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describing the temperature field along the transect is presented, including a
discussion of the 1977 to 1998 time series of the cross-sectional area of the Cold
Intermediate layer (Cll). Annual time-series of temperature, salinity and density
(sigma-t) are presented for the White Bay, Northeast Newfoundland and the
continental slope regions along the transect based on all data available from 1961
to 1990. In addition, the monthly averaged vertical cross-sections for the period
1977-1998 are presented, followed by monthly transects by
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1
a

tral1se,cts in the Northwest Atlantic \Jv<JO'

(West Greenland) (Anon. 1978).
Science Program (NCSP) of the Department of Fisheries and Ocean's a
considerable effort was made to make available historical data in a form where it
could easily be examined and referenced by the science community. The first step
in this task was to compile and present the historical data along the standard
transects adopted by ICNAF. Several of these reports were published in the
Canadian Technical Report of Hydrography and Ocean Sciences including the
Bonavista transect (Colbourne and Senciall 1993), the Seal Island transect
(Colbourne et al. 1995), the Flemish Cap transect (Colbourne and Senciall, 1996)
and the Nain Bank transect (Colbourne and Foote 1997).

Previous studies of the oceanography on the continental shelf of Atlantic
Canada have included analyses of temperature and salinity data at Station 27,
located about 8.0 km east of S1. John's Newfoundland (Colbourne and Fitzpatrick,
1994; Keeley, 1981a; 1 Verney, 1975), The International
Ice Patrol of the Coast have also conducted studies concentrated
rn':::lHlI\I in

1
Trites (1986) compiled monthly

averaged temperature salinity ct~nrl'~rrl areas over the entire Grand Bank
and most of the northeast Newfoundland shelf up to 1982. Colbourne and Foote
(1 (1
temperature and salinity data over wide areas of the Northwest Atlantic at monthly

The present report focuses on the standard White Bay transect which
crosses the relatively deeper portions of the Northeast Newfoundland Shelf.
Regular observations along this transect did not start until 1974, although a
considerable amount of data are available dating back as early as the 1930s.

products presented include distributions of the
data along the transect, synoptic and monthly averages temperature, salinity
and density (sigma-t) and time monthly as functions of depth for



The results are ba~;ed

lYlo,f"h':llnlf"~1 bathythermograph (MBT),
and conductivity-temperature-depth recorder (CTD) data. These data were
collected along the standard White Bay transect from the early 1930s to 1998
within a box with boundaries at ±15 minutes of latitude of a line connecting the end
points of the transect given in Table 1. The position and water depth of the
standard stations are shown in Fig. 1 and listed in Table 1. The transect consists
of 20 stations beginning near the coastline in White Bay in a water depth of about
300 m and ending about 560 km offshore on the Northeast Newfoundland
Continental Slope in water depths of over 3000 m. In recent years extra stations
were added to increase the spatial resolution particularly inshore and on the
continental slope areas.

A considerable amount of oceanographic data dating back to 1923 is
available for this area, including data from the standard stations as well as data
from fisheries
1970s. Most of these data were available from

in ,-"uunc<,

r\U'UUI 21 % were collec-ted
standard depths (0, 10, 20, 30, 250, 300 400 m)
using water sampling bottles with revers,lna th.::' ..n-'r"ln"'lot,are- Since the 1960s
and up to the present a considerable amount of data were collected using

%) 1
(CTD) recorders have become commonplace,conductivity-temperature-depth

37 %
instruments have expected accuracies ranging from ± 0.2 °C for
bathythermographs to ± 0.02 °C for reversing thermometers and ± 0.005 °C for
CTDs. Accuracies in salinities range from ± 0.02 psu from bottle titrations to ±
0.005 psu from CTD measurements.



to March), were irregular.
t ..",r'CO,f't in r-nr'..irl,...... sources the 1923 to 1 are
shown in Table 2 by month, these include duplicate profiles made during the same
time with different instrumentation (bottle or MBT) for example. The transect has
been occupied every summer during the period July-August from 1977 to 1998
comprising 524 temperature profiles (24 %) of a total of 2204 for all months. By
contrast 408 salinity profiles (36 %) were available during the same time period out
of a total of 1129 profiles for all months.

The seasonal distribution of data (Fig. 2a and 3a) show that most of the
data were collected during summer and fall corresponding to the summer
oceanographic surveys and the fall fisheries assessments. During the winter
months (January, February and March) about 11 % of the temperature data and 3
% of the salinity data were collected, about 14.5 % and 15 % in the spring (April,
May and June), about 33.5 % and 45 % during summer and about 41 % and 37 %
during autumn November

Temporal biasing in the calculation of monthly averages occurs when there
are in the when the data
for a particular month are not distributed evenly throughout the month. No
attempts were made to adjust the data for the interannual variations in the sample
distribution, hence the means calculated here will obviously be temporally biased
towards later years of the time period, namely from 1977 to 1997.

Spatial biasing of the average water distributions also occurs when
there is a significant amount of data confined to a particular area along the
transect. The spatial distributions all ±15 minutes of latitude
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in
station locations are randomly selec1ted
occupied during the summer nor'Inri

The station positions of all observations in the corridor along the transect,
for the purposes of the analysis, were assumed to lie along a straight line with
offshore distance calculated from the shore. The data were quality controlled for
obvious spikes and restricted in the range of -1.84 to 20.0 °C for temperature and
from 29.0 to 36.0 psu for salinity. The profiles were not extrapolated beyond their
depth profiles collected with same instrument within one minute of
latitude and within a 30-minute time ;nterval were considered duplicates and only
one was retained. In addition, in cases where a particular cast was repeated on
the same station with a different instrument the duplicate data were also discarded,
keeping CTD and bottle data over BTs. Densities are reported as sigma-t values
calculated using the UNESCO equation of state for seawater (Millero et al. 1980).
The data were linearly interpolated or decimated if necessary onto a 5.0 km

5.0 m mean In general
there was a sufficient amount during each month approximate

means

Newfoundland and labrador is the cold intermediate layer (Cll) (Petrie et al.
1988). l is in summer
heating increases the stratification in the upper layers to a point where heat
transfer to the lower layers is inhibited. result is a cold layer of water confined
to the continental shelf with temperatures ranging from 0.0 to -1.8 °C sandwiched
between the seasonally heated upper layer and warmer continental slope water
near the bottom. In the winter months intermediate layer effectively disappears
as the upper layers cool down to between -1.0 and 0.0 °C from January to March
due to winter cooling and mixing of surface into CIL. By April and
early May the warming of the commences and the cross-sectional
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1
vUly-rlU!-jU;:)l nar'IAr! tf'\r,otl-.ar with mean

,-l"",,,hc,ri line) are in. 6 in Table 3. general, the time series
for all temperatures shows large variations with generally warm conditions (below
normal Cll) during the late 1970s and early 1980s. The time series is
characterized by a major cold period beginning in the late 1980s, which continued
to 1994. During the last four years from 1995 to 1998 the Cil has been below
normal. The average cross-sectional area for water less than 1.0, 0.0, and -1.0 DC
are 79, 60, and 32 km2 with standard deviations of 13, 15 and 15 km2 respectively.
These areas are more than values the Bonavista transect
(Colbourne and Senciall 1993).

The bottom temperature across the inner Northeast Newfoundland Shelf
ranges from sub-zero DC within White Bay out to about 150 km offshore in water
depths from about 100 m to 250 m depth. Bottom temperatures over the outer
shelf (200 to 450 km offshore) in water depths from 250 to 500 m range from 1.0 to

. Minimum core . 7 3)
from -1.8 DC in a cold year (1974) in a warm year (1978) with an average

-1

rronnthhl mean salinity density versus
depth are shown in Appendix A for White Bay, the inner Northeast Newfoundland

. 1). were
formed by averaging all data for each month in a 5 km horizontal bin along the

over 1961-
1990. The plots show the seasonal variations in the Cll; its winter formation,
spring capping, gradual decay over the summer and rapid erosion during the
autumn.

Presented in Appendices B to D are the monthly average vertical
distributions of temperature, salinity versus horizontal distance from
shore to the edge of the shelf based on all available data for each month.
Appendix E to contain cross along the on all available
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.l.Jc;V"!1 (m)

00.0
30.0
00.0

52 43.4 455
91 51 22.0 52 29.0 434
90 51 30.0 5200.0 417
89 51 38.8 51 30.0 419
88 51 47.3 5059.5 310
87 51 52.0 5042.4 385
86 51 53.7 5036.0 739
85 51 55.0 50 28.0 1444
84 51 59.6 50 15.0 2184
83 5207.0 4945.0 2837

52 15.5 49 15.0 3360

Table 1. The position and water depth of the standard ICNAF and
NAFC oceanographic stations along the White Bay transect.
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YEAR MONTH

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1923 0 0 0 0 0 0 0 0 1 0 0 0
1924 0 0 0 0 0 0 0 0 0 0 0 0
1925 0 0 0 0 0 0 0 0 0 0 0 0
1926 0 0 0 0 0 0 0 0 0 0 0 0
1927 0 0 0 0 0 0 0 0 0 0 0 0
1928 0 0 0 0 0 0 0 0 0 0 0
1929 0 0

0=8

0 0 0 0 0 0 0
1930 0 0 o 0 0 0 0 0 0 0 0 0
1931 0 0 0 0 0 1 2 0 0 0 0
1932 0 0 o 0 0 1 0 0 0 0 0 0
1933 0 0 0 0 0 2 1 0 0 0 0 0
1934 0 0 0 0 0 0 0 0

=H
0 0 0

1935 0 0 0 0 0 0 1 0 0 0 0
1936 0 0 0 0 0 0 0 0 0 0 0
1937 0 0 0 0 0 0 0 0 0 0 0 0
1938 0 0 0 0 0 0 0 0 0 0 0 0
1939 0 0 0 0 0 0 0 0 I 0 0 0 0
1940 0 0 0 0 0 0 0 0 0 0 0 0
1941 0 0 0 0 0 0 0 0 0 0 0 0
1942 0 0 0 0 0 0 0 0 0 0 0 0
1943 0 0 0 0 0 0 0 0 0 0 0 0
1944 0 0 0 0 0

=H
0 0 0 0 0 0

1945 0 0 0 0 0 0 0 0 0 0 0
1946 0 0 0 0 0 0 0 0 0 0 0
1947 0 0 0 0 0 0 0 0 0 0 0 0
1948 0 0 0 0 0 0 0 0 0 0 0 0
1949 0 0 0 0 0 0 0 0 1 0 0 0
1950 0 0 0 0 0 0 2 0 1 2 0 0
1951 0 0 0 0 0 0 2 2 1 1 0 0
1952 0 0 0 3 2 0 1 4 0 0 0 0
1953 0 3 4 0 3 5 0 1 2 1 0 0
1954 0 0 0 0 0 0 1 1 0 0 0 0
1955 0 0 0 2 1 10 0 0 8 0 0 1
1956 0 0 1 0 0 0 0 1 1 0 0 1
1957 1 0 0 0 0 0 3 0 0 0 1 1
1958 0 0 0 0 0 1 0 2 0 2 0 0
1959 2 0 0 0 1 1 1 2 0 10 2 0
1960 0 0 2 1 0 1 0 19 1 1 1 0
1961 0 0 0 0 1 0 2 0 7 0 0 0
1962 0 1 0 1 0 0 2 4 1 5 0 1
1963 0 0 0 0 11 0 0 0 2 1 7 0
1964 0 1 0 0 0 0 1 0 0 4 1 0
1965 0 1 0 0 0 0 1 0 0 1 2 0
1966 1 0 0 0 0 6 1 0 7 0 0 1
1967 0 0 1 1 0 1 3 0 1 2 34 0
1968 1 0 0 0 0 0 0 0 0 0 0 0
1969 0 0 0 0 11 7 2 8 1 8 2 0
1970 0 0 0 0 20 0 0 1 1 1 0 0
1971 0 0 0 1 0 1 0 0 0 0 1 0
1972 0 0 0 0 0 0 0 0 3 0 1 0
1973 0 0 0 0 1 14 2 6 3 4 1 0
1974 1 0 0 0 0 1 1 13 0 3 1 0
1975 0 0 0 0 0 0 0 13 2 5 7 0
1976 1 0 0 0 0 0 1 14 0 4 0 0
1977 0 2 1 0 0 1 0 14 1 1 3 0
1978 0 0 0 0 0 7 16 20 1 10 5 2
1979 0 9 53 0 19 0 0 25 7 13 20 5
1980 0 -~~-

0 13
--

7 0 4 1 30 21 117
1981 1 0 20 0 0 27 15 19 3 19 1 16
1982 0 0 16 0 0 5 0 0 0 6 0 0
1983 4 0 15 0 0 0 8 15 5 0 10 14
1984 2 0 0 1 0 5 29 0 2 1 24 12
1985 0 0 0 0 0 3 1 22 0 0 33 5
1986 0 5 1 0 1 30 1 22 0 1 3 21
1987 2 36 5 2 4 10 0 20 3 1 25 8
1988 2 0 1 6 20 8 4 25 1 3 9 18
1989 0 3 0 0 0 11 0 18 0 2 11 29
1990 0 0 0 0 0 11 26 1 6 0 15 15
1991 0 4 0 0 2 4 38 6 6 16 36 I 11
1992 2 3 0 2 5 0 21 0 11 28 60 40
1993 5 2 0 0 0 0 20 1 11 11 18 6
1994 10 0 2 0 0 0 18 5 3 13 9 29
1995 0 0 0 2 0 0 20 0 9 0 0 13
1996 5 1 0 0 0 0 22 6 3 0 36 0
1997 4 0 1 0 0 0 24 9 0 0 28 8

TOTAL 44 71 130 22 115 180 292 325 119 210 428 268

ternp1era,ture profiles available
1923 to 1997.
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YEAR MONTH
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1923 0 0 0 0 0 0 0 0 1 0 0 0
1924 0 0 0 0 0 0 0 0 0 0 0 0
1925 0 0 0 0 0 0 0 0 0 0 0 0
1926 0 0 0 0 0 0 0 0 0 0 0 0
1927 0 0 0 0 0 0 0 0 0 0 0 0
1928 0 0 0 0 0 0 0 0 0 0 0 0
1929 0 0 0 0 0 0 0 0 0 0 0 0
1930 0 0 0 0 0 0 0 0 0

=+=
0 0

1931 0 0 0 0 0 0 1 2 0 0 0
1932 0 0 0 0 0 1 0 0 0 0 ---0-
1933 0 0 0 0 0 2 1 0 0 0 0 0
1934 0 0 0 0 0 0 0 0 1 0 0 0
1935 0 0 0 0 0 0 1 I 0 1 0 0 0
1936 0 0 0 0 0 0 0 j3 0 0 0 0
1937 0 0 0 0 0 0 0 0 0 0 0
1938 0 0 0 0 0 0 0 0 0 0 0
1939 0 0 0 0 0 0 0 0 0 0 0 0
1940 0 0 0 0

1$$
0 0 0

~#1941 0 0 0 0 0 0 0 o 0
1942 0 0 0 0 0 0 0 o 0
1943 0 0 0 0 0 0 0 0 0
1944 0 0 0 0 0 0 0 0 0 0 0 0
1945 0 0 0 0 0 0 0 0 0 0 0 0
1946 0 0 0 0 0 0 0 0 0 0 0 0
1947 0 0 0 0 0 0 0 0 0 0 0 0
1948 0 0 0 0 0 0 0 0 0 0 0 0
1949 0 0 0 0 0 0 0 0 0 0 0 0
1950 0 0 0 0 0 0 1 0 1 2 0 0
1951 0

~
0 0 0 0 2 1 0 1 0 0

1952 0 0 3 0 0 1 4 0 0 0 0
1953 0 0 0 0 0 0 0 0 0 0 0
1954 0 0 0 0 0 0 0 0 0 0 0
1955 0 0 0 0 0 10 0 0 4 0 0 0
1956 0 0 0 0 0 0 0 0 0 0 0 0
1957 0 0 0 0 0 0 1 0 0 0 0 0
1958 0 0 0 0 0 0 0 0 0 1 0 0
1959 0 0 0 0 0 0 0 1 0 0 1 0
1960 0 0 0 0 0 0 0 1 0 0 0 0
1961 0 0 0 0 0 0 0 0 4 0 0 0
1962 0 1 0 0 0 0 0 0 0 4 0 0
1963 0 0 0 0 0 0 0 0 0 0 0 0
1964 0 0 0 0 0 0 0 0 0 0 0 0
1965 0 0 0 0 0 0 0 0 0 0 0 0
1966 0 0 0 0 0 0 0 0 0 0 0 0
1967 0 0 0 0 0 0 0 0 0 0 23 0
1968 0 0 0 0 0 0 0 0 0 0 0 0
1969 0 0 0 0 7 6 0 0 1 0 0 0
1970 0 0 0 0 15 0 0 0 0 0 0 0
1971 0 0 0 0 0 1 0 0 0 0 1 0
1972 0

tH
0 0 0 0 0 0 0 0 1 0

1973 0 0 0 0 14 0 6 0 0 1 0
1974 0 0 0 0 0 0 9 0 0 0 0
1975 0 0 0 0 0 0 0 8 0 0 4 0
1976 0 0 0 0 0 0 0 10 0 0 0 0
1977 0 0 0 0 0 0 0 13 0 0 0 0
1978 0 0 0 0 0 0 4 13 0 0 4 1
1979 0 0 0 0 0 0 0 13 5 0 7 0
1980 0 0 0 0 13 7 0 4 0 14 5 3
1981 1 0 0 0 0 24 6 13 2 14 0 0
1982 0 0 0 0 0 5 0 0 0 3 0 0
1983 4 0 0 0 0 0 8 15 0 0 0 0
1984 2 0 0 0 0 5 28 0 0 0 0 4
1985 0 0 0 0 0 3 0 16 0 0 0 0
1986 0 0 0 0 1 8 0 17 0 0 2 0
1987 0 0 0 0 4 6 0 16 3 0 3 0
1988 0 0 0 2 11 0 0 17 0 0 0 0
1989 0 0 0 0 0 0 0 18 0 0 11 25
1990 0 0 0 0 0 9 25 0 0 0 10 14
1991 0 0 0 0 2 2 38 6 5 15 21 0
1992 2 0 0 0 5 0 21 0 11 21 32 22
1993 4 1 0 0 0 0 20 0 0 10 18 6
1994 10 0 0 0 0 0 18 5 3 0 9 29
1995 0 0 0 2 0 0 18 0 9 0 0 11
1996 5 0 0 0 0 0 20 6 3 0 34 0
1997 2 0 0 0 0 0 20 9 0 0 25 5

TOTAL 30 2 0 7 58 103 234 223 54 85 212 120

profiles available along
Bay transect from 1923 to 1997.
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Figure 1. Location maps showing the positions of the standard stations
and the locations where temperature, salinity and density an­
nual time series were constructed along the White Bay transect.
The bathymetry are 300, 1000, and 2000 m.
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Figure 2. (a) The total number of temperature profiles by month and
(b) by year, occupied along and near the White Bay transect
since 1923.
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Figure 3. (a) The total number of salinity profiles by month and (b) by
year, occupied along and near the White transect since
1
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Figure 4a. Location maps showing the positions of all stations occupied
along and near the White Bay transect since 1923 for January
to June for which either temperature and/or salinity were avail­
able. The bathymetry lines are 300, 1000, and 2000 m.
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Figure 4b, Location maps showing the positions of all stations occupied
along and near the since 1923 July to

were
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White Bay rn elL T, --1.

1\iTrm t,h G 1~1 Area (KM""') Min. Tern]
1.0 oe o.ooe ·1.0 oe .1.5 °C C

A11!Yll"t. 1977 76.0 62.2 30.4 5.1 ·1.640
A11lYllQt. 1978 T 45.6 19.2 1.7 0.0 ·1.200
August 1979 74.3 53.5 19.8 0.0 ,1.590
A11g11Qt. 1981 66.0 45.3 11.2 0.0 1.500
All O'l1Q+ 1983 80.8 61.0 322 5.5 .1. 705
July 1984 951 78.9 53.4 33.0 -1.800

All !Yl1Qt. 1985 84.8 62.4 37.5 14.1 ·1.765
A110'11 Qt. 1986 70.2 51.5 17.9 0.0 -1.570
August 1987 70.7 46.7 16.9 0.0 ,1.511
August 1988 76.6 63.0 37.8 9.8 -1. 743
August 1989 88.6 71.4 46.6 22.4 -1. 727

July 1990 99.4 84.1 59.4 17.2 -1.684
July 1991 90.7 73.0 43.2 14.2 ,1.720
July 1992 92.2 74.1 42.0 18.1 -1.718
July 1993 93.9 71.3 48.4 23.9 -1. 755
July 1994 92.4 73.2 45.2 11.9 ·1.675
July 1995 68.6 48,5 21.7 7.3 -1.651
July 1996 78.0 57.4 26.7 0.0 -1.523
July 1997 63.9 51.4 28.6 3.3 -1.662
July 1998 61.3 43.5 17.8 2.4 ·1.657

MEAN 78.5 59.6 31.9 9.4 -1.640
STD. DEVIATION 13.8 15.2 15.3 9.7 0.135

3. Summary of the transect (July-August) indices.
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Time series of mean temperature, salinity
and density versus depth for White Bay, the NE Shelf
Inshore, the NE Shelf Offshore and the NE Shelf
Slope areas along the White Bay transect.
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The rnonthly average vertical distrubutions of tem­
perature.
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The monthly average vertical distrubutions of salin­
ity.
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The monthly average vertical distrubutions of den­
sity.
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White Bay Annual Temperature Transects.
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White Bay Annual Salinity Transects.





0

0
If:)

0
0....
0
If:)

0
0
N

0
If:)
N

0
0
M

0
If:)
M

0
0
"'<J<

0
If:)
"'<J<

0
0
If:)

0

153

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

0

0
If:)

0
0

0
If:).....

0
0
N

0
If:)
N

0
0
M

0
If:)
M

0
0
"'<J<

0
If:)

"'<J<

0
0
If:)

0

JANUARY 1984 SALINITY

--33.25--

_33.5_

-33.75---

---34.0---

--33.5--

--33.75---

---34.0---

_34.25_

_34.5_

_34.75_



1

560520480440400240 280 320 360
DISTANCE (KM)

40 80 120 160 200

JANUARY 1992 SALINITY

0

0
ll.l

0
0.-.

0
ll.l

0
0
N

0
ll.l
N

0
0
C'J

0
ll.l
C'J

0
0
~

0
ll.l
~

0
0
ll.l

0

---33.75--

JANUARY 1993 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



155

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

JANUARY 1994 SALINITY

v

0

0,n

0
0

0
I1.l

0
0
C\l

0
I1.l
C\l

0
0
M

0
I1.l
M

0
0
"<l'

0
I1.l
"<l'

0
0
I1.l

0

0

0
I1.l

0
0
-<

0
I1.l-
0
0
C\l

0
I1.l
C\l

0
0
M

0
I1.l
M

0
0
"<l'

0
I1.l
"<l'

0
0
I1.l

0

JANUARY 1996 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



156

o ..,---------------"'----.---''7--------------------,

o
;(;)

--34.5--

80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

40

o
o
'<t'

o
O-+---,--..,---,---,----,--,-----,---,-----,--,---,L--,---,-----j
;(;)

o

O..,----------------------------:;:r--'1'--r<--.-----"'---,

o
;(;)

o
o-
0
0
C\1

0
;(;)

C\1

0
0
C'?

0
u.>
C'?

0
0
'<t'

0
u.>
'<t'

0
0
u.>

0

APRIL 1952 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (



157

O.,------------.JL-''''------------------- --,

0
ll.l

0
0

0
ll.l-
0
0
N

0
ll.l
N

0
0
C'?

0
ll.l
C'?

0
0
"<l"

0
ll.l
"<l"

0
0
ll.l

0

APRIL 1988 SALINITY
I

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

---34.0---

-33.75-

560520480440400320 360
)

200 240 280
DISTANCE

16012080

_34.5_

_34.25_

40

APRIL 1995 SALINITY

0

0
ll.l

0
0
-<

0
ll.l-
0
0
N

0
ll.l
N

0
0
C'?

0
ll.l
C'?

0
0
"<l"

0
ll.l
"<l"

0
0
ll.l

0



<:::>

<:::>
Ll.l

<:::>
<:::>

<:::>
Ll.l

<:::>
<:::>
N

<:::>
Ll.l
N

<:::>
<:::>
C":l

<:::>
Ll.l
C":l

<:::>
<:::>
'<l'

<:::>
Ll.l
'<l'

<:::>
<:::>
Ll.l

0

158

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

<:::>

32.75
<:::> - 33.0
Ll.l 34.5

<:::>
<:::>....
<:::>
Ll.l....
<:::>
<:::>
N

<:::>
Ll.l
C\1

<:::>
<:::>
C":l

<:::>
Ll.l
C":l

<:::>
<:::>
'<l'

<:::>
Ll.l
'<l'

<:::>
<:::>
Ll.l

320 360 400 440 480 520 5600 40 80 120 160 200 240 280
DISTANCE (KM)



159

0

0It"
0
0

0
HJ....
0
0
N

0
HJ
N

0
0
M

0
HJ
M

0
0
"<l'

0
l\.)

"<l'

0
0
HJ

0

MAY 1987 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

560520480440400320 360
)

200 240 280
DISTANCE

1801208040

MAY 1988 SALINITY

0

0
l\.)

0
0

0
l\.)....
0
0
N

0
l\.)

N

0
0
M

0
l\.)

M

0
0
"<l'

0
l\.)

"<l'

0
0
l\.)

0



160

0
IJ':l....
0
0
C'J

0
IJ':l
C'J

0
0
M

0
IJ':l
M

0
0
~

0
IJ':l
~

0
0
IJ':l

0 40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

560520480440400320 360
)

200 240 280
DISTANCE

1601208040

MAY 1992 SALINITY

o
o

O-,--------------------------"L.--'+---"'-r-''''''7-7""""""-----,

0
0
C'J

0
IJ':l
C'J

0
0
M

0
lC?
M

0
0
~

0
II:)

~

0
0
IJ':l

0



161

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

JUNE 1933 SALINITY

o .---------''''~7'_y-_r_-----------------------___,

0
It:l

0
0......

0
It:l

0
0
N

0
It:l
N

0
0
C'?

0
It:l
C'?

0
0

"'"
0
It?

"'"
0
0
It?

0

JUNE 1955 SALINITY

0
It?

0
0
-<

0
It:l
......

0
0
N

0
It?
N

0
0
C'?

0
It?
C'?

0
0

"'"
0
It?

"'"
0
0
It?

0 40 80 120 160 200 240 280
DISTANCE

320 360
)

400 440 480 520 560



162

80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

40

JUNE 1973 SALINITY

o

o
o
'<I'

o
O-+---.,.---,----,----,----r--~-__.--_,__-__,_--.,.._-_,_-'----r_-~-__J

l!?

0
l!?

0
0....
0
on....
0
0
C\!

0
l!?
C\!

0
0
C'?

0
on
C'?

0
0
'<I'

0
l!?
"<I'

0
0
on

0

JUNE 1980 SALINITY

40 60 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



163

560520480440400360240 280 320
DISTANCE (KM)

20040 80 120 160

JUNE 1981 SALINITYo
O+---r--,----r--.----r---,----,--~-_r--,__-_.l--.__-...._-_J
I!':l o

0-,-------------------"'------'''----1'''------'''-'''-------,

__ :33.:~5-------

o
o

120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

0
I!':l....
0
0
C\!

0
I!':l
C\!

0
0
en

0
I!':l
en

0
0
-.:j'

0
I!':l
-.:j'

0 JUNE
0
I!':l

800 40



1

560520480440400360240 280 320
DISTANCE (KM)

20040 80 120 160

- _ ____-33.0-____ 33.0

JUNE 1984 SALINITYo
0-1-----,----,------,---,-----,----,------,---,-----,--,---,--'---,----,-----1
If:l o

___33.0 -_---_

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (

JUNE 1985 SALINITY

0

0
If:l

0
0

0
If:l....
0
0
N

0
If:l
N

0
0
I:'J

0
If:l
I:'J

0
0
'<t'

0
If:l
'<t'

0
0
If:l

0



0

0
l\.)

0
0
..-<

0
l\.)
..-<

0
0
C\1

0
ll?
C\1

0
0
C'J

0
ll?
C'J

0
0
-.j<

0
l\.)
-.j<

0
0
ll?

0

0

0
l\.)

0
0
..-<

0
l\.)-
0
0
C\1

0
l\.)
C\1

0
0
C'J

0
l\.)
C'J

0
0
-.j<

0
l\.)
-.j<

0
0
l\.)

0

165

-

JUNE 1986 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

JUNE 1987 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



166

o
o

0
lD-
0
0
C\l

0
lD
C\l

0
0
M

0
lD
C":I

0
0
'<:!'

0
lD
'<:!'

0 JUNE
0
lD

0 40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

O--,-------------------------------,--"L"f--"

0
lD

0
0

0
lD

0
0
C\l

0
lD
C\l

0
0
M

0
lD
C":I

0
0
'<:!'

0
lD
'<:!'

0
0
lD

0

JUNE 1991

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



167

--33.5----

JULY 1951 SALINITY

-32.0­
__ 32.5__----33.0----

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

0

0
'0

0
0

0
U?.-

0
0
C\1

0
U?
C\1

0
0
M

0
U?
M

0
0
"<l'

0
U?
"<l'

0
0
U?

0

560520480440400320 360
)

200 240 280
DISTANCE

1601208040

JULY 1978 SALINITY

0
U?

0
0.-

0
U?

0
0
t:\l

0
U?
C\1

0
0
<::'?

0
U?
<::'?

0
0
"'<I"

0
U?
"'<I"

0
0
U?

0



168

-
0
0
N

0
I.f:i
N

0
0
C":J

0
I.f:i
M

0
0
":I'

0
I.f:i
":I'

0
0
I.f:i

0

JULY 1981 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

JULY 1983 SALINITY

0

0
I.f:i

0
0

0
I.f:i

0
0
N

0
I.f:i
N

0
0
C'?

0
I.f:i
C":J

0
0
":I'

0
I.f:i
'<i'

0
0
I.f:i

0



0
I1.l

0
0

0
I1.l.....
0
0
N

0
I1.l
N

0
0
l7:)

0
I1.l
l7:)

0
0

""
0
I1.l

""
0
0
I1.l

0

169

JULY 1984 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

34.25 g:
;f

j
0
0

""
0
I1.l

""
0 JULY 1990 SALINITY
0
I1.l

200 240 280 320 360 400 440 480 520 5600 40 80 120 160
DISTANCE (



o 40 80 120 160

170

200 240 280 320 360
DISTANCE (KM)

400 440 480 520 560

a
I.CJ

a
a
-<

a
I.CJ
-<

a
a
C\l

a
I.CJ
C\l

a
a
l7:I

a
I.CJ
l7:I

a
a
"<i'

a
I.CJ
"<i'

a
a
I.CJ

0

JULY 1992 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (



1

560520480440400200 240 280 320 360
DISTANCE (KM)

40 80 120 160

JULY 1993 SALINITY

o
o
o-i-----.---,----r--,-----,---.,-----,---.,----,---.,---,----'-----,----,----j
If:)

JULY 1994 SALINITY

I
if!

<:!I-

I

34_ll

20 160 200 240 280 320 380 400 440 480 520 560
DISTANCE

8040

0

0
If:)

0
0-
0
If:)-
0
0
N

0
If:)

N

0
0
I:'?

0
If:)

I:'?

0
0
~

0
If:)

~

0
0
If:)

0



172

0
lO
N

0
0
C'J

0
lO
C'J

0
0

""*'
0
U?

""*'
0
0
U?

0

JULY 1995 SALINITY

40 60 120 160 200 240 260 320 360 400 440 460 520 560
DISTANCE (KM)

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (

JULY 1996 SALINITY

0
U?

0
0....
0
U?....
0
0
N

0
lO
N

0
0
C'J

0
U?
C'?

0
0

""*'
0
U?

""*'
0
0
lO

0



1

10
10-

10
10
'<t'

JULY 1997 SALINITY

40 80 120 160 200 240 280 320 360
DISTANCE (KM)

400 440 480 520 560

10

10
It:l

10
10-
10
It:l-
10
10
C\!

0
It:l
C\!

0
10
C'd

0
It:l
C'd

0
10
'<t'

0
It:l
'<t'

0
0
It:l

0

/

JULY 1998 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



1

o-,--------::::::---..;;::;::::::-==:::=-~=_--"'--_::;:::,..---------------__,

0
ll':l....
0
0
N

0
ll':l
N

0
0
t:":l

0
ll':l
t:":l

0
0
-.:I'

0
ll':l
-.:I'

0
0
ll':l

0

AUGUST 1931 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

AUGUST 1952 SALINITY

520480440400320 380
)

200 240 280
DISTANCE

1801208040

0
ll':l

0
0

0
ll':l....
0
o-
N

0
ll':l
N

0
0
C'?

0
ll':l
C'?

0
0
-.:I'

0
ll':l
-.:I'

0
0
ll':l

0



175

560520480440400360240 280 320
DISTANCE (KM)

40 80 120 160 200

AUGUST 1973 SALINITYo
O-f----,.---,---.---,----r---,---,--,.------r--,----,--'---,----,---j
l() 0

560520480440400360320
)

240 280
DISTANCE

40 80 120 160 200

AUGUST 1974 SALINITYo
o-f-----,----,---.---,-----r--.,.---,--,.------r--,----,--'---,----,---j
l()

o



1

AUGUST 1975 SALINITY

40 80 120 160 200 240 260 320 360 400 440 460 520 560
DISTANCE (KM)

0
I!.l

0
0

0
I!.l

0
0
N

0
I!.l
N

0
o-
M

0
I!.l
M

0
0
'<t'

0
I!.l
'<t'

0
0
I!.l

0

560520480440400320 360
)

200 240 280
DISTANCE

1601208040

AUGUST 1976 SALINITY

0
I!.l

0
0......

0
l(j......

0
0
N

0
I!.l
N

0
0
M

0
I!.l
M

0
0
'<t'

0
I!.l
'<t'

0
0
I!.l

0



177

0
0
C\I

0
If'':)
C\I

0
0
t"J

0
It:)
t"J

0
0
"<l'

0
It:)

"<l'

0
0
If'':)

0 40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

34.5

60 200 240 280 320 360 400 440 480 520
DISTANCE

80 12040

AUGUST 1978 SALINITY

0

0
If'':)

0
0.....
0
I..\.)-
0
0
N

0
I..\.)

N

0
0
t"J

0
I..\.)

t"J

0
0
"<l'

0
I..\.)

"<l'

0
0
I..\.)

0



178

0
It:l
N

0
0
C'J

0
It:l
C'J

0
0

""'"
0
It:l

""'"
0
0
LD

0

AUGUST 1979 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

AUGUST 1980 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

0
LD

0
0

0
LD,..,

0
0
N

0
LD
N

0
0
C'J

0
LD
C":l

0
0

""'"
0
It:l

""'"
0
0
It:l

0



179

80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

40

o , __-
lI':l

o
o
'<l'

o
0-1----,---,----,--.,----,---,---,---,----,---,----,-.1..--,.----,----1
ID o

560520480440400320 360
)

200 240 280
DISTANCE

HiD1208040

AUGUST 1983 SALINITY

.-

0
0
C\l

0
ID
C\l

0
0
l7:I

0
ID
l7:I

0
0
'<l'

0
ID
'<l'

0
0
.n

0



40

180

80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

0

0
If:)

0
0-
0
If:)-
0
0
N

0
If:l
N

0
0
C'?

0
If:)
C'?

0
0
"<i'

0
If:)
"<i'

0
0
If:)

0

AUGUST 1986 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520
DISTANCE (KM)



0
li.l
N

0
0
C'?

0
li.l
C'?

0
0
"<l'

0
>l?
"<l'

0
0
>l?

0

0

0
li.l

0
0....
0
li.l

0
0
N

0
>l?
N

0
0
C'?

0
>l?
C'?

0
0
"<l'

0
li.l
"<l'

0
0
li.l

0

181

AUGUST 1987 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



182

560520440 480400360240 280 320
DISTANCE (KM)

40 80 120 160 200

AUGUST 1989 SALINITY

o
o
"<l'

o
O-f----,.----,---,--..,-----,---..,---r--,-----,--,----,--'---r---,-----J
on o

560520480440400320 360
)

200 240 280
DISTANCE

1601208040

AUGUST 1991 SALINITY

o -,---------------------------""-:;r-H'7'7+-,--"'--_="'

0
on

0
0-
0
on-
0
0
<::\1

:r:~
1:-<<::\1
Q.;

~o
00

C":l

0
on
C":l

0
0
~

0
on
"<l'

0
0
Ii.)

0



183

o 40 80 120 160 200 240 280 320
DISTANCE (KM)

360 400 440 480 520 560

AUGUST 1996 SALINITY

560520480440400320 360
)

200 240 280
DISTANCE

1601206040

0
LC:>

0
0.....
0
LC:>.....

0
0
C\l

0
LC:>
C\l

0
0
C'?

0
LC:>
C'?

0
0

"'"
0
LC:>

"'"
0
0
LC:>

0



-<

0
0
N

0
l(j
N

0
0
C'J

0
l(j
C"j

0
0
'<I'

0
l(j
'<I'

0
0
l(j

0

0

0
l(j

0
0....
0
l(j
-<

0
0
N

0
l(j
N

0
0
C'J

0
l(j
C'J

0
0
'<I'

0
l(j

'<I'

0
0
l(j

0

184

AUGUST 1997 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE



185

560520480440400360

-32.5-

32.25

--32.75---

---33.0---

--33.75---

---34.0---

40 80 120 160 200 240 280 320
DISTANCE (KM)

SEPTEMBER 1961 SALINITYoo+-----,---,----r--,---.--,--......,---.---.--,------,-L--.-----,---l
lD o

480 520 560

33.5_

0

0
lD

0
0-
0
lD-
0
0
N

0
lD
N

0
0
C'J

0
lD
C'J

0
0
~

0
lD-
~

0
0
u::J

0 40



186

o
o
'<I'

o

SEPTEMBER 1981 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

SEPTEMBER 1987 SALINITY

0..,-------------------------===----"'-,,--7'--.,-----,.----,

0
If:)

0
0....
0
If:)....
0
0
C\!

0
If:)
C\!

0
0
1:":1

0
If:)
1:":1

0
0
'<I'

0
If:)
'<I'

0
0
If:)

0



187

O-.---------------------------r--,-"M~----__,

0
0
N

0
U?
N

0
0
M

0
U?
M

0
0
"<:!'

0
U?
"<:!'

0
0
U?

0

SEPTEMBER 1991 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

SEPTEMBER 1992 SALINITY

240 280 320 360 400 440 480 520 560
DISTANCE (

0
0-
0
U?-
0
0
N

0
U?
N

0
0
C":)

0
U?
C'?

0
0
"<:!'

0
U?
"<:!'

0
0
U?

0



188

56052048044040036040 80 120 HiD 200 240 280 320
DISTANCE (KM)

SEPTEMBER 1994 SALINITY

o
o
"<l'

oo -I----,----,----,---,-----,--,----,--,----,----,-----,-'---....---,-----j
lD o

560520480440400320 360
)

I

200 240 280
DISTANCE

160208040

SEPTEMBER 1995 SALINITY

0
lD

""'""
0
0
N

0
lD
C\l

0
0
C":I

0
lD
C":I

0
0
"<l'

0
lD
"<l'

0
0
lD

0



189

°l---------~~~~~:::=====:=::;;;--_===_---I

_el~'L25-·-----

56052048044040036040 80 120 160 200 240 280 320
DISTANCE (KM)

SEPTEMBER 1996 SALINITY

o

°i""",---.;;:::JL-~=:=::::~-:::::---------------------------r

~
5Z -L'::~::::::_3g~g -
"'" n2 2 i'> -". 32.5 _

o
o
-<

o
o
C\1

480 520320
)

40 80

o
o
'<i'

OCTOBER 1950 SALINITY
g-l-----,---,----,---,---,--,----,---,---,--r---,"---r---,------1
lQ



1

40 80 120 180 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

o-,---------------------~=__~lL-___:~7_:;"._}'7___,4:..--_,__-___,

0
0
C\1

0
It:!
C\1

0
0
I:":l

0
It:!
I:":l

0
0
"<I'

0
It:!
"<I'

0
0
It?

0

560520

34.5

480440400320 360
)

32.75
~_-33.0

33.25

200 240 280
DISTANCE

1601208040

OCTOBER 1980 SALINITY

0

0
It?

0
0
-<

0
It?
-<

0
0
C\1

0
l1.l
C\1

0
0
I:":l

0
l1.l
I:":l

0
0
"<I'

0
It?
"<I'

0
0
l1.l

0



1

80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

40

o
o-t-----,---,----.------,---,-----,---..---.------,---,----.-'----,---,----j
U? o

o-,-------"'---~""'--.:K----------------------,

-32.5

o
o...

56052020 160 200 240 280 320
DISTANCE )

8040

OCTOBER 1982 SALINITY

o

o
o
N

o
U?-

o
o
"<J'



560520480440400360320
)

240 280
DISTANCE

40 80 120 180 200

OCTOBER 1991 SALINITYo
0-!-----,---,---,---,-----,---,------,---,..-----,--,---r-'---,---,-----1
It:l o

---

200 240 280 320 360 400
DISTANCE (KM)

OCTOBER 1992 SALINITY

o -It:l ---

o
o.-.

.-.

0
0
N

:::r:~
E-<N
p...
r:Ll 0
00

C":)

0
It:l
C":)

0
0
'<i'

0
It:l
'<i'

0
0
It:l

0



1

560520480440400360240 280 320
DISTANCE (KM)

40 80 120 160 200

OCTOBER 1993 SALINITY

o
o-

o
o-l-----r------,-----r--,-----,---,---,----,------,--,---,-.l.--,-----,----j
l1.l o

NOVEMBER 1967 SALINITY

480 52080 120 160 200 240 280
DISTANCE

--32.75

40

0

0
l1.l

0
0-
0
l1.l-
0
0
C\l

0
l1.l
C\l

0
0
C'?

0
l1.l
C'?

0
0
"'<l'

0
l1.l
"'<l'

0
0
l1.l

0



194

O--,-------------""----~~'-----"'L-...-,;__-""----------___,

0
It:).....
0
0
N

0
It:)
N

0
0
M

0
It:)
M

0
0
"<i'

0
l1.l
"<i'

0
0
l1.l

0

0

0
l1.l

0
0
-<

0
l1.l

0
0
N

0
l1.l
N

0
0
C'?

0
l1.l
C'?

0
0
"<i'

0
l1.l
"<i'

0
0
l1.l

0

NOVEMBER 1975 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

NOVEMBER 1978 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE



40 80 120 160

195

200 240 280
DISTANCE

320 360
)

400 440 480 520 560

0

0
lC?

0
0....
0
lC?....
0
0
N

0
In
N

0
0
C'J

0
lC?
C'J

0
0
"<i'

0
lC?
"<i'

0
0
lC?

0

---33.75

NOVEMBER 1980 SALINITY

40 80 120 160 200



196

o .----------"'---------=--~-::;;__-----------~---___,
33.0

--32.75---

~

-33.5--

80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

40

o
o
"<:t'

o
0+-----,---,-----,---,---,---,----,---,----,---,-----,--'--,----,----1
It:l o

40 80 120 160 200 240 280 320
DISTANCE (KM)

NOVEMBER 1987 SALINITY

O.---------r""---;'I"-r---r-~--T"'----------------------,

0
It:l

0
0....
0
It:l....
0
0
N

0
It:l
N

0
0
C'?

0
It:l
C'?

0
0
"<:t'

0
It:l
"<I'

0
0
l.\.I

0



o
o

NOVEMBER 1989 SALINITY

40 80 120 180 200 240 280 320
DISTANCE (KM)

380 400 440 480 520 560

NOVEMBER 1990 SALINITY

___33.25----

40 80 120 160 200 240 280 320 360 400
DISTANCE (KM)

0

0
\D

0
0
-<

0
li':l
-<

0
0
N

0
li':l
N

0
0
C":l

0
li':l
C":l

0
0
"<i'

0
li':l
"<i'

0
0
li':l

0



0
o.D

0
0....
0
o.D
-<

0
0
C\1

0
o.D
C\1

0
0
C'?

0
o.D
C'?

0
0
-.:j<

0
o.D
-.:j<

0
0
o.D

0

198

NOVEMBER 1991 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

NOVEMBER 1992 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



199

560520480440400360240 280 320
DISTANCE (KM)

40 80 120 160 200

NOVEMBER 1993 SALINITY

o
o
.-I

o
o
~

o
o-t---,------.----,---,----,---,----,--.,---,----,.---.---,--'---,----,-----I
l!)

o

0
l!)

0
0
.-I

0
l!)-
0
0
C\l

;:I::;E
E-<C\l
0..
~o
0 0

C':I

0
l!)
C':I

0
0
~

0
l!)
~

0
0
l!)

0

NOVEMBER 1994 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



200

0

0
li:l

0
0

0
li:l.....
0
0
N

0
li:l
N

0
0
C":)

0
li:l
C":)

0
0
"<l'

0
on
"<l'

0
0
on

0 40 80 120 180 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

NOVEMBER 1997 SALINITY

34.0---

20 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

8040

0

0
on

0
0

0
on.....

0
0
N

0
on
N

0
0
C":l

0
li:l
C":)

0
0
"<l'

0
on
"<l'

0
0
li:l

0



201

O-r----------"IC----..,...:>!':---:>IL-,---.JL----,c-----------------,

---32.0--

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

DECEMBER 1984 SALINITY

0
0
N

0
ll.l
N

0
0
M

0
ll.l
M

0
0
"<l'

0
ll.l
"<l'

0
0
ll.l

0

0

0
ll.l

0
0....
0
ll.l

0
0
N

0
ll.l
N

0
0
M

0
ll.l
M

0
0
"<l'

0
ll.l
"<l'

0
0
ll.l

0

DECEMBER 1989 SALINITY

40 80 120 160 200 240 260 320 360 400 440 480 520 560

DISTANCE



202

0
If:)....
0
0
C\I

0
If:)
C\I

0
0
C'?

0
If:)
C'?

0
0
"<l'

0
If:)

"<l'

0
0
If:)

0 40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

40 80 120 180 200 240 280 320 360 400 440 480 520 560
DISTANCE (

DECEMBER 1992 SALINITY

0
If:)

0
0....
0
If:)....
0
0
C\I

0
If:)
C\I

0
0
C'?

0
If:)
C'?

0
0
"<l'

0
If:)
"<l'

0
0
If:)

0



O.,-----------'''------:;:;>-'''--r-~li!:.-----------------_,

80 120 160 200 240 280 320 360 400 440 480 520 580
DISTANCE (KM)

40o

o
o-

0

0
If.)

0
0-
0
If.)

0
0
N

0
If.)
N

0
0
M

0
If.)
M

0
0
'<I'

0
If.)-

'<I'

0
0
If.)

0 40 80 120 160 200 240 280
DISTANCE

320 380
)

400 440 480 520 560



0
0
N

0
of':)

N

0
0
I:'J

0
of':)

l:'J

0
0
'<l'

0
of':)

'<l'

0
0
lC)

0

DECEMBER 1995 SALINITY

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

560520480440400320 360
)

200 240 280
DISTANCE

1601208040

DECEMBER 1997 SALINITY

o--r"iL-i'''--T'''->II:.,--------------------------------,

0
of':)

0
0....
0
of':)

0
0
N

0
of':)

N

0
0
l:'J

0
lC)
l:'J

0
0
'<l'

0
of':)

'<l'

0
0
lC)

0



Appendix G. White Bay 1..Ll.UU.U.L Sigma-t Transects.





207

o,.-------------------------~--:>iL....~'>I&..-----"'

o
o

80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE

40o

o
o
'<!'

o..,--------------------"'~---------.::JL-----_,

JANUARY 1984 SIGMA-T

480 520

27.25---

-27.0

_27.5--_

__ 27.0__

-26.75--

__27.5_

80 120 160 20040

0
l!?

0
0....
0
l!?....
0
0
N

0
l!?
N

0
0
C":I

0
l!?
C":I

0
0
'<!'

0
l!?
'<!'

0
0
l!?

0



208

o .,- ~-----'"Si7~Si7L------

o
0-

80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (

40

o
O-j----,---,----,---,-----,--,----r----,-------,----,-----,--'---,----.----j
IlJ o

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

JANUARY 1994 SIGMA-T

0

0
IlJ

0
0
-<

0
IlJ

0
0
N

0
IlJ
N

0
0
C"':l

0
IlJ
C"':l

0
0
-.:j<

0
IlJ
-.:j<

0
0
IlJ

0



209

560520480440400360240 280 320
DISTANCE (KM)

40 80 120 180 200

JANUARY 1996 SIGMA-T

o -,----"'------'''---'''-r---'''-----------------------------,

560520480440400320 360
)

_27.5_

200 240 280
DISTANCE

1601208040

JANUARY 1997 SIGMA-T

0

0
lD

0
0
-'

0
lD
-'

0
0
t;\1

0
lD
t;\1

0
0
C'?

0
lD
M

0
0
'<I'

0
lD
'<I'

0
0
lD

0



o

560520480440400360240 280 320
DISTANCE (KM)

20040 80 120 160

APRIL 1952 SIGMA-T

o
o
"'<t'

o
O-j-----,--,---,---,------r--,-----r----r----,---,------,--'---,----,----j
lC:l o

O.,.---------~--"'----.:"'-------------------------,

0
lC:l

0
0,....,

0
lC:l....
0
0
N

0
lC:l
N

0
0
M

0
lC:l
M

0
0
'<t'

0
It:>
'<t'

0
0
It:>

0

APRIL 1988 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520
DISTANCE (KM)



211

o -, CllL... --,

_27.25-__

o
o

"""

APRIL 1995 SIGMA-T

40 80 120 160 200 240 280 320
DISTANCE (KM)

360 400 440 480 520 560

200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

--

40 80 120 160

o
o-

o
o
C'?

o
o
N

o
to
N

o
o

"""

MAY 1970 SIGMA-T5+_---,__..-_---.__-,-_--,-__,-_--,__.-_-,__,-_-,.L.-_,--_--,-_...--..-j
to



212

0
0
N

0
>t:l
N

0
0
C'?

0
>t:l
C'?

0
0
'<t'

0
>t:l
'<t'

0
0
>t:l

0

MAY 1980 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 460 520 560
DISTANCE (KM)

40 80 120 160 200 240 280 320 360 400 440 480 520
DISTANCE (

27.0-

-

MAY 1987 SIGMA-T

0

0
>t:l

0
0-
0
>t:l

0
0
N

0
>t:l
N

0
0
C'?

0
>t:l
C'?

0
0
'<t'

0
>t:l
'<t'

0
0
>t:l

0



3

o
o

80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

40

o
o
"<l'

0

0
U":l

0
0....
0
U":l....
0
0
N

0
U":l
N

0
0
C"J

0
<f:>
C":l

0
0
"<l'

0
U":l
"<l'

0
0
U":l

0

MAY 1991 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



214

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

MAY 1992 SIGMA-T

o ,------------------.-------"'---"T--'IL......;iJ'l"L--;",,------,

0
If:)
-<

0
0
CI1

0
If:)
CI1

0
0
I:':l

0
If:)
I:':l

0
0
'<t'

0
If:)

'<t'

0
0
lQ

0

400 440 480 520 560

0

0
If:)

0
0-
0
If:)
-<

0
0
CI1

0
If:)
C\1

0
0
I:':l

0
If:)
I:':l

0
0
'<t'

0
If:)
'<t'

0 JUNE
0
lQ

40 800



<:::>
<:::>

o

JUNE 1955 SIGMA-T

40 80 120 160 200

215

240 280 320
DISTANCE (KM)

360 400 440 480 520 560

<:::>

<:::>
It:>

<:::>
<:::>.-

<:::>
It:>

<:::>
<:::>
N

<:::>
It:>
N

<:::>
<:::>

'"
<:::>
It:>

'"
<:::>
<:::>
"<i'

<:::>
It:>
"<i'

<:::>
<:::>
It:>

480 520 5600



216

560520480440400360200 240 280 320
DISTANCE (KM)

40 80 120 160

JUNE 1980 SIGMA-To
0-1------,---,------,---,---.--..,--------,---,----,---,----,-..1.--.------.----1
oD o

JUNE 1981 SIGMA-T

0
oD

0
0

"""
0
oD

"""
0
0
N

0
oD
N

0
0
M

0
oD
M

0
0
"<I'

0
oD
"<I'

0
0
oD

0 40 80 120 60 200 240 280 320 360 400 440 480 520 560
DISTANCE



217

560520480

27.5_

440400360240 280 320
DISTANCE (KM)

200

26.25
--26.5___

40 80 120 160

JUNE 1982 SIGMA-T

JUNE 1984 SIGMA-T

0

0
ID

0
0
.-t

0
If:)
.-t

0
0
C\l

:I::;?S
E-<C\l
Q...
W o
00

C'?

0
ID
C'?

0
0
"'<t'

0
ID
"'<t'

0
0
ID

0 40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE



218

0r---~~~-~
~ 2.6.0-~ _

~--

0
If:)-...
0
0
N

0
If:)
N

0
0
C":I

0
If:)
C":I

0
0
"<l'

0
If:)

"<l'

0
0
If:)

0

JUNE 1985 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

0

- 26.50
If:)

0 --0...
.-

0
If:)...
0
0
N

0
If:)
N

0
0
C":I

0
If:)
C":I

0
0
"<l'

0
If:)
"<l'

0 JUNE 1986 SIGMA-T
0
If:)

80 120 160 200 240 280 320 360 400 440 480 520 5600 40
DISTANCE )



219

560520480440400360240 280 320
DISTANCE (KM)

20040 80 120 160

JUNE 1987 SIGMA-T

480 520 560360 400

0

_26.25

0
26.5

l\.l

0
0
""'"
0
l\.l-
0
0
N

0
l\.l
N

0
0
C'?

2'1
0
l\.l
C'?

0
0
"<!'

0
l\.l
"<!'

0 JUNE 1990 SIGMA-T
0
l\.l

80 120 1600 40



220

<::>-.----------~c:__~'===_____::~------------------___,

<::>
<::> 26.5_

560520480440400200 240 280 320 360
DISTANCE (KM)

_27.0---

40 80 120 160

JULY 1951 SIGMA-T<::>
<::>-l-----,---.-----,--.----r--.----,---,----,---.---.-'---,----.-~

on 0

560520480440400320 360
)

200 240 280
DISTANCE

--

1601208040

JULY 1978 SIGMA-T

<::>

<::>
on

<::>
<::>....
<::>
on....
<::>
<::>
N

<::>
on
N

<::>
<::>

'"
<::>
on

'"
<::>
<::>
'<I'

<::>
on
'<I'

<::>
<::>
on

0



1

80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

40

o
o-

o
o
'<l'

o
O-j---,,-----.---,-------,----.----,----,---,,----,---.,------,-...l---.,-------r---j
10 o

0

0
10

0
0-
0
10-
0
0
C\l

0
10
C\l

0
0
C'?

0
10
C'?

0
0
'<l'

0
10
'<l'

0
0
10

0 40 80 120 160 200 240 280
DISTANCE

320 360
)

400 440 480 520 560



560520480440400200 240 280 320 360
DISTANCE (KM)

40 80 120 160

JULY 1984 SIGMA-T

o

o
o
..,j<

o
O-+-----,--,------r----,---r--,----,----,-----,---,----,-'----,---,-----1
lI':l

0
lI':l

0
0.-

0
lI':l-
0
0
C\l

0
lI':l
C\l

0
0
M

0
lI':l
M

0
0
"'i"

0
lI':l
..,j<

0
0
lI':l

0

JULY 1990

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



0
!.t:l

0
0....
0
!.t:l.......

0
0
N

0
!.t:l
N

0
0
C'?

0
!.t:l
C'?

0
0
"<I'

0
to
"<I'

0
0
to

0

0

0
to

0
0
.......

0
!.t:l.....
0
0
N

~~
E-<N
Po.
~o
Qo

C'?

0
!.t:l
C'?

0
0
"<I'

0
to
"<I'

0
0
!.t:l

0

223

JULY 1991 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

JULY 1992 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



0
0
C'?

0
l1.l
C'?

0
0
~

0
l1.l
~

0
0
l1.l

0

0

0
l1.l

0
0
-<

0
l1.l....
0
0
N

0
l1.l
N

0
0
C'?

0
l1.l
C'?

0
0
~

0
l1.l
-..:!'

0
0
l1.l

0

224

JULY 1993 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

JULY 1994 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



225

560520480440400200 240 280 320 360
DISTANCE (KM)

40 80 120 160

JULY 1995 SIGMA-To
o-t---,.----,--,---.,-----,-----,---,--,---,--,---.,--'----,-----,,----.J.j
If:)

o

0

0
If:)

0
0......

0
If:)
......

0
0
N

::r.::~
f:'-<N
p..
~o
00

C":)

0
If:)
C":)

0
0
"<I'

0
If:)
"<I'

0
0
If:)

0

25.5.:.=--25.75 ___
___ 26.0 .----------

1-ro ."''''

~26.75

"I'"
::--------27.0

27.25

JULY 1996 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



0
I.l.l

0
0-
0
I.l.l-
0
0
N

0
I!.l
N

0
0
C'?

0
I.l.l
C'?

0
0

"""
0
~

"""
0
0
~

0

JULY 1997 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



227

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

AUGUST 1931 SIGMA-T

°r-~_~---I0
I!J

0
0

0
ltJ

0
0
N

0
ltJ
N

0
0
C":l

0
~
In

0
0
"'<t'

0
~

"'<t'

0
0
UJ

0

0

0
ltJ

0
0.....
0
ltJ
.-<

0
_0
~N--
::r::=P5
E-<N
Q..
r.xJ o
00

In

0
ltJ
In

0
0
"'<t'

0
~

"'<t'

0
0
~

0

AUGUST 1952 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



0
an

0
0-
0
L<':)

0
0
N

0
an
N

0
0
C"':)

0
an
C"':)

0
0
«o:!'

0
an
«o:!'

0
0
an

0

0
an

0
0-
0
an,...

0
0
N

:r::~
E-<N
P...
~o
00

C"':)

0
lC':l
C"':)

0
0
«o:!'

0
an
"<l'

0
0
an

0

228

AUGUST 1973 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

AUGUST 1974 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



229

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

AUGUST 1975 SIGMA-T

0
an

0
0-
0
an-
0
0
N

0
an
N

0
0
C"J

0
an
C"J

0
0

"'"
0
an

"'"
0
0
an

0

0
an

0
0....
0
U':l-
0
0
N

::t:~
E-<N
0..
~o
c:lo

C"J

0
U':l
C"J

0
0

"'"
0
U':l

"'"
0
0
U':l

0

AUGUST 1976 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



0
It:)

0
0-
0
It:)-
0
0
N

0
It:)
N

0
0
C":I

0
l1.)
C":I

0
0
'<l"

0
l1.)

'<l"

0
0
l1.)

0

AUGUST 1977 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

40 80 120 180 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

AUGUST 1978 SIGMA-T

0
It:)

0
0,...,

0
l1.)-
0
0
N

0
l1.)
N

0
0
C":I

0
l1.)
C":I

0
0
'<l"

0
l1.)
'<!'

0
0
l1.)

0



0
I!.l

'"'"
0
0
N

0
I!.l
N

0
0
C":l

0
lD
C":l

0
0
"'<l'

0
lD
"'<l'

0
0
lD

0

0

0
lD

0
0

'"'"
0
U?

'"'"
0
0
N

::r::~
E-<C\l
0..
~o
Clo

C":l

0
I1':l
C":l

0
0
"'<l'

0
lD
"'<l'

0
0
I1':l

0

231

AUGUST 1979 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

AUGUST 1981 SIGMA-T

<:::>

<:::>
It:l

<:::>
<:::>

<:::>
It:l....
<:::>
<:::>
N

<:::>
It:l
N

<:::>
<:::>
i:":)

<:::>
It:l
i:":)

<:::>
<:::>
"<I"

<:::>
It:)
"<I"

<:::>
<:::>
It:)

0

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

AUGUST 1983 SIGMA-T

<:::>

<:::>
It:)

<:::>
<:::>....
<:::>
It:l.....
<:::>
<:::>
N

<:::>
It:l
N

<:::>
<:::>
C":l

<:::>
It:l
C":l

<:::>
<:::>
"<I"

<:::>
It:)

'<:i'

<:::>
<:::>
It:l

0



0
I1.l.....

0
0
C\!

0
I1.l
C\!

0
0
C'?

0
l!?
C'?

0
0
-.:!'

0
l!?
-.:!'

0
0
l!?

0

0

0
l!?

0
0.....
0
I1.l.....
0

-0
;::gC\!---
::r.::~
E-<C\l
Po.
lLJ oQo

C'?

0
l!?
C'?

0
0
-.:!'

0
l!?
-.:!'

0
0
l!?

0

233

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

AUGUST 1986 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



200 240 280 320 360 400 440 480 520 560
DISTANCE

0

0
U":l

0
0....
0
U":l '2:1....
0
0
N

0
U":l
N

0
0
M

0
U":l
M

0
0
"<i'

0
U":l
"<i'

0 AUGUST
0
U":l

0 40 80



235

0

0
l!.l

0
0......

0
l!.l......

0
0
N

0
l!.l
N

0
0
M

0
l!.l
M

0
0
~

0
ID
~

0
0
l!.l

0 40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE

0

~••~.o0 27.2 !'>
ID

0 ('"0......

0 ....
ID

",'

...... '1i

0
0
C\l

::.t:: 0
ID

Eo-< C\l
0..
r:>::l 0Q 0

M



236

80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

40

o
o-t---,--,.----,--,--,----.---,----,----,--,---,--'---r----,-----j
l{j

o

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

0

0
l{j

0
0.....
0
l{j-
0
0
N

0
l{j
N

0
0
C"j

0
l{j
C"j

0
0
'<t'

0
l{j
'<t'

0
0
l{j

0



237

0

0
I!':l

0
0....
0
I!':l....
0
0
N

0
I!':l
N

0
0
C":l

0
I!':l
C":l

0
0

"'"
0
\0

"'"
0
0
I!':l

0 40 80 120 180 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

SEPTEMBER 1955 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

0

0
I!':l

0
0....
0
I!':l....
0
0
N

0
I!':l
N

0
0
C":l

0
\0
C":l

0
0

"'"
0
I!':l

"'"
0
0
\0

0



238

SEPTEMBER 1961 SIGMA-T

--25.0-----
-25.25---
---25.5---
--25.75---
---26.0---

--25.25---

---26.5---

--26.75---
_--27.0--_
__ 27.25__

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

0

0
It:!

0
0....
0
It:!.,...

0
o-
N

0
I!"J
N

0
0
l:"':l

0
It:!
l:"':l

0
0
"'<i"

0
It:!
"'<i"

0
0
It:!

0

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

=-:::::::--:=-=:====2~5~&~.2=5:12g~7~~: :3§~g---====
::::=---2~~2g~~26.75=======
___26.5~ /27.0

---27.0

_27.5---

SEPTEMBER 1979 SIGMA-T

0

0
I!"J

0
0....
0
I!"J....
0
0
N

::c:;;:;
E-<N
p..
l'>;:l0
00

l:"':l

0
I!"J
l:"':l

0
0
"'<i"

0
It:!
"'<i"

0
0
I!"J

0



0

0
UJ

0
0

0
UJ
-<

0
0
N

0
UJ,,-
C#
0
I:'?

0
UJ
I:'?

0
0
-.:l'

0
It:l
-.:l'

0
0
It:l

0

0

0
It:l

0
0
-<

0
It:l....
0
0
N

::t::g
E-<N

"'"1:>;:10
00

I:'?

0
It:l
I:'?

0
0
-.:l'

0
It:l
-.:l'

0
0
It:l

0

239

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

SEPTEMBER 1987 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 460 520 560
DISTANCE (KM)



0

0
l\.l

0
0-
0
l\.l

0
0
N

0
l\.l
N

0
0
C'j

0
lD
C'j

0
0

""'"
0
lD

""'"
0
0
lD

0

SEPTEMBER 1991 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

.----27.0_27.°_

SEPTEMBER 1992 SIGMA-T

0

0
lD

0
0....
0
lD-
0
0
N

0
lD
N

0
0
C'j

0
l\.l
C'?

0
0

""'"
0
l\.l

""'"
0
0
lD

0



241

27.0_

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

SEPTEMBER 1994 SIGMA-T

0

0
Il?

0
0
-<

0
Il?....
0
0
N

0
Il?
N

0
0
I:'?

0
lC':)
I:'?

0
0
"<i'

0
lC':)

"<i'

0
0
lC':)

0

0

0
lC':)

0
0....
0
lC':)
-<

0
0
N

0
lC':)
N

0
0
I:'?

0
lC':)
I:'?

0
0
"<i'

0
lC':)
"<i"

0
0
lC':)

0

SEPTEMBER 1995 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



OCTOBER 1950 SIGMA-T

0
It:)

0
0

0
It:)

0
0
N

0
It:)
N

0
0
t;'j

0
It:)
t;'j

0
0
"o:!'

0
It:)

"o:!'

0
0
It:)

0

0

0
It:)

0
0
-<

0
It:)
-<

0
0
N

::x:::E
E-<N
l:l..
I::<J O
00

t;'j

0
It:)
t;'j

0
0
"o:!'

0
It:)

"o:!'

0
0
It:)

0

242

SEPTEMBER 1996 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

~:'!fF;;,24~.7~~~~-
~--25. ~

2 .75 0 -26. ____

40 60 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



0
I.t:l

0
0....
0
I.t:l

0
0
C\I

0
ID
C\I

0
0
<:'?

0
ID
C'?

0
0
"<!'

0
ID
"<!'

0
0
I.t:l

0

0

0
ID

0
0....
0
ID....
0
0
C\I

0
ID
C\J

0
0
<:'?

0
ID
<:'?

0
0
"<!'

0
ID
"<!'

0
0
ID

0

243

OCTOBER 1962 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

OCTOBER 1980 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 460 520 560
DISTANCE (KM)



0
If:)

0
0-
0
If:)

0
0
N

0
If:)
N

0
0
C'?

0
If:)
C'?

0
0
"'<!'

0
If:)
"'<!'

0
0
If:)

0

OCTOBER 1981 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

____21'>.0

__21'>.25--

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

OCTOBER 1982 SIGMA-T

0

0
If:)

0
0-
0
If:)-
0
0
N

0
I.D
N

0
0
C'?

0
I.D
C'?

0
0
"'<!'

0
I.D
"'<!'

0
0
I.D

0



245

0

0
l.f:I

0
0
,.,.;

0
l.f:I....
0
0
N

0
l.f:I
N

0
0
C"':l

0
l(.)
C"':l

0
0
"o:l'

0
l(.)
"o:l'

0
0
l(.)

0

27.0---

OCTOBER 1991 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

480 520 560360 400

0

0
l(.)

0
0....
0
l(.)
,.,.;

0
0
N

0
l(.)
N

0
0
C"':l

0
l(.)
C"':l

0
0
"o:l'

0
l(.)
"o:l'

0
0
l(.)

0



246

o
o

o

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

----

NOVEMBER 1967 SIGMA-T

0

0
u":)

0
0....
0
u":)-
0
0
N

::c:s:5
E-<N
0..
~O
00

C":J

0
u":)
C":J

0
0
"<l'

0
u":)
"<l'

0
0
u":)

0



247

o -.-------------""-------""---~----"'------------,

0
>n

0
0....
0
>n....
0
0
N

0
>n
N

0
0
C'?

0
>n
C":l

0
0
-.:l'

0
>n
-.:l'

0
0
>n

0

0

0
>n

0
0....
0
>n....
0
0
N

::r;:;E
E-<N
0..
~O
QO

C":l

0
>n
C":l

0
0
-.:l'

0
>n
-.:l'

0
0
>n

0

NOVEMBER 1975 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

NOVEMBER 1978 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



248

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

NOVEMBER 1979 SIGMA-T

o
o
N

0

0
U':l

0
0....
0
U':l-
0
0
N

0
U':l
N

0
0
C'?

0
U':l
C'?

0
0
"<f<

0
U':l
"<f<

0
0
U':l

0

NOVEMBER 1980 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



0

0
ll':l

0
0

0
ll':l....
0
0
N

0
ll':l
N

0
0
C'J

0
0..0
C'J

0
0
"<:!'

0
0..0
"<l'

0
0
0..0

0

0

0
0..0

0
0....
0
0..0....
0
0
N

0
I.l?
N

0
0
t'?

0
I.l?
C'J

0
0
"<l'

0
0..0
"<:!'

0
0
0..0

0

249

26.0

--26.25---

_27.0_

_--26.5_ -

NOVEMBER 1986 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

360 400 440 480 520 560



250

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

NOVEMBER 1989 SIGMA-T

O.------""'"~:::::__--"'+-"'-r---"'--------------------____.

0
lD

0
0....
0
on.....
0
0
N

0
\f:l
N

0
0
C':l

0
\f:l
C':l

0
0
..q<

0
on
..q<

0
0
\f:l

0

0

26.25
0
\f:l - 26.5

0
0.....
0
\f:l....
0
0
N

0
\f:l
N

0
0
C':l

0
\f:l
C':l

0
0
..q<

0
\f:l
"'<l'

0 NOVEMBER 1990 SIGMA-T
0
on

40 80 120 160 200 240 280 320 360 400 440 480 520 5600
DISTANCE (KM)



0
ll':l.....

0
0
N

0
l(J
N

0
0
I;"j

0
l(J
I;"j

0
0

"""
0
l(J

"""
0
0
l(J

0

0

0
ll':l

0
0.....

0
ll':l.....

0
0
N

::r:::i'5
E-iN
p..
r>::lO
c:::l 0-

I;"j

0
l(J
I;"j

0
0

"""
0
l(J

"""
0
0
l(J

0

251

NOVEMBER 1991 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

NOVEMBER 1992 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



0

0
l!J

0
0.-.

0
ID

0
0
N

0
U':l
N

0
0
C'?

0
U':l
C'?

0
0
~

0
U':l
~

0
0
l!J

0 40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

360 400 440 480 520 56080 120 160 200 240
DISTANCE

40

NOVEMBER 1994 SIGMA-T

o.-------:JIL_-=~=_--~~;?_-___;,::;=--l<~-------------__,

0
U':l

0
0-
0
l!J.-.

0
0
N

0
U':l
N

0
0
C'?

0
l!J
C'?

0
0
~

0
U':l
~

0
0
ID

0



253

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

NOVEMBER 1996 SIGMA-T

0

0
l!?

0
0-
0
l!?

0
0
N

0
l!?
N

0
0
t"?

0
l!?
t"?

0
0
-.:I'

0
l!?
-.:I'

0
0
U?

0

0

0
l!?

0
0....
0
U?....
0
0
N

::r:::?5
E-<N
0..
I:J;:lO
Clo

t"?

0
U?
t":l

0
0
-.:I'

0
l!?
-.:I'

0
0
U?

0

27.0---

/ 27'O~

NOVEMBER 1997 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



__26.25

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

DECEMBER 1984 SIGMA-T

0

0
l!.l

0
0-
0
l!.l-
0
0
N

0
l!.l
N

0
0
en

0
l!.l
en

0
0
"<l'

0
l!.l
"<l'

0
0
l!.l

0

0

0
l!.l

0
0...
0
l!.l...
0
0
N

0
l!.l
N

0
0
en

0
l!.l
en

0
0
"<l'

0
l!.l
"<l'

0 DECEMBER
0
l!.l

800 40 480 520 560



0

0
;t:l

0
0

0
;t:l
,-4

0
0
N

0
;t:l
N

0
0
M

0
l!?
M

0
0
"<l<

0
l!?
"<l<

0
0
l!?

0

0

0
l!?

0
0
,-4

0
;t:l....
0
0
N

:::c::?5
E-tN
Q.,
~o
00

M

0
l!?
M

0
0
-.:j<

0
l!?
-.:j<

0
0
l!?

0

255

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

DECEMBER 1992 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



560520480440400200 240 280 320 360
DISTANCE (KM)

16012040 80

DECEMBER

-
o
o
-'

o
O+------,---,-----,----,---,--,-----r--,---,---,--...,---'---,..--.......---j
ll.l o

0

0
ll.l

26.750
0
-'

0
ll.l ...1
-'

0 27.25
0
N

0
ll.l
N

0
0
C'?

0
ll.l
C'":I

0
0
'<l'

0
It':l
'<l'

0
0
ll.l

0 40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)



80 120 180 200 240 280 320 360 400 440 480 520 560
DISTANCE (KM)

40

o
o
~

DECEMBER 1997 SIGMA-T

40 80 120 160 200 240 280 320 360 400 440 480 520 560
DISTANCE

o-Tf''''--''T---''T''----..------------------------------,

0
.0

0
0
-'

0
.0-
0
0
C\!

0
lO
C\!

0
0
M

0
.0
M

0
0
~

0
lO
~

0
0
lO

0




