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t RESULTS OF AN OCEANOGRAPHIC CRUISE
"":': TO NORTHERN BAFFIN BAY AND NARES STRAIT

i IN SEPTEMBER 1986

y by

"(,‘:‘ Robert H. Bourke, Robert G. Paquette and Victor GG. Addison,Jr.
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I. INTRODUCTION
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During September 1986, aboard the Canadian ice breaker CCGS SIR JOHN

-

FRANKLIN, scientists from the Naval Postgraduate School, the Arctic Submarine

Laboratory, Bedford Institute and the Polar Research Laboratory carried out an

V| " oceanographic and bathymetric measurement program from Baffin Bay northward into

K

:‘ Y

g:';: Smith Sound, Kane Basin, Kennedy Channel and Robeson Channel (the latter four

o

il’ collectively known as Nares Strait), reaching the southern fringes of the Lincoln Sea at

ol _ :

""‘-, latitude 82° - 09°'N. A bathvmetric chart of the area is shown as Figure 1 and the station
:‘

4l ositions as Figure 2. In the present discussion we shall use the name Smith Sound to

P p g P

8 . .

A include the basin to the south although most maps seem to apply the name only to the

passage betwcen this basin and Kane Basin. This cruise makes the most northerly pen-
etration of an oceanographic ship since the 1971 cruise of the CCGS LOUIS S. ST.

LAURENT.
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‘The principal objectives of the cruise were to characterize the water masses and
circulation in northern Baffin Bay and Nares Strait and to conduct a bathymetric survey

of Nares Strait. Specific objectives were to

1. Estublish the nature of the westward turning of the West Greenland Current as it

reciiculates in northern Baffin Bay to join the Baffin Current.

2. Conduct circulation and water mass analyses to determine the relation of the
Atlintic Water in the northern reachces of Nares Strait with that fourd in the West

Gre :nland Current.

3. De-ribe the characteristics of the waters of Nares Strait, since so few oceanographic

obs:rvations have been made in its northern reaches.

4. Examine the baroclinic circulation at the entrances to Smith, Jones and Lancaster

Sounds to assess the contributions of these flows to the circulation and water budget

of rorthern Baffin Bay.

ol I'he results of the bathymetric survey have been reported in a preliminary cruise
") report (3ourke, 1986) and will not be further discussed here. A detailed analysis of the
physical oceanographic data relative to the above objectives has recently been completed

& by Addison (1987).

I'he present report briefly sketches the major cruise statistics and findings. It

o2

includes, as Appendix A, a list of stations and ancillary data. Appendix B includes a

- gy
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.

complcie set of plots of temperature, salinity, sound speed and sigma-t versus depth for

r
L

each st:'tion occupied.
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1. Prior Work

Previous investigations up to 1970 are summarized by Muench (1971) and the
cruise of WESTWIND 1970 is described by Muench (1972). These data were taken with
reversing bottles, except for WESTWIND 1969 and WESTWIND 1970 in which the
Bissct-Berman STD was used. [In all, between 1916 and 1970 about 680 stations have
been occupiced in 22 different cruises in northern BafTin Bay, Smith Sound, Kanc Basin

and the mouths of Lancastcr Sound and Jones Sound. Since 1970, little occanographic

measurement has been done north of 75°N.

2. Narrative.

The cruise, designated ALER6, took place on a Canadian icebreaker because of
Canadian objections to the passage of a U. S. icebreaker through some of the channels
of the Canadian Archipelago. This caused some equipment problems which are sum-

marized in the next section.
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Mr. Kim O. McCoy, Polar Rescarch Laboratory, Santa Barbara

Dr. E. Peter Jones, Bedford Institute of Oceanography, Halifax

The scientific party met in Montreal, Canada on § Septembcer 1986 and flew to
Resolute Bay on Cornwallis [. to join the ship. The ship was underway on 6 September
hcading for the first station at the mouth of l.ancaster Sound. After occupying a line
of stations across the mouth of I.ancaster Sound, the ship proceeded northward to do
the same at the mouth of Jones Sound. Then the ship occupied 21 stations in Smith
Sound, 47 in Kanc Basin and 15 stations along Kennedy and Robeson Channcls. On
the return south, 22 more stations were occupicd and the cruise was terminated with 3
lines, 26 stations, in Melvilic Bay on 26 Scptember. A total of 145 stations were occu-
pited, not counting a 25-hour time scrics at the southern end of Kennedy Channel at
Station I1S. Simultancous with the CTI) time scries was a serics ol dircct current
measurcments with a Ilydro Products current meter recording on deck. Neither of these

time series has scen more than a cursory analysis to date.

1. INSTRUMENTATION

Since the icebreaker was not equipped with a winch for scientific cquipment the
Neil Brown €11 could not be used. Instcad, three Applied Micro Systems 1.td. Model
STD-12 CTD’s were used.  This is an internallly recording CTD in which the data from
a lowering is dumped into an IBM PC-compatible computer for further processing, re-

cording and display. A battery-powercd winch and synthetic fiber line were used for

lowering the instrument.
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.:' The instrument has a stated accuracy of 0.02 milliSiemens/cm (0.020 mmho/cm)
Ly
%’ in electrical conductivity, 0.01°C. in temperature and no stated accuracy in depth. The
¢ U
:‘ y resolutions were stated to be 0.003 mS/cm, 0.001°C and 0.05 dbar, respectively.  Al-
s
3 i
). : S .
. {}4 though the stated accuracy in salinity is 0.01, the accuracy derivablc from the
- WL 2
. conductivity and tempcraturc accuracics is ncarcr 0.02 in salinity at low temperatures.
f' LY
)
::; ,4-.: The response constants for tecmperature and conductivity arc not stated. Iim-
stelatyl
gk pirically it was found that constants of 0.058 sec in temperature and 0.02 scc in
;‘r':: conductivity produced a reasonablc unscrambling of the loops in the temperature-
)
b
:3.‘. salinity diagram during despiking. Thesc loops occur characteristically when sharp
.l.‘
R ) . . . . .
‘:-. temperaturc transients are rccorded with an instrument in which the lags of the two
__‘y" sensors are not matched.
N
\.
o
rad The data were recorded internally in coded binary form and then were read off,
%l

P\"

after a lowering, into a Compaq computer for conversion into engincering units. The

)
P

translated results were written to 5.25-in floppy diskettes. The instrument was pro-

Pd
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grammed to sample the data stream cvery 0.8 dbar of pressurc change, up or down.

7
7

e

Significantly finer resolution in pressure, although desired, was not convenient because

‘ . . . - . . .
W of computer memory limitations in the deeper lowerings and the long time required to
1y
'. A iye
KN download the CTI) data to the computer.
o
8 ~'_'::- The data stream was sampled for time, pressure, temperaturce and conductivity
¥, "::' . .
oy during 0.125 scc. Thus, a significant response error was generated also from the non-
)
:" simultancity of sampling.
Ix
‘,);.\. There were three instruments involved: Numbers 422, 433 and 467. No. 433 is
LSRN
LS .
-\.}.\ the property of the Naval Postgraduate School (NPS) and was calibrated at 20 temper-
K>
@ atures in the range 0.2 to 12.4°C both before and after the cruise. Conductivity was
-.l.l
N
:::::: calibrated at 5 points between 42 and 55 mS/cm, unfortunately with nonc of the lower




values characteristic of the low-tempcrature Arctic waters. Pressurc was calibrated at

12 points between 0 and 690 dbar.

Calibrations for the other two instruments werc not available initially. They
finally were calibrated by intercomparison with No. 433 on a number of lowerings made
with the three instruments together on the same line. A number of comparisons were
attempted with the salinity samples from a Niskin bottle (without thermometers)
clamped to the lowering wirc just above the CTI) on a number of lowerings. The latter
comparisons were not uscful for high accuracy standardization becausc the salinity gra-
dients both in time and in spacc were so large, at the depths available, that the two

techniques were not sampling ciTectively the same water.

The calibration technique finally used is described as follows. The after-cruise
calibrations of No. 433 were cxpressed as first-degree polynomials in the variable con-

ccerned and accepted. In the case of conductivity, in which thec data did not extend to

zero conductivity, the lcast-squares fit was forced to include a point near the origin

which was changed by trial until the error of fit was minimized.

The pressures on the two other meters were calibrated by noting the pressure
offset when crossing the water surface to obtain the constant term in the cquation.

Then, on simultancous lowcrings, the first-degree term was derived by comparison of the

pressurcs at the bottom of the lowering with the corrected pressurc from 433. These
pressurc calibrations then were applied to the simultancous lowerings and tables of

temperature and conductivy were gencrated every 20 decibars of pressure.  Differences

from 433 were calculated and these differences were fitted to a first-degrec cquation.

One cquation, tentatively judged to be the most reliable, was chosen for cach variable

for Meters 422 and 467 and recomputed to an absolute basis rather than rclative to 433.

Finally, all the results of simultancous lowerings were checked, using the tenta-

tive calibrations, by plotting them as tempcrature-conductivity diagrams and overlaying
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the diagrams on a light table. This technique has the advantages of ignoring depth er-
rors and instant-of-sampling errors and it averages over a large number of points. The
curves were gratifyingly similar and only minor adjustments, mostly in conductivity,
were necessary. It should be noted that there were enough irregularitics in the curves
that unique fits could be obtained by overlaying. As a result, the temperature and
conductivity offsets could be satisfactorily distinguished. The scveral lowerings were
consistent and it is believed that the relative accuracics between the meters is better than

0.01 mS/cm and 0.01°C.

To these crrors there must be added (in an r.m.s. sense) the crrors in the labora-
tory calibration of 433, which are about 0.003°C and 0.007 mS/cm. Presently, no in-
formation is at hand to assess any possiblc effect of cnvironmental temperatures in the
ficld on the electronics. Exclusive of such effects, it is concluded that the absolute error
in the variables is smaller than 0.02°C. and 0.02 mS/cm. This would makc the r.m.s.

error in salinity about 0.03.

Interestingly, the overlaying of temperaturc-conductivity diagrams also provided
a way of checking the pressure calibrations. Points sclected every 20 dbars were plotted
on the curves. [ailure of these points to coincide indicated pressure crrors. In one case
the pressurc calibration was refined by this technique. It is believed that the pressures

arc accurate within two decibars.

Editing was by mcans of the programs used herctofore for the Neil Brown In-
strument Systems (NBIS) CTD. These programs were modified slightly to accommodate

several data characteristics not found in the NBIS data.

The (ollowing edit.ng was performed.

1. Gross crrors, if any, were removed.,

N T P tie 14 A0
AR h G




2. Top of lowering and bottom of lowering anomalics and repetitions were removed,
automatically if the anomalies were large, manually if they werc too small to be

trusted to an automatic screening.
3. Depth reversals were climinated.
4. Obvious bad spots in the data were eliminated by interpolation.

5. The temperature and conductivity were corrected for the cffects of sensor lag (“de-
spiking”).
6. The despiked conductivities were smoothed with a 5-point centered running mean.

7. All the derived variables were computed.

After the first cditing, tempcrature-salinity diagrams were plotted for all the
stations and anomalies were corrected by repeating parts of the editing procedure, usu-
ally with the climination of onc or more bad points from the original data. In 5 cases,
where ice apparently had formed in the conductivity cell, it was necessary to accept the
upward traverse in order to get a satisfactory data set. In a few cases the responsc
constants for the despiking operation were changed on the assumption that the lowering

speed had been significantly changed.

The edited data are relatively free of anomalies, but not perfect, particularly be-

cause thc despiking process is not perfect and the rate of lowering is variable and only

approximately known.

RO
":"-
» f'
o

o All the station data were successfully recovered from the floppy diskettes except
& . . - . .
% for Station 64 which had complications preventing final editing and recalculation.
]
o
> .
& Both up and down profiles were obtained at ecach station but only down profiles

i
%

(e’

were rctained. except for six stations (Sec Appendix 2) in which the up profifec was judged

>

2o W'W
2

more accurate. This gencrally occurred when flushing and soaking of the CTD failed to

-
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s
“,;“ completely remove any ice film frozen in the conductivity cell prior to lowering. The
5,:'
(B . I
warmer water at deeper depths was always sufficient to melt this ice.
O\
)
.).“;‘N\:
R
)
T
B 111. RESULTS
‘:‘.. )
B
'
190
4
!:i: '
1:: \ A dectailed analysis of the cruisc results is given by Addison (1987). The de-
N )
A : . : :
,:;:,\ scription which follows is abbreviated.
N
. . - . .
el The major communications of northern Baffin Bay with waters to the south are
i the northward flowing West Greenland Curient, having its origins in the Fast Greenland
W, -
¥ . . <
-:' Current, and the southward flowing Baflin Current , which becomes the l.abrador Cur-
T, rent farther south. These circulations, as shown by Muench (1972) may be seen in Fig-
oo ure 3. Not apparent in this figure arc cold water outflows from Smith, Jones and
N l.ancaster Sounds. The circulation is shown in more detail in Figure 4, a map of surfacc
o dynamic topographies obtained from the present work.
ke
,,\,': The waters from the above three sounds also contain slightly warmer and more
.": saline intermediate water at depth. There arc two kinds of intermediate water, one
FEX . : . .
:.::‘:l propagating southward {rom the Arctic Occan through Nares Strait, which we shall call
4
ot
it . . . - . . .
;:3:0. Arctic Basin Intermediate Water (AB-IW). The other is contained in the West
[) »
" . . .
1 Greenland Current and is called West Greenland Current Intermecdiatc Water
;:j (WGC-IW). This latter propagates northward to the southern entrance of Smith Sound
LY
:t', and across northern Baffin Bay tc enter Lancaster Sound.
‘p ¢
b | |
o The change of water propertics northward may be secn in the south-to-north
-
L) . . .
,:",a sections of Figures 5 and 6, which extend from northern Baffin Bay to the north end of
4
)

‘hl':“ ».8%,
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Robeson Channel. 'The upper layers north of the ice edge are typified by the lower
temperatures and lower salinitics duc to melting ice. South of the icc cdge. the eflects
of the ice become more diffuse. There is a deep-reaching perturbation of the water col-
umn ncar the ice edge, a phenomenon scen in various forms by scveral investigators

(Sce, for example, Buckiey et al., 1979, Paquette ct al., 1985; Bourke, ct al., 1987).

The action of the sill south of Station 89 in cutting off thc morc salinc layers
(S > 34.5) of the AB-T1W is clear The colder but less saline, hence shallower, interme-
diate water propagates southward hittic changed to the southern rcaches of Kanc Basin.
Here the more saline layers at the cxtreme bottom disappear. Continuing southward
and following the 34.0 isohaline, little change in temperature is observed until the effect
of WGC-TW is seen near the southern entrance to Smith Sound between Stations 22 and
28, This latter intermediate water is characterized by temperaturcs more than a degree

C warmer than the AB-IW on, for example. the 34.0 isohalinc.

Most of the WGC-IW appears to turn west towards [ancaster Sound, following the
contours of Meclville Bay and Cape York. A little farther northward, a west-to-cast
section cxtending from Jones Sound to Thule, Greenland (Figure 7) shows that the
WGC-TW, now considerably cooled from the temperatures above 1°C observed farther
south, is confined to the castern channcl. The shallow bathymetry near the Carey Is-
lands (Figure 3) prevents further northward flow of the WGC-IW, shunting it instead

to the west. The western channel near the entrance to Smith Sound in Figure 7 has

Ny
:::'. maximum temperatures near bottom of -0.2°C, indicating that the intermediate water
4% .
° here is of the northern tvpe.
7o
N
al . . . . . . . . . <
,.:, 'he horizontal distribution of the intermediate waters is shown in Figure 8 as the
L
~
I temperature on the 34.0 salimty surface. The choice of this salinty surface is a com-

promise. Admittedly it is at a shallow cnough depth to involve some modification by

upper-laycr water but it is purposcly shallow enough so that a number of shallow
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L
: ;{
,’:: S stations that otherwisc would be unrepresented are included. The scparation into three
g..,;; i different regions, a northern, a southern and a transition water, is rather clecan. The
L)
ind?
XY coldest water is sharply cut ofl by the sill south of Station 89; the warmest water is
e,‘%. ply y
il .
;::c" sharply limited by a line extending roughly ENE from l.ancaster Sound, corresponding
) .
R s, to an arc of shallow features in the bathymetry. In the central arca of Kane Basin and
e
Rl Smith Sound the transitional intcrmediate water is warmer than that north of the sill but
%y,
D)
"r‘ colder than would be expected from extensive mixing of the two parcnt water masses,
- indicating that the contribution of thc WGC-IW is small compared to thc AB-IW.
*:
o . - :
Wl The characteristics of these scveral waters may be seen in the temperature-
0 )
) salinity diagrams of Figurc 9. The closc similarity of intermediate waters from the West
’Q '.
(. .
1N . Greenland Current (Sta. 122A) and the mouth of lLancaster Sound (Sta. 005) is clear.
R
'2,\-; The West Greenland Current Intermediate Water, thereforc, must move westward across
t'“ the northern end of Baffin Bay into the deep eastern cnd of Lancaster Sound. The
“"*;: intermediate water at the north end of Robeson Channel (Sta. 096) is not only colder
oL, ' s .
". but also more saline than the waters to the south. The sill in Kennedy Channel cuts off
:) this water mass at about the 34.5 isohaline. The modification this northern water re-
e
*.
5 . . . . . .
‘Cey cetves farther south may be seen in the curve for Station 119 in the middle of Smith
J .’ y
A
) )
.f.".-"'. Sound.
|0 T
[
Sou , - . . o
{ The shallow ends of the curves in Figure 9 reflect mainly different climatic con-
A5
i_}.; ditions and difTerent concentrations of icc cover. In the extreme north, surface waters
7.
SN
- arc ncar [rcezing whereas at the most southerly station, Station 122A, the temperature
=
oy 1s neaily 1°C, but already showing the surficial cooling of autumn. The three more
'P
j.'; southerly curves show a tempcrature minimum at about 100 m depth. This is a relic of
e
‘ . the previous winter’s cooling being overcome by summer heating working downward
o
-:;: from the surface.
o,
{ Wiy l l
o
O

d
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It also appecars that the surface water of northern Baffin Bay and the bodics of

water to the north is somewhat more saline than surface water in the West Greenland
Current. Whether this is due to dilution of the latter current while it was still the Fast
Greenland Current or to a higher rate of addition of fresh water from the glaciers in the

warmer climates of the more southerly parts of the region is presently unclear.

In summary, the more interesting aspects of the results arc these.

1. There is a southward flow of Arctic Ocean water through Nares Strait to depths

great enough to include the upper portions of the Arctic Basin Intermediatc Water.

2. Intermediate water from the Arctic Basin suffers a truncation by a sill in Kennedy

Channel.

3. Warmer intermediate water from thc West Greenland Current enters the deeper
portions of Lancaster Sound. This water enters Smith Sound only to a minor degrec
and is sharply dehimited by shallow topographic features ncar the Carey Islands,

severely restricting its advance into Smith Sound.
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APPENDIX A

Explanation of Heading Codcs

The heading of the printed output uses the coding from NODC Publication M-2,
August 1964, with a few exceptions. Heading entries which are not self-explanatory are
as follows: MSQ is the Marsden square, and DPTH is the water depth in meters. Wave
source direction (WVD) is in tens of degrees, but the direction 00 indicates calm seas due
to ice dampening. The significant wave height is coded by Table 10 (code - 2 = height
in meters). Wind speed, V, is coded as Beaufort force, Table 17. The barometer is in
tenths of millibars, omitting the 900 or 1000 digit as appropriatc; wet and dry bulb
temperaturcs are in degrees C. The ice concentration, ICE, is in tenths; amounts less
than one tenth arc preccded by a minus sign and indicate concentrations in powers of

ten, e.g., 10 4= -4,

The entry, NAV, is a code to identify the accuracy of each station position based
upon the navigation system uscd. Code | indicates a position determined by visual
sightings, radar or by navigation satellitc; Code 2 a position determined by Omega or
l.oran; and Code 3 a position determincd by dead reckoning. During MIZILLANT 86 all

station locations were determined by visual or radar sightings or by satellite navigation.

The heading data are listed sequentially with increasing station number.




L°L0+
0°10-
0°20~-
§°90-
§$°90-
L°H0~-
2°9%0-
0°%0-
0°S0-
L°S0-
0°S0~
0°so-
§°90-
§°20~
§°20-
1°20-
9°20-
2°co-
2°20-
§°20-
0°20-
£°20-
£°20-

LM

S 00+
9°00-
§°io0-
&°10-
9°£0-
$°£0-
§°£0-
9°20-
0°%0~-
L°20-
§°£0-
§°€0-
§°20~
§°10-
§°10~
t°Lo-
0°10-
A
0°L0-
L* L0~
0°10-
Y10~
b to-

Adad

901 9 10
611 % 10
££l s 10
861l 9 20
8si 9 9¢
991 9 £¢£
[ TAY L ¢
g8l 2 bt
L81 S It
let $ 0¢
1:1 8 b 0g
r4:38 $ 0%
881 § of
c6l S £0
€02 9 0
oLa 9 LO
Lie 9 90
602 § LO
202 9 90
{1t 9 90
$02 9 L0
toe 9 80
Log b LO
yvg A

WMMWW'\&.

O T M M M MMM MMM N NN - - O O v N MM N

of
Lo
i0
Lo
10
00
00
he
[13
82
L
13
9s
9%
£0
L0
S0
Lo
A ]
90
L0
90
90

0 3
0 3
0 i
0 ]
0 3
Y i
b 3
0 3
0 !
0 d
0 3
9 l
0 i
0 3
0 l
0 l
0 l
0 l
0 i
0 l
c 9
0 9
0 i

1% 1
<09
69%
4%
L62
L8l
Lel
289
LES
28s
ecs
LSS
124
‘487
8s9
L39
LiL
14:1
s9L
LeL
L29
L89
LLS

GNM IH GAM 3DI AVN H1dd

vis

L A Y
9°5i
§°2l
s°0l
£°80
0°90
L°20
£°g2
g°ie
§°02
56t
0°Ll
8°80
L°90
L°10
g-22
o X
1°02
L8t
0°LtL
o-¢<it
S°gl
0-21

UH

98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
o8
98
98
98
98
98

60
60
60
60
60
60
60
80
80
80
80
80
80
80
80
L0
L0
L0
L0
L0
Lo
L0
L0

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

YA AQ OW

(9861 1SV3 DIILDY¥V) 98 INVIZIW VIVA NOILVIS

o

R AR Ar
: ,nﬂfmrf.-fu

Py

et

Ly e
.J .I [ A
@ rr

[N N

E AL A

-, 50 T Nt

Vi

%

.

L

=

LA
. . - ~

LO A T
e T I
AL & & XX,

092
092
092
092
092
092
09e
L19e
L9e
192
192
092
09c
092
192
192
192
L9c
192
L9¢e
92
1314
192

DSK

CELAYS [
PYCRARRAALTY

H°0S-LLOM
6°£S-CLOM
2°L1-Hi0M
6°SE~SLOM
$°20-LLOM
0°£2-8L0M
9°25-6L0M
8°90~-180M
€°S0-180M
€°L0-1L80M
0°90-180M
0°LS-6L0M
£°00-6L0M
9°85-8L0M
8°02-080M
2°€E~180M
0°0Y%-180M
L°ce-180M
0°LE-180M
§°9£-180M
S°8£-180M
§°SE~-L80M
§$°9£-180M

ONOT

o iy

8°L2-9LN
§°92-9IN
8°12-9LN
$°02-9LN
9°S1-9LN
8°21L-9LN
L°60-9LN
6°£0-9UN
L°6S-SLN
0°HS-SLN
H°89-SLN
5°6£-SLN
L°50-SLN
H°9€-HIN
0°62-HLN
§°E€C-HLN
1°8L~Y%LN
2°E1-YLN
§°80-H5IN
L°20-HLN
S LS-SELN
2°2S-E4N
£°LY-SLN

vl

e RAAR
R NSO
- -

ir 8t
ir 8l
i 8i
Jr 8t
dr 8t
ir 8l
ar 8l
ar si
dr 8l
ar st
ar st
dc 8t
dr  8i
dr 8t 3
ar st
Jc  8i
Jc 8t
ir 81
dr 8t
ac 81
ir 8l
dr 8i
dr 8l
dIHS LVYN
.mMTJWMwWWm-WW

AT A
D AT

b

~,

- n
.l-‘&‘- M\ M

re %-‘.“ »

(ALAS A

o
Wt WS, Ve

ANCRA A

A 1N

¢ -l- oA A
N AL L

| N

. N L oy My "

o~

5 ]
-
e
-
-
2
.

AN XA R
O N 8

a4 AN .l‘..‘"




5555 @252 02

-

2t

§$°%0~-
§$°£0-
€°90~
§$°%£0-
L°£0-
8°20-
§°S0-
£°90-
S°€0-
0°g£0-
0°20-
910~
0°LO~
£°20-
0°g0-
9°g£0-
1°£0-~
0°co~
8°20-
9°20-
0°g0-
5°10-
0°00

13M

, ‘-~ ..~ K .n. . o X

o -

§°g0-
9°20-
§°20-
9°20-
§°20~-
L°10-
0°S0-
0°H0-
2° €0~
920~
6°10-
L°L0-
§°00-
9°10-
6°10-~
0°£0-
b°20-
0°20-
b-20-
8°i0-
L°20-
0°Lo-
0°00

g 8-{1]

aNM IH UAM IOI AVN Hlda

4/ b s¢
ese b 91
992 9 L2
6£2 ANy
$52 9 L0
862 § 10
ige £ bt
4% 1 0%
oge g 9¢
2€e b L0
LE2 b 9%
oye 2 b%
£652 0 00
€92 £ bg
062 £ 9%
1114 1 9¢
L02 b 9¢
4 174 b 0¢
092 1 42
092 0 00
6492 S £¢
092 2 2t
SLi 9 Sl
vy A

s

00
00
00
1o
10
00
00
00
00
00
00
00
00
9¢
%0
S€
9t
1 ])
Li
9%
[$%
le
Si

- O = © = v O 0 O 0 O O O = M 1IN o O ©°

N ~ - N

© O © O O O I © O 0 O O © O O 0O VU o N O =n O O

Co AR R U R o L . . T R " S

-—

L0S
Lhg
L09
L01
LLYy
L89
c6s
L02
i99
LiL
Lg8
LL

443
L52
LS9
2Ls
L2l
LSY
LSS
269
Lae
L9
4]}

vis

g°ee
$°02
5°81
2Ll
6°st
9°tl
0°s0
L°£0
§°L0
b g2
0°ee
6°02
2° 91
0°st
6°cl
1°it
L°80
9°90
§°£0
£°10
s*€£2
[+ I ¥4
1°02

YH

98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98

ux

143
cl
(4}
<t
i
(48
‘4%
cl
2i
it
it
il
il
it
i
i
i
i
i
I
ot
0l
60

Xa

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

OK

(9861 1ISV3 JIlJWY) 98 INVIZIW VIVA NOILViS

XL LLING AVIIVE | FFT 5L,

092
092
092
o092
092
092
092
092
092
09¢
092
09¢
o9e
092
092
092
09
092
09¢
092
092
092
092

DSH

e e O L

2°LE-9L0M
0°22-9L0M
0°SE-SL0M
§°25-CLO0M
§°02-£L0M
2°10-95.0M
8°EYH-9L0M
8°21-SL0M
§°8H-9L0M
6°L0-HL0M
L°92-£40M
0°29-2L0M
8°§9-2L0M
S HE-SL0M
6°6S-HL0M
$°12-9.0M
0°92-LL0M
8°H9-9L0M
C°12-SL0M
L*€0-5L0M
0°LE~2L0M
0°92-1L0M
S°BC-0L0M

ONOT

i gu g I . -

e T S

0°52-8LN
0°£2-8LN
6°LI-8LN
S*H1-8LN
L°EL-8LN
2°€1-8LN
1°21-8LN
L°Y1-8LN
8°LO~8LN
0°50-8.LN
8°89~LLN
£°§S-LLN
6°SH-LLN
9°09-LLN
L SE=-LLIN
ST LE-LLN
8°22~LLN
0°8L=-LLN
L°60-LLN
9°65-9.LN
9° LS-94UN
L°0%-9LN
8°62-9LN

iv1

AN

-'
WIS

Syt

i 81
ar si
ar st
ar st
ar 8i
ar st
dr sl
ar 81
Jc 8l
ir 8l
r 8t
dr s8i
ar 8l
ar  si
ir s8i
ar st
dr si
ar 8i
arc st
ar s8¢
dc si
ar 8t
ar st
dIHS IVN
e

25

't‘?'»".'- "1 . '0"

2

Wre el e

PR TR T e



L°10- L°00- LI2 Y12 0 o0 L 3 291 ~-69 9°SL 98 YL 60 092 £°L0-LLOM 6°20-6LN 4r 8I
§°20- 6°L0- 12 1 80 0 00 & i A I -89 £°9L 98 9L 60 092 0°12-0L0M 8°6S-84N JIr 8i
6§°20~- 0°20- 112 L2t o 1 ¢ i L8 =49 0°€L 98 9L 60 6ST S$°L£-690M 8°HS-8LN Jr 8l
“ b°g0- 1°20- 612 LoL 0o o0 6 3 c6g -99 S°LL 98 YL 60 092 0°LE-0L0M 6°H5-8LN J4r 8l
§°00- 1°00- o022 2L 0 £L 8 9 LSS =-S9 0°0L 98 9L 60 092 S°SL-140M 2°2§-8BLN d4r 8l
0°£0- §°20- 122 1£L 0 gL 6 1 LL -59 §°80 98 YL 60 092 0°LL-1L0M 0°LH-8LN dr 8L
m §°10- 0°LO- o022 000 0 00 9 r A=} ~£9 0°S0 98 %L 60 092 L°95-0LO0M 2°64-8LN Jr 8iI
m 4°00- &°00- 012 §si2 0 00 (¢ 3 i6l1 =29 2°20 98 YL 60 092 8°HL-2.0M H°20-6LN J4r 81
m L°00- 1°00- gO2 2912 0 00 O 3 ehe -19 0°L0 98 %L 60 092 0°L2-2L0M 2°€5-8LN J4r 8!
m 6°00~ §°00- £02 §2 0 00 8 i 2Ly -09 9'€2 98 £1 60 092 0°2S-1L0M 0°8H5~8LN 4ir 8!
m 6°10- 9°10- LOC 000 0 00 ¢ 3 Lt -6§ £°22 98 €1 60 092 0°8E-1L0M 9°LH-8LN 4r 8L
w 2°20~ 0°20~ o002 29 0 00 % ! LEY -8S 2°l2 98 €1 60 092 0°80-2L0M L°S9~-8LN Jdr 81
m 0°90~ 9°2£0- L6l t ot 0 00 & 1 b4 4 =LiS §°8L 98 £1 60 092 0°£0-LL0M L 0S-8LN JIr 81
; 9°g20~ L°£0- S61 L g2 0 00 8 3 28¢g -9§ £°91L 98 €L 60 092 0°60-H.L0M 8°'H5-8LN Jdr 81 <
6°£0~ 2°50- 961 L OE O 00 6 i (43 -SS €°H1L 98 £L 60 092 0°00-SLO0M 6°LS-8LN 4dr 8l
6°€0~ 2°£0- 661 262 0 o0g 8 9 L22 =g 2'€lk 98 £1 60 092 1°0E-HL0M 6°LS-8LN 4f 81
m 0°%0~ % £0- 961 £SE 0 s¢ 8 3 Ly -£S £°LL 98 £1 60 092 §°9S-£L0M S°SH-8LN 4r 8
0°%0~ %°£0- 202 £10 0 20 ¢ i Lé2 -2 B°60 98 £1 60 092 0°SE-£L0M L 6E-8LN Jr 81
W £°20~ 6°10- 202 €9 0 H0 8 L sg2 ~is $°80 98 €1 60 092 0°9L-9Z0M 2°9¢~8LN 4f 8L
b°€0- 0°20~- H02 10 0 00 8 i 208 -0¢s 0°S0 38 £1L 60 092 0°82~-£LO0M B8°2€~-8LN d4dr 8t
8°20~ §°20- £12 000 0 00 & ! Lhe -6Y 0°£0 98 £1 60 092 0°9%9-2.0M 8°82-8LN Jr 8¢
6°20~ 6§°20- 022 Y10 0 00 € 3 L9% -89 9720 98 £ 60 092 8°SL-£LO0M 2°92-8BLN d4r 8t
L°20~ 8°10- 2£2 §20 0 00 8 i 408 -LiY S°00 98 £1L 60 092 8°9L-5.0M 2°92-8LN Jr 81
L3IM A4 dvd A GNM IH GQAM 3DI AYN Hldd vis (] YA ARG OW DOSHW ONOT w1 dIHS 1VN

(9861 ISV DILDYV) 98 INVIZIKW VIVA NOILVIS

4
ATt

!K.-N@. .r-th_NN

e e T




0°90-
§°S0-
0°S0~-
9°9%0-
8°90-
9°50~
%50~
0°%0-
L°20-
9°g0-
L°S0-

i
s H0-
. 0°40-
2°so-
m 9°10-
" §°L0-
m 8°L0-
“ s° L0~
w 5*10-
" s°10-
)
m £°20-
m L°20~
m L°10-
)
3
]
“
[
"
]
“
w
]
]

13IM

0°90~-
1°s0-
0°9%0-
5°50-
§°90-
0°so~-
9°€0~
0°20-
9°co-
5°£0-
9°H0~
c°90-
0°90~
2°s0-
e lo-
0°i0-
9°10~
210~
§°10-
§s*io0-
2°20-
§°2C0~
S°L0-

Ayd

060
Sl
YA
051
8si
1714
%Ll
SLL
YLl
bLL
6L1
1Lt
0LlL
0Li
il
SiL
LLl
Loz
o8l
98l
68t
g6l
L02

uvy

00
02
00
L2
3
L0
<0
9
L0
10
114)
S0
io
00
8e
60
114
¢
00
I €2
20
00
02

© N M M e~ O N N g In O ¢ T M - N ©O «~ O

g O -

A ONM IH dAM 3DI AVN H1dQ

0 00 S i echy
0 00 6 l 22y
0 00 (& i A}
0 00 S i LSS
0 00 8 3 LEE
0 00 8 i LYe
0 00 9 i 29l
I 92 l Lee
0 00 9 ! LLL
0 00 i ase
0 00 6 3 202
0 00 £ 3 cge
0 00 8 3 L22
0 00 6 3 29c
0 00 6 I i8¢
0 00 6 i L62
0 00 6 : Lg2
0 00 ¢£ 3 t4-14
0 00 8 S LiL
0 00 8 3 L8l
0 00 6 L Lil
0 00 <L 3 292
0 o0 | 3 LLlL

(9861 1SV3 JILJ¥V) 98 INVIZIW VivVA NOILVLS

-18
-08

Vis

0°ot
8°90
L°20
9°¢g2
s°61
9°¢gt
S°Li
£°60
0°L0
9°50
1°90
s°L0
0°o02
§°St
L g1l
o°ol
0°L0
0°%0
£°10
s'g£2
0*12
s°8l
9°9l

YH

98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98

ux

Ll
Ll
Ll
91
91
9t
91
9l
91
91
9t
19
st
st
si
st
sl
st
St
b1
b1
5L
%1

Ad

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

ONW

A

L06 L°21-S90M
L06 0°0£-990M
406 0°01-L90M
406 S°8H-L90M
L06 0°95-890M
406 8°60-890M
L06 0°9E-L90M
L06 2°'8H-L90M
6SC 1L°Hg-L90M
652 8°61-690M
806 6°L1-0L0M
092 £°L0-0L0M
682 2°2Y-690M
652 9°0£-890M
6582 0°£5-890M
65C $°6£-890M
092 £°50-0L0M
092 L°HS5-1L0M
092 1°SE-2L0M
092 S°Hl-SL0M
092 8°LS-SLOM
092 0°£S-2L0M
092 S°LH-1LL0M
DSH ONOT
) ® } N\W&Www\r“f“.nwr.

1°90-L8N
H°95-08N
L 9H-08N
8°9£-08N
9°§2-08N
$°€2-08N
L°12-08N
°%0-08N
6°SS-64LN
0°8S~-6LN
2°20-08N
2°69-6LN
£°L2-6LN
£°02-6LN
0°E1-6LN
£°LI-6LN
0°02-6LN
S*2E£-6LN
§°9£-6LN
2°82-6LN
8°81-6LN
L*€L-64LN
$°LO0-6LN

i1

ar sl
ar sl
i si
air st
i si
i st
i si =
i sl =
ar si ,mm
ir si =
ar si mw
i st 2
ar si ,
ar 8L
ir gl
ir st
air st
i si
ir st
i si
i st
i sl
ir st
dINS VN
T

d.ﬁ.u.
=~ Cae) ,l-.nu . q
.3 L




m
h
]
3 Z
W §°80- §°L0- Ofi L0 0 00 6 3 LEY -Sil 0°L0 98 22 60 092 9°90-H.L0M §°£2-8LN 4r 8i wm
m L°80- €£°L40- L1l LY £ 9% 0 i aie -5l €°10 98 22 60 092 6°6S-2L0M H°21-8LN Jdr 8! ’
m 0°80- 8°.40- 0Lt 880 £ §s0 0 9 LLY -€it 0°00 98 22 60 092 H°£H-SLOM H°2L-8LN JIr 81 ,“
w L°90- 0°90- 611 L£0 £ % 0 13 L29 -2il €°€0 98 22 60 092 H°21-HL0M 6°1LL-8LN 4r 8!
m 0°90- §°S0~ oO2!¢ L €0 0 00 § 3 i8S ~Lil 0°LlZ 98 1Z 60 092 L°2S-%L0M 9°21-8LN d4r 8l
m 9°90- 0°90- 021 L£0 0 00 § 9 Loc -ott 4°61 98 L2 60 092 H°L0-SL0M £°21-8LN Ir 8i wm
m 6°90- 6°50- 991 920 0 £0 9 i LYg -601 £°80 98 02 60 L06 £°£0-690M €£°52-08N JIr 8i WW
m 0°L0- £°90- sSi L 20 0 00 6 i LLg -g80l L°90 98 02 60 LO6 L°SZ-890M L°£2-08N J4r 81 wm
“ 0°€0- L°Z20- 621 €80 0 00 6 i r4: 3 -L01L €£°10 98 02 60 L06 0°LS-L90M H°L2-08N 4Ar 8L Mm
w 2°§0- 0°90- SS90 L€ 0 00 6 | 29§ -901 9°10 98 61 60 L06 9°2H-190M 6°95-18N 4r 8L
] 0°90- §°§0- 0v0 L22 0 00 6 3 LEL -s01 §°lZ 98 8L 60 L06 9°82-190M L°SS-L8N iIr 8l
M 0°§0- §°H0- 420 Ll 0 00 & 11 26§ -501 §'6L 98 8L 60 LO06 6°00~290M £°00-28N 4r 8l
] »°§0~- 6°9%0- 240 912 0 00 6 ¢ 29s -£01 £°8L 98 8L 60 L06 L°£2-190M 0°20-28N 3Ir 81
w 9°60- 0°S0- 0H0 912 | 12 8 3 LES ~201 §°SL 98 81 60 L06 0°02-L90M 8°80-28N d4r 8iI x
M 9°§0- (°S0- 6£0 912 | 22 8 i 2ss ~i0l L°9L 98 8L 60 406 2°92-190M 8°90-28N 4r 8t
m 9°§0- 2°90- 6£0 sz t+ 22 8 l 409 =001 L°9L 98 8L 60 L06 8°S2-190M L°90-28N Jr 81
m 8°S0- S§°50- %¥£0 912 0 g2 8 L L09 ~66 021 98 BL 60 L06 S°92-L90M 0°L0-28N Jr 8I
m H°90- 0°90- ££0 912 0 00 6 3 29s ~86 $°60 98 8L 60 L06 0°92-190M £°80-28N Jr 81
9°90~- 2°90- 620 bi2 L 61 6 3 409 ~L6 £°S0 98 8l 60 LO06 8°L2-190M L°90-28N J4r 81
“ 0°L0- §°90- §%0 €12 0 00 6 i 299 ~96 0°20 98 8L 60 L06 2°££-290M §°»S-L8N Jr 81
“ 0°80- S°L0- S0 202 0 00 6 9 L9l ~-S6 £°02 98 LI 60 LO06 2°SE-£90M L°SE€-18N Jdr 81t
_ L°90- §°90- 850 L s€ 0 00 &6 9 cco ~56 £°91L 98 Ll 60 L06 S°8L-H90M £°%2-I8N Jr 81
w 0°L0- 8°90~ 890 €90 0 00 6 3 LYy ~-£6 £°€1 98 Ll 60 L06 S°HZ-990M 8°LL-IBN 4r 81
| 13M XY@ d¥vE8 A GNM 1IH GAM 3DI AVN Hlda vis YH ¥R AQ OW DOSH ONO1 IVl dIHS IVN

(9861 1SVa JILIOY¥Y) 98 INVIZIW ViVA NOIIVLS

P Al L AR PR B O R g o



6°L0-
0°80~-
0°60~
£°60-
£°60~
§°60-
2°60~
L°60-
$°0L-
0°0L-
6°80~
§°80~
§°80-
§°80~
9°80-~
L°B0-
8°80~
9°80-
2°80-
L°80~
1°80-
1°80~
L°80~

13M

9°L0~- LiH]
§°L0- 0SI
%°80~ 01
§°80- 1S
9°80- LSI
0°60- 0S!t
0°60- 891
8°80~ g41
9°60- HHl
§°60- £51
L°80- S9I
0°80- €Y1
0°80~- %5l
0°80- g£91
6°L0- 091
0°80~- 9%l
1°80~ 11
6°L0- 2¢£l
9°L0~ 2%l
9°L0- 2¢l
b*L0- O£}
§°L0~ SEI
$°L0~ Ig1L

Ada ydvd

N O Y WY @ N N N N Y YV N Y Y Y Y Y N Y Y Y n

>

20
%0
£0
£0
£0
€0
£0
£0
4]
r4)
£0
Lo
£0
20
co
10
20
2o
Lo
L0
(14
2o
rq

ONM IH GAM 321 AUN Hldd

© O ©0 © O O ©0 O O © 0 © © © O O O © O o o o o

00
00
00
00
00
00
00
00
00
00
£0
00
00
o0
00
00
00
00
00
00
00
00
00

o 060 O O O 0O 60 O OO0 OO 00 O OO0 0 00O OO O

— g = gm g g g gm e gm g pm g pm gm pm pm gm g gm  ge  pe g

L£9
(44
L29
LLS
26s
409
409
LL9
409
209
L98§
L9Y
LLs
4%
20s
28y
LLy
r44/
S69
Livy
L9Y
LSY
L9%

M-Sl
A-SilL
n-stit
1-sil
S-Sti
y-sit
b-sit
d-Sti
0-SlLi
N-SLL
H-SL1L
1-911
A-stL
r-sii
I-stitL
H-S1LL
9-GLt
d-Sti
3-S5t
a-sii
2-SLL
g-Ssti
v-sii

vis

0o°gl
0°2clt
0°tl
o°ol
1°60
0°80
0°L0
0°90
0°S0
0°50
§°cc
202
0°6t
0°8iL
0-sl
0°9l
0°st
0°%l1
0o°¢gl
0°2i
0°1il
o°ol
0°60

98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
o8
98
98
98
98
98

- #

€2 60
£2 60
€2 60
€2 60
€2 60
€2 60
€2 60
€2 60
£2 60
£¢ 60
22 60
22 60
ce 60
22 60
22 60
e 60
ce 60
22 60
cc 60
cc 60
22 60
22 60
2z 60

Xd OW

(9861 1SV3 DILIOYY) 98 INVIZIW Yiva NOIIVIS

092
092
o092
092
092
092
092
092
052
092
092
092
092
092
092
09¢
092
09¢
092
092
092
092
092

DSH

6°E1~-SL0M
2°21-SLO0M
S°01L-S.L0M
b LL-SL0M
L°80-SL0M
2°50-SZ0M
H*10-S40M
2°88-HL0M
S ES-HLOM
0°0S-9L0M
§°9E-9L0M
S°9£-9L0M
8°SE-HL0M
9°0E-H5L0M
9°L2-HLO0M
9°HC-9L0M
S°12-HL0M
L°6L-9L0M
b LL-HLOM
9°Li-HL0M
0°SL=-9L0M
S°Sl-9.L0M
L°EL-9L0M

ONOT

H°6§~LLN
2°00-84LN
6°10-8LN
2°£0-8.LN
9°90-8LN
2°90~-8LN
0°80-84N
£°60-8LN
L°0Ll-8LN
L°2L-8LN
H°91-8LN
£°L1-8LN
L°8L-8LN
S°61-8LN
$°02-8LN
£°12-8LN
H°12-8LN
2°2¢-8LN
$°22-8LN
9°22-8LN
8°22-8LN
8°22-84LN
0°£2-84N

w1

ar 8l
ar gl
ar st
ar 8i
ar 8l
ar s8i
ac 8t
dr 8l
dr 81
ar st
ir 8
d¢ 8t
ar g1
i sl
ar st
ar  si
ar sl
dr 8l
ir 8l
ir 8l
ir 8t
ir 8l
ar st

dIHS IVN




2°£0-
y°co-
b°£0~
i-20-
6°10~
8°20-
6°10~-
8°L0-
£°10-
0°i0-
£°00-
8°00-
L°00-
0°00+
g°i0-
S°10-
0°50-
b°L0-
§°80~-
2°80-
L°80~
5° 80~
§°80~-

13M

1°20~-
e io-
0°20-
s°L0-
1°L0-
2°eo-
L°LO-
$°10-
L°00~
0°00+
0°00+
£°00+
9°00+
§° 10+
0°10~
0°L0-
§°90-
L°i0-
0°80-
8° L0~
L° L0~
6°L0-
9°L0~

Adq

660
oLl
ozt
9t
££!
621
8Ll
oLl
860
680
S80
€80
280
480
osi
SH1
SHl
6%1
651
éb1
691
95t
413

uve

n N W~ VU N Y N MT I Y Y VY I M T T

>

62
8ec
62
(34
0L
62
62
og
os
os
6¢
62
82
62
ol
2o
20
i0
50
€0
£0
o0
20

© O © O O M ¢ ¥ N O N N M N N N O ©O O N O O O

62
00
00
82
00
00
00
6¢
3%
St
be
ot
13
0g
51
2o
9g
9%
00
00
00
00
00

o 0O O 00 OO0 © © © O 0 0 O O O O O N M N O VU VUM

— Y e e e e ge g pm =

-

o R ol o o o o

r444
iy
0091<
0091<
LS6
clé
cLs
29¢
L2t
iLl
Lg2
(A L%
LLY
L3S
LYs
LSS
Lid
L04
L6S
a6s
(A%°]
LES
2s9

ONM IH OAM 301 AVN H1dQ

-sgl
-bci
-££l
-2£l
-i£l
-0£l
~6¢1l
~-821l
-Lcl
-921i
-scl
=521t
-g2i
-c2l
-icl
=02t
=61l
~8i
=Ll
-9l
Z-sil
X-sit
X-stl

vis

£°9
§°21
s$°0lL
0°L0
0°s0
§°¢0
0°10
£ g2
8°12
4°02
2°61
€Ll
8°slt
0°%i
€02
£°91
L°LO
0°ie
S8l
04l
0°9t
0°st
0°sl

¥H

98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98
98

98

P S

92
92
9c
92
92
92
92
114
1 14
1 14
114
s
s
se
%2
52
ve
£2
€e
£¢
£e
€2
€¢

AQ

(9861 ILSV3 DILDYV) 98 INVIZIW VIVG NOILVIS

60
60
60
60
60
60
60
60
60
60
60
60
60
&0
60
60
60
60
60
60
60
60
60

oK

6s2
6se
652
652
6s2
652
6s¢
6s¢c
6s¢
6§2
6s¢
6sc
652
652
092
092
092
09c
092
092
092
092
092

DSH

L°L1-S90M
0°L2~-S90M
L°HE-S90M
L°SS5-990M
0°92-990M
5°L0-H90M
H°8H-C90M
1°0£-£950M
0°01-2£90M
}°55-290M
Y HE-290M
S°LL-290M
L°2S-190M
0°62~190M
9°£H-2L0M
0°L2~9LO0M
L*i1€~-HL0M
9°61~9L0M
S HE~SLOM
L €2~SLOM
L 02~SLOM
2 LL-SL0M
2°S1~SLOM

ONOT

$°S0-SLN
2°ES-YLN
6°6£-HLN
L°LO=-9LN
0°9i-%IN
§°S2-HLN
L°B8E-HLN
9°69-%LN
2°00-SLN
8°60-SLN
L°02-SLN
0°££-SIN
9°HH-SLN
9°6§~SLN
£°£2-9¢UN
8°09-94N
0°£2-LLN
6°28-LLN
S LS-4LN
£°€8-LLN
6°HS§=-LLN
£°96-LLN
9°LS-LLN

iv1

ar 8i
ar 81
ic 81
ir 81
ar 81
ar 8l
ar 8l
ir 8t
ir 8l
ar 8l
dr 8l
dc 81
dr el
dar 8l
ar 81
ar 8l
ir 81
dr 81
ac 8i
ir 81
dr 8i
4 81
ar st

dIHS IVN

30



L°H0-
8°20~
l*g0~-
£°20-
L°2o0-
L°20-
§°20-
L*20-
§°€0~-
c°£0-

13aM

0°g0-
1°20-
9°20-
§°L0~
§°20-
H°2o0-
0°co-
0°2co-
§°20-
2°20-

Xua

%00
oL0
£l0
2co
£20
§%0
8s0
cLo
080
180

L
S
€
€
<
S
s
€
€
b

A GNM IH GAM 301 AVN Hlda

£€
€€
43
(4
e
113
10
se
33
62

og
33
00
00
00
00
00
S€
0g
62

© 0 v 0 0 © O O NN

(9861 ISV JILD¥V) 98 INVIZIW V1V NOIIVIS

o O O M ¥ O © O O o

[ R R S R . = . o

26S
L6%
L£S
LEY
298
ehs
229
19
29l
cee

-Shi
-bbl
-£hl
=29l
~15t
-091
-6£1l
-8tl
-LLl
~-9%1

vis

0°S0
L°20
£°20
0°L0
g2
A
£°02
s 8l
0°Lt
L°S1

YH

98
98
98
98
98
98
98
98
98
98

ux

L2
L2
Le
L2
92
92
92
9c
9¢
9¢

Ad

60
60
60
60
60
60
60
60
60
60

OH

6S¢
6s¢
6se
65¢
652
6S¢
6S¢2
652
6s¢
6s¢

DSH

0°95-890M
S°L1-890M
§°SE-L90M
0°00-490M
L°80-990M
9°82-590M
0°LH-H90M
0°25-%90M
2°90-590M
0°0L-S90M

ONO'T

§£°22-SLN
£°L2-SLN
0°£€-SLN
€°8€-94N
2°2H-SLN
S°LY-SLN
0°2S-SLN
1°29-SLN
6°62-SLN
£°LL-SLN

%

ir 8t
dr 8l
ir 8l
i 8l
ir 8l
ir si
ir 8l
ar sl
ir 8l
i 81
dINS 1IVN




APPENDIX B

Property Profiles I'or MIZLLANT 86 Stations

This section contains plots of temperature, salinity, sound speed, and density
(sigma-t) for all but one of the 145 stations occupied during MIZLANT 86 which were
successfully recovered from the data logging system. Station 64 is missing due to diffi-
culties in recovering the data. Both down and up profiles were obtained at cach station
but only down profiles are presented in this report, except (or Stations 2, 95, 97, 101,

116, and 120A for which it was felt the up-trace was more accurate.

A time-series of hourly C'TD lowerings was conducted at Station 115, Although
data were collected, edited, and stored for each lowering, only the beginning and end

plots, Stations 115 and 116, respectively, arc included.

Two stations arc plotted per page, cach cxtending to a depth of 560 m. Several
stations extended to depths exceeding 600 m with the decpest extending to 750 m
(Stations 37, 41, 95, 119, 130, and 131) but little information is lost as temperatures and
salinitics below 560 m are essentially constant. Occasionally, the property scales had to
be slightly changed to avoid profiles overlying one another. To assist in distinguishing
between curves the temperature profile has been darkenced four times and the salinity
trace threc times. ‘The curves are also labeled: T for temperature, S for salinity, SV for

sound velocity, and ST for sigma-t.
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