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PREFACE 

These catalogues are produced by the Data Assessment Division at the 
Institute of Ocean Sciences and the Regulatory and Native Affairs Division at 
the Freshwater Institute. Joint government and industry contract projects 
have catalogued marine data sets, their focus being mainly on oceanography and 
fisheries. Data quality appraisals are included to ass.ist in establishing the 
useful ness of given data for particular analyses or purposes. The ratings 
also determine the confidence that can be placed on interpretations 
incorporating those data. 

The appraisals will assist in establishing priorities for incorporating 
the most useful data in the national Marine Environmental Data Service (MEDS) 
archives. Additional uses of the catalogues include the provision of the best 
available resume of marine data sources for research planning, environmental 
assessments, land use planning, regulatory approvals and operational 
procedures. 

In the past, the pace of offshore development activity has emphasized the 
need to review the sufficiency and suitability of available scientific 
information for design, regulatory and planning purposes. The review is a 
three-stage process: 1) compilation and appraisal of the existing data sets; 
2) analysis of the suitability of existing data sets for contributing answers 
to questions of concern; and, 3) analysis and interpretation of datc;t and 
estimation of scientific confidence in the answer to the particular question. 
This whale catalogue for the Northwest Passage represents part of the results 
of the first stage. 

Brian Smi 1 ey and Larry de lVI arch 
Scientific Editors 
Arctic Data Compilation and Appraisal 

Series 
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ABSTRACT 

Norton, P., L. de March and B.D. Smiley. 1987. Arctic 
Appraisal. Volume 13. Northwest Passage: Biological 
1820 to 1984. Can. Data Rep. Hydrogr. Ocean Sci. 5: 
244 p., Part 2, 487 p.). 

Data Compilation and 
Oceanography-Whales, 

(Vol. 13, Part 1, 

This volume is one of a group of catalogues designed to compile and 
appraise marine data sets for the Canadian Arctic. For user convenience, the 
group has been organized with its subject matter divided into three general 
disciplines: physics, chemistry and biology. The Arctic has been arbitrarily 
divided into seven geographical areas incorporating, where possible, major 
oceanographic regions. The format throughout has been structured to 
facilitate comparison among subjects and regions. With such a large 
undertaking, it is not possible to provide all reports at once. Therefore, 
catalogues which are presently available in the series are indicated-on the 
inside back cover of each volume. 

Data collection is a continuing process and further updates of the 
catalogues are planned. Readers are requested to submit corrections and 
additions by writing the issuing establishment. Such corrections will be 
incorporated in on-line computerized data set listings and will be 
continuously available upon request. 

SOMMAIRE 

Norton, P., 1. de March and B.D. Smiley. 1987. Arctic 
AppraisaL Volume 13. Northwest Passage: Biological 
1820 to 1984. Can. Data Rep. Hydrogr. Ocean Sci. 5: 
244 p., Part 2, 487 p.). 

Data Compilation and 
Oceanography-Whales, 

(VoL 13, Part 1, 

Le present volume f~it partie d'un groupe de catalogues destines a 
compiler et a evaluer les series de donnees marines sur !'Arctique canadien. 
Pour plus de commodite, la question traitee est structuree en trois grandes 
disciplines: physique, chimie et biologie. L'Arctique a ete divise 
arbitrairement en sept regions geographiques qui englobent autant que possible 
les grandes regions oceanographiques. Les catalogues sont presentes de fa~on 
a faciliter la comparaison entre les sujets et les regions. Le domaine est si 
vaste qui'il est impossible de fournir tous les catalogues en une seule fois. 
Les catalogues de la serie actuellement disponibles sont indiques a la fin de 
chaque volume a l'interieur de la couverture. 

La collecte des donnees est un processus permanent et il est prevu de 
mettre a jour les catalogues par la suite. Les lecteurs sont invites a 
soumettre par ecrit les corrections et les additions a l'etablissement 
auteur. Ces corrections seront traitees en direct sur ordinateur et 
incorporees aux listages qui pourront etre obtenus sur demande. 
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9. MAPS 

Survey coverage maps a·re organized. chronologically, by year {I.D. 
numbers) and bimonthly i nterva 1 s, starting with January-February. Separate 
maps are used for different types of surveys. Summary maps, showing all the 
survey locations for all the time intervals, are included for data sets with 
more than one map. 



1-
w 
(f) 

- 246 -

\ 

\ 
D \ 
N(f) 
(l)> 
..--0:::: 

0 
00 
co 

0 
(j) 

0 
0 
~ 



- 247 -

0 
u 
~ 
~ 

\ 
(.!) 

\ :::J 
<( 

\ I 
_J(f) 
:::J> -,0::: 

0 
00 0 
CD I' 



- 248 -

\ 

\ 
(Y) \ 
N(l) 
CD> 
'~'"""a:: 

0 
00 



<( 
1-­
<( 

0 

- 249 -

~ ,.... 

D 
(T') 

(f) CD > ...... 
0::: 

0 
co 
CJJ 

N 

"' i!! 
fll 
u z 
w 
iii 

~ 0 u. 
O'l 0 

I 
;;;; 

0 
0 
~ 



- 2b0 -

\ 

\ 
00 \ 

~(f) 
> ...-0:: 



1-­
w 
(f) 

- 251 -

\ 

5 \ 
I . 
I \ 

>-(f) 
<(> 
~0::: 



74
° 

70
" 

68
° 

R
VS

 -
-
-
-
·-

11
5°

 
11

0°
 

DA
TA

 
SE

T 
18

71
-0

00
1·

 

~
 

10
5°

 
10

0°
 

IN
ST

IT
U

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
. 1

98
2 

95
° 

go
o 

N
 

u-
: 

N
 



- 253 -

"'""" 0 
0 
0 
I 

"'""" !"-.. 
m 
"'""" 
I-
w 
(f) 

<:( 
1-
<:( 

0 

or-
....... 
CD 

"""" 
0 ~ co ~ 

I' I' co 

\ 

\ 
\ 

(/) 
> 
~ 

0 
l!) 

O'l 

0 
0 
0 
~ 

0 
l!) 

-~ 

0 g 

0 
l!) 
~ 
~ 



68
° 

M
AY

-J
UN

 
R

VS
 -

·-
-
·-

11
5°

 

5J 

11
0°

 
10

5°
 

1
8

7
3

-0
0

8
1

 

~·-
a. 

1Q
QO

 
95

o 

IN
ST

IT
U

TE
 O

F 
O

C
EA

N
 S

O
EN

C
ES

, 1
98

2 

go
o 

N
 

<.
r: 

_p
, 



~ 

D 
D 
D 
I 

(Y) 

1"-. 
CXJ 

- 25!:> -

\ 

~ \ 
<( • 
I \ 
-'en :::>> 'o::: 
CD 



74
° 

72
° 

r;;J
 

6
8

° 
1

8
7

3
 

R
VS

 -
-
-
-
·-

" 

11
5°

 
11

0°
 

10
5°

 

,.-a
. 

. 
., • 
~
 

1Q
Q

O
 

95
° 

IN
ST

IT
U

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
. 1

98
2 

go
o 

N
 

0"
: 

(j
',

 



1-­
w 
c.n 
<( 

1-­
<( 

D 

- 25/ -

\ 

\ 
"'f \ 
f"'-.,. c.n ' 
00> 
~0:: 

co 

& 
0 



..-
0 
0 
0 
I 

""f 
CD 
CD 

- 2b8 -

\ 

\ 
"'t \ 
CDU) 
CD> 
oc-0::: 

CD 



68
° 

1
8

8
4

 

R
VS

 -
·-

-
·-

I 

11
5°

 
11

0°
 

DA
TA

 
SE

T 
18

84
-0

00
2 

~
 

I 

10
5°

 
1 

1Q
Q

O
 

\ 95
° 

IN
ST

TT
UT

E 
O

F 
O

C
EA

N
 S

CI
EN

CE
S.

 1
98

2 

go
o 

('
\;

' 
(.

1
. 

I.C
· 



D 
C) 
D 
I 

lD• 
m 
m. 

1-
W· 
(f) 

<( 
I­
<( 
0 

- 260 -

\ 

\ 
lD \ 
CD (I) 
CD> 
~0:: 



74
° 

68
° 

1
8

8
7

 

R
VS

 -
·-

-
·-

11
5°

 
11

0°
 

DA
TA

 
SE

T 
18

87
-0

00
1 

~
 

I 

10
5°

 
\ 

10
0°

 
95

° 

IN
S

Tl
TU

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
. 1

98
2 

\ 90
° 

N
 o-
, 

1
-'

 



N 
0 
0 
0 
I 

0 
Ol 
CD 

<( 
I­
<( 

0 

- 262 -

\ 

\ 
0 \ 
01(1) 
CD> 
"'"""o:: 

0 
L.O 
c:n 



..--
0 
D 
D 
I 

<( 
I­
<( 

0 

- 263 -

\ 

\ 
...- \ 
01(/) 
00> 
..-a:: 

0 
OJ 
0 

N ., 
il! 
Hi 
!;! 

~ 

~ 
u. 
0 

I 
;;; 

0 
0 
en 

0 
U"l 
0 
~ 



70
" 

68
° 

1
8

9
2

 
R

V
S

--
--

\)
 

11
5°

 
11

0°
 

1Q
Q

O
 

9
5

° 

IN
ST

1T
U

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
. 1

98
2 

go
o 

N
 c-
, 

..p
. 



- L6b -

....-- N ., 
l!! D 
.; 
·~ ~ 
w co 
&l 

~ 

D 
D 

l5 

I 

I 
N 

N\ 
m 
m 
....--

I-
w 
(f) 

CJ)(f) 
<( <D> 
I- ~c::: 
<( 

D 

~ 

---

_J~ 
0 

;:::: 



- 266 -



(T) 
D 
D 
D 
I 

""l" 
m 

=~\ w<t 
(J)I 

..J(I) 
<(::J> 
1-10:: 
<( 
0 

- 267 -

0 
N 
r-. 

0 

r::: 

0 
N 
en 

0 
CD 
en 



74
° 

68
° 

1
8

9
5

 
R

V
S

--
--

11
5°

 
11

0°
 

DA
TA

 
SE

T 
1

8
9

5
-0

0
0

2
 

fJ 

10
0°

 
9

5
° 

IN
5l

l1
1J

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
. 1

98
2 

go
o 

N
 o-
, 

0
:·

 



\ ..--

1-
wt.n 
(J)CJ1tn 

CD> 
<( -c-0::: 
1-
<( 

0 

- 269 -

0 
C') 
..... 

"' ., 
~ 
ui 
·~ 
"' &l 

~ 
!!; 

I 

0 

r:::. 

0 
!Xl 

~ 
!Xl 

0 co 
0') 



1-
w 
tn 
<( 
1-
<( 

0 

- 2/i.J -

\ 

\ 
CD \ 
()')(/) 
CD> 
--o:: 



- 211 -



~
 

68
° 

1
9

0
3

 

R
VS

 -
--

-·
- 11

5°
 

11
0°

 
10

5°
 

\ 
10

0°
 

95
° 

IN
ST

lT
U

TE
 O

F 
O

CE
A

N
 S

C
IE

N
C

ES
. 1

98
2 

go
o 

N
 

'-
1

 
N

 



- 273 -



..--
0 
0 
0 
I 

CD 
0 

1-
w 
(f) 

<( 
I­
<( 

0 

- 274 -

Q 



'C"""" 

0 
0 
0 
I 

(l) 
0 

- 275 -

1-

u ro EJ 00 
d_m 
w...-
(f) ~ 

0 
L!) 

0 
~ 



- 276 -

u 
w m EJ oo 
lm > 

0 ....- (f) 

z (f) 



~ 

0 
0 
0 
I 

CD 
0 

r­w 
(f) 

<t: 
r­
<t: 
D 

- 2TI -

m 
w m EJ 
LLO 
lm z 

<( ....... 

J ~ 

CD 



T'""" 

0 
0 
0 
I 

00 
0 

1-w 
Ul 

- 278 -



- 279 -

z 
:J m EJ iD 
lm >-<( ........ 

~ ~ 

& 
0 
~ 

0 
1.0 

$2 



~ 

0 
0 
0 
I 

CD 
0 

r 
w 
U1 

- 280 -



_ L81 -



..--
D 
D 
D 
I 

..--
N 

1-
w 
(f) 

<( 

1-
<( 

0 

& ,..... 

~ ..-- \ 
IN 

_J m (f) 
::J..-
J &: 

lb 
m 

0 
L!) 

~ 

& 
~ 
~ 



74
° 

72
° 

70
" 

68
° 

M
AR

-A
PR

 
1

9
2

2
 

11
5°

 
11

0°
 

~
 

10
5°

 
1Q

OO
 

95
° 

IN
ST

lT
U

TE
 O

F 
O

CE
AN

 S
CI

EN
CE

S.
 1

98
2 

90
0 

N
 

CX
:· 

V
..' 



72
° 

68
° 

M
A

Y
-JU

N
 

1
9

2
2

 

11
5°

 

\)
 

11
0°

 
10

5°
 

10
00

 
9

5
° 

IN
S1

1T
1J

TE
 O

F 
OC

EA
N 

SC
IE

N
C

Ea
 1

98
2 

90
0 

I'
: 

0
: 

_p
, 



68
° 

M
A

R-
A

PR
 

19
23

 

11
5°

 
11

0°
 

DA
TA

 
SE

T 
21

-0
00

1 

fJ 10
5°

 
lQ

O
O

 

IN
S1

11
U

TE
 O

f O
CE

A
N

 S
CI

EN
CE

S,
 1

98
2 

9
5

° 
90

0 

I'
\:

 
OC

· 
c.r

. 



74
° 

72
° 

68
° 

M
A

Y
-JU

N
 

1
9

2
3

 

11
5°

 
11

0°
 

\)
 

10
5°

 
10

00
 

95
° 

IN
ST

IT
U

TE
 O

F 
O

CI
:A

N
 S

CI
EN

CE
S.

 1
98

2 

90
0 

1'
\:

 
0:

: a 



- 28/ -

td (Y) \ ON 
~ m (f) 
0 ....---
z 0::: 



- 288 -

ffi 'I" \ LLN 
I 

z 01 (f) 
<( ..-- ........ 

I 0:: 



74
° 

72
° 

70
0 

68
° 

M
A

R-
A

PR
 

1
9

2
4

 

11
5°

 
11

0°
 

DA
TA

 
SE

T 
21

-0
00

1 

Q
 

10
5°

 
10

00
 

IN
S

ilT
U

TE
 O

f O
C

EA
N

 S
CI

EN
CE

S,
 1

98
2 

9
5

° 
90

0 

I'.
:· 

0
:·

 
U

:• 



- 29U -

..--
D 
D 
D 
I 

..--
N 

I-
w 

0 
Ln 
0 

(f) 
~ 

<( 

I-
<( 
D 

~ 

~"" \ IN 
I 

>- m (f) 
<( ..-- ........ 

2 0:: 



- 291 -



- 2~L -

(T) 
0 
D 
0 
I 

(T) 
N 

I-
w 
(/) 

<( 
I-
<( 
0 

\ 

!5 \ 
<( • 
I \ 

...J(/) 
:J> 'o:: 

0 
(X) 

~ 
0 
~ 

0 
L!) 

S2 

~ 
~ 
~ 



- 293 -

(T) 
a a 
a 
I 

(T) 
N 

1--
w 
(/) 

<( 
1--
<( 
Cl 

\ 

\ 
(T) \ 
N(f) 
m> 
T'""o:: 

0 
LO 
0 
~ 

~ 
~ 
~ 



_ L~4 -

_JU1 
::J> 
""")0::: 

&, 
c.o 



- 29!> -



(.0 
T'""" 

0 
0 
I 

"' (Y) 

I-
LJJ 
(J) 

<( 
I-
<( 
0 

- 29b -

"'EJ 
(Y) 
m(J) 
T'"""(J) 

0 
f.!) 

0 
~ 

~ 
~ 
~ 



- 297 -



1-w 
(f) 

<( 
1-
<( 
D 



- i99 -

tJ 0 \ a"" I 
Q_ Ol (f) 
w .....- > 
(f) 0::: 

0 
(j) 



D 

D 
D 
I 

D 
""~'" 

1-
w 
(f) 

<( 
I­
<( 
D 

_ 3UU -



0 
~ 

0 
0 
I 

0 
""3'" 

1-
w 
(f) 

<( 
I­
<( 
0 

- 301 -

1-

23 ~ EJ 
1""3'" 

o_m 
w ..- (f) 
(f) (f) 



0 
T""" 

0 
0 
I 

0 

"""" 1-
LLJ 
Ul 

<t: 
1-
<t: 
0 

- JU~ -

0 ,.... 

u 
w -r- El 
D"" 
'm >-r-

0 (f) z (f) 



6
8

° 
JA

N
-F

EB
 

1
9

4
2

 
ss

 
[Q

 

11
5°

 
11

0°
 

DA
TA

 
SE

T 
40

-0
01

0 

10
5°

 
1Q

Q
O

 

IN
S

11
TU

TE
 O

F 
O

C
E

A
N

 S
C

IE
N

C
E

S
, 1

9
8

2
 

9
5

° 
go

o 

V
..' 

C
· 

V
..' 



74
° 

72
° 

68
° 

M
A

R-
A

PR
 

1
9

4
2

 

R
I5

--
--

--
-

55
 
~
 

11
5°

 
11

0"
 

DA
TA

 
SE

T 
40

-0
01

0 

Q
 

10
5°

 
10

0"
 

IN
ST

m
lT

E 
O

F 
OC

EA
N 

SC
IE

N
CE

S,
 1

98
2 

95
° 

90
" 

'-'-
' 

c .p
, 



74
° 

72
° 

70
0 

68
° 

M
A

Y
-J

U
N

 
1

9
4

2
 

ss
 
~
 

11
5°

 
11

0°
 

Q
 

I 

10
5°

 
1Q

QO
 

9
5

° 

IN
S

TI
TU

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
. 1

98
2 

go
o 

w
 

c u-
: 



0 
..--
0 
0 
0 
I 

0 
"'f 

1-­
w 
(f) 

<( 

I­
<( 

0 

- 3Ub -

0 
co 
CD 

& 
0 
~ 



- 30/ -

D 
..--
D 
D 
I 

D 
""l" 

I-
w 
(f) 

<( 

I-
<( 
D 

""l"...-
Ol ....- (f) 
..-- <( (f) 

0 
l!l 
en 

0 
l!l 

S2 

g 



- 3U8 -

N 
-c-
0 
0 
I 

0 

"""" 
I-

0 
L!) 

0 

UJ en 
~ 

<( 
I-
<( 
0 

~ 



74
° 

6
8

° 

R
VS

 -
--

-·
- 11

5°
 

11
0°

 
10

5°
 

1Q
Q

O
 

95
° 

IN
S

TI
TU

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
. 1

98
2 

9
0

° 

c_
.:, c I.
C

 



1-
UJ en 
<( 
1-
<( 
Cl 

- 31U -

\ 

ti \ 
0 . 
I \ 

a.. en 
UJ> en a=: 



N 
0 
a 
0 
I 

""f 
""f 

t­
UJ 
(/) 

<( 
t­
<C 
Cl 

- 311 -

0 
tO 
co 

0 
LCl 
O'l 

0 
LCl 
0 
~ 



(T) 
a 
a 
a 
I 

c.o 
""'" 
1-w 
(J) 

<C 
1-
<C 
a 

"'-·'-............. 

- 31L -

0 
'<!' ~ ..... ..... 

(!J 
:::J 
<C 
I 
-' 
:::J .., 

~ ..... 
0 
!X) 
co 

(J) 

> 
0::: 

0 
1.!) 

S2 

0 
1.!) 
~ 
~ 



- 313 -

\ 
t; \ 
0 . 
I \ 

a..(/) 
IJ.J> 
(/)0:: 



(T) 
0 
0 
0 
I 

(.0 
""'f 

I-
LLJ 
(/) 

<( 
I-
<( 
D 

- 314 -

(.0 
""'f cnc.n 
~> 

0::: 

0 
0> 

0 
1.0 
0> 

0 
0 
0 
~ 

0 
1.0 
0 
~ 

0 

g 



- 3lb -

10 
0 
0 
0 
I 

""' ~ 
1--
lJ.I 
(/) 

<C 
1--
<C 
D C\• 

~ 
~ 
~ 



68
° 

SE
P-

O
C

T 
R

VS
 -

·-
-
·-

5
5

 
[!

] 

11
5°

 
11

0°
 

DA
TA

 
SE

T 
47

-0
00

5 ,-0
. 

. 
? • 

~
 

10
5°

 
10

0°
 

IN
ST

IT
U

TE
 O

F 
O

CE
A

N
 S

C
IE

N
C

ES
, 1

98
2 

95
° 

go
o 

V
..' 

I
-
' 

0
',

 



72
° 

70
0 

68
° 

19
47

 
R

VS
 -

·-
-
·­

SS
 

[!
] 

11
5°

 
11

0°
 

DA
TA

 
SE

T 
47

-0
00

5 

~-
0.

~~
 

\ 
? ·
~
 

10
5°

 
1Q

Q
O

 
9

5
° 

IN
ST

IT
U

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
, 1

98
2 

go
o 

w
 

1
-'

· 
-..

...!
 



- 318 -

\ 

~ \ EJ 7 \ 
~ (/) Ul 
::E ~ (/) 



1-
Ll.l 
en 
< 
I-
< 
0 

- 319 -



_ 3~U -



- 321 -



- 322 -

_j(J) 
::J> -,0:: 



- 323 -

~ ~ ..... ..... 

0 
L!) 

52 

0 
,___....l!.._ ___ ----r-:g 

'""" m .--
....... .--

<( 

0 co 
(0 



- 324 -



1-­w 
(f) 

- 325 -

~\ 
_](f) 
:::J> -,0:: 



1-w 
(f) 

- 326 -



- 327 -

0 
CJ) 



- 328 -



- 329 -



- 330 -



- 331 -



- 332 -



"'""" 0 
0 
0 
I 

"'f 
LO 

1-w 
Ul 

- 333 -

\ 

~ \ 
<( • 
I \ 

_JUl 
::J> 
'o::: 

0 
LD 
en 



"'""" 0 
0 
0 
I 

""f 
1.0 

t­
LLJ 
(/) 

<( 
t­
<( 
0 

- 334 -

\ 

tJ \ 
0 . 
I \ 

a.. (f) w> 
(/)a:: 

c:o 

0 
0 
~ 



- 335 -



- 336 -

\ 

~ \ 
<C • 
I \ 

...Jcn 
::J> 'a:: 
c.o 

0 
(j) 

0 
LD 
(j) 



- 337 -

(Y') 
0 
0 
0 
I 

"q" 
II) 

t-
L1J 
(f) 

<C 
t-
<C 
Cl 

«"• 

\ 

\ 
"q" \ 
II) (f) 
m> 
-r--0::: 

0 
LO 
0 
~ 



7C
Y' 

6
8

° 
M

A
Y

-J
U

N
 

1
9

5
4

 
ss

 
~
 

, 

11
5°

 
11

0°
 

DA
TA

 
SE

T 
54

-0
03

3·
 

t;;J
 

10
5°

 
1Q

Q
O

 

IN
ST

IT
U

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
. 1

96
2 

95
o 

go
o 

(J
..

\ 
w

 
CX

· 



- 339 -

(Y) 
(Y) 
CJ 
CJ 
I 

"'i;f 
10 

I-w 
en 
<( 
I-
<( 
CJ 

0 ,.... 

l!J 

:J -.::;t EJ 
<(Lf) 
101 
_j 
:J ...- (f) 
I (f) 

0 g 



(Y) 
(Y) 
0 
0 
I 

""'" LO 

- 340 -

\ 

tJ--r\EJ 
0 LD \ d_m 
w ..-- (f) 
(f) >(f) 

0::({) 



- 341 -

(T) 
(Y) 
0 
0 
I 

""f 
111 

I-
UJ 
(f) 

<( 
I-
<( 
0 

u 

w "" EJ OLO 
~m 
0....-

z ~ 

0 
LO 
en 

g 



7C
Y' 

6
8

° 
JA

N
-F

EB
 

1
9

5
5

 
ss

 
Q

J 

11
5°

 
11

0°
 

10
5°

 
1Q

Q
O

 
9

5
° 

IN
ST

IT
U

TE
 O

F 
O

C
EA

N
 S

O
EN

C
ES

. 1
98

2 

go
o 

w
 
~
 

N
 



- 343 -

0::: 

0.... LO EJ 
<CLO 
d:m 
<(..--

2 ~ 



- 344 -

(T) 
(T) 
0 
0 
I 
~ 
Ln 

1--
LJJ 

0 
L!) (/) 
~ 

<C 
1--
<C 
CJ 



74
° 

72
° 

70
0 

68
° 

N
O

 
IN

FO
R

M
A

TI
O

N
 

A
V

A
IL

A
B

LE
 

O
N

 
LO

C
A

TI
O

N
 

O
F 

S
U

R
V

E
Y

 
A

RE
A

 

11
5°

 
11

0°
 

~
 

10
5°

 
10

00
 

95
° 

IN
sr

m
:m

; O
f O

CE
AN

 S
CI

EN
CE

S.
 1

98
2 

90
0 

w
 

_p
, 

u-
: 



- 346 -

0 
LO ..... 

\ 
..... 

(.!) 
:::J \EJ <C 
I 

--' :::J(/) 
.., <C (/) 

0:::(/) 

~ 
r-. 

& 
r-. 

0 
00 
(l) 



6
8

° 
1

9
5

4
 

R
A

S 
-
-
­

S
S

 
[!

] 

11
5°

 
11

0°
 

10
5°

 

,-0
 

., ~
~
~
 

1Q
Q

O
 

95
° 

\ 

IN
ST

IT
U

TE
 O

F 
O

CE
AN

 S
O

EN
C

ES
. 1

98
2 

go
o 

w
 

~·
 

-...
.: 



- 348 -

0:: 

~EJ 
I 

0:: 
<CU) 
::EU) 



(.0 
(Y) 
0 
0 
I 
~ 
II) 

I-
w 
(/) 

<( 
I-
<( 
Cl 

- 349 -

~EJ 
LO 
m(/) 
"'""""(!) 

0 
L!) 
(j) 

~ 
~ 
~ 



"' (Y) 
0 
0 
I 

Lf) 
Lf) 

0 

- 3!:i0 -



en 
(Y') 
a 
a 
I 

10 
10 

1-­w c.n 
<( 
1-­
<( 
(J 

/ 
f 
l......._ 

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

- 351 -

\ 

~\EJ 
1 \ 
5 c.n c.n 
I ~ c.n 

0 
L!1 

-~ 



70
0 

68
° 

r-
.. 

1 
\.

a
 

1 
v
~
 

I 

1
9

5
5

 
R

A
S

--
-­

ss
 

[!
] 

11
5°

 

? II
 .. 

11
0°

 
I 

10
5°

 

,-0
 

? • 

1Q
QO

 

IN
ST

IT
U

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
, 1

98
2 

9
5

° 
go

o 

(.,
._

I 

u-
: 

I':
:· 



- 3!:>3 -

U1 
(T) 
0 
0 
I 

(.0 
U1 

I-
L1J 

0 
LD (/) 
0 
~ 

<( 
I-
<( 
0 

0 

g 

0 

~ 

& ...... 



70
0.

 

68
° 

M
A

Y
-J

U
N

 
ss

 
QJ

 

.. 

11
5°

 
11

0"
 

\)
 

10
5°

 
10

00
 

95
° 

1N
S!

liU
rE

 O
F 

OC
EA

N 
SC

IE
NC

ES
. 1
~
 

9
0

" 

w
 

c.r
. 

.p
, 



- 355 -



- 356 -

0 
N 
0 
0 
I 

f'.. 
Lf) 

I-
w 
(f) [h 

~ 
<( 
I-
<( 
0 

~ 



(Y) 
...;:r 
0 
0 
I 

1'-
LO 

1--
LLJ 
en 
<( 
1--
<( 
0 

- 357 -

1'-EJ 
10 
men 
""""en 

~ 
~ 
~ 



(Y') 
""'f 
0 
0 
I 

CD 
Ln 

1-
LLJ 
(/) 

- 358 -

a 



- 359 -



- 360 -

~\ 
>-(f) 
<C ....... 
::::Eo:: 



- 361 -



'"'t 

"""" 0 
0 
I 

CD 
Ln 

- 362 -



- 363 -



Ln 
~ 
0 
0 
I 

m 
Ln 

I-
LIJ 
(I) 

<( 
I-
<( 
Cl 

- 364 -

\ 

~ \ 
1 \ 
...J(I) 
:::J<C 
-,0::: 

g 



70
0 

68
° 

1
9

5
8

 
R

A
S

--
--

11
5°

 
11

0°
 

-a·
 

., 

1Q
Q

O
 

9
5

° 

IN
ST

IT
U

TE
 O

F 
O

CE
A

N
 S

C
IE

N
C

ES
. 1

98
2 

go
o 

w
 

a-
, 

<.
r: 



~ 
""f 
0 
0 
I m 

Ln 

1-
UJ en 

- 366 -



to 
tO 
0 
0 
I 

0 
tO 

1-
LLI 
(/) 

<C 
1-
<C 
Cl 

- 367 -



- 368 -



Ln 
0 
0 
0 
I 

N 
(D 

1-
UJ 
Ul 

<( 
1-
<C 
CJ 

- 369 -

z 
9EJ 
I 

>­
<(Ul 
::::EUl 



LO 
0 
0 
0 
I 

N 
(.0 

1-­
LJ.J 
(I) 

- 37() -

(.!J 

~E1 
I 

_J 

::J(I) 
-,(I) 



II) 
0 
0 
0 
I 

N 
(.0 

1-
LLJ 
(/) 

< 
I-
< 
CJ 

- 371 -

1-

gEJ 
I 

a.. 
LLJ(/) 
(/)(/) 

co 



- 372 -

U1 
0 
0 
0 
I 

N 
(.0 

1-w 
0 
l!) 

-o 
(f) 

~ 

<C 
1-
<C 
Cl 

~ 
-~ 
~ 



m 
N 
0 
0 
I 

N 
(.0 

1-
IJ.I 
(/) 

<( 
1-
<( 
c 

- 3/3 -

a 



Ln 
(.0 
0 
0 
I 

N 
(.0 

1-
IJ.I 
(I) 

<( 
1-
<( 
Cl 

- 314 -

\ 

g: \ 
1 \ 
0::(1) 
<(<C 
::Eo:: 

0 
LO 
0 
~ 

g 



10 
(.0 
0 
0 
I 

N 
(.0 

1-
IJ.I 
(J) 

- 3/b -

z 
:::J ., 
I \ 

>­
<(J) 
;:E< 

0:: 
0,--·--
CX) 
tO 

0 en 

0 
L!) 
en 

0 
L!) 

-S2 

0 g 



Ln 
(.0 
0 
0 
I 

N 
(.0 

1-
UJ 
(f) 

< 
1-
< 
CJ 

- 3/6 -

N \ 
(.0(1) 
en< 
"~"""a:: 

0 
LO 

~ 

g 



....-
N 
0 
0 
I 

(Y) 
(.0 

t-
UJ 
(I) 

<C 
t-
<C 
a 

- 377 -

(Y)EJ 
(.0 

m(l) 
..-(I) 

0 
CXl 
co 

~ 
~ 
~ 



70
" 

68
° 

1
9

6
4

 
ss

 
[!

] 

11
5°

 
11

0°
 

10
5°

 

Q
 

I 
10

0°
 

95
° 

IN
ST

IT
U

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
, 1

98
2 

\ go
o 

w
 

-..
..J

 
0:

:· 



- 3/9 -

"''i;f 
N 
0 
0 
I 

LO 
(.0 

1--
LLJ 
(/) 

<C 
1--
<C c 

~ 
~ 
~ 



m 
Ln 
0 
0 
I 

LO 
(.0 

1-
UJ 
(/) 

<( 
I­
< 
Cl 

_ 38u -

\ 

\ 
' Ln \ 

(.0 

mcn 
<or-z 



- 381 -

"' ., 
\'1 

~ z 

~ 
~ 
:5 0 u. 

Ol 0 

; 
;;; 

"q" 
N 
0 
0 
I 

(.0 
(.0 

1-
UJ 

0 
LO Ul 
0 
~ 

<C 
1-
<C 
CJ 

0 

§ 



74
° 

72
° 

68
° 

N
O

 
IN

FO
R

M
A

TI
O

N
 

A
V

A
IL

A
B

LE
 

O
N

 
LO

C
A

TI
O

N
 

O
F

 
S

U
R

V
E

Y
 

A
RE

A
 

11
5°

 
11

00
 

DA
TA

 
SE

T 
6

6
-0

0
5

9
 

10
5°

 
10

00
 

95
° 

IN
ST

IT
U

TE
 0

1'
 O

C
EA

N
 S
CI

EN
Ce

~~
. 
19

82
 

90
0 

C.
...'

 
0:

• 
I'

:•
 



"" N 
0 
0 
I 

"" (.0 

1-
UJ 
Ul 

<( 
1-
<( 
0 

- 383 -

"' OJ 

!!! 
gj" 
~ w 

iil 
z 

~ 
~ 

I 
;;;:; 

0 
(J') 

0 
L!J 

-$2 



74
° 

72
° 

70
" 

6
8

° 

N
O

 
IN

FO
R

M
A

TI
O

N
 

A
V

A
IL

A
B

LE
 

O
N

 
LO

C
A

TI
O

N
 

O
F 

S
U

R
V

E
Y

 
A

R
E

A
 

11
5°

 
11

0°
 

DA
TA

 
SE

T 
67

-0
04

5 

Q
 

10
5°

 
10

0"
 

IN
ST

TT
UT

E 
OF

. O
C

EA
N

 S
CI

EN
Ce

S,
. 1

98
2 

95
° 

90
" 

v..·
· 

0
:·

 
~
·
 



- 38!:> -



74
° 

72
° 

6
8

° 
19

67
 

RA
S N

O
 

IN
FO

R
M

A
TI

O
N

 
A

V
A

IL
A

B
LE

 
O

N
 

LO
C

A
TI

O
N

 
O

F 
SU

R
V

E
Y

 
A

R
EA

 

11
5°

 
11

0°
 

DA
TA

 
SE

T 
6

7
-0

0
4

5
 

Q
 

10
5°

 
10

00
 

IN
ST

IW
I"E

<O
f O

C
fA

N
 S

CI
EN

CE
S.

 1
98

2 

95
° 

90
0 

C.
..' 

0:
:· o-
. 



N 
(T) 
0 
0 
I 

CD 
tO 

r­
UJ 
(/) 

<C r­
<C 
Cl 

- 387 -

a 

~ ,..... 



to 
to 
D 
D 
I 

m 
to 

1-
w 
(f) 

<( 

1-
<( 

0 

- 388 -



- 389 -



(.0 
(.0 
0 
0 
I 

CD 
(.0 

1-
w 
(f) 

<( 

1-
<( 

0 

- 390 -

1-

~EJ 
I 

0.... 
w(J) 
(f) (f) 

0 
li) 

m 



. - 391 -



- 392 -



<C 
1-
<C 
CJ 

- 393 -

0 
ro 
!.0 



- 394 -

"' "' l1l 
m 
u z 
w 
13 

"' 
~ 0 u. 

0) 0 

I ;:; 

I'. ....,. 
0 
0 
I ..... 
"' I-
UJ 
(f) 

< 
I-
< 
0 

g 

CD 



..-

"' 1-
w 
(f) 

<( 
1-
<( 

0 

- 395 -

~ 
" 

..-

"' Ol 
(f) ..-
(f) 

0 
CXl 
co 



'I:-" 

0 
I 

N 

" 1-
IJ.I 
(f) 

<( 
1-
<( 
0 

- 396 -

\ 

g: \ 
1 \ 
a::: (f) 
<(<( 
:::::!!0::: 

~ 
~ 
~ 



I.C) 
0 

""""" 0 
I 

N 

"' t-
UJ 
(/) 

<C 
t­
<C 
a 

- 397 -



In 
0 
or-
0 
I 

N ,...... 

1-
LLJ 
(/) 

< 
1-
< 
0 

- 398 -

N \ 
,......(/) 
Ol<C 
or-~ 

g 



- 399 -

...-

...-
0 
I 

N 

"' 1-
UJ 
(J) 

<( 
1-
<( 
CJ 

§ 



74
° 

68
° 

JU
L-

A
U

G
 

S
A

S
-
-
-
- 11

5°
 

' 110
° 

\)
 

10
5°

 
1Q

Q
O

 
9

5
° 

IN
S

TI
TU

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
, 1

98
2 

go
o 

_p
, 

c c 



- 401 -

~\ 
I'.. (I) m< 

(/) 



- 402 -

CD 
~ 

~ 

0 
I 

(Y) 

"" 1-
LLI 
Ul 

<C 
1-
<C 
D 

\ 
l!J' 
::J \ 
<C ' I \ 
-' 
::JU) ....,z 
0 
(X) 

g 



\ 

.... ~ \ w<, 
Ul I \ 

_J 
<::J(J) ._.-,z 
< 
0 

- 403 -

0 
C') ,.... 



Q'J 
or­
or-
0 
I 

(\") 

"' I-
LL! 
(/) 

< 
1--
< 
0 

- 4U4 -

\ 
\ 

(\") \ 

"' en(/) 
-r-z 

0 
O'l 

0 
I!) 
O'l 



- 40b -

\ 

g: \ 
1 \ 
~(/) 
<(<( 
::::?!~ 



74
° 

70
0 

6
8

° 

R
A

S
--

--

11
5°

 
11

0°
 

10
5°

 
1Q

Q
O

 
9

5
° 

iN
S

T
iru

T
E

 O
F 

O
C

EA
N

. S
C

IE
N

C
ES

, 1
98

2 

go
o 

.p
, 

C
• 

o-
, 



0 
N ...... 
0 
I 

(Y) 

"" 1-w 
(f) 

<C 
1-
<C 
0 

- 40i' -

(Y) \ 
""(/) 
m<C 
..... 0:: 

~ 
0 
~ 



(Y') 
N 
'II"'"" 

0 
I 

(Y') 

"' 1-
LJJ 
(I) 

< 
1-
< 
Cl 

- 408 -

(!J 

~EJ 
I 

_J 

:::J(I) 
-,(I) 



(Y) 
N 
oro. 
0 
I 

(Y) ,...... 

1-w 
(/) 

< 
I-
< 
Cl 

- 409 -

0 
& 
0 
~ 



- 410 -

"' N 
-r-
0 
I 

(Y} 

"' 1-
LLI 

0 
L!) 

$2 
(/) 

<( 
1-
<( 
Cl 

g 



'q" 
Ln 
a 
0 
I 

'q" 

"' 1-
LLI 
en 
< 
1-
< 
CJ 

- 411 -

\ 

~ \ 
1 \ 
..Jcn 
::J< ...,0:: 

0 
l!) 

en 

g 



""' II') 
a a 
I ...,. 

"' 1-
UJ 
Ul 

<( 
I­
< 
Cl 

- 41Z -

\ 

tl \ 
' ? \ 

a..Ul 
UJ<( 
Ulo::: 

0 
l!'l 
0 
~ 



\ 

1- ti \ 
UJ 0 \ 
U)l 

Q..Ul 
<(W<C 
t-UlO:: 
<( 
Cl 

- 413 -

0 
C') 
r-. 

·. 

0 

r:: 



- 414 -

-..r \ 
"'(/) 
01<( 
..-a::: 



- 4lb -

~ 

~ 

~ 

D 
I 

""f 
!"-... 

I-
w 
(f) 

<( 

I-
<( 

0 

g 



74
° 

72
° 

7C
f> 

68
° 

1
9

7
4

 
R

A
S

--
-­

S
S

 
Q

] 

,., 

11
5°

 
11

ff>
 

10
5°

 
10

(J
> 

95
° 

IN
Sl
lM
EO
F~
 SC

IE
N

C
a 
1
~
 

90
0 

~·
 

I
-
' 

(
j)

 



'""" 0 
I 

""" "' 1--
IJ.I 
(f) 

<( 
1-­
<C 
Cl 

- 417 -

z 
:;::) -, 
I \ 

>­<((/) 
:::£<C 

0:::: 

0 
m 

0 
L.O 
m 

0 

§ 



DA
TA

 S
ET

 7
4

-0
1

1
3

 

74
° 

72
° 

~
 

68
° 

R
A

S
--

--

11
5°

 
11

0°
 

10
5°

 
10

0°
 

\ 

iN
S

Tl
TU

TE
 O

F 
O

C
EA

N
 S

O
EN

C
ES

. 1
98

2 

95
° 

go
o 

~
·
 

.....
. 

CX
:· 



""'"" 
""'"" 0 
I 

'11\f 

"' 1-
LLI 
(/) 

<( 
1-
<( 
(J 

- 419 -

N 
CD 

I!! 

"' "' u z 

~ 
~ g 
g, 
"' 
~ 
~ 

0 
0 
en 

0 
LO 
en 

0 
0 
$2 



- 420 -

\ 

g: \ 
1 \ 
0:::(/) 
<(<( 
::Eo:: 



_ 4n -

\ 

~ \ 
7 \ 
>-Ul 
<< ::Eo:: 



- 422 -



1-
w 
(f) 

- 423 -

(f) 
<( 
0::: 



to 
..-­
..--
0 
I 

""f 
)',.. 

1-
w 
(f) 

<( 
1-
<( 
0 

- 424 -

_j(f) 
:::J<( 
Jo:: 

&, 
co 



- 425 -

to 

(f) 
<( 
0::: 



d 
N 

- 426 -



- 427 -



LO 
f'... 
0 
0 
I 

LO 
f'... 

1-
w 
(f) 

<( 
I­
<( 

0 

- 428 -

co 

(f) 
<( 
(f) 



- 429 -

(f) 
(f)<( 
(f)O::: 



1-­
w 
({) 

<( 

I­
<( 

0 

- 430 -



- 431 -



1-
w 
(f) 

<( 
1-
<( 
0 

- 432 -

(f) 
..--<( 

(f) 



<( 
1-­
<C 
a 

- 433 -

\ 

~ \ 
7 \ 
>-(/) 
<(<( 
::Eo:: 

0 
0 
~ 



- 434 -

t!J 

~El 
I 

...J 
::J(/) ..,(/) 

0 
Ol 

0 
I!) 

Ol 



- 43!:i -

(D 
r...... 
0 
0 
I 

Ln 
r...... 

1-
UJ 

0 
I!) (/) 
Q 

< 
1-
< 
Cl 

0 g 

co 



- 436 -

~\ 
.....I (f) 
::J<( 
I (f) 



0 
Ln 

- 43/ -

0 

r:::: 

0 
CD 
Cll 



t:--.. 
I'-.. 
0 
0 
I 

LD 
I'-.. 

1-
w 
(f) 

<( 
1-
<( 
0 

- 438 -

_J(f) 
::J<( 
Jo:: 



"­
"-
0 
0 
I 

:~\ w<t: 
(J)I 

_J(J) 
<(::J<( 
r-""'10:: 
<( 

D 

- 439 -

0 
C") 

" 
0 

r:: 

0 
co 
O'l 



- 440 -

m 
~ 

<( 

0 co ~ ,..... tO 



- 441 -



- 442 -

z 

~* I 
>-(f) 
~­~0::: 



- 443 -

(..!) 

~EJ 
I 

....1 
::)(/) 
..,(/) 

co 



<( 
I­
<( 

0 

- 444 -

&,----~-

co 



- 44!:i -

\ 
g: \ 
1 \ 
0::(1) 
<C<C 
::Eo:: 

----

0 
l!") 

-S2 



68
° 

R
A

S
--

--

11
5°

 
11

0°
 

10
5°

 

J~\ 
a 

10
0°

 
95

° 

IN
S

Ti
fU

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
. 1

98
2 

go
o 

.p
, 

.p
, 

o-
, 



~
 

6
8

° 

R
A

S
-
.
-
-

11
5°

 
11

0°
 

10
5°

 
1Q

Q
O

 
95

° 

IN
S

TI
TU

TE
 O

F 
O

C
E

A
N

 S
C

IE
N

C
E

S
. 1

98
2 

go
o 

~
 

~·
 

-..
..!

 



70
" 

ss
o_

j 
1

9
7

5
 

R
A

S
--

--

11
5°

 
11

0°
 

10
5°

 
1Q

Q
O

 
95

° 

IN
ST

IT
U

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
. 1

98
2 

go
o 

~
 
~
 

0
0

 



0 
(T) 
..... 
0 
I 

Ln 

"' I-
LLI 
(f) 

<C 
I-
<C 
CJ 

- 449 -

\ 

~ \ 
1 \ 
0::(/) 
<C<C 
::Eo:: 

&l 
!!! 
en 
~ z 

~ 
~ g 0 u_ en 0 

; 
::.; 

0 
~ 
~ 



_ 4ou -

...... 
0 
I 

Ln 
I'. 

1-
LLJ en 
<C 
1-
<C 
Cl 

\ 

~ \ 
7 \ 
>-en 
<C<C 
::Eo:: 

"' "' !!! 
Rr 
u z 

~ 
~ g 
"-
0 

I ;; 

0 
Ol 

0 

g 



"""" 0 
I 

1.0 

"" 1-
LLI 
(/) 

<( 
I­
< 
Cl 

- 451 -

1.0 \ 
""(/) en< 
""""o:: 

N 
OJ 

l!! 
ffi 
!;! 

~ 
z 

§ 0 "- O'l 0 
w 

~ 
~ 



..,--
(Y') 
......-
0 
I 

LO 
f"... 

I-
w 
U1 

<( 
I-
<( 
0 

- 452 -

o....U1 
w<( 
(J)U1 

g 



........ 
D 
I 

:tJ\ wo 
(f) I 

D.... (f) 
<(W<C 
I- (f) (f) 
<( 
0 

- 4!:>3 -

0 
C') ,.... 

0 

r::. 

0 
CD 
Cl) 



- 454 -

(L(f) 
w<( 
(f)o:: 



...-
0 
I 

~tJ\ wo 
(J)I 

D.... (f) 
<CW<C 
1-(f)O:: 
<( 
0 

- 4oo _ 

0 

r::: 

0 
CD 
en 



....--
0 
I 

LD ,........ 

1-
w 
U) 

<( 

I­
<( 

0 

- 456 -

~ 
r-. 

m 
......-

<( 

0 co 
co 



72
° 

70
0 

68
° 

R
VS

 -
--

-·
­

S
S

 
[!

] 

11
5°

 
11

0°
 

~
 

I 

10
5°

 

\-a
. 

. 
':»

 

I 
1Q

Q
O

 

• 

IN
S

TI
TU

TE
 O

F 
O

C
E

A
N

 S
C

IE
N

C
E

S
. 1

98
2 

95
° 

go
o 

.p
. 

(J
. 

-...
..: 



- 4b8 -

'q' 
(T) 
<r-

0 
I 

Ln 

"' 1-
LLJ 
en 
<C 
1-
<C 
0 

1-

gEJ 
I 

Q.. 

LLJ(J) 
(J)(J) 

0 
LO 

~ 

g 



"r" 

0 
I 

Ln 
r--.. 
1-
LLI en 
<C 
1-
<C 
Cl 

- 4!:i9 -

0 ro 
tO 

0 
0 
0 
~ 



74
° 

70
" 

68
° 

M
AY

-J
UN

 
R

A
S

-
-
­

RV
S 

--
--

·­
SS

 
[!

] 

11
5°

 
11

0°
 

DA
TA

 
SE

T 
7

5
-0

1
3

5
 ,-G

. 
. 

? • 

10
5°

 
1Q

Q
O

 

IN
ST

IT
U

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
. 1

98
2 

9
5

° 
go

o 

.p
 

0 c 



- 461 -



Lf) 
(Y) 
~ 

0 
I 

111 
I' 

1-w 
(J) 

< 
1-
< a 

- 46L -

N 

"' '0'1 

~ 
u 
~ 
Iii 

~ 
u. 
0 

; 
;; 

0 
en 

0 
LO 
en 



LO 
(Y) 
<c-

o 
I 

LO 

"' 1--w 
(/) 

- 463 -



Ln 
(Y) 
~ 

0 
I 

Ln 

"" I-w en 
<C 
I-
<C 
D 

- 464 -

0 
CXl 
CD 

0 
LO 
$? 



- 465 -

......-
D· 
I 

Lf1 
f'.,. 

f-
LJJ 
(J) 

<t: 
f-
<t: 
0 

g 



..q­
(0 
0 
0 
I 

(D 

"' 1-
lJ.I 
(/) 

<C 
1-
< 
Cl 

- 466 -



~ 
CD 
0 
0 
I 

CD 

"" 1-
L1J 
Ul 

<C 
1-
<C 
Cl 

- 46/ -

\ 

~ \ EJ 1 \ 
5 ~ Ul 
-, o::: en 
0 
00 

N 

"' !!! 
!if 
u z 

~ 
~ 

0 8 0 "- (J) 0 

~ 
l;i 
;; 

g 



1-
IJ.J en 
< 
I­
<( 
Cl 

- 468 -

co 

"' "' l!! 
ffi 
~ w 
l3 
rn 

~ g 0 u. 
OJ 0 

I 
:;; 



- 469 -

(.!J 

~EJ 
I 

_.J 
:::::)(/) 
-,(/) 

"' "' "' iii 
!;! 

~ 
z 
ili g 
u. 
0 

; 
a; 

0 
0 
O'l 

0 
l!l 
O'l 



1-
IJ.I 
(/) 

<C 
1-
<C 
Cl 

- 47U -

0 

1-

gEJ 
I 

a.. 
IJJ(/) 
(/)(/) 

"' "' l!! 
~~ 
w 

iii 
~ g 0 "- Ol 0 

~ 
fii 
;;; 



Ln 
c.o 
0 
0 
I 

c.o 

" 1-
UJ 
CJ) 

- 471 -

0 
Ln -o 
~ 



(.0 
(.0 
D 
0 
I 

(.0 
)'.. 

1-
w 
(J) 

- 4/2 -

~\ 
_j(J) 
::J<( 
""l(J) 

!b 
en 



(.D 
(.D 
D 
D 
I 

(.D 

\ J'..(!J 

t--::::l 
w<t 
(f) I 

_J(f) 

<( :::J<( 

1-- ""l(f) 

<( 
0 

- 4/3 -

0 
C') ,..... 

0 

r::: 

0 
00 

~ 
00 

0 co 
en 



to 
to 
D 
D 
I 

to 
!"-.. 

f-
w 
(f) 

<( 
f-
<( 

0 

- 474 -

_J(f) 
:::J<( 
Jo::: 

~ 



w 
w 
D 
D 
I 

w 
r-..... 

l!J 
1--::J 
w<t: \ 
(f) 

<( 
I-
<( 
0 

0 
tO ,.... 

I 
_J(f) 
::J<( 
10:: 

- 4/!:i -

0 
(") ,.... 0 

N ,.... 

,? 

0 

r::: 

... 
"' I!! 

~ 
~ 
~ s 
l5 

I 
~ 

0 
ro 

~ 
ro 

0 
N 
O'l 

0 
tO 
O'l 



- 476 -

(.D 
(.D 
0 
0 
I 

(.D 
I'-. 

1-
w 
(f) 

<( 

1-
<( 

0 

~ := 



- 477 -



- 478 -

------y---------~ 
~ 
I' 



- 479 -



m 
a 
~ 

0 
I 

(.0 ,...... 

1-w 
(/) 

<C 
1-
<C 
0 

_ 48u -



m 
0 
~ 

0 
I 

CD 

" 1-
w 
(/) 

< 
1-
< 
Cl 

- 481 -



- 482 -

~\ 
_J(f) 
:::J<( 
"~c:: 



68
° 

JU
L-

A
U

G
 

S
A

S
-
-
-
­

S
S

 
Q]

 

11
5°

 
11

0"
 

DA
TA

 
SE

T 
76

-0
11

0 

~
 

10
5°

 
10

0"
 

95
° 

90
" 

+>
· 

a:-
· 

<..
-:· 



or-
o 
I 

:~\ w<t 
cnl 

..Jcn 
<(:J<( 
1--,c:::: 
<( 
0 

- 484 -

0 
N ,.... 

0 
;:::: 

0 
CXl 



- 485 -

N ., 
l?! 

""""" 0 
I 

c.o 

\EJ 

.n 

J'.,. 

·~ b 
w co 

(.!J 

&l 

1-::J 

~ 

w< 
U)l 

~ 

_JU') 

I 
<( :J <( U') 

1- I U1 U1 
<( s ~ 

co 
0 



- 4i:ib -

¥\ 
a.. (f) 
w<( 
(1)0::: 



- 48/ -



0 
~ 

~ 

0 
I 

to 

\ f'-.. I-
1-u wo 
(f) I 

0...({) 
<( W<C 
1- ({)0:: 

< 
0 

- 488 -

0 
C"") ,.... 0 

r::. 

:;! 
l!! 

~ 0 
&! 

co 

~ 
15 

I 
~ 
co 



- 489 -

"' "' 
CJ 
~ 

~ 

CJ 
I 

I!! 

(.D 

\EJ 

·~ 

('.... 

b 

I-

~ co 

t-U 

~ 

wo 
(f) I 

l5 

Cl..(f) 

I 
<( w <((f) 
I- (f) (f) (f) 
<( ~ 

0 

""" co 
0 



_ 49u -



- 4~1 -

~\ 
>-(J) 
<(<( 
::::E(I) 

0 
C) 



'I'"" 

0 
I 

fez\ 1-:J 
wl 
(.Ill 

>-Ul 
<<< 
1-::::EUl 
< 
Cl 

- l.j.~i -

0 
(") ,.... 0 

r::: 

N ., 
~ 

0 
CD 
en 



- 493 -



..-

..-

..-
0 
I 

to 

\ !'.... z 
I- :::J 
w I 
(f) I 

>- (f) 

<( <( <( 

I- 2 0:: 
<( 

0 

- 4Y4 -

0 
C") 
I' 

~i-'-

0 

r:::: 

N 
lXI 

>!! 
af 
lJ z w 

iil 

~ 
t5 

I 

0 
OJ 

~ 
OJ 

0 
(() 
(j) 



- 4%-

~\ 
.....J(J) 
::::J<( 
-,(J) 

0 
m 



- 496 -

..--

..--

..--
0 
I 

~lD\ 1-::> 
w< 
(Ill . 5 (/) < < 
1--IUl 
< 
0 

N ., 
111 
u; 

~ 
~ 

~ 
l3 

I 

0 

r:::: 

~ 
co 

~ 
co 

0 
C'J 
Ol 

0 co 
Ol 



........ 
0 
I 

lD 
I". 

1-
w 
(f) 

<( 
I­
<( 

0 

- 497 -

~ 
...... 

_j 
(f) ::J 
<( I 
0::: 

0 
lXI 
co 



- 498 -

..-

..-

..-
D 
I 

(.D 

\ ('... 
l.'J 

1---::J 
w<:c 
(f) I 

_j(f) 

<( ::J<( 
I- )0:: 
<( 
0 

0 
(") 
I' 

5! 

0 

r:: 

N 

"' ~ 
g 
iii 
iii 

~ 
l5 

; 
;;:; 

0 
CXl 

0 
'<t 
CXl 

0 
N 
(j) 



- 4~9 -

~ 

0 
I 

w 
I'... 

f-
w 
(f) 

<( 
f-
<( 
D 

Q_(f) 
w<( 
(f)o::: 

0 
LO 
$2 



_ buu -

¥\ 
0..(1) 
LLJ<C 
(I) (I) 



~ 

~ 

~ 

0 
I 

c.o \ "'t-
t-U wo 
tnl Q_(J) 

< W< 
1- tntn 
< 
Cl 

- Sul -

0 
(') 
r-. 

0 
N 
r-. 

N ., 
5!! 
fff 
u z 
!!! 
bl 

~ 
~ 

; 
~ 

~ 
CXl 

~ 
CXl 

0 
CD 
en 



...-

...-

...-
0 
I 

(.0 

\ !'-.. 
I-

1-u 
wo 
U1 I 

Q_ U1 
<( W<C 
I- U10:: 
<( 

0 

"' "' ~ 
~ z w 

iil 

~ 
t5 

I 

0 

r:: 

0 
CXl 

~ 
CXl 

0 
(0 
0> 



- !:>03 -

....-

....-

....-
0 
I 

(.0 
I'-. 

1-
w 
(f) 

<( 
1-
<( 

0 

& 
~ 
~ 



- OU'+ -



_ bub -

~\ 
ZCJ) 
<< 
.,(f) 

0 
O'l 



~\ 
o:::(J) 
<(<( 
~0::: 



_ bu/ -

~\ 
a::: (f) 
<< 
~(f) 



~\ 
>-(f) 
<(<( 
::::Eo:: 



_ buS/ -

~\ 
>-(/) 
<C<C 
::::E(J) 



DA
TA

 
SE

T 
76

-0
11

2 

Q
 

68
° 

JU
L-

A
U

G
 

11
5°

 
11

0°
 

10
5°

 
10

00
 

IN
ST

lT
U

TE
 O

F 
O

CE
A

N
 S

CI
EN

CE
S,

 1
98

2 

95
° 

90
0 

(;
 

t-­ c 



- till -

~\ 
_j(/) 
::J< -,(/) 



- ~.lL. 

¥\ 
a.. (f) 
w<C 
(J)o:: 

lh 
en 



- blJ -

¥\ 
a..(/) 
UJ<( 
(/)(/) 



- :.>.L··· -



- !:ilb -



··~ !.) lll -

0 
N 
O'l 

0 co 
O'l 



t­w 
({) 

- bl/ -



- ~10 -

(Y) 

0 
C') ..... 0 

N ..... 
0 

r:: 

0 
CD 
en 



....... 

....... 
0 
I 

C.D 
1'. 

1-w 
(f) 

- bl9 -

~\ 
D... (f) 
w<C 
(f) (f) 



_ 'Ji.U -

CJ 
0 

r:: 

0 
CD 
en 



- !:>21 -



""'" ...... 
...... 
0 
I 

lO 

" 1-
IJ.I 
Ul 

<C 
1-
<C 
0 

- !:i22 -



68
° 

N
S 

--
--

--

11
5°

 
11

0°
 

Q
 

I 

10
5°

 
I 

1Q
Q

O
 

95
° 

IN
ST

I1
1J

TE
 O

F 
O

C
E

A
N

 S
C

IE
N

C
ES

, 1
98

2 

go
o 

u-
: 

IX
' 

c...
.·· 



1-­
LJJ 
(/) 

<C 
1-­
<C 
0 

- b24 -

\ 
\ 

(.0 \ 

"' 0')(/) 
..-z 

c.o 

I 



- oib -

CD 
-c-

""""" 0 
I 

CD 
!"'-.. 

I-
IJ.I 

0 
l!l (J) 
~ 

<( 
I-
<( 
Cl 

~ 
~ 
~ 



_ Sio -



1.0 
T-

o 
0 
I ...... 

...... 

.._ 
IJJ en 

- b2/ -

(.!J 

~EJ 
I 

...J 
::Jen 
'en 



- !:>28 -

1-

gEJ 
I 

Q. 
IJJ(I) 
(I) (I) 



- !:>~9 -

\ 

tJ \ 0 . 
I \ 

a. (.I) w> 
(.1)0::: 



Ln 
...... 
0 
0 
I 

r-... \ 

:tJ\ 
UJ a·\ 
(I) I 

Q..(f) 
<UJ> 
1-(f)O::: 
< 
CJ 

- !:iJU -

0 
C') ,.... 

0 

r::: 

0 
N 
(j) 

0 
(0 
(j) 



LD 
...-
0 
D 
I 

I'-. 
I'-. 

1-­
LJJ 
(f) 

<( 

I­
<( 

0 

- !:i31 -



LI1 
....-
0 
D 
I 

""" """ 1--
w 
(f) 

<( 
I­
<( 

0 

- !:>32 -

0 



- b33 -



- ti34 -

~ ,.... 

z 
~EJ 
I 

>­
<en 
:::£(/) 

tO 



- bJb -



- b36 -



0 
L!) 

" 

- b3l -

0 

Q 



0 
10 ,.... 

- b38 -

...... 
0 

~ g\El 
1-<C 
IJJI 
(I) _. (I) (I) 

::J<C(I) 
<C .., (I) 
1-
<C 
0 

0 

;:::: 

g 

~ 

"' 
"' 

"' 
0 

~ 

z .. 
w 
u 
0 

0 

w 

~ 
~ 



_ S39 -

en.-
..- .....- (f) 

<((f) 



....--

....--
0 
I 

)'... 
)'... 

1-
w 
(f) 

<( 
1-
<( 

0 

- ti4u -

_J(f) 
:::J<( 
)0:: 

g 



- b4l -

(Y) 
~ 

~ 

0 
I 

('... 
('... 

I-
w 

0 
LC'l (f) 

S2 
<( 
I-
<( 

0 

~ 

--I ~ 



-q-
'1""" 

~ 

0 
I 

"' "' 1--
IJ.I 
(/) 

<C 
1-­
<C 
0 

- b'+L -

0 
L!) 

Ol 

0 
0 

-S2 



Ln 
""'"" 
""'"" 0 
I 

r-.... 
r-.... 
1-
IJ.I 
(f) 

< 
I­
<( 
Cl 

- b43 -

\ 
5 \ -, . 
I \ 

>-(f) 
<(> 
:::£0:: 

N 

"' I!! 
Bi 
u z 
w 

~ 
~ 
u ::, 0 

:s en 

I 
;;; 

~ -o 
~ 



74
° 

6
8 o

_j
 

1
9

7
7

 

R
VS

 -
--

-·
-

I 
11

5°
 

Q
 

11
0°

 
10

5°
 

I 
1Q

Q
O

 
9

5
° 

IN
S

TI
TU

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
, 1

98
2 

go
o 

c.r
: 

..j
:o

, 
..j

:!
. 



...... 
0 
I 

"" "" 1-
LJJ 
Ul 

< 
1-
< 
0 

- b4b -

\ 

8: \ 
1 \ 
o:::Ul 
<< ::!Eo:: 

& 
c.o 

0 
LO 
O'l 

~ -o 



68
° 

R
A

S
-

_
..

- 11
5°

 
11

0°
 

DA
TA

 
SE

T 
7

7
-0

1
1

6
 

Q
 

10
5°

 
I 

1Q
Q

O
 

IN
S

Tl
TU

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
. 1

98
2 

95
o 

go
o 

c.;
­
~
 

c 



72
° 

70
" 

68
° 

1
9

7
7

 
R

A
S

--
--

I 
11

5°
 

11
0°

 

fJ 

1Q
Q

O
 

9
5

° 

!N
ST

I1
1J

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
. 1

98
2 

go
o 

(
J
 

+­ '-.
: 



74
° 

68
0 -

1 
M

A
R

-A
P

R
 

R
A

S 
_

_
_

-

11
5°

 

t;;J
 

11
0"

 
10

5°
 

1
0

0
" 

95
o 

9
0

" 

(..
T

 

+:
 

0
: 



(.Q 
0 
or-
0 
I 

CD 

\ ""o::: 
t-O... 
w<e 
(J)I 

0:::(1) 
<( <(<( 

I- ~0::: 
<( 
0 

l3 

~ 
!ii 
;;; 

0 

r::: 

~ 
lXI 

~ 
lXI 

0 
CD 
en 





74
° 

70
" 

68
° 

M
AR

-A
PR

 
RA

S 
-
-
-

11
5°

 
11

0°
 

Q
 

I 

10
5°

 
1Q

Q
O

 
9

5
° 

IN
ST

IT
U

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
, 1

98
2 

go
o 

(.
]1

 
()

";
 

~
·
 



- S::iL -

\ 

~ \ 
7 \ 
>-(/) 
<< :::lEe::: 

0 
l!l 
Ol 

0 

:g 



"' 0 ...... 
0 
I 

(X) 

"' 1-
lJ..I 
(/) 

<C 
1-
<C 
0 

(X) \ 

"'(/) m< 
...... 0::: 

0 co 



m 
0 
..-
0 
I 

m 
""' 

- 554 -

~\ 
>-(f) 
<(<( 
:Eo:: 



<( 
1-
<( 
0 

\ 

~ & 
I' I' 

~\ 
>-(f) 
<(<( 
::::?E(J) 

0 
CXl 
co 

0 
L() 
m 

0 
L() 

Q 

0 
L() 
~ 
~ 



CD 
0 
....-
0 
I 

CD \ " z 
1-:::J 
w""l 
(J)I 

>-(f) 
<( <(<( 

1- ::::?::0:: 
<( 
D 

- Sbb -

0 
M ,.... 

N 

~ 
~ z 

~ 

~ 
t!; 

I 

0 

;:::: 

~ 
co 

~ 
co 

0 
N 
O'l 

0 
CD 
O'l 



00 
0 

- t>S7 -

----

0 
N 
Ol 

0 co 
Ol 



- 558 -

m 
0 
....--
0 
I 

m 
r-.... 

I-
w 
(f) 

<( 

I-
<( 

0 

g 



0 
II) 
~ 
~ 

~\ 
_J(f) 
:J<t 
J(f) 

~ ~ 0 0 
(X) ,.... ,.... ,.... co 



m 
0 

- S6U -

0 
C') 

" 
0 
N 

" 
0 

r:: 

0 
tO 
CJ) 



- t>b.L -

----

0 
(") ,.... 

0 

r:: 

0 
N 
en 

0 
co 
en 



_ Sol:: -

~\ 
D... (f) 
w<C 
(f)o:: 



CD 
0 
~ 

0 
I 

CD 
1'. 

1-­w 
{f) 

- 563 -

¥\ 
0...{{) 
w<C 
{f) {f) 



Q) 
D 

- 564 -

0 
C") 

" 

lb 
O'l 

0 

r::: 



CD 
0 
T""" 

0 
I 

;~\ 
(J)I 

(L(J) 
<(Ll.J<( 
I- (f) (f) 
<( 
0 

- 5b!:> 

---

0 
M ,.... 

0 

r:: 

0 co 
O'l 



- 56b -

m 
D 
~ 

D 
I 

m 
('.... 

I-
w 

0 
L!) (f) 
52 

<( 
I-
<( 

0 

m..--
~ ..-- (f) 

<((f) 



- 5b7 -

Ol 
0 
~ 

0 
I 

m 
I'-

1-
w 
(f) 

<( 
1-
<( 

0 

g 



6
8

° 

R
A

S
--

--

11
5°

 
11

0°
 

I 
10

5°
 

I 
1Q

Q
O

 
95

° 

IN
S1

1T
U

TE
 O

F 
O

C
E

A
N

 S
C

IE
N

C
E

S
, 1

98
2 

go
o 

c.r
 

C
7 

0
: 



-r-
-r-
0 
I 

CD 

"" 1-
IJ.I 
(J) 

< 
1-
< 
Cl 

- 569 -

0 
LO 
OJ 

0 
0 
0 
~ 

0 
LO -o 
~ 



('.... 
(D 
0 
0 
I m 

\ ('.... z 
1-:::J 
w"~ 
(f) I 

>-(f) 
<( <(<( 

I- ::::::i£(1) 
<( 
0 

CJ 
0 
CD 

" 
0 
l£) 

" 

- ~/U -

~ 
" 

0 
C') 

" 
0 

r:: 

15 

I 
E; 

b 
co 

0 
CD 
m 



1-­w 
U1 

<( 
1-­
<C 
D 

- 571 -



"' (.0 
0 
0 
I 

:~\ w< 
c.nl 

_I (f) 
<(::J<( 
J--"10::: 
<( 
0 

0 
lD 

- 572 -

0 
M ,..... 

0 

r::: 

0 
CD 
O'l 



- 573 -

>-(J) 
<(<( 
2(J) 



I'-. 
(.0 
D 
D 
I 

Ol 
I'-. 

I-
w 
(f) 

<( 

I-
<( 

0 

- 574 -

>-(f) 
<(<( 
:::Eo::: 

0 
lXI 
co 

g 



('.. 
(.D 
D 
D 
I 

:s\ wi 
([)I 

<(~([) 
1--:::::;E<( 
<( 0::: 

0 

- !575 -

0 

;:::: 



- 57b -

,......_ 

w 
D 
D 
I 

m ,......_ 

1-
w 
(f) 

<( 
1-
<( 

0 

0 
LO 
en 

~ 
52 

0 
LO 

52 



- 577 -

~"'-.. 
(.0 
D 
D 
I 

m 

\ ~"'-.. 
l!J 

1-:::J 
w<I: 
(f) I 

_J(f) ----<( :::J<( 
1- }(f) --<( 
0 

0 
N 
I' 

0 

;:::::. 

&l 
11.! 

~ w 
iii 

~ 
~ 

I 

0 
CD 

~ 
CD 

0 
N 
0'1 



- 578 -

"' to 
0 
0 
I 

m 
"' 
I-
w 
(f) 

<( 
I-
<( 

D 

~ 



m 
0 
~ 

0 
I 

m 
f'.,. 

1-­
IJ.J 
(/) 

<( 
1-­
<C 
Cl 

- 579 -

co 



72
° 

70
0 

68
° 

JU
L-

A
U

G
 

ss
 

[!
] 

11
5°

 
11

0°
 

DA
TA

 
SE

T 
79

-0
10

9 

~
 

10
5°

 
10

0°
 

9
5

° 

IN
S

TI
TU

TE
 O

F 
O

C
E

A
N

 S
C

IE
N

C
ES

, 1
98

2 

I go
o 

(J
 

0:
· 

c 



en 
CJ 
..-
CJ 
I en 
"' 1-w 
(/) 

<( 
1-
<( 
Cl 

- 581 -

fb 
0) 



0 
...-­
...--
0 
I 

01 
~"'-. 

r w 
(f) 

<( 
r 
<( 
0 

0 

0 
L!) 

52 

0 

...----~---+ :g 

& 
co 

(f) 
<( 
0::: 



..--
0 
I 

:tJ\ wo 
(f) I 

Q..(f) 
<CW<C 
1-(f)O::: 
<C 
D 

- 583 -

0 
C") ..... 

0 

r::: 

0 
!.0 
O'l 



- 584 -

0 
& 
Q 

'C'""" 

'C'""" 

0 
I 

m 
f'.. 

I-
w 
(/) 0 

LO 
Q 

<( 
I-
<( 
0 

0 
LO 
~ 
~ 

¥\ 
a_ 
w(J) 
(J)<C 

(/) 

0 
N & 
r-. 

0 

r-. 
IX) 
CD 



- 585 -

0 
....... 
....... 
0 
I 

m 

\ "'I-
f-U wo 
(f) I 

Q..(f) 

<( W<C 
I- (f) (f) 

<( 
0 

0 0 
co 
I' 

I!) 
I' ~ 

I' 

0 
C") 
I' 

0 0 

N 
I' 

r::: 

"' co 
11.! 

i 
bi 

~ 
i3 

I 

~ 
00 

0 
'<t 
00 

0 co 
(!) 



74
° 

72
° 

70
" 

68
0_

1 
19

79
 

11
5°

 
11

0"
 

DA
TA

 
SE

T 
7

9
-0

1
1

0
 

t;;J
 

10
5°

 
10

0"
 

IN
ST

itU
TE

 O
F 

Q
ce

A
N

 S
C

IE
N

C
E$

. 1
98

2 

95
° 

90
" 

u 0 c 



- 587 -

<( 



_ !Joo -

D... (f) 
w<C 
(f) (f) 



..-­

..-­

..--
0 
I 

Ol 
I"-. 

1-­
w 
(f) 

- 589 -

_J(f) 
:::J<( 
}(f) 



- 590 -



- 591 -

(f) 
<( 
0:: 



- 592 -

_;,_ ........ (f) 
(f) 

0 
CX) 
<D 



- 593 -

(T) 
or-
or-
0 
I 

0') 

"' 1--
LLI 
(J) 

<( 
1--
<( 
Cl 

1--

gEI 
I 

0.. 
LLJ(J) 
(J)(J) 

0 -a 
~ 

0 
1.0 
0 
~ 

g 



74
° 

6
8

o
_

j 
1

9
7

9
 

5
5

 
[!

] 

11
5°

 

~
 

11
0°

 
10

5°
 

1Q
Q

O
 

9
5

° 

iN
ST

IT
U

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
. 1

98
2 

go
o 

U
l 

1.
0 
~
 



"q" 
N 
0 
0 
I 

0 
CD 

1-w 
(f) 

- 59!:> -

~\ 
>-(f) 
<(<( 
:::E(f) 



- 596 -

~\ 
__J 
::JUl -,<C 

Ul 
&,-------
co 

0 
LO 

~ 



- 597 -

0 
Cl) 
co 



Q 
(Y') 
0 
0 
I 

0 
(l) 

1-­w 
(f) 

<( 
I-­
<( 
0 

- 598 -

_J(J) 
:J<( 
Jo::: 

lb .... .... 



D 
(Y) 
D 
D 
I 

D 
CD 

I-w 
U) 

<( 
I-
<( 
0 

- 599 -

0 
!X) 
tO 

g 



- 600 -



- 601 -

(Y) 
D 
~ 

D 
I 

D 
CD 

I-
w 
(f) 

<( 
I-
<( 

0 

g 



- 602 -



""3" 
N 
0 
0 
I 

- 603 -



<( 
I­
<( 
0 

- 604 -

0 ro 
<0 

0 
LO 
Q 



- 60S -

0 

:g 

..,..- \ 
CD 
01({) 

<( 
({) 

~ 0 co ...... co 



- 606 -



- 607 -

0 

~.~~~~~----~T~ 



- 608 -

0 
10 
0) 

0 
10 

S2 

0 

.----...l!.------t--~ 

(f) 
<( 
(f) 



f­
w 
(f) 

<( 
f­
<( 

0 

- 609 -



T-"'" 

~ 

0 
0 
I 

N 
CD 

~ ,.... 

- 610 -

0 
N ~ ,.... ,.... 

~\ 
...J 
:::J(J) -,< 

(/) 

0 
IX) 
(j) 

0 
0 m 

0 
LO 
m 

0 
LO 
$2 

0 
LO 
~ 
~ 



1-
Ll.J 
(f) 

- 611 -

0 -o 
~ 

0 
L!J 

~ 



- 612 -

1b .... .... 



- 613 -

00 
m 
0 
0 
I 

N 
CD 

I-
w 
(f) 

<( 
I-
<( 

0 

g 



- 614 -

(f) (f) 

~(f) 



- 615 -



- 616 -



- 617 -

""' 0 
~ 

0 
I 

N 
m 
1-
UJ 

0 
L!) 

(I) 

<C 
S2 

1-
<C 
0 

g 



- 618 -



<( 
I­
<( 
0 

- 619 -

~\ 
_](f) 
::J_ 
-,0::: 



1-­
w 
U1 

<( 
I­
<( 
D 

- 620 -



CD 

""'" 0 
0 
I 

(Y) 
CD 

1-w 
(f) 

<( 
1-
<( 
D 

- 621 -

0 

CD..-
01..­
...:--<( 



- 622 -

~\ 
_J(J) 
:,:)< 

'en 



m 
~ 
0 
0 
I 

(Y) 
CD 

- 623 -



- 624 -



- 625 -

~\ 
_j(f) 
:::J<( 
10::: 

-----

[h ,..... ,..... 



- 626 -

0 
N 
I' 

0 

r::: 



0 
Ln 
0 
0 
I 

~l!J\ 
1-:::J 
w<C 
(J)I 

_J(J) 
<(:::J<( 
t-"JO:::: 
<( 
0 

- 627 -

0 
M ..... 

0 

r::: 

0 
N 
(j) 

0 
CD 
(j) 



- 628 -



- 629 -

N 
LO 
0 
0 
I 

(T) 
m 
1-
UJ 
(/) 

< 
1-
< 
0 

z 
~EJ 
I 

>­
<(/) 
:::E(I) 

0 
LD 

S2 

~ 
-~ 
~ 



N 
II) 
0 
0 
I 

(Y') 
CD 

< 
1-
< 
0 

- 630 -

(.!J 

~El 
I 

...J 
::JUl 
..,Ul 

0 
LO ,_ ,_ 



- 631 -

N ~ -o 
tn ~ 

0 
0 
I 

(Y) 
CD 

I-
LLI 
(I) 

<C 
I-
<C 
CJ 

g 



- 632 -



- 633 -

Lf) 
Lf) 
D 
D 
I 

(Y) 

\EJ 
CD z 
1-::J 
w"""l 
(f) I 

>-(f) 
<( <( <( 3:: 
I- 2 0:::-
<( 

0 

0 
(') ,.... 

0 

r:: 

f;j 
l!l 

~ 
&i 

~ 
~ 

I ;;:; 

0 
!X) 

~ 
!X) 

0 co 
Ol 



- 634 -



- 635 -

0 
M ..... 

0 

r::: 



LI1 
LI1 
0 
0 
I 

(Y') 
CD 

1-
LLJ 
(f) 

<( 
1-
<( 
0 

- 636 -

(f) 
<(3: 
o:::-



- 637 -

'q" 
0 
0 
0 
I 

'q" 
CD 

1--
LLI 
(/) 

< 
1--
< 
0 

(.!J 

~El 
I 

...J 
:::J(J) 

'c.n 

0 

Q 

0 
L!'l 
0 
~ 

~ 
~ 
~ 



~ 
0 
0 
0 
I 
~ 
m 
1-
IJJ 
Ul 

<C 
1-
<C 
Cl 

- 638 -

a 



1-­
UJ 
(/) 

- 639 -

"'tEJ 
CD 
cnUl ..... (/) 



- 640 -

~\ 
>-(f) 
<C<C 
~(f) 



- 641 -

------:r----- ~ 
~ 
I' 



- 642 -

~\ 
_J(J) 
::J< 
'oo 

0 
(j) 



- 643 -

Ln 
N 
0 
0 
I 
~ 
CD 

1--
IJ.I 
(/) 

<C 
1--
<C 
0 

~\ 
a..(/) 
IJ.I<C 
(/)(/) 

0 
1.0 
0 
~ 

g 

0 
1.0 



74
° 

68
° 

1
9

8
4

 

S
A

S
--

--
- 11

5°
 

11
0°

 

DA
TA

 
SE

T 
84

-0
02

5 

~
 

10
5°

 
1Q

Q
O

 

IN
ST

I1
1J

TE
 O

F 
O

C
EA

N
 S

C
IE

N
C

ES
. 1

98
2 

9
5

° 
go

o 

C
j,

 
_p

, 
_p

, 



(D 
N 
0 
0 
I 
~ 
CD 

1-w 
(f) 

<C 
1-
<C 
CJ 

- 64tl -

~\ 
_J(f) 
::J<C 
-,0:: 



lO 
N 
0 
0 
I 

~(.9\ 
..... ::J w< 
cnl 

_J(J) 
<(::J<C ,....-,cr:: 
<( 
CJ 

- 646 -

0 
M ,.... 0 

N ,.... 
0 

r:: 

0 
N 
OJ 

0 
CD 
OJ 



- 647 -

to 
N 
0 
0 
I 

""l'" 
CD 

I-
w 
(f) 

<( 
I-
<( 

0 

~ 



- 648 -

(.0 
N 
0 
0 
I 

"""" 
\EJ 

CD 
l!J 

1--:::J 
w<C 
(f) I 

_J(f) 

<( :::J <( (f) 

I- J (f) (f) 
<( 
0 

N 

"' l!! 

~ 
15 
iil 

~ 
15 

; 
;?; 

,. 

0 

;:::: 

~ 
tO 

~ 
tO 

0 
N 
en 

0 
CD 
en 



- 649 -

w 
N 
0 
0 
I 

"""" OJ 

I-

a-, 
Q 

w 
(f) 

<( 
I-
<( 
D 

~ 

m .....--
..-- .....-- (f) 

<((f) 



<C 
1-
<C 
Cl 

- 650 -

0 
LO 
O'l 



- 6bl -

"" N 
0 
0 
I 
~ 
CD 

I-
LLI 
Ul 

<C 
I-
<C 
Cl 

(.!J 

~E1 
I 

_J 

:J(J) 
..,(/) 

0 
IX) 

c.o 

0 
Ln 

~ 

§ 



- 652 -

(f) (f) 

~(f) 



CD 
N 
0 
0 
I 

""'3" 
CD 

1-w 
(f) 

- 653 -

~\ 
__J(J) 
:J<( 
10::: 

co 



_ 6o4 -

CD 
N 
D 
D 
I 

""T 
CD 

t-w 
(f) 

<( 
t-
<( 
D 

~\ 
_J(f) 

::J> 
10:: 

& 
tO 

0 
l!l 

~ 

g 



m 
N 
0 
0 
I 

""f 
m 
t­w 
U1 

- 655 -

¥\ 
o...U1 
w<:C 
U10::: 



- 656 -

¥\ 
(L(f) 
w> 
(f)o::: 



- 657 -

en ...... m ....... 
'I""""<( 



........ 
(Y') 

0 
0 
I 
~ 
CD 

1-­w 
(f) 

<( 
I­
<( 
0 

- 6S8 -

0 
10 
m 

0 
10 

S2 

0 

,.....--..:::._-----r :g 

0 
(I) 
tO 

(f) 
<( 
0::: 



- 6!:>9 -



1-­w 
(f) 

<( 
I­
<( 
0 

- 660 -

~\ 
_J(J) 
::J<( 
10::: 



- 661 -

~\ 
_j(f) 
::J<( 
J(f) 

0 
LO 

~ 



1-­
w 
(f) 

<( 
I­
<( 
0 

- 662 -

~\ 
m.­
m.-

<( 



- 663 -

10. INDEXES 

This section contains five indexes to the data sets. Data sets are 
listed in chronological order by I.D. number within each index. Index 10.1 is 
organized according to the geographic areas sampled. Areas are listed in 
alphabetical order. Each data set is listed for each area indicated for that 
data set in Data Inventory Table 1. 

Index 10.2 is according to study method. The study methods are given in 
alphabetical order by platform (ie., aircraft, ice, shore, vessel) followed by 
methods which do not utilize a platform (ie., hunters• interviews, field 
examination of harvested whales, incidental reports) and then a listing of 
data sets for which no method has been specified (NS). 

Index 10.3 is according to species. Species are given in the same order 
as listed in Data Inventory Table 1. Each data set is listed for each species 
indicated for that data set in Data Inventory Table 1. 

Index 10.4 is according to measurement. Measurements are given by 
categories and are in the same order as 1 i sted in Data Inventory Tab 1 e 1. 
Each data set is 1 i sted for each measurement indicated for that data set in 
Data Inventory Table 1. 

Index 10.5 contains the references based on each data set and the form, 
availability, and location of the original data. If known, the person to 
contact is indicated. Addresses for the institutions indicated are given in 
Appendix·2. 
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N = narwhal 
WW = white whale 
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APPENDIX 1 

REMARKS BY DATA SET NUMBER 

This appendix contains brief comments specific to one 
~orne are general comments about the entire study; others 
comments to tne "Rating" column of Data Inventory Table 2. 
comments about a particular data set are given in the data 
that data set is not listed in this appendix. 

or two data sets. 
are supplementary 

If a 11 pertinent 
inventory tab 1 es, 
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03-0004 

Low (1906) contains additional information on bowhead morphometries, 
movements, and behaviour not listed in the data inventory tables because this 
information was probably obtained outside the Northwest Passage area's 
boundaries. 

21-0001 

Where and how whale data were collected is not indicated in Degerbol & 
Freuchen ( 1~35), so subjective judgment was used in fi 11 i ng out the data 
tables. Some information on narwhals indicated in the data inventory tables 
may have been obtained outside the area's boundaries. Information on white 
whale age, reproduction, food, movements, and behaviour not listed in the data 
inventory tables may have been obtained within the area. 

38-0012 

The sighting of a large school of "porpoise" seen in Admiralty Inlet on 
September 14, l93H is not indicated in this data set because the species was 
not clearly indicated. 

40-0010 

Farrar (1955) and Larsen (1Y67) give different accounts (both of species 
and number of whales) of the whale entrapment by ice on August 29, 1942 near 
!)ell ot Strait. 

46-0003 

Species of carcass may have been identified using only information on 
size. 

54-0036 

fvJair (1954) is only available in poor quality microfiche. This data set 
may contain information in addition to that given in the data inventory 
tab 1 es. 

55-0039 

The only study method indicated in Banfield (1955) is reconnaissance 
aerial survey; the information listed in the Data Inventory Tables 1 and 2 
could be from incidental reports. 
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57-0020 

The observation period may have been continuous; however, Tuck ( 1~57) 
inaicates counts were made for 15 minutes/hour and then extrapolated on days 
when many marine mammals were seen. 

74-0116 

Some of the transect numbers 1 i sted in the tab·l es are not indicated on 
the maps. 

Finley and Renaud (1980) indicate that information on age, sex, 
movements, and behaviour were recorded, but no details are provided. 

78-0108 

A third observer was present during most of the surveys so the data 
include the information needed to calculate observer variability. 

78-0110 

Bowhead periotics and white whale skulls were collected, but no details 
on specific measurements obtai ned are provided. rv1i tchell ( 1980) questions 
whether or not the behaviours seen (unspecified) were mating behaviours. 

7Y-UU67 

A third observer was present during most of the surveys so the data 
include the information needed to calculate observer variability. 

79-0110 

A third observer was present during most of the surveys so the data 
include the information needed to calculate observer variability. 

79-0111 

A third observer was present during most of the surveys so the data 
include the information needed to calculate observer variability. 

82-0104 

In some instances, species can not be indicated for some of the calls 
because both narwhals and white whales were in the same area. 
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APPENDIX 2 

ADDRESSES OF INSTITUTIONS HAVING ORIGINAL WHALE DATA 
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Arctic ~iological Station 
Uep. of fisheries & Oceans 
55b St. Pierre Blvd. 
Ste-Anne de Bellevue, Quebec 
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Canadian Wildlife Service 
5320-122nd Street 
Edmonton, Alberta 
T6H 3S5 

Dep. of Fisheries & Oceans 
P.O. Box 5667 
St. Johns, Newfoundland 
A1C 5X1 

Freshwater Institute 
Dep. of Fisheries & Oceans 
501 University Crescent 
Winnipeg, Manitoba 
R3T 2N6 

Hudson • s Bay Company Archives 
Hudson•s Bay House 
77 IVtai n Street 
Winnipeg, Manitoba 
R3C 3H1 

LGL Limited 
22 Fisher Street 
P.O. Box 457 
King City, Ontario 
LOG 1KU 

University of Arkansas 
Fayetteville, Arkansas 
U.S.A. 
72701 

University ·Of fvlanitoba 
Winnipeg, Manitoba 
R3T 2N2 
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