72 15.8 31.20 - 1  -34 1025.08 
0.4 23.76 9.06 1018.33 7.9 30.66 -0.65 1024.63 16.2 31.22 -1.38 1025.10 
0.5 23.76 9.07 1018.32 8.0 30.73 -0.55 1024.68 16.4 31.22 -1.41 1025.10 
0.6 23.76 9.06 1018.33 8.1 30.82 -0.51 1024.75 16.5 31.22 -1.43 1025.10 
0.8 23.77 9.07 1018.33 8.3 30.83 -0.52 1024.76 16.7 31.22 -1.44 1025.10 
0.9 23.77 9.07 1018.33 8.4 30.84 -0.54 1024.77 16.8 31.23 -1.47 1025.11 
1.0 23.76 9.06 1018.33 8.5 30.96 -0.86 1024.88 16.9 31.24 -1.46 1025.12 
1.1 23.77 9.06 1018.33 8.8 30.96 -0.99 1024.88 17.0 31.26 -1.51 1025.14 
1.3 23.76 9.06 1018.33 9.1 30.95 -1.07 1024.87 17.3 31.25 -1.54 1025.13 
1.4 23.76 9.06 1018.33 9.4 30.96 -1.07 1024.88 17.5 31.26 -1.54 1025.14 
1.5 23.75 9.06 1018.32 9.5 30.95 -0.97 1024.87 17.6 31.25 -1.54 1025.13 
1.6 23.76 9.05 1018.33 9.6 30.94 -0.85 1024.86 17.8 31.24 -1.54 1025.12 
1.7 23.76 9.05 1018.33 9.8 30.93 -0.84 1024.85 17.9 31.26 -1.55 1025.14 
1.9 23.77 9.05 1018.33 9.9 31.00 -0.86 1024.91 18.0 31.25 -1.56 1025.13 
2.0 23.77 9.06 1018.33 10.1 31.03 -0.92 1024.93 18.1 31.25 -1.56 1025.13 
2.2 23.78 9.04 1018.34 10.3 31.02 -0.95 1024.93 18.2 31.27 -1.55 1025.14 
2.5 23.78 9.02 1018.35 10.5 31.07 -1.01 1024.97 18.4 31.26 -1.55 1025.14 Cn 
2.7 23.86 8.90 1018.42 10.6 31.06 -1.03 1024.96 18.6 31.27 -1.56 1025.14 + 
2.8 23.87 8.87 1018.44 10.7 31.08 -1.04 1024.98 18.8 31.27 -1.57 1025.14 
3.0 23.87 8.89 1018.43 10.9 31. 1 1  -1.07 1025.00 18.9 31.27 -1.57 1025.14 
3.1 23.97 8.75 1018.53 11.0 31.09 -1.12 1024.99 19.1 31.28 -1.57 1025.15 
3.5 24.48 8.12 1019.01 11.2 31.11 -1.21 1025.01 19.3 31.29 -1.57 1025.16 
3.8 27.19 4.96 1021.49 11.5 31.13 -1.32 1025.03 19.4 31.29 -1.58 1025.16 
4.0 29.41 2.06 1023.49 11.7 31.13 -1.37 1025.03 19.5 31.29 -1.57 1025.16 
4.1 29.66 1.66 1023.72 11.8 31.14 -1.38 1025.03 19.6 31.29 -1.58 1025.16 
4.2 29.84 1.25 1023.88 12.0 31.13 -1.40 1025.03 19.9 31.29 -1.58 1025.16 
4.3 30.03 1.21 1024.04 12.1 31.15 -1.40 1025.04 20.1 31.29 -1.58 1025.16 
4.5 30.21 1.17 1024.19 12.2 31.14 -1.40 1025.04 20.2 31.31 -1.58 1025.18 
4.6 30.01 0.91 1024.04 12.3 31.13 -1.42 1025.03 20.5 31.31 -1.58 1025.18 
4.8 30.12 0.73 1024.14 12.6 31.14 -1.43 1025.04 20.6 31.31 -1.58 1025.18 
5.1 30.24 0.54 1024.24 13.0 31.14 -1.44 1025.04 20.7 31.31 -1.58 1025.18 
5.2 30.32 0.46 1024.31 13.2 31.15 -1.43 1025.04 20.8 31.32 -1.58 1025.19 
5.3 30.33 0.41 1024.32 13.3 31.15 -1.43 1025.04 21.1 31.32 -1.59 1025.19 
5.6 30.40 0.18 1024.39 13.6 31.15 -1.42 1025.04 21.3 31.33 -1.60 1025.19 
5.7 30.48 0.05 1024.46 13.7 31. 15 -1.41 1025.04 -1.60 1025.20 21.5 31.34 
5.8 30.48 -0.07 1024.46 13.9 31.15 -1.34 1025.04 21.6 31.33 -1.60 1025.19 
6.0 30.51 -0.23 1024.49 14.3 31.16 -1.30 1025.05 21.7 31.33 -1.60 1025.19 
6.2 30.58 -0.37 1024.55 14.7 31.19 - 1  .29 1025.07 21.8 31.35 -1.60 1025.21 
6.3 30.61 -0.43 1024.58 14.8 31.19 -1.29 1025.07 22.1 31.35 -1.60 1025.21 
6.6 30.61 -0.49 1024.58 14.9 31.19 -1.29 1025.07 22.3 31.35 -1.60 1025.21 
6.7 30.66 -0.52 1024.62 15.0 31.19 -1.29 1025.07 22.5 31.34 -1.60 1025.20 
6.8 30.62 -0.52 1024.59 15.2 31.19 -1.30 1025.07 22.6 31.36 -1.60 1025.22 
6.9 30.66 -0.56 1024.62 15.3 31.20 -1.30 1025.08 22.7 31.35 -1.60 1025.21 
7.2 30.70 -0.66 1024.66 15.4 31.21 -1.32 1025.09 -1.60 1025.21 22.8 31.35 
7.4 30.73 -0.78 1024.69 15.6 31.21 -1.31 1025.09 22.9 31.37 -1.60 1025.23 
7.7 30.76 -0.89 1024.71 15.7 31.21 -1.32 1025.09 23.1 31.38 -1.59 1025.23 
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46.7 32 .25  -1 .39  1025.94 54 . O  32 .48  -1 .32  1026.12 61.7 32 .66  -1.37 1026.27 
46.9 32 .26  -1 .39  1025.94 54 .3  32 .50  -1 .22  1026.13 61.8 32.66 -1.37 1026.27 
47 .0  32 .25  -1.39 1025.94 54 .5  32 .51  -1 .22  61 .9  32 .67  - 1 .36  1026.28 1026.14 
47 .2  32 .25  -1.40 1025.94 5 4 . 6  32.54 -1 .25  1026.17 62 .0  32 .66  - 1 .36  1026.27 
47 .4  32.25 -1.40 1025.94 54.9 32.54 -1 .25  1026.17 62 .3  32.67 -1.36 1026.28 
47 .5  32 .26  -1 .39  1025.94 55 .0  32 .54  - 1  - 2 5  1026.17 62.4 32.67 - 1 .36  1026 ..28 
4 7 . 6  32 .26  -1.35 1025.94 5 5 . 1  32 .55  -1 .25  1026.18 6 2 . 6  32.69 -1.36 1026.29 
47.7 32.27 -1 .30  1025.95 55 .3  32.55 -1 .25  1026.18 62 .8  32.68 - 1 .36  1026.28 
47.8 32.28 -1.31 1025.96 55 .4  32.55 - 1 .26  1026.18 62 .9  32 .69  - 1 .36  1026.29 
48 .0  32 .26  -1.28 1025.94 55 .7  32 .58  -1 .26  1026.20 63 .0  32.70 - 1 .36  1026.30 
48 .1  32 .22  -1 .23  1025.91 55.9 32 .58  -1 .26  1026.20 63 .  1 32.69 - 1 .36  1026.29  
48.3 32 .27  -1.20 1025.95 56.0 32.58 - 1 .26  ' 1026.20 63 .5  32 .69  -1 .37  1026.29 
48.7 32 .30  -1.14 1025.97 56.2 32.58 -1 .27  1026.20 63 .7  32 .70  - 1  . 36  1026.30 
4 9 . 0  32.30 -1 .18  1025.97 56 .5  32.58 -1 .27  1026.20 64 .0  32.70 -1 .36  1026.30 
49 .1  32.31 -1.20 1025.98 5 6 . 6  32.59 -1 .28  64 .1  32.70 - 1 .36  1026.30 1026.21 
49 .2  32 .32  -1.20 1025.99 56 .7  32 .58  - 1  ,27 1026.20 64.4 32 .70  - 1 .36  1026.30 
49 .3  32 .32  -1.21 1025.99 5 7 . 0  32 .58  - 1 .28 1026.20 6 4 . 6  32 .71  - 1 . 3 5  1026.31 a 
49.5 32 .34  -1 .24  1026.00 5 7 . 1  32 .60  -1 .32  1026.22 64 .7  32 .71  -1.35 1026.31 W 

49.6 32 .36  - 1 .26  1026.02 57 .2  32 .60  -1 .32  1026.22 65 .0  32.71 - 1 .36  1026.31 
49.7 32 .34  -1 .32  1026.0 1 57 .5  32 .61  - 1 .32  1026.23 65 .1  32.72 - 1 .36  1026.32 
49 .8  32 .33  -1.33 1026.00 5 7 . 6  32 .60  -1.32 1026.22 6 5 . 2  32 .72  -1.36 1026.32 
50 .1  32 .34  -1.35 1026.01 5 7 . 7  32 .61  - 1 . 3 3  1026.23 65 .4  32 .72  -1 .36  1026.32 
50 .2  32 .34  -1 .34  1026.01 5 7 . 8  32 .62  - 1 .36  1026.24 65 .5  32 .74  - 1 .35  1026.33 
50 .3  32 .36  -1.34 1026.02 5 8 . 0  32.62 -1 .35  1026.24 65 .8  32 .72  -1 .33  1026.32 
50 .4  32 .36  -1 .35  1026.02 5 8 . 1  32.62 -1.35 1026.24 66 .2  32.74 - 1 .31  1026.33 
5 0 . 6  32.37 -1 .38  1026.03 58 .3  32 .62  -1.37 1026.24 66 .6  32.75 -1 .30  1026.34 
50 .7  32.37 -1.36 1026.03 58 .7  32 .62  -1 .38  1026.24 66.8 32.74 - 1 .30  1026.33 
50.8 32.37 -1.35 1026.03 5 8 . 8  32 .63  -1 .38  1026.24 66.9 32 .75  -1.29 1026.34 
50 .9  32.37 - 1 .36  1026.03 58.9 32.62 -1 .38  1026.24 67.1 32.74 -1.30 1026.33 
51 .0  32 .39  -1 .39  1026.05 59 .2  32 .62  -1 .39  1026.24 67 .2  32 .74  -1 .28  1026.33 
51 .3  32 .40  - 1 .36  1026.06 59 .3  32.64 -1.40 1026.25 67 .5  32 .75  -1 .28  1026.34 
51 .4  32.40 -1.35 1026.06 59 .4  32.64 -1.40 1026.25 67 .8  32.76 -1 .27  1026.35 
51 .5  32 .41  -1.35 1026.06 5 9 . 6  32 .64  -1.40 1026.25 68 .2  32.75 -1 .27  1026.34 
51 .7  32 .40  -1.36 1026.06 59 .7  32 .62  -1 .40  1026.24 -1 .27  1026.34 68 .6  32.75 
5 1 . 9  32.42 -1.36 1026.07 59 .8  32 .64  -1 .40  1026.25 68 .9  32 .78  -1 .27  1026.36 
52 .3  32.44 -1.36 1026.09 59.9 32 .64  -1 .40  1026.25 69 .2  32.78 - 1 .27  1026.36 
52 .4  32 .45  -1 .37  1026.10 60 .0  32.64 -1.39 69.4 32 .76  - 1 . 2 7  1026.35 1026.25 
52 .5  32 .46  -1 .39  1026.11 60 .3  32.64 -1.40 1026.25 69 .5  32 .76  -1 .27  1026.35 
52 .7  32.46 -1 .39  1026.11 60 .4  32 .65  -1 .40  1026.26 69 .7  32 .76  -1 .28  1026.35 
52 .8  32.46 -1 .39  1026.11 60 .5  32 .64  -1 .40  1026.25 69 .9  32 .76  -1 .27  1026.35 
53 .2  32 .46  -1 .40  1026.11 60 .7  32 .65  -1 .40  70.1 32.77 -1.28 1026.35 1026.26 
53 .3  32 .48  -1 .40  1026.12 60 .8  32 .64  -1 .39  1026.25 70.4 32 .76  -1 .28  1026.35 
53.4 32 .46  -1.40 1026.11 60 .9  32.66 -1 .39  1026.27 70.5 32.79 - 1 .30  1026.37 
5 3 . 6  32.47 -1 .40  1026.11 61 .2  32 .65  -1 .38  1026.26 70 .9  32.76 - 1 .30  1026.35 
5 3 . 8  32 .47  -1.39 1026.11 61 .4  32 .66  -1 .37  1026.27 71 .3  32.78 -1 .30  1026.36 
53 .9  32 .48  -1.35 1026.12 61.5 32 .66  -1 .37  1026.27 71.5 32 .77  - 1 .30  - 1026.36 
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- 1 . 44  1026.48 
- 1 .44  1026.47 
-1 .44  1026.49 
-1 .44  1026.49 
- 1 .44  1026.48 
- 1 .44  1026.49 
- 1 .44  1026.49 
-1 .44  1026.49 
-1 .44  1026.50 
- 1 .44  1026.49  
- 1 .44  1026.51 
- 1 .44  1026.50 
- 1 .44  1026.50 
-1 .44  1026.49 
- 1 .44  1026.5 1 
- 1 . 44  1026.50 
- 1 .44  1026.51 
- 1 .42  1026.49 
-1 .42  1026.51 
-1 .42  1026.51 
-1 .42  1026.51 
- 1 .43  1026.52 
- 1 .43  1026.52 
- 1 .43  1026.52 
- 1 .43  1026.51 
- 1 .43  1026.52 
-1.43 1026.53 
-1 .42  1026.53 
- 1 .42  1026.55 
- 1 .42  1026.55 
-1.42 1026.55 
-1 .42  1026.55 
- 1 .42  1026.54 
- 1 .41  1026.55 
- 1 .41  1026.55 
- 1 .42  1026.55 
-1 .42  1026.55 
- 1.42 1026.55 
- 1 .42  1026.55 
- 1 .42  1026.55 
- 1 .43  1026.57 
-1 .44  1026.57 
- 1 .43  1026.56  
-1 .44  1026.57 
-1 .44  1026.57 
-1.44 1026.55 
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Depth Salinity Temperature Density Depth Salinity Temperature Density Depth Salinity Temperature Density 

-1.39 
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STATION: 87020 'DATE: 22 July 

Sigma t 

-5 -1 3 7 1 1  1 5  1 9  23 27 31 
I I I I I I I I I I 

Temperature 

-2 0 2 4 6  8 10 12 1 4  16 

Salinity 



Table A1.19 .  Salinity, temperature (C) and density (kg.m**-3) data by depth (dbar) for station 87020,  July 2 2 ,  1987. 

............................................................................................................................. 
Depth Salinity Temperature Density Depth Salinity Temperature Density Depth Salinity ,Temperature Density 



STATION: 87021 DATE: 22 July 

Sigma t ' 

-5 - 1 3 7 1 1  15 19 23 27 31 
I 1 I I I I I I I I 

Temperature 

Salinity 



Table A1.20. Salinity. temperature (C) and density (kg.m**-3) data by depth (dbar) for station 87021. July 22, 1987: 

............................................................................................................................. 
Depth Salinity Temperature Density Depth Salinity Temperature Density Depth Salinity Temperature Density 

0.1 18.97 11.23 1014.29 5.5 31.49 -1.48 1025.32 -0.36 1025.59 1 1  .2 31.87 
0.2 19.91 11.21 1015.02 5.7 31.51 -1.42 1025.34 11.3 31.86 -0.37 1025.59 
0.3 21.12 9.96 1016.15 5.8 31.57 - 1 .52 1025.39 11.5 31.87 -0.45 1025.60 
0.5 21.32 10.17 1016.27 6.0 31.55 -1.54 1025.37 11.6 31.89 -0.54 1025.62 
0.6 21.21 9.65 1016.26 6.1 31.56 -1.52 1025.38 11.7 31.89 -0.54 1025.62 
0.7 26.23 5.13 1020.72 6.4 31.56 -1.48 1025.38 11.8 31.87 -0.54 1025.60 
0.9 30.32 2.50 1024. 19 6.5 31.57 -1.44 1025.39 12. 1 31.89 -0.56 1025.62 
1.0 30.67 2.35 1024.48 6.8 31.55 -1.42 1025.37 12.2 31.90 -0.58 1025.63 
1.2 31.13 1.34 1024.91 6.9 31.57 -1.39 1025.38 12.3 31.88 -0.59 1025.61 
1.4 31.20 0.67 1025.01 7.0 31.55 -1.35 1025.37 12.4 31.89 -0.59 1025.62 
1.6 30.74 0.97 1024.62 7.1 31.55 -1.30 1025.37 12.6 31.88 -0.59 1025.61 
1.7 30.25 1.55 1024.20 7.4 31.61 -1.30 1025.41 12.8 31.87 -0.61 1025.60 
1.8 31.67 -0.16 1025.43 7.6 31.57 -1.09 1025.38 -0.62 1025.62 12.9 31.89 
2.0 31.87 -0.74 1025.61 7.8 31.56 -0.86 1025.36 13.1 31.89 -0.62 1025.62 
2.1 31.62 -0.94 1025.41 7.9 31.48 -0.40 1025.28 13.2 31.89 -0.63 1025.62 
2.3 31 .61 -1.03 1025.41 8.1 31.48 -0.28 1025.28 13.3 31.91 -0.64 1025.64 
2.6 31.63 -1.25 1025.43 8.2 31.55 -0.37 1025.34 13.4 31.91 -0.64 1025.64 
2.7 31.62 -1.26 1025.42 8.4 31.73 -0.37 13.6 31.89 -0.65 1025.62 1025.48 
2.8 31.60 -1.26 1025.41 8.5 31.68 -0.03 1025.43 13.8 31.92 -0.69 1025.65 
3.1 31.53 -1.30 1025.35 8.6 31.74 -0.32 1025.49 14.0 31.92 -0.71 1025.65 
3.2 31.49 -1.26 1025.32 8.9 31.74 -0.23 1025.48 14.3 31.92 -0.74 1025.65 
3.3 31.49 -1.22 1025.32 9.1 31.74 -0.17 1025.48 14.4 31.93 -0.76 1025.66 
3.4 31.50 -1.19 1025.32 9.2 31.72 0.00 1025.46 14.5 31.93 -0.77 1025.66 
3.7 31.51 -1.23 1025.33 9.3 31.75 -0.02 1025.48 14.7 31.93 -0.77 1025.66 
3.8 31.53 -1.34 1025.35 9.5 31.75 -0.02 1025.48 14.8 31.91 -0.75 1025.64 
4.1 31.53 -1.36 1025.35 9.6 31.73 -0.05 1025.47 14.9 31.95 -0.77 1025.67 
4.2 31.46 -1.26 1025.29 9.7 31.79 -0.05 1025.52 -0.78 1025.67 15.0 31.94 
4.3 31.44 -1.28 1025.28 10.0 31.82 -0.09 1025.54 15. 1 31.93 -0.77 1025.66 
4.6 31 .52 -1.37 1025.34 10.2 31.83 -0.13 1025.55 15.3 31.91 -0.77 1025.64 
4.8 31.52 -1.42 1025.34 10.4 31.82 -0.17 1025.55 15.5 31.92 -0.77 1025.65 
4.9 31.54 -1.46 1025.36 10.6 31.84 -0.20 1025.56 15.8 31.89 -0.77 1025.63 
5.2 31.54 -1.49 1025.36 10.7 31.83 -0.23 15.9 31.91 -0.77 1025.64 1025.56 
5.3 31.55 -1.52 1025.37 1 1  .O 31.83 -0.27 1025.56 
5.4 31.56 -1.54 1025.38 1 1  .1 31.84 -0.28 1025.57 



STATION: 87022 DATE: 22 July 

Sigma t 

Temperature 

Salinity 



Table A1.21. Salinity. temperature (C) and density (kg.mt*-3) data by depth (dbar) for station 87022. July 22. 1987. 

............................................................................................................................. 
Depth Salinity Temperature Density Depth Salinity Temperature Density Depth Salinity ,Temperature Density 

1025.41 
1025.41 
1025.40 
1025.42 
1025.47 
1025 ..48 
1025.49 
1025.51 
1025.52 
1025.53 
1025.53 
1025.53 
1025.53 
1025.54 
1025.56 
1025.57 
1025.58 
1025.59 
1025.58 
1025.60 
1025.59 
1025.58 
1025.58 
1025.60 
1025.60 
1025.61 
1025.64 
1025.66 
1025.64 
1025.63 
1025.68 
1025.68 
1025.69 
1025.70 
1025.70 
1025.69 
1025.69 
1025.70 
1025.73 
1025.70 
1025.69 
1025.73 
1025.72 
1025.69 
1025.71 
1025.73 
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Table A1.21. Station 87022 continued. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Depth Salinity Temperature Density Depth Salinity Temperature Density Depth Salinity Temperature Density 

23.0 32.08 -0.5 1 1025.77 26. 1 32.17 - 1  .07 1025.86 28.8 32.24 -1.03 1025.92 
23.1 32.04 -0.53 1025.74 26.3 32.20 -1.11 28.9 32.24 -1.03 1025.92 1025.89 
23.3 32.05 -0.45 1025.74 26.6 32.22 -1.13 1025.90 29.2 32.25 -1.03 1025.93 
23.4 32.18 -0.84 1025.86 26.7 32.22 -1.12 1025.90 29.3 32.26 -1.03 1025.93 
23.5 32.07 -0.82 1025.77 26.8 32.21 -1.11 1025.90 29.4 32.24 -1.03 1025.92 
23.6 32.10 -0.82 1025.80 27.0 32.22 -1.09 1025.90 29.6 32.26 -1.03 1025.93 
24.6 32.12 -1.09 1025.82 27.1 32.22 -1.07 1025.90 29.8 32.26 - 1  .02 1025.93 
24.9 32.13 -1.04 1025.83 27.3 32.23 -1.05 1025.91 30.0 32.26 -1.02 1025.93 
25.0 32.14 -1.03 1025.84 27.6 32.23 - 1  .05 1025.91 30.2 32.26 -1.01 1025.93. 
25.1 32.14 - 1  .O1 1025.84 27.7 32.26 -1.05 1025.93 30.4 32.26 -1.02 1025.93 
25.2 32.14 -1.01 1025.84 28.0 32.24 -1.04 1025.92 30.8 32.27 -1.02 1025.94 
25.4 32.15 - 1  .O1 1025.84 28.1 32.24 -1.04 1025.92 30.9 32.25 - 1  .02 1025.93 
25.5 32.15 - 1  .O1 1025.84 28.2 32.25 -1.04 1025.93 31.2 32.26 -1.01 1025.93 
25.6 32.16 -1.02 1025.85 28.3 32.25 - 1  .04 1025.93 31.3 32.26 -1.01 1025.93 
25.9 32. 18 -1.06 1025.87 28.5 32.24 -1.04 1025.92 31.4 32.25 -1.02 1025.93 
26.0 32.19 -1.07 1025.88 28.7 32.25 -1.03 1025.93 

rn 
P 





STATION: 87023 DATE: 23 July 

S l g m a t  . 

-5 - 1  3 7 1 1  15 1 9  23 27 31 

Temperature 

-2 0 2 4 6 8 1 0  1 2  1 4  1 6  



Tab le  A1.22. S a l i n i t y .  t e m p e r a t u r e  ( C )  and d e n s i t y  (kg .m** -3 )  d a t a  by  d e p t h  ( d b a r )  f o r  s t a t i o n  87023. J u l y  23. 1987. 

............................................................................................................................. 
Depth  S a l i n i t y  Tempera tu re  D e n s i t y  Dep th  S a l i n i t y  Tempera tu re  D e n s i t y  Dep th  S a l i n i t y  Tempera tu re  D e n s i t y  

0.5 20.43 11.84 1015.33 4 . 6  29.10 2 .64  1023.21 9 .9  31 .34  -1.22 1025.19 
0 . 6  20.42 11.85 1015.32 4 . 8  29.49 2.20 1023.55 1 0 . 1  31.38 -1.27 1025.23 
0 . 7  20.43 11.84 1015.33 4 . 9  29 .95  1.53 1023.96 10.4 31 .44  -1.39 1025.28 
0 . 9  20.43 11.84 1015.33 5 . 0  30 .26  1.16 1024.23 10.5 31.43 -1 .41  1025.27 
1.0 20.43 11.84 1015.33 5 . 2  30 .44  0 .93  1024.38 10 .6  31.39 -1 .34  1025.24 
1 . 1  20.43 11.84 1015.33 5 . 3  30.64 0 .81  1024.55 10.8 31 .38  -1.30 1025.23 
1 . 2  20.44 11.84 1015.34 5 . 4  30 .49  0 .63  1024.44 11.0 31 .44  -1.36 1025.28 
1.4 20.43 11.85 1015.33 5 . 7  30 .26  0 .40  1024.26 11.3 31 .49  -1.42 1025.32 
1.7 20.44 11.84 1015.34 5 .8  30 .51  0.01 1024.48 11.7 31.52 -1.43 1025.34 
2 .0  20.43 11.85 1015.33  5 . 9  30 .67  -0 .20  1024.62 11 .8  31.53 -1 .42  1025.35 
2 .1  20.44 11.85 1015.34 6 . 3  30 .70  -0 .28  1024.65 12 .1  31 .54  -1.42 1025.36 
2 .2  20.43 11.84 10 15.33 6 . 5  30.85 -0.57 1024.78 12.3 31 .55  -1.43 1025.37 
2 .3  20.43 11.85 1015.33 6.7 30.93 -0.65 1024.85 12.6 31.55 -1 .43  1025.37 
2 . 6  20.43 11.84 1015.33 7 . 0  31.08 -0 .91  1024.97 -1 .42  1025.37 12.7 31.55 
2.8 20.43 11.84 1015.33 7 . 1  31.08 -0.92 1024.97 13 .8  31 .66  -1.46 1025.46 
3 . 3  20.42 11.85 1015.32 7 . 3  31 .10  -0 .83  1024.99 13.9 31.67 - 1.42 1025.47 
3 . 4  20.37 11.95 1015.27 7 . 4  31.13 -0 .84  1025.01 14.0 31 .66  -1.43 1025.46 OI 
3 .7  20.48 11.75 1015.38 7.8 31.18 -0 .95  1025.06 14.2 31.69 - 1 .46  1025.48 u 
3.8 21.22 10.75 1016.11 8 .0  31.19 -0 .97  1025.07 14.5 31.69 -1 .45  1025.48 
4 . 1  25.59 6.13 1020.11 8 . 6  31.24 -1.04 1025.11 15.4 31.77 -1 .48  1025.55 
4 . 2  27.26 4.85 1021.56 8 . 9  31.27 -1.16 1025.14 49 .9  32.70 -1.20 1026.30 
4.3 28.34 3.56 1022.53 9 . 0  31.21 -1 .07  1025.08 



STATION: 87024 DATE: 23 July 

Sigma t ' 

-5 - 1 3 7 1 1  15 19 23 27 31 

Temperature 

Salinity 



Table A1.23. Salinity, temperature ( C )  and density (kg.m**-3) data by depth (dbar) for station 87024. July 23, 1987. 

............................................................................................................................. 
Depth Salinity Temperature Density Depth Salinity Temperature Density Depth Salinity ,Temperature Density 

0.5 13.90 14.00 1009.94 14.5 32.01 -1.44 1025.74 23.0 32.20 -1.47 1025.90 
5.2 29.40 2.17 1023.48 14.8 32.02 -1.44 1025.75 23.2 32.21 -1.47 1025.91 
5.7 30.09 1.06 1024.10 14.9 32.03 -1.44 1025.76 23.3 32.22 -1.46 1025.91 
5.9 30.12 0.88 1024.13 15.0 31.99 -1.42 1025.73 23.5 32.27 -1.47 1025.95 
6.0 29.85 1.16 1023.90 15.1 31 .96 -1.40 1025.70 -1.48 1025.99 23.8 32.31 
6.1 30.12 0.84 1024.13 15.3 31.93 -1.36 1025.68 24.0 32.35 -1.48 1026.02 
6.3 30.34 0.59 1024.32 15.4 32.05 -1.43 1025.77 24.3 32.35 -1.48 1026.02 
6.4 30.49 0.32 1024.45 15.5 32.07 -1.44 1025.79 24.4 32.35 -1.48 1026.02 
6.7 30.31 0.21 1024.31 15.8 32.06 -1.44 1025.78 24.5 32.33 - 1  -47 1026.00 
6.9 30.81 -0.36 1024.74 15.9 32.05 -1.45 1025.77 24.6 32.33 -1.47 1026.00 
7.1 31.18 -0.62 1025.05 16.0 32.07 -1.45 1025.79 24.8 32.34 -1.48 1026.01 
7.3 31.26 -0.73 1025.11 16.1 32.05 -1.44 1025.77 25.0 32.36 -1.48 1026.03 
7.4 31.36 -0.93 1025.20 16.3 32.05 -1 -44 1025.77 25.3 32.36 -1.48 1026.03 
7.5 31.38 - 1 . 1 1  1025.22 16.5 32.07 -1.45 1025.79 25.4 32.36 -1.48 1026.03 
7.8 31.42 -1.22 1025.26 16.6 32.13 - 1  .46 1025.84 25.5 32.36 -1.48 1026.03 
7.9 31.21 -0.98 1025.08 16.8 32.10 -1.46 1025.82 25.6 32.36 -1.48 1026.03 
8.0 31.48 -1.26 1025.31 17.1 32.09 -1.46 1025.81 25.8 32.36 -1.48 1026.03 
8.1 31.23 -1.03 1025.10 17.4 32.10 -1.46 1025.82 25.9 32.37 -1.48 1026.04 
8.5 31.51 -1.34 1025.33 17.6 32.11 -1.47 1025.82 26.1 32.36 -1.48 1026.03 
8.9 31.45 -1.37 1025.29 17.7 32.08 -1.46 1025.80 26.2 32.36 -1.48 1026.03 
9.0 31.46 -1.38 1025.29 17.9 32.06 -1.45 1025.78 26.4 32.35 -1.47 1026.02 
9.3 31.47 -1.36 1025.30 18.0 32.08 -1.45 1025.80 26.6 32.36 -1.48 1026.03 
9.5 31.48 -1.38 1025.31 18. 1 32.11 -1.45 1025.82 26.9 32.36 -1.48 1026.03 
9.7 31.49 -1.37 1025.32 18.2 32.13 -1.45 1025.84 27.0 32.35 -1.48 1026.02 
10.0 31.54 -1.36 1025.36 18.5 32.12 - 1  .46 1025.83 27.1 32.37 -1.47 1026.04 
10.4 31.52 -1.40 1025.34 18.7 32.12 -1.47 1025.83 27.3 32.37 -1.48 1026.04 
10.7 31.54 -1.41 1025.36 18.9 32.12 -1.47 1025.83 27.6 32.36 -1.48 1026.03 
10.8 31.54 -1.40 1025.36 19.2 32.12 -1.47 1025.83 27.9 32.36 -1.48 1026.03 
11.0 31.54 -1.39 1025.36 19.5 32. 13 -1.47 1025.84 28.1 32.36 -1.48 1026.03 
11.2 31.53 -1.34 1025.35 19.6 32. 13 -1.47 1025.84 28.4 32.36 -1.48 1026.03 
11.3 31.64 -1.36 1025.44 19.7 32.13 -1.47 1025.84 28.5 32.35 -1.47 1026.02 
11.5 31.67 -1.40 1025.47 19.8 32.14 -1.47 1025.85 28.6 32.36 - 1.47 1026.03 
11.6 31.66 -1.43 1025.46 20.0 32.14 -1.47 28.7 32.37 -1.48 1026.04 1025.85 
11.8 31.68 -1.46 1025.47 20.1 32.13 -1.45 1025.84 28.8 32.37 -1.48 1026.04 
12.1 31.72 - 1  -47 1025.51 20.6 32.16 -1.47 1025.86 29.1 32.37 -1.48 1026.04 
12.3 31.69 - 1  -37 1025.48 21.1 32.16 -1.48 1025.86 29.2 32.35 -1.47 1026.02 
12.4 31.68 -1.33 1025.47 21.2 32.16 -1.48 1025.86 29.6 32.37 -1.48 1026.04 
12.7 31.73 -1.31 1025.51 21.3 32.16 -1.47 1025.86 29.9 32.37 -1.48 1026.04 
12.8 31.84 -1.36 1025.60 21.4 32.18 -1 .48 1025.88 30.2 32.36 -1.48 1026.03 
13.1 31.90 -1.44 1025.65 21.6 32.16 -1.48 1025.86 30.6 32.37 -1.48 1026.04 
13.3 31.92 -1.46 1025.67 21.7 32.18 -1.47 1025.88 30.8 32.37 -1.48 1026.04 
13.6 31.93 -1.46 1025.68 22.1 32.20 - 1  .48 1025.90 31.3 32.36 -1.48 1026.03 
13.7 31.92 -1.45 1025.67 22.3 32.21 -1.48 1025.91 31.6 32.35 - 1  -48 1026.02 
13.8 31.90 -1.44 1025.65 22.6 32.21 -1.48 32.0 32.36 -1.48 1026.03 1025.91 
14.0 31.97 -1.43 1025.71 22.8 32.22 -1.48 1025.91 
14.3 32.00 -1.43 1025.73 22.9 32.20 -1.47 1025.90 



STATION: 87025 .DATE: 23 July 

Sigma t 

Temperature 

4 6 8 10 12 14 16 

Salinity 



T a b l e  A 1 . 2 4 .  S a l i n i t y .  t e m p e r a t u r e  (C) and d e n s i t y  ( k g . m * * - 3 )  d a t a  b y  d e p t h  ( d b a r )  f o r  s t a t i o n  8 7 0 2 5 .  J u l y  2 3 ,  1987 .  

............................................................................................................................. 
Depth  S a l i n i t y  Tempera ture  D e n s i t y  D e p t h  S a l i n i t y  Tempera ture  D e n s i t y  D e p t h  S a l i n i t y  Tempera ture  D e n s i t y  



STATION: 87026 DATE: 24 July 

Sigma t 

Temperature 

Salinity 



T a b l e  A 1 . 2 5 .  S a l i n i t y .  t e m p e r a t u r e  (C) and d e n s i t y  ( k g . m c * - 3 )  d a t a  by d e p t h  ( d b a r )  f o r  s t a t i o n  8 7 0 2 6 ,  J u l y  2 4 .  1987.  

............................................................................................................................. 
Depth  S a l i n i t y  T e m p e r a t u r e  D e n s i t y  Depth  S a l i n i t y  T e m p e r a t u r e  D e n s i t y  Depth  S a l i n i t y  , T e m p e r a t u r e  D e n s i t y  



STATION: 8701 4 DATE: 26 July 

Temperature 

-2 0 2 4 6 8 10 12 14 16 
1 I I I I I I I I I 

Salinity 



T a b l e  A 1 . 2 6 .  Salinity, t e m p e r a t u r e  ( C )  and d e n s i t y  ( k g . m * * - 3 )  d a t a  by d e p t h  ( d b a r )  f o r  s t a t i o n  8 7 0 1 4 ,  J u l y  2 6 ,  1 9 8 7 .  

............................................................................................................................. 
Depth  S a l i n i t y  Tempera ture  D e n s i t y  D e p t h  S a l i n i t y  Tempera ture  D e n s i t y  Depth  S a l i n i t y  T e m p e r a t u r e  D e n s i t y  



STATION: 87027 DATE: 26 July 

Sigma t 

-5 - 1 3 7 1 1  1 5  19 23 27 31 

Temperature 

0 2 4 6 8 10 12 14 16  1 8  

Salinity 



Table A 1 . 2 7 .  Salinity. temperature (C) and density ( k g . m * * - 3 )  data by depth (dbar) for station 87027, July 26, 1987. 

............................................................................................................................. 
Depth Salinity Temperature Density Depth Salinity Temperature Density Depth Salinity Temperature Density 



STATION: 87028 DATE: 28 July 

Sigma t 

Temperature 

-2 0 2 4 6  8 10 1 2  14 16 

Salinity 



Table A 1 . 2 8 .  Salinity. temperature (C) and density (kg.m0*-3) data by depth (dbar) for station 8 7 0 2 8 .  July 2 8 ,  1987 .  

............................................................................................................................. 
Depth Salinity Temperature Density Depth Salinity Temperature Density Depth Salinity Temperature Density 



STATION: 87029 DATE: 28 July 

Temperature 

Salinity 



T a b l e  A 1 . 2 9 .  S a l i n i t y ,  t e m p e r a t u r e  (C) and d e n s i t y  ( k g . m L * - 3 )  d a t a  by d e p t h  ( d b a r )  f o r  s t a t i o n  8 7 0 2 9 ,  J u l y  2 8 ,  1 9 8 7 .  

............................................................................................................................. 
Depth  S a l i n i t y  Tempera ture  D e n s i t y  D e p t h  S a l i n i t y  Tempera ture  D e n s i t y  D e p t h  S a l i n i t y  Tempera ture  D e n s i t y  



STATION: 8 7 A . 3 0  DATE: 29 July 

Sigma t 

-5 -1 3 7 1 1  15 19 23 27 31 
I I I I 1 I I I I I 

Temperature 

-2 0 2 4 6 8 10 12 1 4  16 
I 1 I 1 I I I I I I 

Salinity 



T a b l e  A 1 . 3 0 .  S a l i n i t y .  t e m p e r a t u r e  (C) and d e n s i t y  ( k g . m * * - 3 )  d a t a  by d e p t h  ( d b a r )  f o r  s t a t i o n  87A30.  ~ u l y  2 9 ,  1987 .  
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T a b l e  A 1 . 3 1 .  S a l i n i t y ,  t e m p e r a t u r e  ( C )  and d e n s i t y  ( k g . m * * - 3 )  d a t a  by d e p t h  ( d b a r )  f o r  s t a t i o n  8 7 8 3 0 .  J u l y  2 9 ,  1987 .  
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T a b l e  A 1 . 3 2 .  S a l i n i t y .  t e m p e r a t u r e  (C) and d e n s i t y  ( k g . m * * - 3 )  d a t a  b y  d e p t h  ( d b a r )  f o r  s t a t i o n  8 7 0 3 1 .  J u l y  2 9 ,  1987 
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T a b l e  A1.33. Salinity. temperature (C) and density (kg.m**-3) data by depth (m) for station 87033. August 1 .  1987. 
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T a b l e  A 1 . 3 4 .  S a l i n i t y .  t e m p e r a t u r e  (C) and d e n s i t y  (kg.m**-3) d a t a  by d e p t h  ( d b a r )  f o r  s t a t i o n  87050.  August 5 .  1987. 
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T a b l e  A 1 . 3 5 .  S a l i n i t y .  t e m p e r a t u r e  (C) and d e n s i t y  ( k g . m * * - 3 )  d a t a  by d e p t h  ( d b a r )  f o r  s t a t i o n  8 7 0 5 1 .  August 10 ,  1987 
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Table A1.36. Salinity, temperature ( C )  and density (kg.m**-3) data by depth (dbar) for station 87052. August 12. 1987. 
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T a b l e  A 1 . 3 6 .  S t a t i o n  87052  c o n t i n u e d .  
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Tab le  A1.37. S a l i n i t y ,  t e m p e r a t u r e  ( C )  and d e n s i t y  ( kg .m* * -3 )  d a t a  by  d e p t h  ( d b a r )  f o r  s t a t i o n  87053,  August  13. 1987 
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T a b l e  A 1 . 3 7 .  S t a t i o n  87053  c o n t i n u e d .  
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