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ABSTRACT

L.E. Waite, J.C. Smith, P. Cormier and K. Pauley. 1997. Biological, chemical and
physical oceanographic conditions in the Southern Gulf of Saint Lawrence, 1996.
Can. Data Rep. Fish. Aquat. Sci. 1029: vi + 172p. '

An oceanographic program was developed for the Southern Gulf of Saint Lawrence to
help address DFO issues relating to the decline in Gulf groundfish stocks and the role
of environmental factors in recruitment failure. The program started in 1993 and
continued through 1996 and was designed to develop a comprehensive database on
biological, chemical and physical properties in the Southern Gulf in order to (1)
characterize regional and temporal variability in oceanographic conditions, (2) quantify
the effects of physical and chemical environmental changes on plankton productivity,
(3) determine if a relationship exists between variations in productivity and recruitment
variability in important commercial fisheries stocks and (4) determine the effects of the
environment on the carrying capacity of molluscan aquaculture. This reports
summarizes the oceanographic survey data in the Southern Gulf of Saint Lawrence for

1996.

RESUME

L.E. Waite, J.C. Smith, P. Cormier and K. Pauley. 1997. Biological, chemical and
physical oceanographic conditions in the Southern Gulf of Saint Lawrence, 1996.
Can. Data Rep. Fish. Aquat. Sci. 1029: vi + 172p.

En 1993, un programme de suivi des parameétres océanographiques a été établi dans
le sud du Golfe du St.-Laurent pour aider le MPO & comprendre la baisse des stocks de
poissons de fond et le rble des facteurs environnementaux sur la diminution du
recrutement. Ce programme qui s’est terminé en 1996, avait été créé pour développer
une base de données compréhensive sur les aspects de 'océanographie biologique,
chimique et physique dans le sud du Golfe pour (1) caractériser la variabilité régionale
et temporelle des conditions océanographiques, (2) quantifier les changements
environnementaux physiques et chimiques sur la productivitée planctonique, (3)
déterminer s’il y a une relation entre les variations de productivité et la variabilité du
recrutement dans les pécheries commerciales et (4) déterminer les effets
environnementaux sur la capacité de charge de 'aquiculture des mollusques. Ce
rapport est un sommaire des données océanographiques pour 1996.
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1.0 INTRODUCTION

The data summarized in this report are the outcome of a research program developed for
the Southern Gulf of Saint Lawrence to respond to environmental issues related to the
recent dramatic decline in commercial fish stocks and the question of a possible
environmental link to these declines. This report summarizes the results from surveys of
biological, chemical and physical oceanographic variables in the Southern Gulf of Saint
Lawrence in 1996.

1.1 Background

The recent catastrophic declines in Gulf and Atlantic Zone groundfish stocks prompted
scientists to inquire into the reasons for the failure of recruitment to these populations.
Recruitment can fail at any life history stage, but larvae would seem particularly vulnerable.
The factors governing larval fish production and recruitment need to be understood. Also,
in support of other fisheries such as molluscan aquaculture, the knowledge of the effects of
the environment on aquaculture carrying capacity is required. The objective of this
environmental program was to develop a more comprehensive database of physical,
chemical and biological properties. This database would then be used to (1) characterize
regional and temporal variability in oceanographic conditions within the southern Gulf of
Saint Lawrence; (2) quantify the effects of changes, in the physical and chemical
environment, on primary production and (3) determine whether any relationship exists
between environmentally induced variation in primary production and the variance in
recruitment to important commercial species.

2.0 MATERIAL AND METHODS

2.1 Sampling Sites

There were 2 research surveys conducted during 1996: (1) Survey 96-01 with 25 stations,
03-Jul-96 to 08-Jul-96 aboard the C.C.G.C. Calanus on Shediac Valley and (2) Survey
96-02 with 37 stations, 17-Jul-96 to 24-Jul-96 aboard the C.C.G.C. Navicula from
Miramichi, NB down through the Northumberland Strait into Cardigan Bay, PEl and across
to St. Georges Bay, NS. Water samples were collected when weather permitted while at
anchor.

2.2 Data and Sample Collection

Data and samples collected at most stations included location, date, local time, total depth,
SECCHI depth, air temperature, surface water temperature, integrated sky irradiance,
latitude and longitude, in situ fluorescence, fluorescence response index (FRI); depth
profiles of salinity, temperature, density, fluorescence and irradiance; chlorophyll « ;



phaeophytin a; ammonia ( NH,); nitrates (N0, and N0, ); phosphate ( P0, ); silicate
(Si0,) and total carbon dioxide (C0;). Primary productivity ( P? ) was measured at

selected sites. Initial water sample depth was 4m with additional sample depths added
depending on the total depth of the water column and the relative fluorescence of the CTD
profiler. The date, local time, total depth and latitude and longitude were taken from ship
board instruments when possible.

Surveys are identified with the last 2 dig}its of the year followed by a consecutive number
for that year starting at 1. For example, the first survey in 1996 was labeled
“Survey 96-01".

Discrete water samples were collected using a 12V Rule submersible bilge pump
attached to a vinyl garden hose or 5L Niskin bottles. All water samples were stored in
clean polyethylene containers in the dark until samples were processed.

2.3 SECCHI Depth

Light attenuation was measured with a SECCHI disk. The extinction coefficient (-k,) was
calculated as described by Vollenweider (1969):

_ 1n(0.01) )

—k, =
3« SECCHI

where:
SECCHI (m) = SECCHI depth =l

2.4 lrradiance

A LI-COR LI-192SA Quantum sensor was used to measure the irradiance ( mol m*)
in the sky. During Survey 96-01 the irradiance in the sky was integrated on an hourly
basis and every 30 minutes during Survey 96-02.

2.5 Manual Salinity and Temperature

Manual salinity was measured using a hand held salinity refractometer (Atago Co.) with a
precision of £0.2 ., . The air and water surface temperature was measured using a
hand held Barnant 115 thermocouple with an accuracy of +0.1 °C.




2.6 SEACAT SBE-19 CTD Data

Temperature, salinity, density, fluorescence and irradiance profiles were obtained using a

SEABIRD electronics SEACAT SBE-19 pumped conductivity, temperature and pressure

~ profiler (CTD) equipped with a Chelsea Instruments Mk Ill Aquatracka fluorometer
configured and calibrated for chlorophyll @ measurements and a LI-COR underwater

LI-193SA Spherical Quantum Sensor which measures Photosynthetically Active Radiation

( PAR ) in aquatic environments.

In order to maintain data accuracy the conductivity, temperature and pressure sensors
were factory calibrated every 2 years. The accuracy of the SBE-19 CTD conductivity,
temperature and pressure sensors is better than 0.001 S/m/month, 0.01 °C/6 months and
0.25% of full scale range respectively and the resolution is better than 0.0001 S/m, 0.001
°C and 0.015% of full scale range respectively.

The Chelsea fluorometer measures chlorophyll @ concentrations in the approximate
range of 0.01 to 100 pg L™ with an accuracy of +0.01 pgL". SEASOFT (SEABIRD
software) interprets the fluorometer output voltage as:

1075 — 10"
o7 = loVame] + offset (2)

Cacm =slope o [

where: :
C o (Hg L") = chlorophyll @ derived from the CTD

slope = nominally 1.0

14 = fluorometer output voltage in-situ

sf = scale factor (1.0 for the SBE-19)

VB = electrical zero (from Chelsea factory calibration sheet)
Vi = fluorometer output voltage at 1 g L™

(from Chelsea factory calibration sheet)

= fluorometer output voltage at zero chlorophyli
(from Chelsea factory calibration sheet)

offset = nominally 0.0

acetone

The LI-COR underwater LI-193SA Spherical Quantum Sensor is designed to respond
equally to photons between 400 and 700 nm approximating a flat photon response.
Spatial error is due to variations in the diffusing sphere, (negligible), and the sphere area
“lost” because of the sensor base. This error is less than -10% for totally diffuse radiation,
but is usually smaller than this because the upwelling radiation is smaller than the
downwelling radiation. In high turbid waters the sensor will indicate high quanta values
due to the displacement of water by the sensor sphere volume. This is because the point
of measurement is taken to be at the centre of the sphere, but the attenuation which would



have been provided by the water within the sphere is absent. This error is typically +6.3%
for water with an attenuation coefficient of 3 m”. The absolute calibration is 5% in air
traceable to National Bureau Standards with a sensitivity typically of 3 pA per 1000 pmol
s'm? in water.

2.7 Nutrient Analysis
2.7.1 Ammonia Analysis

Samples for the manual determination of ammonium were analysed according to
Solérzano (1969). The following procedures were employed in order to reduce
sample volume and contamination. The 25 x 150 mm screw capped culture tubes
used for sample storage were cleaned prior to use by running the complete ammonia
determination with deionized water. Sea water was filtered through clean 47mm
Whatman GF/F filters that were precombusted at 450 °C for 4 hours in order to
remove plant material and detritus. The tubes and caps were rinsed twice with the
sample water. 20 mL of the filtered sea water were introduced into the tubes which
were then sealed with parafilm, capped and frozen at -20 °C for subsequent
analysis. There were 3 sub-samples taken. Analysis was performed in the same
tubes in order to avoid sample transfer contamination (Glibert and McCarthy, 1984).
With this method we had a detection limit of 0.25 pM, which was double the blank,
and a precision of +0.01 uM based on a 4 point analysis over the concentration
range 0.5 to 4.0 pM.

Standards and calibration curves were prepared in the following manner. A primary
stock solution of 50 mM (3.3035 g of ammonium sulphate in 1 L of deionized water)
was prepared and stored in a dark bottle with 1 mL of chloroform at 4 °C. A working
stock of 50 uM was than prepared from the primary stock by a 1/1000 dilution. A
fresh working stock and working standards were prepared daily during sample analysis.
From the working stock a dilution series in the appropriate range was prepared. A
linear calibration was obtained by regressing the absorbance readings from a Beckman
DU-64 spectrophotometer at 640 nm against known concentrations of the working
stock.

The method was scaled down for a 20 mL sample using 0.8 mL of phenol solution,
0.8 mL of nitroprusside solution and 2 mL of oxidising solution. Deionized water was
used in order to generate a reagent blank. The reaction was carried out in the screw-
capped test tubes and incubated in the dark ina 50 +2 °C water bath for 20 minutes
in order to ensure reaction completion. Samples were than cooled and ammonia
concentrations read at 640 nm in a spectrophotometer equipped with a flow through 5
cm path length cell. The cell was zeroed with deionized water. All absorbance readings
were blank corrected before calculating corresponding concentrations. Ammonia

concentration of the sample is derived by solving for x (where x = [NH3]) in the
straight line equation:




NH, - M (3)

Dea0

where:
NH, (pM) =ammonia concentration of the sample

Ry, = the absorbance reading at 640 nm
= slope of ( R, ,[standards]) regression
= intercept of ( R, ,[standards]) regression

2.7.2 Nitrates, Phosphate and Silicate Analysis

Unfiltered samples for nitrates (N0, + N0,) , phosphate (P0,) and silicate (Si0,)

determinations were stored in 30 mL high-density polyethylene bottles that were
previously cleaned. They were kept at -20 °C for 2 to 6 months until analysed using
colorimetric techniques on a Technicon AutoAnalyzer Ii (Strain and Clement, 1996).

2.8 Chlorophyll « and Phaeophytin ¢ Analysis

For chlorophyll @ and phaeophytin @ analysis, 3 sub-samples of a known volume of
seawater were gently filtered onto 25 mm GFC filters prewashed with 5 mL of 5%
Na,HPO, in order to buffer the filter then frozen in scintillation vials at -20 °C for subsequent
analysis. Pigments were extracted from the filter with 10 mL of 90% acetone overnight at -
20 °C (Parsons et. al. 1984 and Yentsch and Menzel, 1963).

For fluorometric calibration, a dilution series of the primary standard was prepared from pure
spinach chlorophyll a (1 mg Sigma) which was dissolved in 250 mL of 90% acetone.
The chlorophyll @ concentration of the primary standard was determined
spectrophotometrically at 663.5 nm using the extinction coefficient E" (1) 8.36. 10* at
659 nm in ether supplied by Sigma. It was assumed that the supplied chlorophyil @ was
100% pure, i.e. that it contained no chlorophyll @ degradation products such as
phaeophytin «.

Two pigment analysis were performed on chlorophyll a samples taken during Survey 96-01.
Two independent samples were taken, one for each method. Pigment analysis was
performed using a Perkin Elmer LS3 spectrofluorometer and a Turner Designs fluorometer
equipped with a chlorophyll a accessory kit. The results were adjusted to the volume of
water filtered to the volume of the acetone extract. The same chlorophyll « standard was
used for both techniques to ensure intercalibration.



2.8.1 Perkin Elmer LS3 Spectrofluorometer Pigment Analysis

The method described here is as suggested by Parsons et. al. 1984 and Yentsch and
Menzel, 1963. Fluorescence using the Perkin Elmer LS3 spectrofluorometer were
taken at excitation wavelengths of 408 nm for phaeophytin a and 430 nm for
chlorophyll a before and after the samples were acidified with 2 drops of 5% HCI.
The emission wavelength was 670 nm for all readings. Slit widths for the instrument
were set at 10 nm for excitation and emission. The 1 cm sample cell was zeroed with
90% acetone.

Based on the spectrofluorometer monochromator calibration a pure chlorophyll a
standard exhibited an emission peak at 670 nm and excitation peaks at 408 nm and
430 nm. Following acidification of the standard with 2 drops of 5% HCI, the excitation
peak at 430 nm nearly disappeared (relative to the acetone blank) while the 408 nm
peak was largely unaffected. The acidification completely converted the chlorophyll a
to phaeophytin « . Since both chiorophyll a and phaeophytin a give equivalent
fluorescence for 408 nm excitation, this gives a good estimate of the total
concentration of a pigments ( chlorophyll a + phaeophytin a ) in a sample solution.
In practice, we use an acidified sample for this purpose and calibrations are also based
on acidified standards. The relation between 408 nm excited fluorescence and total a
pigment levels is highly linear, with quenching occurring only at concentrations greater
than 400 pg L. To determine the proportions of chlorophyll @ and phaeophytin a in
a sample, we assume that for a pure chlorophyll a standard the ratio between the 430
nm excited fluorescence before and after acidification (R, / Ry, ) is characteristic of

a solution of 100% pure chlorophyll a . A value of unity for this ratio is characteristic of
a 100% pure phaeophytin @ or 0% chiorophyll a solution. The slope of the line

between these 2 sets of points Z%— can be used to calculate the

i=1 4304,

(0,1)9 - sIOO
n

percentage of chlorophyll a presentin a sample by:

0 _ Ri
70C e = Q3014300 ° + Duzosa30a (4)
430a
where:
%C e = percentage of chlorophyll a in the sample
A 430/430a = slope of (R, / Ry, ) regression
b 4301430 = intercept of (R, / Ry, ) regression
Rz = absorbance reading at 430 nm

Riz0. = absorbance reading at 430 nm with sample acidified




Then, using the coefficients from the regression of the acidified standard concentrations
against the fluorescence at 408 nm, calculate the total amount of a pigment in the
sample and adjust the results from the volume of the extract to the volume of sea
water filtered by:

T o = ((au08a*Raosa)+Daosa o E' (5)

where:
T (HY L' )=total « pigment in the sample
= slope of ([standards]/R,,, ) regression

a408a

bosa = intercept of ([standards]/R,,, ) regression

E = normalized expansion factor ( 100/ expansion )

R, = absorbance reading at 408 nm with sample acidified
v (mL) = extract volume

vV (mL) =sample volume

From these 2 equations (4, 5) the amount of chlorophyll « and phaeophytin a in the
sample can be calculated by:

%C
C PE = TPE * - (6>
4 “ 100
and
Paps = T;PE _CaPE (7)
where:

g L") =the amount of chlorophyll a in the sample

O
E:
—~
=

P (Mg L") =the amount of phaeophytin @ in the sample

2.8.2 Turner Designs Fluorometer Pigment Analysis

The method described here is as suggested by Parsons et. al. 1984 and Yentsch and
Menzel, 1963. The background (or blank) was read for each setting using 90%

acetone and the fluorometer “zeroed”. A linear calibration was obtained by regressing
known concentrations of chlorophyll a against normalized fluorescence readings i.e.

((100/expansion)s fluorescence) .

The fluorescence of the sample was measured before and after acidification. The
average of the ratios of the fluorescence readings of the acid standard to the non-acid



standard (R,/R,) equalled 2.2 which matches that suggested by Parsons et. al.

1984. This is the drop in fluorescence intensity before and after acid treatment of a
pure chlorophyll extract which previously did not contain phaeo-pigments. Taking the
intensity drop into account, chlorophyll a and phaeophytin @ are calculated as follows:

where:

Cor = (arp+1.83(Rg—R4)-brp)f ,<8)

P = (aTD-1.83(2-2RA—RB)—er)-—}} (9)
C . (g mL")= concentration of chlorophyll a in the acetone extract

P.. (ug mL")= concentration of phaeophytin a in the sample

a

2 Rs/R,
2.2 =B
13
2 Ry/R,
i=1
1.83 =
> R,/R,
i=1 _1
n
G = slope of the ( [standards] / R} ) regression —
by = intercept of the ( [standards] / R} ) regression
R, = normalized fluorescence of the sample before
acidification
R, = normalized fluorescence of the sample after acidification
R, = normalized fluorescence of the standard after
acidification
R, = normalized fluorescence of the standard before
acidification
v (mL) = extract volume
Vo (mL) = sample volume filtered —



2.9 Fluorescence Response Index (FR/)

In situ fluorescence (F,) and 3-(3,4-dichlorophenyl)-1,1-dimethyl urea (DCMU)
enhanced in situ fluorescence (F,,,) was measured by introducing 5 mL of the
seawater sample into a fluorometer cuvette. An initial fluorometer reading (F,) was
taken. The cuvette was than removed and DCMU added to a final concentration of 5

pmol L. The sample was then mixed by inversion and the fluorometer reading taken
again (F, ). A Turner Designs fluorometer equipped with a chlorophyll « accessory

demu

kit was used for these readings. The fluorescence readings were normalized (i.e.
((10,000/ setting)s fluorescence) ) then the fluorescence response index ( FRI) (Roy and

Legendre, 1979) calculated by the following equation:

N )

demu
‘ 10
P (10)
where:
FRI = jn situ fluorescence response index
F = normalized DCMU enhanced in sifu fluorescence

demu

= normalized in situ fluorescence

o0
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APPENDIX 1.0 List of Symbols and Abbreviations

Q4084
Q43014304
Bea0
atp
b408a

b 3014304
by
by
C e
% CaPE

demu
FRI

<I.p> (umols' m*)
_k1

_k2

NH; (uM)
NO, + N0, (pM)
P (Hgl")
Pn (pgl™)
PO, (M)
PAR

R,

Ry

R,

slope of ([standards]/R,,, ) regression to determine T,
slope of (R, / Ry, ) regression to determine %C ..

slope of calibration regression to determine NH,

slope of ( [standards]/ R, ) regression to determine T .,
intercept of ([standards]/R,,, ) regression to determine T,
intercept of (R, / Ry, ) regression to determine %C ..
intercept of calibration regression to determine NH,

intercept of ( [standards]/ R, ) regression to determine T .,
chlorophyll a derived from the CTD

percentage of chlorophyll a in the sample (Perkin Elmer

method)
amount of chlorophyll @ in the sample (Perkin Elmer method)

amount of chlorophyll @ in the sample (Turner Designs
method)

conductivity, temperature and depth
3-(3,4-dichlorophenyl)-1,1-dimethyl urea

normalized expansion factor to calculate T,
normalized in situ fluorescence to determine FRI
relative fluorescence from the CTD

normalized DCMU enhanced in situ fluorescence to
determine FRI

fluorescence response index

irradiance readings from the CTD

extinction coefficient calculated using SECCHI depth
extinction coefficient calculated using the irradiance data
ammonia concentration of the sample

amount of nitrates in the sample

amount of phaeophytin a in the sample (Perkin Elmer method)

amount of phaeophytin a in the sample (Turner Designs
method)

amount of phosphate in the sample

photosynthetically active radiation

normalized fluorescence of the standard after acidification
using a Turner Designs fluorometer

normalized fluorescence of the standard before acidification
using a Turner Designs fluorometer

normalized fluorescence of the sample after acidification



RB

R408a

R430

R430a

Ry

Sal (PSU)
SECCHI (m)
o, (kgm®)
Si0y (pUM)
T (ML)
v (mL)

v (mL)

12

using a Turner Designs fluorometer ’
normalized fluorescence of the sample before acidification
using a Turner Designs fluorometer

absorbance reading at 408 nm with sample acidified to
determine T .

absorbance reading at 430 nm to determine %C,;:
absorbance reading at 430 nm with sample acidified to
determine %C .

absorbance reading at 640 nm to determine NH,
salinity from the CTD

SECCHI depth
density ( sigma-theta) fromthe CTD

amount of silicate in the sample
total @ pigment in the sample

extract volume
sample volume filtered
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APPENDIX 3.0 1996 Sampling Locations.

Appendix 3.1 Survey 96-01 sampling locations.

08 07 06 05 04

01 02 03
13 09 10

14 12 11
25 24 23

15 22
16 19 21

17 18 20
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Appendix 3.2 Survey 96-02 sampling locations.
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Appendix 4.3 Average, minimum, maximum, standard deviation and variance of
chlorophyll (C ) , phaeophytin (P ) , ammonia (NH,) ,
nitrates (N0, + N0, ), phosphate (P0,) and silicate (Si0,)) by

sampling event and for the year 1996 (Variance = ((Std. dev. /
Avg. ) x100)).

Survey C e P ez NH; NO,+NU; PO, SiOy4
(uM)  (uMm)  (pM) (uM) (pM)  (uM)

Survey 96-01
03-Jul-96 to 08-Jul-96

Average: 0.65 0.82 0.92 1.13 0.41 3.41
Minimum:  0.03 0.18 n.d. 0.00 0.10 1.09
Maximum: 2.21 2.06 4.46 10.88 1.55 23.00

St. Dev.: 0.46 038 . 0.98 2.26 0.33 4.07
Variance: 70.21 47.00 107.35 199.90 80.82 11943

Survey 96-02
17-Jul-96 to 24-Jul-96

Average: 0.65 0.85 0.37 0.70 0.66 3.04
Minimum: 0.02 0.09 n.d. 0.04 0.14 0.28
Maximum: 1.99 2.03 5.12 6.03 2.99 14.92

St. Dev.:  0.39 0.40 0.91 1.09 0.48 3.16

Variance: 59.50 47.39 245.06 156.17 72.35 103.93

1996:

Average: 0.65 0.84 0.62 0.90 0.54 3.21
Minimum: 0.02 0.09 n.d. 0.00 0.10 0.28
Maximum: 2.21 2.06 5.12 10.88 2.99 23.00

St. Dev.: 0.42 0.39 0.98 1.75 0.43 3.61

Variance: 64.62 47.16 157.82 194.13 79.80 112.38
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Appendix 4.3.1 Average and standard deviation of chlorophyll a and phaeophytin a
concentrations obtained with a Perkin Elmer spectrofluorometer and a
Turner Designs fluorometer in sea water samples from Survey 96-01

(pg/L). | '
Station Sample CaPE CaTD CaTD

Depth (Mg/L) (Mg/L) %

(M) Avg. Std. Dev. Avg. Std. Dev. Avg. Std. Dev.
01 4 0.43 0.00 0.40 0.02 0.90 0.00
02 4 0.56 0.07 0.71 0.09 1.29 0.19
03 4 0.39 0.00 0.44 0.02 1.12 0.07
8 0.56 0.01 0.74 0.04 1.35 0.01
12 1.18 0.11 1.07 0.06 0.94 0.09

16 0.47 0.24 0.85 0.04 2.00 0.91
24 0.20 0.02 0.22 0.02 1.16 0.09

30 0.16  0.04 021  0.01 135  0.32

60 0.04  0.01 0.06  0.01 152  0.15

04 4 062  0.02 0.72  0.07 116  0.13
12 139  0.10 1.66  0.11 121 0.16

16 129 0.2 122 0.00 1.01  0.11

22 096 0.16 0.89  0.00 095 0.17

30 0.20  0.01 024  0.02 121  0.16

50 0.05  0.00 0.09  0.01 171 0.14

05 4 1.01  0.07 1.03  0.02 1.03  0.07
06 4 1.02  0.12 0.92  0.02 092 0.13
8 118  0.04 137 023 115  0.16

12 1.24  0.05 1.48  0.06 119  0.01

16 112  0.03 1.09  0.09 0.97 0.08

20 0.63 0.02 0.67 0.04 1.06 0.02
24 0.18 0.02 0.23 0.02 1.27 0.10

40 0.08 0.01 0.12 0.00 1.50 0.17

07 4 1.23 0.03 1.09 0.04 0.88 0.05
08 4 0.68 0.02 0.65 0.02 0.97 0.04
16 0.93 0.08 0.82 0.05 0.89 0.13

20 0.19 0.01 0.26 0.01 1.36 0.06

24 0.16 0.01 0.19 0.01 1.23 0.03

28 0.21 0.00 0.29 0.02 1.37 0.08

09 4 0.58 0.04 0.65 0.05 1.14 0.10
8 1.01 0.02 0.96 0.05 0.95 0.07

12 1.08 0.01 1.12 0.06 1.04 0.05

16 0.78 0.05 0.75 0.02 0.96 0.07
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Station  Sample C e C,m C.oo
Depth — (pg/L) (Mg/L) ﬁ
Avg. Std. Dev. Avg. Std. Dev. Avg. Std. Dev.

09 20 0.28 0.01 0.35 0.00 1.27 0.05
30 0.07 0.00 0.10 0.01 1.39 0.11

40 0.05 0.00 0.07 0.01 1.51 0.21

10 4 0.70 0.06 0.72 0.02 1.04 0.08
8 0.74 0.02 0.77 0.04 1.04 0.07

12 1.12 0.01 1.03 0.02 0.92 0.02

16 1.11 0.06 1.19 0.04 1.08 0.09

20 0.73 0.03 0.77 0.04 1.03 0.08

50 0.05 0.01 0.06 0.01 1.32 0.31

70 0.05 0.00 0.10 0.01 1.97 0.23

11 4 1.18 0.06 1.23 0.04 1.05 0.06
12 4 1.22 0.06 1.48 0.06 1.22 0.09
13 4 0.90 0.04 1.04 0.07 1.16 0.14
8 0.92 0.11 1.07 0.02 1.19 0.17

12 0.82 0.01 0.95 0.00 1.15 0.01

16 0.40 0.02 0.47 0.02 1.18 0.07

20 0.18 0.01 0.15 0.07 1.15 0.58

14 4 0.99 0.04 1.11 0.07 1.12 0.12
15 4 0.56 0.08 0.55 0.02 0.99 0.09
16 4 1.10 0.05 0.95 0.00 0.86 0.04
8 1.14 0.06 1.1 0.07 0.98 0.07

12 1.44 0.02 1.33 0.07 0.92 0.06

16 0.58 0.04 0.50 0.04 0.87 0.07

20 0.17 0.02 0.18 0.01 1.09 0.15

25 0.06 0.00 0.09 0.00 1.43 0.08

17 4 0.81 0.01 0.77 0.06 0.95 0.07
18 4 0.97 0.04 0.93 0.05 0.96 0.04
19 4 0.87 0.04 0.81 0.00 0.92 0.04
8 0.63 0.07 0.92 0.05 1.48 0.16

12 0.70 0.08 1.03 0.10 1.47 0.11

16 1.16 0.02 1.24 0.04 1.07 0.04

25 0.11 0.01 0.16 0.01 1.44 0.22

40 0.06 0.00 0.11 0.02 1.95 0.33

20 4 0.69 0.05 0.81 0.04 1.18 0.12
21 4 0.66 0.02 0.81 0.06 1.21 0.07
8 0.92 0.06 0.98 0.07 1.07 0.12

12 1.05 0.07 1.06 0.10 1.02 0.14

16 0.86 0.06 0.98 0.00 1.14 0.08
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Station  Sample C ez C,m C o
a
Depth  (pg/L) (Mg/L) ﬁ
Avg. Std. Dev. Avg. Std. Dev. Avg. Std. Dev.
21 30 0.18 0.00 0.23 0.02 1.77 0.18
50 0.07 0.00 0.12 0.01 1.66 0.10
22 4 0.61 0.02 0.75 0.02 1.23 0.05
23 4 0.52 0.02 0.51 0.04 0.99 0.08
8 0.70 0.04 0.86 0.05 1.24 0.07
12 0.74 0.05 0.88 0.07 1.19 0.17

16 0.60 0.02 0.75 0.04 1.26 0.10

25 0.12 0.00 0.20 0.01 1.69 0.09

50 0.03 0.00 0.06 0.01 2.40 0.28

24 4 0.43 0.03 0.53 0.00 1.21 0.08
8 0.48 0.01 0.61 0.05 1.26 0.13

12 0.72 0.05 0.90 0.02 1.24 0.08

16 0.71 0.04 0.90 0.05 1.27 0.07

25 0.03 0.00 0.06 0.01 2.04 0.21

25 4 0.80 0.00 0.79 0.02 0.99 0.02
8 0.79 0.05 0.85 0.05 1.09 0.13

12 0.86 0.07 0.90 0.05 1.06 0.13

vvvvv 16 0.85 0.03 0.97 0.02 1.15 0.02
20 0.31 0.07 0.61 0.07 2.04 0.59
24 0.16 0.01 0.26 0.01 1.62 0.10
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Appendix 5.1 Survey 96-01 profiles of temperature ( °C ), salinity ( PSU ),
fluorescence (relative ) and density (kg/m?2).

Survey 96-01

Temperature (°C)
5 10 15

0

Station 1

Fluorescence ( Rel.)
20 40 60

80

100

121

Depth {m)

20+

24}

28+

T T

32

26 28 30 32

Salinity (PSU )

12+

161

20+

24l

28+

m———————

o —————

32
18

17 19 21
Density (kg/m?)

Ww W N O s W NN .-

W N M NN NN

W
-

Depth Temp.
(m)

(°C)
13.86
13.83
13.79
13.78
13.76
13.58
13.44
13.34
13.23
13.10
12.94
12.92
12.59
11.97
11.21
10.97
11.16
11.35
11.40
11.41
11.56
11.42
9.39

7.13

6.54

6.37

6.01

5.69

5.37

5.19

5.185

Sal.  Fluor. Density
(PSU) (Rel) (kg/m?)
2621 28 19.44
26.22 29 19.45
26.23 32 19.46
26.23 34 19.46
26.23 37 19.47
26.34 41 19.59
26.40 42 19.66
26.41 45 19.69
26.42 47 19.71
26.44 47 19.76
26.48 47 19.82
26.42 48 19.77
26.67 48 20.02
2710 45 20.47
27.75 44 21.10
28.33 41 21.59
28.54 38 21.72
28.60 36 21.74
28.70 32 21.81
28.76 3t 21.85
28.83 30 21.88
28.98 29 22.02
20.66 27 22.87
30.07 21 23.52
29.94 14 23.49
30.04 12 23.59
3016 12 23.73
3072 11 24.21
31.09 12 24.53
31.00 12 24.48
3059 12 24.16
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Survey 96-01 Station 2

Temperature (°C) Fluorescence (Rel.)

0 5 10 15 Q 20 40 60

80

100

12F

161

20+

32r

36+

40+

44|

48 T S T 4L
25 27 29 31 15 17 18 21

Salinity ( PSU)

Depth Temp. Sal.  Fluor.  Density
(m) (°C) (PSU) (Rel.) (kg/m?)
1 1857 2594 24 19.28
2 1353 2595 29 19.29
'3 1351 2593 32 19.29
4 1387 2591 35 19.30
5 13.09 2585 40 19.30
6 1281 2583 44 19.34
7 12.68 2581 48 19.35
8 1246 2582 50 19.39
9 12.33 2586 52 19.44
10 12.33 2589 51 19.47
11 1237 2592 51 19.48
12 1242 2596 50 19.50
13 1247 2623 49 19.71
14 1254 2736 47 20.57
15 12.45 27.74 42 20.88
16 12.20 2825 39 21.32
17 1141 28.98 36 22.02
18 11.08 2926 33 22.30
19 10.22 2936 29 22,52
20 10.02 29.39 28 22.57
21 965 2931 27 2256
22 846 2938 25 22.80
23 653 2958 19 23.20
24 491 3005 14 23.76
25 454 3010 14 23.84
26 406 3018 14 23.95
27 374 3027 13 24.05
28 353 3034 11 2413
29 325 30.36 10 24.16
30 3.04 3034 10 24.16
31 284 3041 10 24.23
32 275 3041 9 24.24
33 247 30.38 10 24.24
34 195 3041 10 24.30
35 159 3050 10 24.40
36 1.44 3070 9 24.58
37 087 3080 8 24.67
38 070 3084 7 24.72
39 065 308 7 24.73
40 061 308 7 24.74
41 059 3086 7 24.74
42 050 3086 7 24.74 -
43 038 8091 7 24.79
44 034 3093 7 24.81
45 032 3092 7 24.80
46 031 3092 7 24.80 |
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Survey 96-01 Station 3
Depth Temp. Sal.  Fluor.  Density
o 3
Temperature (°C) ___ Fluorescence (Rel.) (m) (°C) (PSU) (Rel.) (kg/m?)
' 1 13.68 2588 20 19.21
-5 0 5 10 15 0 20 40 60 80 100 2 13.40 25.88 25 19.27
3 1345 2589 30 19.32
0 , ] 4 1305 2589 38 19.34
i ] 5 1298 2590 43 19.36
i 6 12.92 2592 47 19.38
7 1284 2593 52 19.40
sk i 8 1273 2595 54 19.44
! 9 1264 2598 55 19.48
i 10 1256 26.00 55 19.51
11 1246 26.02 53 19.54
ol 12 12.43 2604 51 19.57
13 12.38 2620 48 19.70
14 1243 2658 44 19.99
15 12.41 27.05 41 20.35
16 1251 2784 37 20.79
8¢ ! 17 1249 2797 34 21.05
18 11,83 2852 32 21.63
19 989 29.04 29 5232
20 872 2943 2 52.80
20+ 2{ 7.48 2958 24 23.09
22 594 2991 17 23.54
23 535 2994 14 23.63
24 478 3012 12 23.83
o5 35 450 3016 12 23.89
26 4.06 3048 11 23.95
57 359 3027 10 24.07
38 329 3030 @ 1f 2411
a0k 39 295 2035 10 24.18
30 2.44 303 10 24.21
31 202 3041 g 24.29
32 2.06 3054 8 24.40
33 195 3056 8 24.42
35 34 168 3060 7 24.47
—_ 35 164 3063 7 24.50
= 4 36 154 30.63 7 24.50
= ! 37 1.15 3065 7 2454
= 40f 40+ 138 073 30.68 7 24.59
= ' 39 056 3074 7 24,64
VVVVVV 2 ! 40 031 3076 7 24,67
! 41 0.06 30.82 7 2473
45: * a5k 42 -0.11 30.87 6 24,78
{ 43 -0.30 30.93 7 24.83
\ : 44 031 3094 7 £4.84
! : 45 -0.34 30.93 7 54.84
501 i sol 46 -0.40 30.95 6 24.85
| 47 -0.54 31.01 7 54.90
i i 48 -0.62 31.08 7 24.96
] _ 49 -0.64 31.10 7 24.98
50 -0.65 31.11 6 24.99
55¢ i 55¢ - 51 -0.66 31.11 6 54.99
52 -0.66 31.12 6 25.00
53 -0.74 31.17 6 25.04
54 -0.83 31.23 6 25.09
80.- 60+ 55 -0.90 31.29 6 2514
56 -0.92 31.36 7 2520
- 57 -0.88 31.37 7 25.21
58 .0.86 31.38 7 2592
85} 65 - 59 -0.85 31.39 7 25.22
80 -0.84 31.40 7 2523
61 -0.83 31.41 7 25.24
62 -0.81 31.43 7 2505
70t 70t 83 -0.79 31.45 7 5507
: 64 -0.80 31.45 7 2527
1 65 -0.80 31.48 7 25.98
! ! 66 -0.80 31.46 7 2598
751 } ; 67 -0.80 31.46 7 25.08
75y 68 -0.80 31.47 7 25.28
i 69 -0.80 31.48 8 25.30
i 70 -0.80 31.49 8 25.30
a0l ol S L 71 -0.80 31.51 8 25.30
80 72 077 31.55 8 35.35
73 -0.66 31.66 8 55.43
25 27 29 a1 33 16 18 20 22 24 26 74 055 31.74 9 2550
Saiy (Pou i B
alinity (PSU) ------- Density (kg/m3) ===~~~ -0. . .
y (PSU) nsity (kg/m°) 77 045 3180 11 2554
78 -045 2180 11 2554 J
79 045 3180 11 05.54




Appendix 5.1 (cont'd)

Survey 96-01

Temperature (°C)

10 15

10F

151

20+

25+

301

Depth (

45+

50+

55F

6851

70t

......

75!
25

27 29
Salinity (PSU)

68

Station 4

Fluorescence ( Rel.)

0 20 40 60 80 100

25r

30+

35+

40t

45¢

50r

551

60F

651

701

75l 1
16 18 20 22 24

Density (kg/m®) -------

Depth Temp. Sal.  Fluor.  Density
(m) (°C) (PSU) (Rel) (kg/m?®)
1 1371 256.83 19.25
2 13.66 286.16 19.44
3 13.52 25.86 42 19.23
4 13.35 2587 44 19.27
5  12.82 2586 = 50 19.36
6 12.61 2593 56 19.45
7 12.66 26.09 61 19.56
8§ 13.01 26.24 60 19.62
9 12.99 26.27 59 19.64
10 12.98 26.30 59 19.67
11 12.94 26.29 59 19.67
12 1279 26.28 57 19.69
13 12.64 26.29 53 19.72
14 1249 26.30 49 19.75
15 12.01 26.39 44 19.91
16 11.31 26.58 38 20.18
17 10.45 26.81 35 20.49
18 10.41 27.69 33 21.18
19 11,13 28758 32 21.89
20 995 29.04 27 22.31
21 7.90 29.06 19 22.62
22 6.97 2955 14 23.14
23  6.29 29.69 13 23.33
24 552 29.80 12 23.50
25 458 29.92 11 23.70
26 4.04 30.06 11 23.86
27 372 30.16 11 23.97
28 370 30.18 11 23.98
20 3.69 30.47 10 23.97
30 3.46 30.09 10 23.93
31 3.00 30.30 11 24.14
32 252 30.33 9 24.20
33 210 30.38 8 24.27
34 157 3037 8 24.30
35 1.06 30.54 9 24.46
36 058 30.69 9 24.60
37 028 30.75 8 24.66
38 012 30.85 7 24.75
39 0.08 30.86 7 24.76
40 0.02 30.88 7 24.78
41 -0.07 30.95 6 24.84
42 -0.15 31.00 <] 24.89
43 -0.24 31.086 6 24.94
44 -0.36 31.10 7 24.97
45 -043 3113 7 25.00
46 -0.49 31.15 7 25.01
47 -0.54 31.16 6 25.03
48 -0.61 3117 7 25.04
49 -0.70 31.25 7 25.11
50 -0.75 31.31 6 25.16
51 -0.78 31.36 7 25.20
52 -0.78 31.36 7 25.20
53 -0.78 31.36 7 25.20
54 -0.78 31.36 7 25.20
55 -0.78 31.36 7 25.20
56 -0.78 31.37 8 25.20
57 -0.79 31.38 7 25.21
88 -0.79 31.39 7 25.22
59 -0.79 31.40 7 25.23
60 -0.79 31.44 7 25.26
61 -0.76 31.48 8 25.29
62 -0.75 31.49 8 25.30
63 -0.75 31.49 8 25.30
64 -0.75 31.49 8 25.30
65 -0.75 31.50 8 25.31
66 -0.75 31.50 8 25.31
687 -0.74 31.51 8 25.31
68 -0.74 31.51 8 25.32
69 -0.73 31.51 8 25.32
70 -0.73 31.51 8 25.32
71 -0.73 31.51 8 25.32
|72 -0.73 31.51 8 25.32
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Density
Sal. F‘”O[r') (kg/ms)
mp. Rel. .28
fion 5 Depth 1;‘ic) (Osi) (5 1958
m .
se Tuew ¢ iz
3 ‘ 19.
2 1333 2589 41 28
96-01 cence (Rel.) o | 8 1382 5280 @ }83;
S ) -
Survey Fluore 4 60 80 5 } gg% Zg‘gg 44 } 8.40
(C) e 20 I 6 13.18 25:95 a 1994
ature ] 7 93 2 80 19.61
Temper ] 10 15 I 8 15‘70 Qg?g 52 19.70
, g : 26. 51 67
0 12.66 31 19.
-5 . 10 85 26. 49 19.67
11 128 2681 46 69
i HaE R o
; 97 26. 19.
14 12-70 2 4 19.84
z 5 12, 26.41 8 87
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| 17 1228 24 3 oo
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of 2 ik a8 doas
~, 2 79 28 1 207
i 11.7 96
| 22 9 o8, 15 23.17
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o 2 140 29.78 s 2387
] -, 7 5. 29.92 0
5 405 3017 5 5419
20} 29 402 3930 8 2412§
3 89 30. 9 24.2
31 289 308 9 2433
2 2 30.41 36
25+ 33 2%3 30.45 g 5238
3¢ 208 3048 8 2439
| = 1% 9 e o
30t Bg ?1.88 gggg 8 24:42
i 3 '94 . 7 24.4
= 313 837 7 49
E 1.99 9 24
: H Q0 30.5 9
5 AT 3083 7 2aas
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- 43 148 gor0 ¢ 5483
= * & 10t 3078 ¢ i
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! | ] 7 -0.42 36 25.6
5l (B - s |73 042 58 8 2580
7 i L 2 74 8 8 5.61
24 0.3 8 2
o 80 20 22 538 31'38 9 25.61
18 % -0 6 31. 8
! _— 33 10 kg/me) ---- 7% 03 8188
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Survey 96-01

Temperature (°C)

20

0 5 10 15
o1 T T T T 7 1
5.
10
15}
20F
g .
~ !
£ S
=4 5,
@ i
[}
25t
30+ ‘\,
35;
40t
45 [ RN DU N
25 27 29 31
Salinity (PSU) -------

0

70

Station 6

Fluorescence ( Rel.)
20 40 60

100

10+

20+

25¢

30+

35+

40+

TS 0N o s wN

BB OB B OB GOW W LW W W W
W W NN NN
ROPMIS0edIsdrfRn2883N30RBRREBIcIsard™d

Depth Temp.
(m)

(°G)
13.24
13.19
13.17
13.12
13.05
12.89
12.61
12.29
12.18
12.10
12.07
12.05
12.04
12.03
11.96
11.81
11.75
11.48
10.94
10.80
10.03
9.08
7.26
7.01
6.64
5.97
5.46
4.97
417
3.25
2.55
2.11
1.77
1.65
1.61
1.60
1.61
1.60
1.59
1.59
1.58
1.59
1.58
1.58

Sal. Fluor. Density
(PSU) (Rel.) (kg/m?®)
25,67 29 19.13
25.76 31 19.22
25.77 37 19.22
25.77 41 19.24
25.78 45 19.25
2576 48 19.27
25.78 50 19.32
2580 52 19.40
25.81 53 19.43
25.83 52 19.48
25.83 50 19.47
25.84 48 19.47
2584 47 19.48
25.84 43 19.48
25.86 39 19.51
2597 37 19.62
26.20 35 19.81
27.69 31 21.01
28.12 25 21.43
28.54 22 21.78
28.54 21 21.91
28.82 17 2227
29.24 15 22.85
29.46 12 23.08
29.58 11 23.20
29.78 11 23.43
29.94 10 23.62
29.97 10 23.69
30.03 10 23.82
30.26 9 24.08
30.35 9 24.21
30.49 9 2435
30.60 9 24.46
30.63 9 24.49
30.64 10 24.51
30.64 g 24.51
30.63 9 24.50
30.63 9 24.50
30.63 8 24.50
30.62 9 24.48
30.62 9 24.49
30.62 8 24 .49
30.62 g 24.49
30.62 8 24.49




Appendix 5.1 (cont'd)

Survey 96-01

Temperature (°C)
0 5 10 15

20

e m A
~

10+

3

1

1
i
[}

Depth (m)

20+

25+

307

OO T T Y I B

25 26 27 28 29 30
Salinity (PSU)

31

71

Station 7

Fluorescence (Rel.)
0 20 40 60 80

100

101

15r

20¢

25¢

30+

o
15 17 19 21 23
Density {(kg/m?®)

W v N, Ot s LN

—
o

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Depth Temp.
(m)

(°C)
14.21
13.78
13.50
13.35
13.30
13.34
13.53
13.68
13.33
12.71
12.57
12.78
12.89
12.68
12.30
11.70
10.75
10.07
9.75
9.44
8.58
8.05
7.44
6.58
5.72
4.61
4.02
3.93
3.87
3.84
3.78
3.75
3.75

Sal.  Fluor.
(PSU) (Rel
2595 24
25.82 34
25.82 40
25.81 43
25.85 48
25.89 51
2598 53
26.03 51
26.05 53
25.97 56
26.14 52
26.24 48
26.24 41
26.26 36
2650 33
2666 30
27.00 26
2723 24
27.36 22
27.44 22
27.74 20
28.02 18
28.24 17
28.62 15
29.30 14
2986 12
30.09 M
30.12 10
30.12 11
3013 M
30.14 10
3044 10
30.14 11

Density

) (kg/m?)

19.17
19.15
19.20
19.22
19.26
19.29
19.32
19.33
19.41
19.46
19.62
19.66
19.64
19.69
19.95

2017
20.59
20.88
21.03
21.14
21.50
21.79
22.04
22.45
23.08
23.64
23.88
23.91

23.92

23.93

23.94

23.95

23.94 |
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Survey 96-01

72

Station 8

Temperature {°C)

Fluorescence (Rel.)

0 5 10 15 20 20 40 60 80 100
T T T 1T T T I e B B B
i
1
?
1
3r 1 3r
i
]
i
!
6r i 6F i
1 1
1 1
1 1
] 1
i 1
1 1
1 1
: :
9 i 9t L
1 )
A i
; :
i
12+ 3 12k
=
15} 151
A
[+
]
Ay
18} 18} \
1
1
1
\
AY
\
1
1
. }
21r ; 21t l.
i 13
1 1
i 1
1 1
1 1
i 1
i i
1 ]
x :
24+ : 24r H
i :
[y i
Y 1
1 1
1 ]
1 1
N A
S A
A )]
27t i 27t i
1 ]
H 1
! 1
i [}
! !
goll L1 L ¢+ | oL AN I N O N S S
255 265 275 285 295 15 17 19 21 23 25
Salinity (PSU) --«---- Density (kg/m@) -------

Depth Temp. Sal.

(m) (°C) (PSU) (Ret

1

2

10

11

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28

29

14.19 25.89
13.99 25.86
13.69 25;84
13.61 25.86
13.59 25.86
13.51 25.85
13.46 25.92
13.44 25.99
13.31 26.04
12.81 26.16
12.69 26.24
12.87 26.25
12.66 26.25
12.54 26.29
11.98 26.43
11.70 26.51
10.33 26.94
9.04 27.50

8.19 27.85

7.22
7.11
6.98
6.85
6.75
6.54
6.17
579
5.73

5.69

28.40
28.46
28.53
28.61
28.66
28.76
28.98
29.22
28.25

29.28

Fluor. Density
) (kg/m®)
27 19.12
35 19.14
39 19.18
41 19.21
43 19.22
45 19.22
49 19.28
53 18.34
56 19.40
58 19.59
59 19.67
56 19.68
52 19.69
43 19.74
36 19.95
34 20.06
27 20.61
20 21.25
18 21.64
16 22.20
15 22.26
14 22.33
15 22.40
14 22.46
14 22.57
13 22.78
13 23.02
13 23.05
12 23.07

st
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Survey 96-01 Station 9
Depth Temp. Sal.  Fluor.  Density
Temperature (°C) _________ Fluorescence ( Rel.) (m) (°C) (PSU) (Rel.) (kg/m?)
-5 0 5 10 15 S0 20 40 60 80 100 14.10 26.34 32 19.49

1409 2634 35 1949
1409 26.35 37 1949
1411 2637 37 1951
1417 26.45 39  19.56
1423 2652 43 19.60
1425 2660 51 19.66
1428 2695 50  19.92
1410 27.26 42 2019
13.88 27.68 41 20.57

11 13.68 27.94 43  20.80

12 13148 27.99 39  20.94

13 1246 2823 35 2125

14 11.83 2862 30  21.67

p 15 1149 2888 24  21.93
% 16 1054 2001 21 2219
| 17 977 2949 20 2246
i 18 874 2922 18 2263

19 661 29.66 13 2327

20 593 29.74 12 23.41
} 21 519 2979 11 23.53

22 457 2991  1f 23.69

SO ®U AL

10‘ 10,

15-

15+

20+ 20+

£ 23 379 2083 10  28.70

£%[ 257 24 294 3007 8  23.95

VVVVVV 3 ; 25 282 3028 8 24.13
! 26 234 3030 8 24.18

i 27 224 3052 8 24.36

30t 30¢ 28 1.97 3038 8 24.27

i 29 171 3042 8 24.33

* 30 143 3045 7 24.36

31 1.38 3053 7 24.43

35+ 35} 32 172 3067 7 24.52

4 33 186 3063 6 24.48

34 179 3063 6 24.49

: 35 1.58 3060 6 24.47

a0l w0l ; 3 129 3066 6 2454

! ! 37 127 3070 6 24.58

» i g 38 127 3071 7 24.58
L ! 39 1.00 3068 6 24.57
sl w5l 40 089 3076 6 24.84

| 41 1.00 3076 7 24.64

42 074 3080 7 24.68

43 022 3092 7 24.81

L L 44 -0.04 3104 7 24.91

50 50 45 -0.12 31.08 8 24.94

26 28 30 32 15 17 19 20 28 28 46 -0.16 31.09 8 24.96

B e . o 47 017 3109 8 24.96

Salinity (PSU) Density (kg/m?®) 48 047 3108 8 04.95

49 019 3109 9 24.96
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Survey 96-01 Station 10
Depth Temp. Sal.  Fluor. Density
° I. kg/ m2
Temperature (°C) Fluorescence (Rel.) (m) (°C) (PSU) (Rel.) (kg )
ouk g £ R
5 1 15 4 60 80 100 . . .
0 5 0 0 20 0 3 1480 27.40 35 20.18
0 4 1476 27.41 36 20.18
o] T I 5 1470 27.44 37 20.21
6 14.66 27.46 38 20.24
{ 7 1450 27.50 40 20.30
T glod 8 1438 27.55 43 20.37
H 9 1431 27.57 45 20.40
10 1419 27.59 45 20.43
i 11 1381 27.77 44 20.65
12 13.59 27.89 44 20.78
10r 13 12.05 28.09 43 21.22
Y 14 1071 28.35 37 21.65
i 15 895 28.66 35 2217
Y 16 7.75 28.87 37 22.50
15} *, 17  6.69 29.08 33 22.80
S 18 6.51 29.50 25 23.15
19 6.32 29.70 22 23.33
R 20 558 2967 22 23.39
20+ 21 441 29.85 21 23.66
22 3.66 29.89 17 23.76
23 285 30.03 13 23.93
y 24 244 3024 10 2413
o5l 4 25 227 3030 9 2419
26 238 3043 9 24.29
27 254 30.48 10 24.31
28 238 30.48 9 24.31
30- H 29 215 3055 8 24.40
H 30 190 3052 8 24.39
31 1.60 30.61 8 24.48
32 172 30.70 7 24.55
33 174 3072 6 24.56
351 34 154 30.70 6 24.56
— 1 35 120 30.67 6 24.56
£ 36 0.77 30.73 7 24.62
— 37 047 30.77 7 24.67
c 40t % 38 0.11 30.81 7 24.72
a i 39 -0.15 30.79 7 24.71
2 i 40 -0.36 30.83 7 24.76
41 -0.30 30.91 7 24.82
45k H 42 -0.36 30.90 7 24.81
43  -0.42 30.91 7 24.82
i 44  -047 30.92 7 24.83
i 45 -0.53 0.93 7 24.84 -
50+ 46 -0.56 30.93 8 24.84
47 -0.59 30.94 4] 24.85
48 -0.60 30.94 7 24.85
i 49 -062 30.94 7 24.85
50 -0.65 30.96 6 24.87
85+ i 51 -0.62 31.00 8 24.90
52 -0.59 31.01 6 24.91
i 583 -0.64 31.04 6 24.94
54 -0.70 31.09 6 24,98
60} ] ! 55 -0.73 31.12 5] 25.01
56 -0.78 3117 7 25.04
57 -0.83 31.22 6 25.08
3 i 58 -0.91 31.28 6 25.14
65+ 3 59 -0.86 31.31 6 25.16
60 -0.84 3137 7 25.21
61 -0.77 31.43 7 25.25
62 -0.71 31.51 7 25.31
70t 63 -0.68 31.53 7 25.33
64 -0.85 31.57 7 25.36
65 -0.59 31.65 8 2542
66 -0.56 31.69 9 25.45
751 67 -0.56 31.68 9 25.45
68 -0.56 31.69 9 25.45
69 -0.55 31.69 10 25.45
70 -0.56 31.69 10 25.46
80 72 -0.55 31.89 10 25.48
73 -055 31.89 10 25.46
27 28 29 30 31 32 16 18 20 22 24 26 74 -0.55 31.69 10 25.48
Salinity (PS B 0% 5 10 2R
alinit U) =------ i ME) -cmmmn- 0. : :
y (PSU) Density (kg/m*) 77 085 3189 10 2546
7 -0.55 31.69 10 25.46
79 055 31.69 13 25.46




Appendix 5.1 (cont'd) 75

Station 11 .
it
Suney 560 Depth Temp. Sal. Fluolr. Ee?smz)
(m) (°C) (PSU) (Rel) (kg
_— e (Rel.) 2650 52  19.53
Temperature (°C) Fluorescence { ; }2:{8 26.50 52 182%
0 20 40 60 80 100 3 {448 26550 53 19
cr e r 4 1448 26.60 53 1961
o 5 1434 27.24 55 28'218
g 1%%? 2758 57 50.59
9 1298 2789 50 28‘53
T 0 OBh TR 4 e
11 : : 21.08
12 1016 28125 43 2188
13 595 2896 41 )
3 2312
“l 14 535 2930 3 23.12
- 506 2948 25 .
i 2% 28 & 23.41
17 506 2974 15 23.56
el 18 492 2979 14 23.61
19 464 2983 13 23.61
20 429 2989 11 53.76
21 417 29.96 10 23.76
22 407 3001 10 2382
il o 3'?3 88'8(1) j18 23.89
%é %74 3010 10 23'88
26 251 3012 9 24.12
I % 2% 2§ 5
i 28 920 30, 2419
199 3036 8 .
%8 191 3038 7 gg.gg
B 31 180 3039 8 24.29
ML F - B
318 04 7 2435
“l 35 152 3050 8 24.40
36 150 3055 8 444
g 37 134 3059 8 54.51
= 38 110 30.81 8 2451
£ 39 099 3064 8 24.55
| : P 8'89 %8"25 ? 24.59
) 35 0.55 30.74 8 24.gg
| Il 43 034 3077 6 52.71
44 017 3080 6 471
45 000 30.84 6 2 78
46 -023 3088 6 24.88
*l 47 -040 3096 6 24.88
48 -045 3098 6 24.95
49 -054 31.06 6 24.04
x 50 -082 3117 7 25.12
_ 51 -067 3127 7 25.17
) 50 -069 3132 7 25.21
53 .071 3138 7 25.25
54 -073 3143 7 25.30
55 -071 3149 7 25.33
i ¥ 088 2 8 53
-0.67 :
gg 064 3159 7 25.3:13
59 -060 31.64 8 25443
=1 B
05 .
85 055 3167 10 55%
63 -055 31.68 10 2.45
| T 64 -055 31.68 10 25.45
65 -055 31.68 11 2.5
66 -055 31.68 11 25.45
67 -055 31.68 11 22'25
"l 68 -0.55 3168 11 2.5
89 -055 31.68 11 25.45
| T N 70 -055 3168 11 25.45
e e i R I
i 055 31. .
R % 055 31.68 11 25.45
B y i N 74 -055 3168 H ggig
ini Density (kg/m?) ------- 75 055 3168 2545
ey (P 055 31.68 11 .
" ;9 055 3168 12 2545 |
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Survey 96-01

Temperature (°C)

127

161

20

~24r

Depth (m

32r

36+

40f

44+

48}

52

! ! i

26

28
Salinity (PSU)

32

76

Station 12

Fluorescence { Rel.)

0 20 40 60 80
0

al

8t

12r

16F

20F

24+

28+

32+

36r
401
a4t
481
52

16 18 20 22 24 26

Density (kg/mé) ------

Depth Temp.
{m) (°C)
1 14.66
2 1464
3 14.64
4 1484
5 14.64
6 14.64
7 14.49
8 13.96
9 1332
10 13.04
11 12.74
12 11.99
13 11.62
14 1159
15 10.19
16 8.21
17 6.43
18  5.65
19 5140
20 4.90
21 4.74
22 4.81
23 4.92
24 505
25 397
26 3.32
27 291
28 248
29 222
30 2.02
31 172
32 1.47
33 1.26
34 116
35 1.07
36  0.80
37 0.63
38 038
39 007
40 -0.09
41 -D.22
42 027
43 -0.42
44  -0.48
45  -0.47
46 -0.47
47  -0.47
48 -0.48
49 -0.50
50 -0.51
51 -0.51

Sal.  Fluor.  Density
(PSU) (Rel.) (kg/m3)
26.53 19.52
26.53 57 19.53
26.53 61 19.53
26.53 62 . 19.53
2656 62 - 19.55
28.65 62 19.61
26.98 58 19.91
2714 50 20.13
27.25 46 20.34
27.31 45 20.44
27.31 43 20.49
2753 39 20.80
2789 3 21.14
28.09 3 21.30
2838 23 21.76
28.41 17 2207
2864 14 2248
28.82 13 22.71
28.94 10 22.86
28.98 11 22.92
290.02 11 22.97
29.18 12 23.09
29.44 11 23.28
2974 10 23.50
29.81 9 23.66
29.86 8 23.76
29.97 8 23.88
30.09 8 24.00
30.21 8 24,12
30.27 8 24.18
30.36 9 24.98
30.45 9 24.36
3054 10 24.45
30.59 9 24.49
30.62 9 24.52
30.65 9 24.56
30.70 9 24.61
30.75 9 24.66
30.93 9 24.82
31.02 7 24.89
31.08 7 24.93
31.08 7 24.95
31.16 7 25.02
3117 8 25.03
3117 8 25.04
31.18 8 25.04
31.18 8 25.04
31.19 8 25.05
31.19 o] 25.05
31.19 9 25.05
31.20 9 25.08
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Survey 96-01 Station 13
Depth Temp. Sal.  Fluor.  Density
Temperature (°C) Fluorescence ( Rel.) (m) (°C) (PSU) (Rel.) (kg/m®)
0 5 10 15 20 0 20 40 60 80 100 1 13.98 25.95 52 19.21
L A L L R I R 2 1398 2595 53  19.21
3 1398 2595 53  19.21
3 . 4 1398 2595 53  19.21
! ' 5 1399 2595 53  19.21
6 1397 2595 53  19.21
o 8 7 1394 2595 53  19.22
8 1392 2596 54  19.23
ol ol 9 1385 2597 53  19.25
10 13.60 2599 49  19.32
11 1315 2832 43  19.65
12¢ 12¢ N 12 1228 27.60 34 20.80
13 1101 2824 25 2151
E 3 14 924 2805 20  21.65
<15} 15F i
s ( 15 840 2847 17 2240
- “: 16 759 2819 16  21.99
18} 18l 17 727 2862 15 2236
‘ 18 7.27 2872 14 2244
19 747 2875 14 2248
o ; i \'\,\ 120 689 2002 13 2273
| 21 686 2052 13 23.43
ool ol Y 22 612 2969 11 2334
; 23 544 2983 11 2353
1 z‘:‘ _ 2 24 419 2994 11 2375
a7y 271 25 361 8041 11 2393
26 316 3022 11 24.06
ol 1 I I I IR A B A 27 293 3036 11 2419
25 27 29 31 5 17 19 21 23 25 |28 284 3033 M1 24.17
Salinity (PSU) ------- Density (kg/m?) ------- 29 278 8038 11 24.21
30 280 8037 13 2421 |
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Survey 96-01

Temperature (°C)

i2r

e

21

24r

27+

ol LT

26 27 28 29 30
Salinity (PSU) -------

78

Station 14

Fluorescence (Rel.)
0 20 40 60 2l

12k

18+

21+

.
—

24}

271

1
2

© o

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28

29

Depth Temp.
(m) (°C)

14.13
14.13
14,13
14.18
14.13
13.98
13.72
13.70
13.39
12.30
11.40
10.78
10.70
10.80
10.70
10.64
10.29
8.96
7.76
7.21
6.06
5.15
4.90
4.35
4.23
4.18
4.00
3.68

- 3.43

Sal.

26.15
26.10
26.10
26.11
26.12
26.12
26.24
26.54
26.93
2713
27.41
27.67
28.02
28.09
28.11
28.16
28.35
28.68
28.77
28.80
28.80
28.88
29.13
29.57
29.65
29.68
29.74
29.91
30.04

Fluor.

54
53
56
56
56
55

50
45
40
40
38

36
33
30
23
18
16
15
14
13
12
13
12
12
12

12

Density
(PSU) (Rel.) (kg/m®)

19.34
18.29
19.29
19.30
19.31
18.34
19.48
19.72
20.08
20.44
20.81
21,11
21.39
21.43
21.47
21.52
21.72
22.18
22.42
22.51
22.65
22.81
23.04
23.44
23.51
23.54
23.60
238.77

23.89
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Survey 96-01

Temperature (°C)

20

Depth (m)

18+

21+

24}

27
27 28 29 30
Salinity (PSU)

0

79

Station 15

Fluorescence (Rel.)

20 40 60

80

100

12F

21+

24}

27

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Depth Temp.
(m)

(°C)
14.09
14.09
14.09
14.09
14.09
14.09
14.08
14,08
13.97
13.45
12.33
11.05
9.74
8.47
7.47
7.68
7.19
5.58
4.78
4.48
434
4.08
3.79
3.21
2.23
1.87

1.89

Sal.

Fluor.

Density

(PSU) (Rel.) (kg/me)

27.24

27.20

27.21

27.21

27.21

27.21

27.21

27.21

27.23

27.24

27.40

27.43

27.79

28.17

28.66

29.13

28.79

28.93

29.03

29.05

29.16

29.19

29.36

29.66

30.16

30.36

30.33

32

35

35

39

45

46

46

47

47

47

42

41

38

28

16

15

15

13

10

10

20.18 .

20.15

20.16

20.18

20.16

20.16

20.16

20.17

20.20

20.30

20.64

20.88

21.37

21.85

22.37

22.71

22.51

22.80

22.97

23.01

23.11

23.16

23.32

23.61

24.08

24,26

24.24
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Survey 96-01

Temperature (°C)

] 5 10 15

20

12t

211

24}

27r

golt L 1 [ 1 [ 1

27 28 29 30
Salinity (PSU) -------

0

80

Station 16

Fluorescence (Rel.)

20 40 60

80

100

12¢

151

18+

21¢

24t

27+

cmm———

e _
,.——-\_‘,—-—-—~_,’ ~ “ ~_

30

17 19 21

1

2

10
11

12

14
15
16
17
18
19
20
21
22
23
24
25
26
27

28

28

Depth Temp.
(m)

(°C)
14.04
14.02
14.02
14.02
14.00
13.98
13.94
13.89
13.78
13.03
11.57
9.76
7.36
6.42
5.91
5.53
5.25
5.20
5.16
5.09
4.92
4.70
4.53
4.25
3.73
3.25
2.94
2.44

217

Sal.

Fluor.

Density

(PSU) (Rel) (kg/m?)

27.21
27.26
27.26
27.26
27.27
27.27
27.28
27.30
27.33
27.55
27.79
28.69
28.90
28.99
20.23
29.15
29.24
29.13
29.29
29.19
29.31
29.31
29.41
29.56
29.73
30.0¢
30.23
30.54

30.53

28
35
37
41
47
49
50
51
52
49
48
48
36
24
17
14
3
12
12
12
12
12
13
12
13
11
11
11

11

20.17
20.21
20.21
20.21
20.22
20.23
20.24
20.27
20.31
20.62
21.07
22.06
22.58
22.76
23.01
22.99
23.09
23.01
23.14
23.06
23.17
23.20
23.30
23.44
23.62
23.95
24.08
24.37

24.38
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Survey 96-01 Station 17
Depth Temp. Sal.  Fluor.  Density
, °C) (P Rel.) (kg/mé
Temperature (°C) _____ Fluorescence (Rel.) (m) (°C) (PSU) (Rel.) (kg/m?)
0 5 10 15 20 0 20 40 60 80 100 | { 1425 27.49 90.11
0 0
IR R R 2 1426 27.16 20.09
3 1424 2716 22 20.09
1 i
! 5l E 4 1417 2746 22 20.10
!
1 1
3 3 5 1413 2746 27  20.11
'; | 6 1412 2746 31 20.12
gt 6 i
f | 7 1408 2715 35 2012
t i
§ i 8 1407 27.16 38  20.12
] i
ol ol 9 1405 2746 40  20.13
1 H .
’: ‘, 10 1398 2716 39  20.14
r i
1 i
< { 11 1350 2715 37  20.23
12} 12} ht
\ 12 {146 2760 34  20.95
\\
- N\ 13 1048 27.81 27 2127
Y
— 1
=15} 15} | 14 871 2804 18  21.71
[=R 1
] ; 15 747 2839 12 22.16
{ 16 655 2850 11 22.38
18} 18} !
u, 17 811 2860 10 2249
i
! 18 555 2876 9 22.67
3
)
21} 21} i 19 528 2889 8 22.81
20 490 2903 9 2295
': 21 445 2926 9 2319
241 24} 4
\ ' 22 423 2937 11 2329
N\ \
A} 1
i 3 23 411 2940 11 2332
i ]
1 1
27} i 27t ! 24 359 2058 11 23.51
1 1
1 1
\ ! 25 279 2994 10  23.86
| 26 251 3009 11 24.00
g0t N S S Y I N O O O
27 28 29 30 31 15 17 19 21 23 25 27 230 3015 1 24.07
Salinity (PSU) ------- Density (kg/ms) ------- 28 189 3029 11 24.21
29 163 8045 11 24.35
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Survey 96-01

Temperature (°C )
0 5 10

15

20

~20F

Depth (m

28+

32r

361

40}

97 N I O B
27 28 29

Salinity (PSU) -------

82

Station 18

Fluorescence { Rel.)
0 20 40 60 80 100

12r

16+ 4

201

24f

281

32+

36+

40t i

PP T T Y O I

15 17 19 21 23 25
Density (kg/m®) -------

Depth Temp.
(m) (°C)
1 1478
2 1477
3 1471
4 1464
5 1458
6 14.53
7 1451
8 14.49
9 1447
10 1445
11 14.42
12 14.31
13 13.82
14 1156
15 7.82
16 5.57
17 4.99
18 4.73
19 4.4
20 4.03
21  3.86
22 3.67
23 3.48
24 314
25 280
26 271
27 272
28 252
29 233
30 2.00
31 1.78
32 1.69
33 1.82
34 1.54
35 1.29
36 1.21
37 127
38 097
39 071
40 0.55
41 044

|42

0.38

Sal.  Fluor. Density
(PSU) (Rel) (kg/ms)
27.16 22 19.98
2723 23 20.03
27.21 23 20.03
27.21 25 20.05
27.22 30 20.07
27.22 36 20.08
27.22 41 20.08
27.22 44 20.09
27.22 47 20.09
27.22 47 20.10
27.21 48 20.10
27.20 49 20.10
27.25 44 20.24
27.44 36 20.80
28.03 26 21.81
28.72 13 22.64
. 28.94 11 22.88
29.09 10 23.02
29.11 10 23.06
29.25 10 23.21
29.32 23.29
29.37 8 23.34
29.46 8 23.43
29.56 8 23.53
29.72 9 23.69
29.97 8 23.89
30.03 7 23.94
30.09 6 24.00
30.12 8 24.04
30.14 6 24.08
30.19 7 24.13
30.22 7 24.16
3026 7 24.90
30.30 6 24.24
30.34 7 24.28
30.41 7 24.35
3043 7 24.36
30.49 7 24.42
3057 8 24.50
30.60 8 24.54
3063 ¢ 24.56
3066 9 24.59J
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Survey

Temperature (°C)

96-01

15

20

121

201

32r

36+

40}

44t

48
27

28 29
Salinity (PSU)

83

Station 18

Fluorescence (Rel.)
0 200 40 60 80

100

12

16+

20

24t

28+

32+

36+

40}

44

15 17 19 21 23
Density (kg/m®) -------

WO 00 N ® U D WK -

BB B D b DWW W W WL WL W
W NN N
01.pcol\)—tocooo\lmmhmm_no(gm\!mmmmmp(N),,'\")'\)O'\”*(o’*m”\,“’*m(""n‘;(‘;"*M”"o"‘

Y
»

Depth Temp.
(m)

(°C)
14.83
14.68
14.46
14.39
14.32
14.26
14.23
14.20
14.17
14.14
14142
14.09
14.04
13.98
13.80
13.51
12.68
11.27
10.10
10.21
9.60
7.89
6.31
5.12
4.80
4.01
3.60
3.85
3.15
2.89
2.68
2.54
257
257
2.34
2.31
2.59
2.13
1.64
1.40
1.04
0.87
0.78
0.65
0.52
0.30

Sal.  Fluor. Density
(PSU) (Rel.) (kg/m?)
27.28 19 - 20.06
27.24 19 20.07
27.26 24 20.13
2728 27 20.14
27.26 33 20.15
27.27 37 20.17
27.27 40 20.18
2727 43 20.18
27.27 486 20.19
27.27 48 20.20
27.27 48 20.20
27.28 48 20.21
2728 48 20.22
2727 47 20.23
2729 47 20.28
2735 46 20.38
27.51 44 20.66
27.87 44 21.19
28.23 37 21.68
28.58 29 21.91
28.80 23 22.18
28.89 16 22.49
29.03 13 22.80
29.07 12 22.96
29.39 11 2325
29.13 10 23.12
29.42 9 23.39
29.64 9 23.54
29.68 9 23.63
29.68 7 23.65
29.74 7 23.71
29.84 8 23.80
30.01 9 23.94
29.99 8 23.92
30.08 8 24.01
30.15 7 24.07
30.21 8 24.10
30.20 6 2412
30.33 6 24.26
30.43 7 24.35
30.50 8 2443
30.56 9 24.48
30.57 9 24.50
30.61 9 24.54
30.61 ] 24.54
30.63 10 24.56
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Survey 96-01 Station 20
Depth Temp. Sal.  Fluor.  Density
Temperature (°C) _____ Fluorescence (Rel.) (m) (°C) (PSU) (Rel) (kg/m?d)
1 1483 2720 27  20.01
-5 0 5 10 18 0 20 40 60 80 100 5 1489 27.93 30 20.02
0 Tl 0 T 3 1482 2719 32 20.00
b 4 1481 2720 32  20.01
5 1463 2719 86  20.03
i 6 1447 2721 42 20.08
5 5 7 1434 2721 48  20.11
8 1415 27.26 51 20.18
9 1409 2727 52  20.20
10 13.96 2730 52 2025
10 10 11 1363 2741 50  20.40
12 1320 2757 48  20.61
13 1254 2765 47  20.79
14 1200 27.74. 48  20.96
\ 15 11.01 28.05 48  21.37
N 5 16 1065 28.40 40  21.70
171099 2875 30 2192 |
18 991 2864 24 2200
. 19 946 2885 21 22.24
20¢ 20+ 20 949 2913 20 2245
‘ Y 21 862 2911 18 2257
R ¥ i 22 767 2937 15 = 22.90
£ { ‘ 23 659 2949 12 23.13
225 < o5 24 537 2946 10  23.24
g Y 25 434 2950 9 23.38
Q ‘ 4 26 389 2971 9 23.59
{ 27 361 2975 8 23.65
w0l sl 5 28 343 2087 8 2375
Y 29 316 2990 8 23.81
. 30 274 2994 8 23.87
{ 31 265 3009 7 24.00
) 32 275 3026 7 24.12
35r 35¢ 33 246 3024 7 2413
34 176 3034 7 24.26
35 1.63 3040 6 24.31
; 36 150 3042 6 24.33
40t L a0} 37 131 3042 6 24.34
' 38 1.02 30468 7 2440
{ ] 39 075 3051 7 24.45
{ i 40 048 3055 8 24.49
a5l 4 a5l 41 044 3082 8 2455
: 42 043 3063 8 24.56 4
43 026 3071 8 24.84
44 -0.05 3075 8 24.68
sol__1 L Ll 45 -0.32 3088 9 24.79
50
46 -0.41 3096 10  24.86
27 28 29 30 3 15 17 19 21 23 25 47 -0.45 30.99 12 24.88
Salinity (PSU) ------- Density (kg/me) ««----- 48 -046 3099 12 24.89
49 -047 3099 13  24.88
|50 -047 30.98 14  24.88
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Survey 96-01 Station 21
Depth Temp. Sal.  Fluor.  Density
o 3
Temperature {°CG) ______ Fluorescence (Rel.) (m) (°C) (PSU) (Rel.) (kg/m?)
1 1509 26.85 42 19.68
5 0 5 10 15 20 0 20 40 60 80 100 0 1507 26.85 43 19.69
0 | 0 = 3 1502 26.83 44 19.68
; 4 1468 2675 46 19.69
! 5 14.37 2678 48 19.77
/ 6 1427 2681 49 19.82
5L 5l 7 1435 2712 49 20.04
L 8 14.3¢ 2720 49 20.10
9 14.32 2724 50 20.13
} 10 14.32 2725 50 20.15
ol sl 11 1430 2726 50 20.15
i 12 14.04 2725 49 20.20
{ 13 1322 27.48 47 20.54
’ 14 12,66 27.67 44 20.79
15 11.53 28.30 43 21.48
157 157 16 11.04 2852 87  21.73
17 1022 2852 30 21.86
18 913 2858 24 22.08
19 843 2860 21 22.19
20r 20t 20 836 2884 20 22.39
21 927 2923 20 22.56
22 898 2933 21 22.68
23 7.69 29.03 20 22.63
25 25+ 24 649 2965 19 23.27
E 25 492 2979 17 23.56
= i 26 417 3001 13 23.80
2 i 27 373 3010 12 23.91
Q gt a0l = 28 351 3047 12 23.99
29 326 3025 11 24.08
30 321 3036 10 24.17
31 3141 3031 10 24.14
a5l a5l 32 279 3024 10 24.11
; 33 208 3037 10 24.26
34 178 3042 8 24.32
' 35 1.39 3050 8 24.41
i 3 108 3058 8 24.49
407 40r 37 081 3058 8 24.50
‘ ’ 38 045 30.60 8 24.54
39 026 3064 9 2458
3 { 40 021 3066 9 24.59
45t \ 45t 41 0.0 3066 8 24.60
{ i 42 -008 3070 9 24.64
43 -027 3078 9 24.71
‘ 4 -039 3089 9 24.80
50} 50} 45 -0.52 31.07 10 24.95
‘ 46 -0.46 3118 10 25.04
47 -0.45 3120 10 25,05
] 48 -046 3122 10 25.07
5501 I O 55 | 49 -054 3133 10 2517
50 -0.56 3139 11 25.22
265 275 285 295 305 315 16 18 20 22 24 26 51 -0.58 831.45 11 25.96
Salinity (PSU) «------ Density (kg/m®) ------- 52 -0.59 31.48 12 25.28
53 -0.59 31.48 12 25.28
54 059 3148 12 25.29
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Survey 96-01 Station 22
Depth Temp. Sal.  Fluor. Density
.Y 3
Temperature (°C) ___ Fluorescence ( Rel.) (m) (°C) (PSU) (Rel.) (kg/me)
1473 2660 39  -19.56
s 0 5 018 0 20 40 60 1473 2660 38 19.56

1

2

3 1473 26.60 40 19.56
4 1462 26.54 40 18.54
5 14.18 26.55 43 19.63
6
7
8
9

14.08 26.62 19.71
14.06 26.76 19.82
14.08 26.82 19.86
14,12 26.83 19.86
10 14.09 26.83
11 14.02 26.93
12 13.57 27.17
13 12.83 27.51
14 1214 27.91
15 11.74 28.45 21.56
16 11.32 28.66 21.79

46
49
51
53
54 19.87
55
55
51
52
50
47
17 10.79 28.95 46 22.10
48
37
24
19
19
17
13
12
12
10
10
8

19.96
20.22
20.63
21.08

10¢

161

18  8.65 28.97 22.45
19 7.03 29.21 22.86
20 573 29.48 23.23
21 558 29.60 23.34
22 513 29.64 23.42
23 447 2977 23.59
24 436 29.82 23.63
25 373 29.85 23.71
26 3.38 29.91 23.80

20+

251

27 3.09 29.94 23.84

S
=230 28 279 30.02 23.93
g . 29 258 30.08 24.00
o 30 248 3012 7 24.03
31 2148 3025 7 2415
a5l 32 199 3033 7 24.23
33 189 3035 7 24.26
34 166 3041 7 24.32
35 125 3044 7 24.36
sol 36 085 8055 7 24.48
37 048 3057 8 24.51
38 028 3063 8 24,57
39 020 3065 9 24.59
sl 40 011 3069 9 24,62
41 004 3069 8 24.63
42 -0.18 3076 9 24.69
43 -0.31 3085 9 24.77
44 036 31.02 9 24.91
sof ! 45 -0.30 31.02 9 24.91
46 -0.36 31.06 9 24.94
i 47 -0.40 3110 9 24.97
i 48 -0.41 31.16 9 25.02
55 i 49 -0.44 3122 9 25.07
| 50 -0.50 3129 9 25.14
' 51 -051 3134 9 2517
T 52 -052 3137 9 25.20
60 - 53 -055 3149 9 25.29

54 -057 31.58 10  25.37
26 28 30 32 16 18 20 22 24 26 55 -0.58 31.60 11 2538
Salinity (PSU) =------ Density (kg/me) ------- 56 -0.58 31.60 10  25.38
57 -058 31.60 10  25.38

58 -0.57 31.60 11 25.38
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Survey 96-01

Temperature {°C)

-5

0 5

10 15

I A A A

75
27

28 29
Salinity (PSU)

3 A

87

Station 23

Fluorescence (Rel.)
0 20 40 60 80 100

16 18 20 22 24 26
Density (kg/m®) ---«---

Depth Temp. Sal.  Fluor. Density
(m) (°C) (PSU) (Rel.) (kg/ms3)
1 1520 27.05 29 19.81
2 1519 27.05 29 19.81
3 1519 2705 29 19.81
4 1469 27.02 33 19.89
5 14.08 27.08 40 20.06
6 1412 27142 45 20.08
7 1414 2712 45 20.08
8 1413 2712 46 20.08
9 1445 27.14 47 20.09
10 13.88 27.10 48 20.11
11 11.88 27.76 47 21.04
12 973 28.49 42 21.92
13 929 28.68 34 22.14
14 964 2917 28 22.46
15 978 2925 26 22.50
16 7.16 29.08 27 22.73
17 489 2933 21 23.19
18  4.07 29.60 14 23.49
19  4.04 2963 12 23.51
20 414 2976 13 23.61
21 434 29.78 12 23.60
22 4.44 2987 12 23.66
23 424 2978 12 23.61
24 390 29.93 11 23.77
25 340 29.88 10 23.77
26 311 29.96 9 23.86
27 295 30.05 9 23.94
28 2.88 30.11 9 23.99
29 278 30417 9 24.05
30 257 30.21 9 24.09
31 256 30.24 8 2412
32 236 30.31 8 2419
33 215 30.34 8 24.23
34 1.89 30.37 7 24.27
35 2.04 3045 7 24.33
36 194 30.47 7 24.34
37 1.68 30.50 8 24.39
38 1.31 30.54 7 24.44
39 0.99 3057 7 24.49
40 0.77 30.62 7 24.54
41 0.69 30.68 7 24.59
42 059 3072 7 24.62
43 056 30.75 7 24.65
44 046 80.77 7 24.68
45 0.39 30.80 7 24.70
46 0.33 30.81 7 24.71
47 027 30.83 7 24.73
48 0.21 30.85 7 24.75
49  0.10 30.91 7 24.80
50 0.07 3095 7 24.84
51 -0.02 31.02 7 24.89
52 -0.32 31.14 7 25.01
53 -0.70 31.33 7 25.17
54 -0.74 31.40 8 25.23
55 -0.68 31.49 6 25.30
56 -0.57 3154 7 25.33
57 -0.57 31.58 7 25.37
58 -0.59 31.61 7 25.39
59 -0.60 31.61 7 25.39
60 -0.60 31.61 7 25.40
61 -0.60 31.61 7 25.40
62 -0.80 31.82 7 25.40
63 -0.59 31.63 7 25.41
64 -0.58 31.83 7 25.41
65 -0.58 31.63 7 25.41
66 -0.58 31.63 7 25.41
67 -0.58 31.64 7 25.42
68 -0.57 31.84 7 25.42
89 -0.58 31.64 8 25.42
70 -057 31.84 7 25.42
71 -0.56__31.63 8 25.40
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Survey 96-01

Temperature (°C)

-5

0 5

10 15

12¢

16+

20F

32+

36+

40+

a4}

88

Station 24

Fluorescence ( Rel.)

0 20 40 60

80

100

20+

24|

28+

32+

36+

40t

44 -

48 L1

26

27 28
Salinity (PSU)

P ST I O I I

29 30

31

15 17 19 21
Density (kg/m?)

Depth Temp.
(m) (°C)
1 1448
2 1448
3 14.48
4 1448
5 1447
6 14.39
7 1413
8 13.93
9 1385
10 13.77
11 13.51
12 13.22
13 1279
14 12.38
15 11.54
16 10.22
17 8.41
18  7.28
19 6.64
20 572
21 5.02
22 491
23 4.66
24 426
25 412
26 3.89
27 377
28 353
29 3.31
30 3.08
31 282
32 268
33 1.90
34  1.07
35 076
36 0.61
37 058
38 057
39 0.6
40 0.54
41 049
42 045
43 043
44  0.39
45 032
46 0.15
47 -0.08
48 -0.09

Sal.  Fluor. Density
(PSU) (Rel.) (kg/m?3)
26.54 31 19.56
26.54 31 19.56
26.54 31 19.56
26.53 32 19.56
26.54 32 19.56
2653 33 19.58
26.54 35 19.64
26.56 36 19.69
26.61 38 19.75
26.71 39 19.84
26.88 39 20.02
27.00 39 2017
27.37 38 20.53
27.80 35 20.94
27.95 34 21.20
28.31 28 21.70
28.55 20 22.16
28.68 16 22.42
28.64 14 22.46
28.67 12 22.58
28.94 11 22.87
2917 10 23.06
29.22 9 23.13
29.34 9 23.26
29.50 9 23.40
29.62 8 23.52
29.68 7 23.58
29.71 7 23.62
29.77 7 23.69
29.86 7 23.78
30.00 7 23.91
30.26 10 24.13
30.40 8 24.29
30.64 7 24,54
30.76 8 24.65
30.88 7 24,75
30.90 7 24.78
30.90 7 24.77
30.90 7 24.77
30.88 8 24,76
30.89 8 2477
30.88 8 24.77
30.88 9 24.76
30.88 9 24.76
30.88 9 24.77
30.90 9 24.79
30.99 10 24.87
30.98 10 24.86
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Survey 96-01

89

Station 25

Depth Temp. Sal.  Fluor.  Density
o, 3
Temperature (°C) Fluorescence ( Rel.) (m) (°C) (PSU) (Rel.) (kg/m?)
0 5 10 15 20 0 20 40 60 . 80 100 1 14.34 26.12 .39 19.07
I T ST T T T T
2 1434 2612 39 19.27
; i
; i 3 1433 26.13 40 19.28
' I
§ E 4 1426 2643 40  19.29
I 1
1 1
4f] 4t ! 5 1408 2615 39  19.35
1 1
1 1
] 3 6 1389 26.14 38 19.37
+ 1
K '; 7 1375 2615 38 19.41
] H
I I
| i 8 1367 2617 39  19.44
8-1‘ 8t !
‘: ; 9 1360 2620 39 19.48
i i
,'*\ ! 10 1341 2632 37 19.60
~ AY
A \
N 11 1244 2705 85 2035
N Ay
AY A
127 \, 12r \ 12 1163 27.65 37 20.96
—~ ) !
£ i : 13 1114 2792 37 21.25
~ N \
\
g i 14 1070 2821 34 2154
(] “
\ { 15 10.68 2841 30 21.70
16} ) 18} !
i f 16 10.87 2861 27  21.83
] 1
{ i
{ { 17 1074 2857 25  21.81
] 1
i
§ *: 18 10.37 2859 23 21.90
20_ 1 L 1
\ 20 ) 19 1009 2865 23  21.99
1 I
/ !
S 5 20 969 2874 22 2211
t 1
\ \
R \ 21 9147 2874 19 22.20
AN 1
sal ; oal 3 22 806 2881 17 2241
1 Y
> 3
) ! 23 713 2919 15 2283
C 1
1]
; 24 647 2937 15 23.05
1 i
, ! E 25 584 2935 14 2311
oy A N TR N o) I T Y O O
2 2 . .
26 27 28 29 30 15 17 19 21 23 6 523 2945 13 23.25
Salinity (PSU) =--«-~- Density (kg/m?) -«----- 27 494 2952 13 23.34
28 487 2952 12 23.35
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Appendix 5.2 Survey 96-02 profiles of temperature ( °C ), salinity ( PSU),
fluorescence ( relative ) and density (kg/ m?3).

Survey 96-02 Station 1
) i Depth Temp.  Sal.  Fluor. Density
Temperature (°C) Fluorescence (Rel.) (m) (°C) (PSU) (Rel.)(kg/md
0 5 10 15 20 0 20 40 80 80 100 1 1576 2644 22  19.22
S S — O T 2 1576 2634 22 1915
, 3 1577 2635 24  19.15
| 4 1575 2634 24  19.16
5 1572 2635 27  19.17
5 6 1570 26.37 31  19.18
L 7 1591 2692 38  19.56
- 8 16.08 27.05 43  19.62
9 14.63 27.23 47  20.07
10 1096 27.70 54  21.09
1o 11 823 28688 53 2228
12 751 2888 29 2254
13 6.40 2893 22 2271
14 589 2897 19 2280
15y 15 555 29.20 17  23.02
16 516 29.28 17  23.13
_ ‘ 17 474 2934 16 2322
g i 18 410 29.36 14 2329
£% 19 379 2943 13  23.37
2 i 20 3.65 2944 12 23.40
21 356 2947 10 2343
i 20 346 2947 9  23.44
25} 23 328 2950 9  23.48
24 311 2958 9 2355
o5 3.7 2965 8  23.60
Y 26 308 29.66 8  23.62
a0t } 27 286 2974 8  23.70
28 260 2979 8 2376
29 224 2988 8  23.86
30 218 80.03 8 2398
asl Y 31 216 8013 7  24.06
‘ 32 1.94 3020 7 24.13
33 152 3033 6  24.26
34 117 3038 7 24.32
P S R R I R 35 081 3053 8 24.46
e 2 2 e w0 o 36 055 3062 8 2455
37 043 3065 8  24.58
Salinity (PSU) ------- 38 080 3069 8  24.62
39 022 3072 9 2464
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Survey 96-02
Temperature (°G)
0 5 10 15 20
0 ' 1 T T T T T
3t
6r
or
£
=12} *
o
[
al
16+
18¢
21¢
!
24 !
26 27 28 29 30
Salinity (PSU) -------
Survey 96-02
Temperature (°C)
0 5 10 15 20
0
3 L
6 -
9 -
£
=12¢
a
D
a
15+
181
21}
24 L 1 1 L i I
25 26 27 28 29 Q0
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Station 2

Fluorescence ( Rel.)

0 20 40 60 80 100
O ! i 7 H T T T T T
3
6F
OF
12¢
15¢
18+ {
.
21+
|
24 L (l 1
5 17 19 21 23 25
Density (kg/m3) -------
Station 3
Fluorescence ( Rel. )
0 20 40 60 80 100
0 — T
3
6r
=13
12+
157
18r
21
24 : ! 1 ! 1 ! Ll
15 17 19 21 23 25

Depth Temp. Sal. Fluor. Density
(m) (°C) (PSU) (Rel.)(kg/m?
1 17.24 26.34 18 18.83
2 1716 26.34 19 18.85
3 . 17.00 26.36 21 18.89
4 16.85 2639 23 18.95
5 16.69 26.43 26 19.02
6 16.55 26.53 29 19.13
7 1652 26.59 33 19.18
8 1646 2662 35 19.22
9 1637 26.72 39 19.31
10 1621 26.75 45 19.37
11 1546 2672 54 19.50
12 13.94 27.01 63 20.08
13 13.37 27.24 58 20.32
14 10.59 28.31 51 21.63
15 845 2860 39 22.19
16 7.56 2875 29 22.43
17 735 28.89 26 22.57
18 7.20 2897 24 22.65
19 6.02 29.08 21 22.87
20 5.08 2955 15 23.35
21 500 2959 14 23.39
22 498 2958 14 23.38
23 497 2958 14 23.38
Depth Temp. Sal.  Fluor. Density
(m) (°C) (PSU) (Rel.)(kg/ms
1 16.84 26.04 83 18.69
2 16.85 26.02 64 18.67
3 16.88 26.00 62 18.65
4 16.88 26.01 57 18.65
5 16.73 26.13 68 18.78
6 16.52 26.30 77 18.95
7 15.85 26,60 79 19.33
8 14.49 27.00 66 19.92
9 1322 2737 &1 20.45
10 12.03 27.68 47 20.91
11 10.16 28.08 45 21.52
12 825 2850 39 22.14
13 7.86 2856 34 22.24
14 7.72 2857 30 2227
15 7.65 2857 28 22.28
16 761 2857 27 22.28
17 7.585 2857 27 22.29
18 729 2860 25 22.35
18 6.69 2871 23 22.51
20 566 2899 18 2285
21 543 29.09 15 22.95
22 541 29.09 14 22.95
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Survey 96-02 Station 4
Temperature (°C) Fluorescence (Rel.) [??:t)h 'l('irg;:; (PSSalS) (F;u;r.)([:;zr;s;:
Oo | f’ | 1,0 | 1.5 | 2 OO | 2|°. | 410 | 6‘0 . 810 ‘100 1 16.62 2667 86  19.22
2 16.62 26.67 38  19.21
I 3 16.62 26.67 39  19.22
3r 4 1662 26.67 38  19.22
5 16.61 26.67 40 19.22
ol 8 16.60 26.67 42  19.22
7 1657 26.87 43  19.23
8 16.46 2672 48  19.29
er 9 16.01 2687 63 19.50
10 13.65 27.14 83 2019
12 11 1069 27.99 58  21.37
= 12 815 2835 89 22.04
9] 13 653 2855 49  22.40
a 14 603 2872 35 22.59
15 5.80 28.70 28  22.60
187 16 553 2879 21 2270
17 543 2888 18  22.79
o1l 18 525 2893 19 22.84
19 498 29.03 18  22.95
20 490 29.06 14 22.98
245 21 489 29.06 14 2298
22 487 29.05 13  22.98
[ypa— ‘ 23 486 29.05 14 22.98

25 24 486 29.05 14 22.98
25 4386 29.05 13 22.97
26 486 29.05 14 22.97

26 27 28 29 30
Salinity (PSU) -------

Survey 96-02 Station &

Temperature {°C) Fluorescence ( Rel.) Depth Temp.  Sal.  Fluor. Density

0 5 10 15 20 o0 20 40 80 8 100 [{m) (°C) (PSU) (Rel. )(kg/me
oo 1 1670 26.84 26  19.33
L 2 16.71 26.84 29 19.32
2r 3 16.61 26.83 31 18.34
4: 4 16.55 26.84 34 19.36
L 5 16,853 26.85 41 19.37
6 6 16.50 26,86 47 19.39
r 7 16.44 26.86 54 19.40
8 8 16.31 2689 62 19.45
Tl 9 1577 2693 63  19.60
‘g_ L 10 13.65 26.83 63 19.94
Q12 11 8.54 27.91 57 21.63
14: 12  6.22 28.69 43 22.54
| 13 557 2899 29 22.86
i6h 14 548 29.00 23 22.88
- 15 546 2898 21 22.86
18r 16 544 2897 20 22.85
20 17 543 2896 20 22.84

18 542 2894 19 22.83
19 541 2894 20 22.83
20 541 2893 19 22.82

26 27 28 29 30
Salinity (PSU) -------




Appendix 5.2 ( cont'd)

Survey 96-02
Temperature (°C)
0 5 10 15 20
0 T T T T T T T
3 L
6 L
9 b
E
=12+
a
G
o)
15
18
21r
24 Lt N S N
26 27 28 29 30
Salinity (PSU) -------
Survey 96-02
Temperature (°C)
0 5 10 15 20
0 T i T T T T T
/
o |
i
!
e
1
- 1
1= i
~ :
o 6r )
a i
& i
= :
3t s
'
I ]
i
10+ :
;
12 ! i L 1 ! ! L
26 27 28 29 30

Salinity (PSU )

94

Station 6

Fluorescence ( Rel.)

0 20 40 60 80 100
o] — T T T
3F
33
at
12+
15+
18+
211
24 : ! ! 1 } { ! [
15 17 19 21 23 25
Density (kg/m2) -------
Station 7
Fluorescence (Rel.)
0 20 40 60 80 100
0 T T T T T T T T
2t
4_
(33
8F
10F
12 H 1 I i ' | N y |
15 17 19 21 23 25

Density (kg/m?)

Depth Temp. Sal. Fluor. Density
(m) (°C) (PSU) (Rel. )(kg/m?
1 16.77 2735 21 19.71
2 16.84 2734 23 19.68
3 16.84 2733 24 19.67
4 16.68 27.31 25 19.69
5 16.10 27.48 33 19.95
6 15.87 2755 47 20.05
7 1575 2758 63 20.10
8 1540 2760 84 20.19
9 1447 2769 89 20.51
10 13.56 27.82 88 20.73
11 13.37 2785 81 20.79
12 13.20 27.83 72 20.81
13 13.09 27.83 73 20.83
14 12.83 27.80 76 20.85
15 1235 27.84° 74 20.97
16 12.12 27.93 69 21.09
17 11.837 28.01 54 21.28
18 1049 28.13 46 21.51
19 10.00 28.25 39 21.69
20 9.88 2827 36 21.72
21 986 2827 35 21.72
22 985 2827 36 21.73
Depth Temp. Sal. Fluor. Density
(m) (°C) (PSU) (Rel.)(kg/m?
1 17.38 27.64 11 19.79
2 1740 2745 25 19.64
3 1741 2742 29 19.62
4 1740 2741 33 19.61
5 17.20 2742 37 19.66
6 16.92 2744 44 19.74
7 1874 2746 52 19.79
8 16.63 2748 56  19.84
9 16.59 2748 59 19.85
10 16.59 2749 60 19.85
11 16.58 2748 58 19.85
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Survey 96-02
Temperature (°C) ______
0 5 10 15 20
0 T N —
ﬁ1j :'
Eal }
L= H
7a3r {
2t j
a,l i
5 NE—— .
26 27 28 29 30

Salinity (PSU)

Survey 96-02
Temperature (°C) ____
Y e T .
1 |
€2 g
=3 g
a2 i
a4 ;
}
5t i
' i
26 27 28 29 30

Salinity (PSU)

Survey 86-02

Temperature (°C)
0 5 10 15 20
0 T

L 1 | t

12
26 27 28 29 30
Salinity (PSU)

95

Station 8

Fluorescence ( Rel.)

0 20 40 60 80 100
0 — : !
! |
2r s
1
e
o :
' :
4: |
5 + . + 1 s
10 12 14 16 18 20
Density (kg/m?) -------
Station 9
Fluorescence ( Rel.)
0 20 40 60 80 100
o——
1 5
! |
i 1
j! E
' :
4 |
°l 5
' :
6 s L L . :
0 12 14 16 18 20
Density (kg/m®) -------
Station 10
Fluorescence ( Rel.)
0 20 40 60 80 100
0 ! l 7 T T T T T T
|
2 |
1
H
i
1
1
i E
i
t
]
i
i s
1
1
i
]
[}
d s
i
!
i
1
1
10} ‘:
1
]
E
H
i
12 L L L TR | ‘ L
15 17 19 21 23 25

Density (kg/ m®)

Depth Temp. Sal. Fluor. Density
(m) (°C) (PSU) (Rel)(kg/m?
1 1872 2739 41 19.28
2 1875 2739 41 19.28
3 1880 2737 40 19.25
4 1866 2738 41 19.29
Depth Temp. Sal.  Fluor. Density
(m) (°C) (PSU) (Rel.)(kg/m?
1 18.01 2749 32 19.53
2 18.00 2749 34 19.53
3 1794 2749 38 19.55
4 1790 27.50 40 19.56
5 17.88 2750 40 19.57
6 17.81 27.50 41 19.58
Depth Temp. Sal. Fluor. Density
(m) (°C) (PSU) (Rel.)(kg/m?
1 1736 2749 24 19.68
2 1737 2749 27 19.68
3 17.35 2748 30 19.67
4 1729 2749 34 19.69
5 1726 2749 39 19.70
6 1724 2749 41 19.70
7 1721 2749 42 18.71
8 17.16 2749 43 19.72
9 17.15 2749 43 19.73
10 17.14 2749 43 19.73
11 17.14 2749 43 19.73
12 1714 2749 42  19.73 |
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Survey 86-02

Temperature (°C)

Depth (m)

14 ! l I { 1
26 27 28 29

Salinity (PSU)

Survey 96-02

Temperature (°C)
0 5 10 15

20

16+

18 L ! 1 ' 1 L t
26 27 28 29

Salinity (PSU)

96

Station 11
Fluorescence ( Rel.)
0 20 40 60 80 100
0 f T T T T T T T
i
sl i
4+
6 i 1
3
8k 1
10f :
t
|
12+ ;
i
14 | B R | |
15 17 19 21 23 25
Density (kg/mé) -------
Station 12
Fluorescence ( Rel. )
0 20 40 60 80 100

Depth Temp. Sal.  Fluor. Density
(m) (°C) (PSU) (Rel.)(kg/m?
1 1844 27468 22 19.40
2 1842 2746 26 19.41
3 1842 2746 30 1941
4 1842 2746 32 19.41
5 1841 2746 34 19.41
6 1841 2746 35 19.41
7 18.41 2746 35 19.41
8 1841 2746 35 19.41
9 1841 2746 36 19.41
10 18.41 2746 35 19.41
11 1841 2746 34 19.41
12 1840 2746 34 1942
13 18.39 2748 34 19.42
Depth Temp. Sal.  Fluor. Density
(m) (°C) (PSU) (Rel )(kg/m?3
1 1794 2762 29 19.64
2 1793 2762 31 19.65
3 17.94 2762 34 19.65
4 17.94 2762 40 19.64
5 17.85 2761 43 19.66
6 17.83 2762 50 19.67
7 17.82 27.62 50 19.67
8 17.82 2762 50 19.67
9 1782 27.62 48 19.67
10 17.82 27.62 49 19.67
11 17.82 2762 52 19.67
12 17.82 2762 49 19.67
13 17.82 2762 48 19.67
14 17.82 2762 49 19.67
15 17.82 2762 49 19.67
16 17.82 27.62 50 19.67
|17 17.82 2762 49 19,67
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Survey 96-02 Station 13
Temperature (°C) ___ Fluorescence (Rel.) Depth Te:mp. Sal.  Fluor. DensutZ
0 5 10 15 20 0 20 4 e 8 100 |(M) (°C) (PSU) (Rel)(kg/m
0 T T T T T T T | 0 T T T i T T T T T 1 1807 2763 33 1962
: 2 18.06 2763 36 19.62
2r ; 2 3 1806 27.63 40  19.62
al . 4 1804 2763 45 19.62
i ' 6§ 17.95 2762 51  19.64
6F ; 6 6 17.88 2763 55 19.66
— 7 17.87 2763 54  19.67
Eer 8 8 17.86 27.63 54  19.67
= P H
S0l i 10l 9 1785 2763 54  19.67
o | i 10 17.84 27.63 52  19.67
12t : 12¢ 11 17.84 2763 52  19.67
| ' 12 17.84 27.63 51 19.67
14+ i : 14f
: 13 17.84 27.63 52  19.67
16 161 14 1784 2763 51  19.68
i 15 17.83 27.63 51  19.68
18— 1g——t— — 16 17.83 27.63 50  19.68
26 27 28 29 30 15 17 19 21 23 25
17 17.83 27.63 49  19.68
Salinity (PSU) ------- Density (kg/m3} --«----
18 17.83 27.63 48  19.68
Survey 96-02 Station 14
D . . Fluor. Densit
Temperature (°C) Fluorescence ( Rel.) (ept)h :irg‘; (PSSaLIJ) (Ru?r)( ke';SlZ
80 100 m ' eljtkg/m
00 5o s 00 2040 80 1 1742 27.72 19.84
tr o T T T T 2 1744 2777 50  19.88
i 3 1743 2778 47  19.88
i 4 1743 2778 48  19.88
; 5 17.42 27.79 49  19.89
5f ; 5 6 17.41 27.79 47  19.90
7 17.38 2780 48  19.91
4 8 1721 27.85 46  19.99
; 9 1712 27.88 46  20.03
~10r i 10r 10 17.09 27.89 44  20.05
E i 11 17.08 27.90 42  20.05
£ g 12 17.07 27.90 44  20.06
I3 13 17.05 27.90 44  20.06
15r ; 15y 14 17.02 2791 42  20.08
15 17.00 27.92 41  20.09
16 16.92 27.94 41  20.12
17 16.85 27.95 44  20.15
20t 3: 20f 18 1671 27.99 43  20.20
i 19 1657 28.03 43  20.27
! 20 16.50 28.05 44  20.30
i i 21 1648 2806 45 20.31
sl 25—t A R 22 16.47 28.06 44  20.31
26 27 28 29 30 15 17 19 21 23 25 23 16.46 28.06 47 20.32
Salinity (PSU) ------- Density (kg/m3) ------- 24 1646 28.06 40 20.32

| 25 1646 28.06 40 20.32
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Survey 96-02 Station 15
Temperature {°C) Fluorescence (Rel.)
0 5 10 15 20 0 20 40 60 80 100
0 I e N 07— 7T T T T
i |
i |
6t 6r ;
9r 9t
£
~=12r 12¢
o
[8]
a
16+ 15~
181 18}
AR o1t
24 1 | i IR | ] 24 1 { | | 1 1 1 t 1
26 27 28 29 30 15 17 19 21 23 25
Salinity (PSU) ---~--- Density (kg/mé) ~------
Survey 96-02 Station 16
Temperature (°C) Fluorescence ( Rel.)
0 5 i0 15 20 0 20 40 60 80 100
O T T T T T 1 H 0 T H T T T T T T T
i i
at ! 3t i
i
6r 6r i
E of of j
= |
5 i
J12r 12} 3
151 15}
3
i
i
181 18} :
. 21 i | il ( f 21 i i ! I 1 i 1 ! !
26 27 28 29 30 15 17 19 21 23 25

Salinity { PSU)

Depth Temp. Sal. Fluor. Density
(m) (°C) (PSU) (Rel.)(kg/m?
1 1642 28.07 47 20.33
2 16.43 28.07 48 20.33
3 16.43 28.07 49 20.33
4 1643 28.07 47  20.33
5 16.42 28.07 48 20.34
6 16.40 28.07 48 20.34
7 16.38 28.07 47 20.34
8 16.13 2810 45 20.42
9 16.09 2812 45 20.45
10 16.09 28.13 45 20.45
11 16.07 28.13 44 20.45
12 16.02 28.13 43 20.47
13 15.99 28.14 44 20.48
14 16.04 28.13 43 20.47
15 16.00 28.14 44 20.47
16 15.97 28.14 44 20.49
17 15.96 28.15 42 20.49
18 15.96 28.15 42 20.49
19 15.96 28.15 46 20.49
20 1586 28.14 43 20.49
21 1596 28,15 42 20.49
22 1595 28.15 42 20.49
23 15.96 28.15 43 20.49
24 1596 28.15 41 20.49
Depth Temp. Sal.  Fluor. Density
(m) (°C) (PSU) (Rel )(kg/m?3
1 15,93 2824 30 20.57
2 1593 2824 34 20.57
3 1592 28.24 37 20.57
4 1586 28.24 43 20.59
5 15.81 2825 45 20.61
6 1577 28.26 49 20.62
7 1573 28.26 51 20.63
8 15.67 2827 48 20.65
9 1563 28.28 47 20.67
10 15.60 28.29 45 20.68
11 15,55 28.29 46 20.69
12 1545 28.30 45 20.72
13 15.33 28.33 48 20.76
14 1520 28.34 49 20.80
15 15.04 28.37 43 20.86
16 14.88 28.40 44 20.92
17 14.82 2841 43 20.94
18 14.63 28.44 43 20.99
19 14.10 28.53 42 21.18
20 13.25 2865 41 21.43
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Survey 96-02 Station 17
Temperature (°C) Fluorescence ( Rel.)
0 5 10 15 | 20 0 20 40 60 80 100
0 T T T T T T 0 T T x’ T T T T T T
2r :ﬁ ol
4t : 4+
6F } 6k
Esf i 8t
£ : i
210t H 10+
o | L :
2r 12t i
14r 14} T~
16+ 16+
18 L l L | 18 L H i 1 1 i I |
26 27 28 29 30 15 17 19 21 23 25
Salinity (PSU) ------- Density (kg/m?®) -------
Survey 96-02 Station 18
Temperature (°C) Fluorescence ( Rel. )
o] 5 10 15 20 0 20 40 60 80 100
0 T T T T T 0 T T T T T T T T T
3F 3L
8F sk
9r ok
E .
=12r 12+ \
2. ..
© N
o) \
15+ 15+
181 ; 18-
21} j 211 i
24 ! 1 i { i I 24 1 [ | ! ! ! f ( 1
26 27 28 29 30 15 17 19 21 23 25

Salinity (PSU)

Density (kg/m?)

Depth Temp. Sal.  Fluor. Density
(m) (°C) (PSU) (Rel.)(kg/m?
1 16.91 2815 41 20.29
2 16.91 2815 46  20.29
3 1681 28.15 46 2029
4 1691 28.15 47  20.29
5 16.90 28.15 48  20.29
6 16.86 28.16 47  20.31
7 16.84 2817 46  20.31
8 16.81 28.18 47  20.33
9 16.78 28.18 46  20.33
10 1671 28.19 44 20.36
11 16.62 28.20 45  20.39
12 16.51 2825 41  20.45
13 16.44 2825 37 20.47
14 13.64 28.54 39  21.26
15 11,57 29.07 42 2206
16 11.14 29.17 43 2222
17 1118 29.16 43  22.21
Depth Temp. Sal.  Fluor. Density
{(m) (°C) (PSU) (Rel.)(kg/m?
1 17.08 2826 16  20.33
2 17.08 28.28 21 20.35
3 17.08 2828 23  20.35
4 17.08 2828 23  20.35
5 17.08 28.29 38 2035
6 17.08 28.28 41 20.35
7 17.08 2828 40  20.35
8 17.08 28239 40 20.35
9 17.07 28.28 41 20.35
10 17.06 28.29 40  20.36
11 17.04 2829 39  20.37
12 16.92 28.30 40  20.40
13 1444 2852 38  21.10
14 12.03 29.04 34 21.96
15 11.583 2820 38 2217
16 11.50 29.20 38  22.18
17 1148 2919 36 2217
18 1140 29.17 36 2218
19 1116 2922 32 2225
20 1110 29.25 35 22.29
21 11.09 2925 36 2229
22 11.09 29.24 37  22.28 |




Appendix 5.2 ( cont'd ) 100

Survey 96-02 Station 19
Temperature (°C) Fluorescence (Rel.) _____ Depth Temp.  Sal.  Fiuor. Density
0 5 10 15 20 0 20 40 e 8 100 |(m) (°C) (PSU) (Rel.)(kg/m?
P N - 1 1676 2827 43  20.41
i ; : 2 1675 2827 46  20.41
2 2 & 3 1675 28.27 47 = 20.41
ol | ol 4 1673 2828 47 2042
| 5 16.72 2828 45  20.43
6r ‘ 6r 6 16.64 2827 44 2043
—~ gl ol : 7 1599 2840 44  20.68
E | A 8 1538 2853 48  20.91
<10 10+ \ 9 1500 2854 44  21.00
g al 10 1419 2870 43 21.28
I I g 11 1362 28.86 43 2153
14} 14r i 12 1326 28.93 45 21.64
ol ol 13 1318 28.94 50  21.67
i I 14 13.16 28.94 51  21.68
18] 18} 15 13.13 28.94 46  21.68
I T S ol S b 16 13.06 28.94 46  21.69
26 27 28 29 30 15 17 19 21 23 25 17 1282 28.96 49 21.75
Salinity (PSU) ------- Density (kg/m3) ------- 18 1262 2899 46 21.82
19 1254 2901 43  21.85

Survey 96-02 Station 20
‘ Depth Temp. Sal. Fluor. Density

Temperature (°C) Fluorescence ( Rel.)
0 5 10 15 20 o 20 40 e 80 100 |(mM) (°C) (PSU) (Rel.)(kg/m?
B e — S 1 16.60 28.43 27  20.57
2 1660 2843 26  20.57
3 1660 2843 30 2057
8r 8 4 1659 28.43 34 2057
5 16.58 2843 38  20.58
6 6 6 1658 2843 39  20.58
7 1657 2844 41  20.58
ol ot 8 1651 28.44 40  20.60
z 9 16.08 2851 44 20.74
e sl 10 15.26 28.65 50  21.03
oA 11 13.78 28.95 45 21.56
al | 12 1292 2911 46  21.85
97 15 13 1244 2947 40  21.99
i i 14 12,00 29.21 41 2210
18f 18 15 11.60 2925 39 2220
16 1147 2927 37 2224
oyl o1l 17 1140 2927 37 2225
' 18 11.28 2928 38  22.27
! B I 19 11.18 2928 38  22.30
26 27 28 29 a0 5 17 19 21 23 95 (20 1113 2929 38 2231
Salinity (PSU) ------- Density (kg/me) ------- 21 1111 2929 48 2231
22 11.09 29.29 43 2232
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Survey 96-02

Temperature (°C)

5 10

15

20

121

16}

20r

Depth (m)

28+

32+

36+

40+

44+

48
26

27 28
Salinity (PSU)

101

Station 21

Fluorescence ( Rel.)
0 20 40 60

80

100

20+

24}

281

32r

36+

40+

44t

S N S O S
15 17 18 21

Density (kg/m?)

S Ao rEO Moo N O RN

BB b B D DWW WW W W W W

£
~

Depth Temp.
(m) (°C)

14.10
13.62
13.15
12.77
12.41
12.27
11.98
11.64
11.46
11.40
11.37
11.35
11.19
10.49
9.61
8.03
8.77
8.66
8.54
8.30
8.21
8.15
8.09
8.07
8.05
8.04
8.01
7.98
7.84
7.28
7.08
6.93
6.73
6.56
6.48
6.48
6.46
6.42
6.38
8.31
6.22
6.17
6.09
6.03
6.02
6.02
6.03

Sal.  Fluor. Density
(PSU) (Rel. )(kg/m®
28.99 27 21.53
29.03 34 21.66
29.08 40 21.78
29.12 48 21.89
29.16 50 21.98
29.17 49 22.02
2919 54 22.08
29.22 52 22.17
29.25 50 2222
29.26 47 22.24
29.26 46 22.25
29.26 47 22.25
29.26 43 22.28
29.21 44 22.36
29.36 44 22.61
29.44 43 22.76
29.51 38 22.86
29.52 38 22.88
29.51 39 22.89
29.55 37 22.96
29.57 36 22.98
29.57 35 22.99
2958 34 23.01
29.58 33 23.01
2959 34 23.02
29.58 34 23.02
29.58 34 23.02
29.58 33 23.02
29.56 33 23.02
29.59 30 2313
29.67 26 23.21
29.68 26 23.24
29.67 25 23.26
2973 22 23.32
2975 25 23.35
29.75 23 23.35
29.74 23 23.34
29.74 22 23.35
29.75 22 23.36
2074 22 23.37
29.77 22 23.39
29.77 22 23.40
29.77 22 23.41
29.79 22 23.44
29.79 22 23.44
29.79 22 23.44
29.79 21 23.44




Appendix 5.2 ( cont'd)

Survey 96-02

Temperature (°C)

PP A B U N N W
27 28 29 30

Salinity (PSU)

102

Station 22

Fluorescence ( Rel.)

0 20 40 60 80 100
S S A B B A
5L
1ot
15+
20+
25+
30} :l
aoL Lo Lo e [
5 17 19 21 23 25

Density (kg/m?)

Depth Temp. Sal.  Fluor. Density
(m) (°C) (PSU) (Rel.){(kg/m?
1 1558 28.98 14 21.22
2 1518 28.97 15 21.29
3 1489 2897 20 21.35
4 1466 2898 29 21.41
5 1449 2898 38 21.44
6 1444 29.00 48 21.47
7 1440 29.00 589 21.48
8 1434 2900 67 21.49
9 1423 29.01 79 21.51
10 14.03 28.97 84 21.53
11 12.39 28.86 86 21.75
12 10.33 2935 &6 22.49
13 10.16 29.36 55 22.53
14 965 2941 52 2265
15 879 2948 47 22.83
16 824 2953 44 22.95
17 747 2958 52 23.09
18 7.06 29.65 53 23.20
19 6.78 29.64 52 23.283
20 6.28 29.68 48 23.32
21 589 2974 40 23.41
22 581 2975 34 23.43
23 573 29.74 38 23.43
24 552 2973 31 23.45
25 529 2978 33  23.51
26 477 2977 36 23.56
27 4.09 29.89% 44 23.72
28 376 29.96 26  23.80
29 345 2997 16  23.84
30 252 3001 13 23.94
31 185 30.31 13 24.24
32 146 3039 13 24.32
33 1.41 3041 12 24.34
34 140 30.41 12 24.34
35 1.39 3041 12 2434
36 1.38 30.41 12 24.33
37 1.38 30.41 13 24.33
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Survey 96-02

Temperature (°C

|

15

20

12+

20+

241

28-

32

~-

{
7

————

- -— -
o ——— e

e ——

AL M N N N L

27

28 29
Salinity (PSU)
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Station 23

Fluorescence (Rel.) {m) (°C)

0 20 40 60 80 100 1 18.77

15.74
15.67
15.62
15.55
15.50
15.47
15.40
15.29

W W N O g R~ Ww N

-—
o

15.10

—t
—

14.70

iy
n

14.41
13.22
10.98
10.65
10.16
9.19

12r

—_ — -t
[6; BRSNS &%

161

— —_
~N »

-

-
[ee]

7.25

-
w

20+ 6.00

n
(o]

5.50

N
—

5.11
4.82
4.36
410
4.08

n
N

24}

NN
W

n
()]

281

%}
»

4.00
3.95
3.94

n N
[s< BN

e e 9 o e 2 e e e s e o

4.00

n
«©

32

15 17 19 21 23 3.95

N
w
w
(]

3.95

w
s

Density (kg/mé) -------

w
N

3.83

Depth Temp.

Sal. Fluor. Density
(PSU) (Rel.)(kg/m?
28.89 20 2110
28.86 21 21.08
2886 25  21.11
28.85 26  21.11
28.86 30  21.12
28.87 34 21.14
28.87 35  21.16
2887 37 2117
28.88 38  21.20
28.88 45 21.24
2896 49  21.38
28.99 86 2147
28.92 68  21.64
29.36 79  22.39
29.43 77 2250
29.47 70  22.61
29.58 61 22.85
2073 50 23.24
2991 46  23.53
2994 43  28.61
30.00 42  23.70
30.01 42 2374
30.02 34 2380
30.10 24  23.88
30.09 26  23.87
30.05 23.85
30.09 23.89
30.11 23.90
30.08 23.84
30.08 23.88
30,07 22 2387
30.08 24  23.88
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Survey 96-02

Temperature (°C)

20

Survey 96-02

Temperature {°C)

0 5 10 15
0 f T T T
3_
6..
g-
£
~12F
a
[
o
15
18}
21+
24 4 . L I ! ;
27 28 29 30 31
Salinity (PSU) -------

104

Station 24

Fluorescence ( Rel.)

20 40 60 80 100

10+

161

12F

14}

18+

12¢

15+

181

21r

24

15

20
15

17 19 21
Density {kg/m?)

Station 25

Fluorescence ( Rel. )

20 40 60 80

17 19 21 23 25
Density (kg/m?)

Depth Temp. Sal. Fluor. Density
(m) (°C) (PSU) (Rel. )(kg/m?
1 15.47 28.93 13 21.20
2 1598 2881 20 21.00
3 1581 2875 22 20.99
4 1523 28.83 27 21.18
5 1495 28.89 35 21.28
6 1474 28.92 43 21.35
7 14.38 28.93 49 21.42
8 13.61 29.03 58 21.65
9 1320 2004 T 21.74
10 12.21 29.07 85 21.95
11 1115 2922 90 22.25
12 9.87 29.32 92 22.54
13 9.19 2953 74 22.81
14 9.01 2956 65 22.86
15 8.51 2957 53 22.94
.16 7.41 2970 42 23.19
17 859 2981 35 23.39
18 593 29.91 27 23.54
19 563 2995 21 23.61
Depth Temp. Sal.  Fluor. Density
(m) (°C) (PSU) (Rel)(kg/m?
1 15.74 28.79 44 21.03
2 1572 28.82 48 21.06
3 15.56 28.77 45 21.06
4 1472 28.88 57 21.32
5 14.40 28.86 69 21.36
6 13.33 28.88 86 21.59
7 12.37 29.07 83 21.92 -
g8 1114 2925 79 22.28
9 1092 2928 75 ~-2234
10 10.61 2933 78 22.43
11 1011 2939 77 22.56
12 955 2945 74 22.69
13 887 29.50 66 22.83
14 822 29.62 53 23.02
15 7.97 29.68 44 23.10
16 7.82 29.72 40 23.15
17 741 2973 38 23.22
18 685 2975 32 23.30
19 6.51 29.86 26 23.44
20 6.40 29.89 23 23.47
21 612 2986 23 23.48
22 568 2986 19 23.61
23 559 2998 16 23.64
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Survey 96-02 Station 26
Temperature {°C) Fluorescence (Rel.)
0 5 10 15 20 0 50 100 150
O T T T T T T 0 ¥ T T T T
2k ol
4r 4t
£ 6+ 6k
=
Q.
8 8r 8r
10t 10+
12} 12+
14 i i i ! 14 L 1 1 ! 1 L )
26 27 28 29 30 15 17 19 21 23 25
Salinity (PSU) ------ Density (kg/m3) -------
Survey 96-02 Station 27
Temperature (°C) Fiuorescence ( Rel. )
0 5 10 15 20 0 20 40 60 80 100
0 IR e e S S 0 T T T T T T
.l ;
4 |
6 [
8 b
10F
12f
14}
16+
18}
20 t | ' '

15

17 18 21 23
Density (kg/m?)

Depth Temp. Sal.  Fluor. Density
{m) {°C) (PSU) (Rel)(kg/m?3
1 1687 2857 48 2062
2 16,68 28.56 52 20.65
3 1510 2862 77 21.04
4 1425 2885 94 21.39
5 13.85 2895 110 21.52
6 13.75 28.96 112 21.57
7 13.30 28.98 115 21.68
8 1285 29.02 118 21.79
9 1235 29.11 116 2195
10 12.16 28.12 110 22.00
11 11.80 28.13 103 22.07
12 1145 29.18 98 2217
13 1096 29.25 87 22.31
14 1044 2926 88  22.40
Depth Temp. Sal. Fluor. Density
(m) (°C) (PSU) (Rel.)(kg/m?
1 1451 28.92 21.39
2 1450 2880 70 21.30
3 1449 2881 66 21.31
4 1447 2881 70 21.31
5 14.44 28381 70 21.32
6 14.36 28.78 67 21.32
7 1421 2879 66 21.35
8 1410 2878 68  21.36
9 1399 2878 70 21.38
10 13.82 2879 67 2143
i1 13.58 2885 69 21.53
12 13.35 2889 68  21.60
13 13.06 28.91 71 21.67
14 12.65 28.92 65 21.75
15 1225 29.00 63 21.88
16 12.04 29.04 65 21.96
17 11.89 29.05 64 21.99
18 11.11 29.04 64 2212
19 846 2954 52 22.92
20 8.07 2974 40 23.14
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Survey 96-02

Temperature {°C)

0 5 10

14

18

181

ogl—t | |

o e o e e

- e e et e s - -

26 27 28
Salinity (PSU)

106

Station 28

Fluorescence { Rel.)
20 40 60 80

100

101

12+

16r

18r

20

17 18 21 23

10

11

12

13

14

15

16

17

18

19

20

Depth Temp. Sal.
(m) (°C) (PSU) (Rel

16.25 28.48
16.25 28.52
16.25 28.51
16.25 28.52
16.25 28.52
16.25 28.52
16.25 28.52
16.22 28.52
16.08 28.55
15.98 28.59
15.88 28.62
15.81 28.63
15.61 28.65
15.09 28.72
14.84 28.79
14.78 28.79
14.63 28.81
13.89 28.62
10.72 29.08

9.71  29.44

Fluor.

35

34

32

32

35

33

35

36

37

42

47

48

57

64

71

72

73

74

64

54

Density

Y(kg/ms

20.68

20.72

20.71

20.71

20.71

20.71

20.72

20.72

20.78

20.83

20.87

20.90

20.95

21.12

21.23

21.24

21.28

21.28

22.21

22.66
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Survey 96-02 Station 29

Depth Temp. Sal. Fluor. Density

Temperature (°C) Fiuorescence (Rel.) (m) (°C) (PSU) (Rel)(kg/m?3

0 5 10 15 20 0 20 40 60 80 100 120 140 1 1638 2850 25  20.67
: -2  18.38 28.52 27 20.68

R L B TTTTTT T 3 1638 28.52 27  20.68
4 16,38 28,52 26 20.69

5 16.32 28.51 28 20.69

6 16.18 28.51 31 20.73

7 16.13 28,53 34 20.75

8 16.12 28,53 38 20.75

9 16.09 28.53 40 20.76

i0 16.07 28554 37 20.77

i1 15.99 28.61 44 20.84

12 15.80 28.61 48 20.89

13 15.58 28.65 52 20.96

14 15.30 2869 56 21.05

15 14.57 28.58 &7 21.12

16 13.04 28.78 81 21.57

17  11.62 29.12 123 22.10

18 10.08 29.11 98 22.34

19 853 29.71 .68 23.05

20 7.75 29.77 42 23.20

21 625 29.65 48 23.30

22 470 29.96 84 23.71

23 3.85 29.91 77 23.74

24 311 2987 55 23.78

25 2.50 29.82 44 23.79

26 2.17 30.13 25 24.06

27 203 3014 17 24.08

28 179 3022 15 24.16

29 126 3026 14 24.22

30 0.86 3039 13 24.34

31 0.51 30.61 12 24 .54

32 043 3064 11 24.57

%] ' % 33 041 3064 11 2457
34 040 3063 11 24.56

35 0.40 3062 11 24.55

40H 40+ 36 040 3082 11 24,55
: 37 041 30.61 11 24.55

38 040 30.61 11 24 54

7Y A Y N N /9P N S T Y N 39 040 3060 11 2454
27 28 29 30 31 15 17 19 21 23 25 40 040 3080 11 24.54
41 040 3060 11 24.54

Salinity (PSU) ------- Density (kg/m?) ------- 42 040 3060 11  24.54
143 040 3059 10 2453 |
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Survey 96-02 Station 30
Depth Temp. Sal.  Fluor. Density
Temperature (°C) Fluorescence (Rel.) ___ (m) (°C) (PSU) (Rel)(kg/m?
0 5 10 15 20 0 20 40 60 80 dfoo 120 | 1 1847 2856 18 2070
16.48 28.56 19 20.70

16.47 2855 19  20.69
16.40 28.60 21 20.74
16.39 28.67 24  20.80
16.40 28.69 27  20.81
16.41 2870 30  20.82
16.45 2876 33  20.86
16.42 28.77 37  20.87
10 16.23 28.79 37  20.93
11 16.10 28.81 40  20.97
12 1598 28.77 40 2097
13 15.68 28.81 42  21.06
14 1532 2879 47  21.13
15 14.84 2889 56  21.30
16 14.25 2876 63  21.32
17 1077 29.05 105 22.19
18 946 2941 49 2267
19 858 2954 37 2291

W oo N O O W

12r 12+

161 161

—~20¢ 20+
E 20 780 2964 35  23.10
s 21. 6.92 2973 46  23.28
g, ol 22 639 2977 52  23.38
23 549 2980 42 2350

24 419 2981 32 2364

25 312 2997 21  23.86

28| 28t 26 279 3011 18  24.00
27 260 3012 16  24.02

, 28 245 3013 16  24.04

anl } aal. 29 232 3016 14  24.08
‘ 5 30 175 8016 15 24.12

31 165 30.30 14 24.23

32 151 3035 14 24.28

% % 33 1.08 3047 13  24.40
; 34 077 3052 11  24.46

§ 35 044 30.66 10 24.58

404 a0f 36 042 8067 10 24.60
37 042 3067 10 2459

i 38 042 3067 11 2460

PP U R U S N 797 SR N N N B 39 042 3068 10 24.60
27 28 29 30 31 15 17 18 21 23 25 40 042 3068 24.60

Salinity (PSU) ------- Density (kg/m®} ------- 42 042 30.68 24.60
43 042 30.68 24.60 |

9

41 042 3068 9 24.60
9
8
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Survey 96-02 Station 31
Depth Temp. Sal. Fluor. Density
Temperature (°C) ___ Fluorescence ( Rel. ) (m) (°C) (PSU) (Rel.)(kg/m3
o 5 10 15 20 o 20 4 s s 00 | | 1861 2838 11 2053
O T . | 2 1662 2842 18 2055
3 1662 2842 19  20.55
4 1661 2841 21 2055
5 1657 28.41 23  20.56
4 4 6 1651 2841 27 2057
7 1648 2842 31 2059
8 16.47 2842 31  20.59
8 gl 9 1646 2842 34  20.59
10 1645 28.42 37 2059
11 1644 2842 37  20.60
ol ol 12 1627 28.46 39  20.67
13 1583 28.63 45  20.89
14 1435 2872 61  21.27
15 11.90 29.02 75 21.96
18¢ 161 16 10.61 29.35 78 2244
17 999 29.38 56 2257
18 9.39 2944 33 22.71
o0k 20k 19 842 29.46 38  22.87
E 20 751 29.62 44 2312
< o1 698 2975 48  23.29
§24_ oal 29 820 2971 49 2335
23 537 2977 41 2349
24 441 2982 29 2363
, 25 400 29.89 21  23.72
281 ; 281 26 355 2991 18 2378
27 341 3007 19 23.92
} 28 3.39 3005 17  23.90
asl 3l 29 2588 30.00 17 2390
4 30 227 30.01 14 2396
31 173 3043 13 24.09
N ' 32 154 3047 14 2414
s6f y % 33 137 3022 12 2418
} 34 141 3026 12  24.23
35 081 8039 11 2435
407 40t 3 062 30.68 11 2459
37 059 3080 10 24.69
i 38 050 30.85 10 2473
P/ H T Y O 4 : 39 046 3088 10 2476
27 28 29 30 31 15 17 19 21 23 25 40 046 3087 10 24.76
41 046 3087 10 2475
Salinity (PSU)} -~----- Density (kg/mé) -=------ 42 045 3087 10 0475
43 043 3088 9 2477 |
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Survey 96-02 Station 32
Depth Temp. Sal.  Fluor. Density
Temperature {°C) Fluorescence ( Rel. ) (m) (°C) (PSU) (Rel. )(kg/m?
0 5 10 15 20 0 20 40 60 8 100 1 1622 28.80 17  20.94
O T O T T 2 1623 2882 18 2095
; A 3 1625 2881 17  20.94
4 1618 2880 19  20.95
Al al 5 1610 2881 23  20.97
; 6 1605 2883 29  20.99
7 1600 2883 83  21.01
8 1590 28.85 36  21.04
8 8 9 1582 28.85 39  21.06
10 1580 28.86 41  21.07
11 1579 28.86 39  21.07
12} 12} 12 1578 28.86 40  21.08
13 1576 28.86 43  21.08
14 1575 28.86 41  21.08
16 16 15 1575 28.86 45  21.08
; 16 1575 28.86 47  21.08
R 17 1575 28.86 48  21.09
£ ‘ 18 1572 28.86 51  21.09
c20F 201 .
5 19 15.66 28.87 54  21.11
° 20 1515 28.80 53  21.17
. 21 1420 28.90 49 21.44
24y 24y 22 11.64 28.72 48  21.78
23 596 2936 47 2310
24 402 3003 32 23.83
28} 28} 25 358 29.97 26  23.83
26 2.69 380.05 21  23.96
i 27 240 3015 19  24.08
ok sl - 28 224 80.18 16  24.09
™ 29 1.83 3025 14  24.18
; 30 149 3031 13  24.25
N ol st 101 %036 12 2432
; . 32 0.60 3050 11 2445 =
I 33 037 3078 10  24.69 '
34 031 3084 10 2474
g N T I U %oy M N N S A O
35 030 80.84 9 2473
27 28 29 30 31 15 17 19 21 23 25 36  0.30 130.84 10 24.74
Salinity (PSU) ------- Density (kg/m3) -=------ 37  0.30 3084 10 24.73
38 030 80.83 8  24.73
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Survey 96-02

Temperature (°C)
- 10 15

20

12¢

N e ———

16+

Depth (m)
3

24+

28+

32+

36+

gl L1 1 4 |

27 28 29 30
Salinity ( PSU)

12r

161

20+

24~

28+

32r

36+

111

Station 33

Fluorescence (Rel. )
20 40 60 80 100

40

17 19 21 23 25

1

0 N O AW N

11
12
13
14
15
16
17
18
18
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

38

Depth Temp.
(m) (°C)

16.92
16.75
16.62
16.52
16.48
16.45
16.43
16.42
16.40
16.38
16.35
16.30
16.15
15.87
15.80
15.78
15.77

-15.77

15.72
15.65
14.72
1217
8.63
6.43
5.42
5.20
4.46
3.82
2.82
1.98
1.98
1.93
1.78
1.48
1.07
0.67
0.62
0.61

Sal. Fluor. Density
(PSU) (Rel.)(kg/m?3
2882 8 20.79
2883 8 20.84
2882 9 20.87
28.83 11 20.89
28.83 12 20.90
28.83 13 20.91
28.83 13 20.92
28.83 15 20.92
28.83 186 20.92
28.83 18 20.93
28.83 18 20.93
28.82 20 20.94
28.80 22 20.95
28.82 24  21.08
2884 25 21.06
2884 25 21.07
28.85 28 21.07
28.87 28 21.09
28.87 30 21.10
28.86 31 21.11
28.71 29 21.18
28.84 33 21.78
29.06 33 22.51
29.50 34 23.16
29.78 29 23.50
29.88 20 23.60
2995 21 23.73
29.97 17 23.81
30.02 15 23.93
30.26 12 2417
30.21 10~ 24.14
3023 9 24.15
3022 9 24.16
3034 10 24.27
3053 10 24.45
30.80 10 24.69
30.87 6 24,75
30.78 6 24.68
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Survey 96-02

Temperature (°C)

0 8 10 15
O T T 1 T
5.
10+

15+

e e et e e e e e e o e i 2 o im0 A T e e

Depth (m)

201

»
LAY P
A ———

25+

r-

30r

asl L Lo b

27 28 29 30
Salinity (PSU)

31

112

Station 34

Fluorescence (Rel.)
0 20 40 60 80

100

10F

15+

-

201

25r

e

30+

35L|!|lfiilr

15 17 19 21 23
Density (kg/m?®)

25

1

W 0 ~N ®»® O, s~ W

0 L W W NN NN NN N
ST LS TR & T S Y

Depth Temp.
(m) (°C)

17.32
17.29
17.19
17.07
16.91
16.85
16.82
16.79
18.77
16.77
16.75
16.72
16.70
16.67
16.60
16.35
15.18
11.82
10.60
9.61
8.89
8.46
7.45
6.22
5.67
4.72
3.90
3.20
2.84
2.55
2.48
2.45
2.44

Sal. Fluor. Density
(PSU) (Rel.)(kg/m?
28.86 @ 20.73
28.85 9 20.74
2884 9 20.75
28.84 11 20.78
28.85 11 20.82
28.86 12 20.84
28.86 13 20.85
2886 15  20.85
28.86 17  20.86
28.86 19  20.86
28.85 21 20.86
28.86 21 20.87
28.86 24  20.87
28.85 24  20.88
28.84 24  20.88
28.83 24  20.93
2865 34  21.04
28.95 48  21.83
29.16 59  22.30
29.17 58 2246
2838 52 22.74
29.36 37 2278
2940 38 22986
29.61 Si 23.27
29.61 26  23.33
29.75 23 2354
29.80 23  23.66
29.99 18  23.87
2998 12 23.89
3007 10  23.98
30.07 8 23.99

30.07 9 23.99
30.07 8 23.99
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Survey 96-02

Temperature (°C)

10 15

12r

211

24+
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30—

26 27

Salinity (PSU)

28 29

113

Station 35

Fluorescence (Rel.)

20

40 60 80

100

121

181

21¢

24t

27+
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s

e
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30—

Density (kg/m3)

17

19 21 23

1

BN s B AV

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28

29

Depth Temp.
(m) (°C)

17.39
17.40
17.43
17.39
17.22
17.05
16.97
16.89
16.82
16.80
16.78
16.77
16.74
16.70
16.62
16.01
12.92
10.99
10.24
9.88
9.64
8.96
8.5
7.63
7.09
6.23
5.12
4.53

3.20

Sal.  Fluor. Density
(PSU) (Rel. )(kg/m?
28.87 6 | 20.72
28.87 7 20.73
2888 8 20.73
2886 8 20.72
28.86 8 20.76
28.86 8 20.80
28.86 10  20.82
28.86 10  20.84
28.87 11 20.86
28.87 11 20.86
28.87 13 20.87
28.87 13  20.87
28.87 15  20.88
28.86 14  20.88
28.85 18  20.89
28.76 18  20.95
28.60 29 2145
29.12 33 22.21
29.20 38 2238
29.27 38  22.51

29.26 32 2253
29.33 35  22.68
2039 34 2280
29.37 37 2290
29.53 23.10
29.46 23.15
29.66 23.43
29.70 23.52
29.84 23.99
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Survey 96-02 Station 36
Depth Temp. Sal. Fluor. Density
Temperature (°C) Fluorescence { Rel.) (m) (°C) (PSU) (Rel.)(kg/m?
[} 5 10 15 20 0 20 40 60 80 100 1 1715 28.87 19 20.78
O =711~ T T T 1T 1 B R B R
2 1716 28.87 12  20.78
t I
i ]
| 5 3 1714 2886 13  20.78
1 i
H i
.: ; 4 1711 2887 14  20.79
1 1
i E 5 17.07 2887 15 20.80
1 i
5t ] 5F :
1 ; 6 16.98 28.87 16  20.82
i !
1 i
; ; 7 16.93 28.87 19  20.83
i 1
f E 8 1685 2887 21  20.85
1] i
i 1
; i, 9 16.80 28.87 22 2087
1 1
] 1
10+ ; 10+ ; 10 16.78 28.88 22 2087
! i
! i 11 1677 28.88 23  20.87
- i )
e i 1
= i i 12 1676 28.88 27  20.87
g ! !
a 5 ; 13 1675 28.88 31  20.88
] H
¢ ! 14 16.68 28.85 24  20.87
15+ /‘ 15+ !
\ 15 16.18 28.84 29  20.98
‘\\ 16 14.87 28.74 31 21.17
A
\ 17 1277 28.85 44  21.68
1
1
i 18 10.82 29.20 49  22.29
20F 20t |
‘: 19 10.27 29.31 39 2247
1
] 20 1002 2930 32 2250
1
1
i 21 967 2932 29 2258
1
7/
AN 22 932 2935 27 22.65
T
| | A
25 25 ' 23 904 2935 26 22,69
26 27 28 29 30 15 17 19 21 23 25
Salinity (PSU) ------- Density (kg/ms) ~------ 24 697 2930 24 2293
25 559 2973 23  23.44
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Survey 96-02 Station 37
Depth Temp. Sal. Fluor. Density
Temperature (°C) Fluorescence ( Rel. ) (m) (°C) (PSU) (Rel.)(kg/m?
0 5 10 15 20 0 20 40 60 80 100 1 17.32 28.84 13 20.72
O 71T 17 1 171 o S O E S I S R :
2 17.31 28.83 17  20.72
]
I
E 3 17.32 2884 18 20.72
t
g 4 17.30 2883 18 20.72
I
E 5 17.30 2883 19  20.72
I
5t i 5t
! 6 1722 2883 19 20.73
]
1]
': 7 1690 2885 22  20.83
1
; 8 16.74 28.88 24  20.88
1
; 9 1673 28.88 26  20.88
10F g 10} 10 16.69 28.87 26  20.89
1
_ i 11 16.63 28.87 25  20.90
E !
- . 12 16.40 28.87 27 20.95
£ i
1]
a } 13 15.86 28.89 32  21.08
\ 14 1515 28.89 42 21.24
15+ n\ 151
! 15 12.69 29.14 61  21.92
!
1
‘: 16 11.52 29.21 63 22.18
I
f 17 1058 29.27 57  22.38
i
i 18 1035 2931 50 2246
20+ | 20t
E 19 1017 29.31 51 2248
! 20 9.84 2933 45 22.56
1
! 21 966 2035 41 2260
1
1
"/ 22 956 2935 41  22.61
L Y | | !
25 %5 23 926 2934 39 2265
26 27 28 29 30 15 17 19 21 23 25
Salinity (PSU) ------- Density (kg/me) ------- 24 859 2937 3 2278

25 726 29.52 39 23.07
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Appendix 6.1 Survey 96-01 irradiance (umol/s/m?2) profiles.

Survey 96-01 Station 3
Depth Irradiance Ln
Irradiance (pmol /s /m?) (m)  (udmol/s/m?) lrradiance

1 289 5.67

° 100 200 300 2 : 210 5.35

0 ‘ i ' ; . 3 171 5.14

4 132 4.88

5 108 4.68

6 82 4.41

7 67 4.20

8 53 3.97

9 42 3.73

10 32 3.48

11 26 3.26

12 25 3.23

13 17 2.80

14 16 2.74

= 15 10 2.33
E 16 9 2.23
< 17 8 2.04
é‘ 18 6 1.82
o 19 5 1.69
20 5 1.52

21 4 1.49

22 3 1.25

23 3 1.09

24 2 0.90

25 2 0.87

26 2 0.69

27 2 0.54

28 2 0.51

29 2 0.41

30 1 0.32

36 I ! ] ! | | ! 31 1 0.14
32 1 0.20

0 1 2 3 4 5 6 33 1 018

Ln ----e-- 34 1 0.09
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Survey 96-01 Station 4
{rradiance (Umol/s/m?)
Q 50 100 150 200 250
O T T T T T T T T
21 g ) L i | ( H L 1 I
0 1 2 3 6
ln --eowa-
Survey 96-01 Station 5
Irradiance (umol/s/ m?)
0 50 100 150 200
O T ] T 7 T
3 -
6-
£ 9+ ,,"’
!
12k
o)
151 pd
18 s
21 "" 1 1 1. I\ L L ' I 1
0 1 2 3 8

Depth  |rradiance Ln
(m) (pmolls/m?) Irradiance
1 204 5.32
2 152 5.02
3 108 4,69
4 79 4.37
5 57 4.05
6 43 3.77
7 32 3.48
8 25 3.23
9 20 2.98
10 15 2.73
11 12 2.47
12 9 2.22
13 7 1.97
14 6 1.73
15 4 1.48
16 3 1.23
17 3 0.97
18 2 0.74
19 2 0.53
20 1 0.35
21 1 0.19
22 1 0.05
ﬁ]epth Irradiance Ln
(m) { ymol/s/m*} Irradiance
1 177 5.18
2 121 4.80
3 81 4.40
4 61 4,10
5 49 3.89
8 38 3.62
7 30 3.39
8 23 3.13
9 18 2,90
10 14 2.64
11 11 2.41
12 9 2.17
13 7 1.96
14 6 1.74
15 4 1.50
16 4 1.27
17 3 1.05
18 2 0.84
19 2 0.62
20 1 0.38
21 1 0.18
22 1 0.02
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Survey 96-01 Station 6

Irradiance (umol/s/m?)
0 50 100 150 200

Depth (m)

s
21 1 ! I I 1 1 ! i i It 1

0 1 2 3 4 5 6
kn -=-----
Survey 96-01 Station 7
Irradiance (umol/s/m?)
0 100 200 300 400 500

25¢

30 H ] { | ! | 1 i 1 ! 1 { !

Depth Irradiance Ln
{m) ( ymol/s/im? ) lrradiance
1 146 4.98
2 121 479 -
3 81 4,40
4 61 4.1
5 43 375
6 32 3.46
7 24 3.20
8 19 2.93
9 15 2.68
10 11 2.43
11 9 2.19
12 7 1.94
13 6 1.71
14 4 1.48
16 3 1.23
16 3 1.01
17 2 0.78
18 2 0.56
19 1 0.37
20 1 0.20
21 1 0.03
Depth Irradiance Ln
(m) { pmol/s/im? ) lrradiance
1 458 6.13
2 298 5.70
3 207 5.33
4 142 4.96
5 111 4.71
6 87 4.47
7 64 4.16
8 54 3.98
9 42 3.74
10 33 3.51
11 26 3.28
12 21 3.06
13 17 2.82
14 14 2.64
15 12 2.44
16 9 2.23
17 8 2.03
18 ) 1.84
19 5 1.66
20 4 1.49
21 4 1.30
22 3 1.12
23 3 0.93
24 2 0.75
25 2 0.56
26 2 0.41
27 1 0.29
28 1 0.17
29 1 0.01
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Survey 96-01 Station 8
Irradiance (pmol/s/m?)
0 50 100 150 200 250
24 ':’ i L i 1 1 1 I L ! !
0 1 2 3 4 5 6
ln -------
Survey 96-01 Station 9
Irradiance (umol/s/m?)
-5 15 35 55
O T T T T ¥
3 -
6 |
£ gt
s |
D12
O -
15+
181 -
21
0 1 2 4

Depth lrradiance Ln
(m) ( pmolfs/m?) lIrradiance
1 236 5.46
2 173 515
3 123 4.81
4 96 4.57
5 72 427
6 57 4.04
7 43 3.76
8 33 3.49
9 26 3.24
10 19 2.95
11 15 2.72
12 12 2.46
13 9 222
14 7 1.99
15 6 1.78
16 5 1.54
17 4 1.32
18 3 1.12
19 3 0.93
20 2 0.74
21 2 0.59
22 1 0.40
23 1 0.23
24 1 0.05
Depth Irradiance Ln
(m) ( umol/s/im?) lIrradiance
1 50 3.91
2 34 3.53
3 27 3.28
4 20 2.99
5 16 2.75
6 12 2.52
7 10 2.28
8 8 2.05
9 6 1.83
10 5 1.63
11 4 1.42
12 3 1.24
13 3 1.05
14 2 0.89
15 2 0.72
16 2 0.57
17 2 0.44
18 1 0.28
19 1 0.15
20 1 0.01
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Survey 96-01 Station 10
Depth Irradiance Ln
Irradiance (umol/s/m?) (m) ( umol/s/m?) Irradiance
0 50 100 150 1 140 4.94
0 = ™ 2 97 457
‘ 3 78 436
4 60 4.10
5 49 3.89
6 40 3.69
7 32 3.47
8 27 3.29
9 22 3.09
10 18 2.91
11 15 2.72
12 13 2.55
13 11 2.36
14 9 2.19
15 8 2.04
16 6 1.86
17 5 1.69
18 5 1.53
.19 4 1.38
20 3 1.24
| 21 3 1.11
247 22 3 0.98
23 2 0.86
| 24 2 075
25 2 0.65
; 26 2 052
3l 1 | | ! 1 ! 27 1 039
0 1 2 3 4 5 28 1 0.27
ln ------- 29 1 0.15
30 1 0.04
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Survey 96-01 Station 11
Irradiance (umol/s/m?)
0 20 40 80 80 100 120
E
e
a
M)
o
5
Survey 96-01 Station 12
Irradiance { ymol/s/m?)
0 50 100 150 200
27 :/"
30 ! 1 i 1 1 i 1 Il 1 1 i !
0 1 2 3 4 5 6

Depth Irradiance Ln
(m) ( ymolfs/m?) Irradiance
1 101 462
2 71 427
3 54 3.98
4 40 3.68
5 31 3.44
6 25 - 3.22
7 21 3.03
8 17 2.82
9 13 2.59
10 11 2.39
11 9 2.21
12 8 2.02
13 <] 1.85
14 5 1.66
15 5 1.51
16 4 1.34
17 3 1.22
18 3 1.07
19 3 0.95
20 2 0.81
21 2 0.68
22 2 0.56
23 2 0.45
24 1 0.30
25 1 0.20
26 1 0.06
Depth Irradiance Ln
(m) ( umolfs/m#} Irradiance
1 168 5.12
2 141 4.95
3 102 4.62
4 79 4.37
5 62 412
6 49 3.89
7 39 3.66
8 32 3.47
9 25 3.24
10 21 3.04
11 17 2.81
12 14 2.60
13 11 2.38
14 9 2.19
15 8 2.03
16 6 1.84
17 5 1.70
18 5 1.53
19 4 1.38
20 3 1.24
21 3 1.09
22 3 0.95
23 2 0.82
24 2 0.68
25 2 0.57
26 2 0.46
27 1 0.33
28 1 0.22
29 1 0.11
30 1 0.01
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Survey 96-01 Station 13
. R Depth Irradiance Ln
Iradiance (pmol/s/m*) (m) ( umolfs/m?) lrradiance
0 20 40 60 80 100

0 , ' i . i : : , . 1 86 4.46
2 57 4.04 .

3 37 3.61

4 28 3.32

5 19 2.95

6 16 277

€ 7 13 2,53
Z 8 10 2.27
§ 9 7 2.00
Qo 10 5 1.70
11 4 1.43

12 3 1.19

13 3 1.05

14 2 0.90

, 15 2 0.73

0 1 5 3 4 5 16 2 0.52

LA oo 17 1 0.32

18 1 0.12

Survey 96-01 Station 14
. Depth {rradiance Ln
Iradiance {umol/s/m*) (m)  (umolis/m?) Irradiance
0 20 40 60 80 100

0 . : . | . | ) ’ . 1 81 4.39

2 68 4.22

3 89 4.23

4 72 427

5 58 4.06

6 45 3.81

7 34 3.53

— 8 25 3.23
E 9 20 2.97
< 10 16 2.76
o 11 12 2.46
0O 12 9 2.22
13 7 1.98

14 6 1.74

15 4 1.50

16 4 1.26

17 3 1.056

18 2 0.84

L 19 2 0.63

0 1 2 3 4 5 20 2 0.43

LA —memmee 21 1 0.25

22 1 0.07
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Station 15

Irradiance ( umol/s/m?2)

200 400 600 800

Survey 96-01

Station 16

Irradiance { umol/s/ m?)
200 400 600

30 .

Depth Irradiance Ln
(m) ( umol/s/im*} lrradiance
1 652 6.48
2 444 6.09
3 345 5.84
4 202 5.31
5 127 4.84
6 67 4.21
7 56 4.02
8 41 3.71
9 28 3.33
10 22 3.10
11 19 2.95
12 19 2.92
13 17 2.84
14 16 2.75
15 12 2.52
16 10 2.31
17 8 2.13
18 7 1.95
19 6 1.76
20 5 1.59
21 4 1.30
22 3 1.07
23 3 0.93
24 2 0.78
25 2 0.69
26 2 0.60
27 2 0.52
Depth Irradiance Ln
(m) ( pmol/s/m2 ) Irradiance
1 570 6.35
2 268 5.59
3 207 5.33
4 170 5.14
5 122 4.80
6 93 4.53
7 79 4.37
8 60 4.09
9 43 3.77
10 34 3.562
11 27 3.30
12 21 3.07
13 17 2.85
14 14 2.66
15 13 2.53
16 10 2.29
17 8 2.08
18 6 1.86
19 5 1.67
20 5 1.55
21 4 1.45
22 4 1.29
23 3 1.15
24 3 1.00
25 2 0.89
26 2 0.73
27 2 0.53
28 1 0.39
29 1 0.31
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Survey 96-01 Station 17

Irradiance (umol/s/m?)

129

0 200 400 600 800
0 . T T T I
244 ;
27
30 i | ! | L I I | | !
0 1 2 3 4 5 7

Depth
(m)

BT T . . . . .
G BhGON A ©oe Nk NN =

NN N DN NN DNRNDNDNDN 2 oo
W 0 N O O P WN -0 O oo ~N»

Irradiance
( pmol/s/im? )

567
857
666
568
394
312
235
187
145
113
92
71
57
47
39
31
27

Ln
Irradiance

6.34
6.75
6.50
6.34
5.98
574
5.46
523
4.97
4.73
4.52
426
4.04
3.84
3.67
3.43
3.30
3.15
2.97
2.83
268
2.54
2.38
224
2.1
1.98
1.84
1.71
1.58
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Survey 96-01 Station 18

lrradiance (umol/s/m?)

] 200 400 600

130

1000

12+
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Survey 96-01 Station 19
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Survey 96-01 Station 20
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Survey 96-01 Station 22
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Survey 96-01 Station 25
Irradiance ( umol/s/m?)
0 20 40 60 80 100
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Depth frradiance Ln
{m) ( ymolis/m?) lrradiance
1 59 4.07
2 44 3.78
3 32 3.46
4 23 3.15
5 18 2.92
6 15 2.69
7 12 2.50
8 10 2.28
9 8 2.08
10 7 1.87
11 5 1.65
12 4 1.44
13 3 1.23
14 3 1.05
15 2 0.84
16 2 0.67
17 2 0.52
18 1 0.35
19 1 0.21
20 1 0.06
Depth Irradiance Ln
(m) ( pmolfs/im?) Irradiance
1 86 4.45
2 62 412
3 45 3.81
4 34 3.53
5 27 3.28
6 21 3.05
7 17 2.84
8 14 2.63
9 11 2.43
10 9 2.22
11 7 2.00
12 6 1.81
13 5 1.63
14 4 1.44
15 4 1.25
16 3 1.08
17 2 0.91
18 2 0.75
19 2 0.58
20 2 0.43
21 1 0.26
22 1 0.11
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Appendix 6.2 Survey 96-02 irradiance ( pmol/s/ m?) profiles.

Survey 96-02 Station 1

Depth  lrradiance Ln
Irradiance (umol /s /m?) (m) (umol/s/m?) lIrradiance

1 898 6.80
0 200 400 600 800 1000 5 636 6.46
0 3 337 5.82
4 355 5.87
5 370 5.91
¢] 282 5.64
5 7 230 5.44
8 183 5.26
9 157 5.06
10 127 4.85
10 11 99 4.60
12 80 4.38
13 67 4.21
14 56 403
15 15 46 3.84
16 41 3.72
— 17 36 3.59
E 18 31 3.43
<20 19 26 3.27
8— 20 23 3.12
O 21 20 2.99
; 22 17 2.84
25§ ’ 23 14 2.65
24 13 2.55
25 11 2.41
26 10 2.31
30} 27 9 2.18
28 8 2.06
29 7 1.84
30 6 1.80
35¢ 31 5 1.68
32 5 1.55
33 4 1.43
; 34 4 1.30
gob—t— bt 1t b b b b e L 35 3 1.22
o 1 2 3 4 5 6 7 8 36 3 1.10
37 3 0.99
Ln (lrradiance) ------- 38 2 0.86
39 2 0.73
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Survey 96-02 Station 2
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Depth  Irradiance Ln
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1 93 4.54
2 66 4.20
3 45 3.80
4 39 3.65
5 35 3.55
6 34 3.53
7 34 3.51
8 34 3.54
9 36 3.58
10 37 3.61
11 38 3.64
12 _ 36 3.60
13 34 3.52
14 28 3.31
15 24 3.18
16 21 3.04
17 18 2.87
18 15 2.73
19 13 2.60
20 1 2.44
21 10 2.29
22 8 2.14
23 7 1.98
Depth  Irradiance Ln
(m) (umol/s/m?) Irradiance
1 160 5.07
2 90 4.50
3 62 4.13
4 47 3.85
5 37 3.60
6 28 3.33
7 21 3.06
8 16 2.79
9 13 2.55
10 10 2.33
11 8 2.08
12 6 1.85
13 5 1.66
14 5 1.51
15 4 1.32
16 3 1.12
17 2 0.88
18 2 0.68
19 2 0.46
20 1 0.29
21 1 0.11%
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Survey 96-02 Station 4
Irradiance (pmol/s/m?)
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Ln (lrradiance)

Depth  {rradiance Ln
(m) (pmol/s/m?) lrradiance
1 214 5.36
2 150 5.01
3 106 4.67
4 86 4.46
5 69 423
6 55 4.00
7 44 3.79
8 36 3.59
9 30 3.40
10 24 3.19
11 20 2.98
12 16 2.78
13 13 2.58
14 11 2.40
15 9 2.23
16 8 2.05
17 7 1.87
18 6 1.72
19 5 1.56
20 4 1.39
21 3 1.24
22 3 1.06
23 2 0.90
24 2 0.71
25 2 0.55
26 1 0.37
Depth  lrradiance Ln
(m) (pmol/s/m?) Irradiance
1 342 5.83
2 269 5.59
3 224 5.41
4 171 5.14
5 137 4.92
6 106 4.66
7 84 4.43
8 68 4.22
9 54 4.00
10 44 3.78
11 36 3.59
12 30 3.40
13 25 3.24
14 21 3.06
15 18 2.86
16 15 2.71
17 13 2.53
18 10 2.34
19 8 2.14
20 7 1.95
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Depth Irradiance Ln
(m) (umol/s/m*) Irradiance
1 1348 7.21
2 995 6.90
3 779 6.66
4 466 6.14
5 411 6.02
6 310 574
7 266 5.58
8 201 5.30
9 155 5.04
10 115 475
11 89 4.49
12 66 4.20
13 53 3.96
14 40 3.69
15 31 3.45
16 24 3.18
17 19 2.95
18 16 2.75
19 12 2.52
20 10 2.29
21 8 2.04
22 6 1.82
Depth Irradiance Ln
(m) (umol/s/im?*) lIrradiance
1 1027 6.93
2 731 6.59
3 544 6.30
4 354 5.87
272 5.61
6 206 533
7 162 5.08
8 121 4.79
9 91 4.51
10 71 4.26
11 55 4.01
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Survey 96-02 Station 8
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Depth  Irradiance Ln
(m) (umol/s/m?) lrradiance

1 121 4.79

2 81 4.39

3 59 4,08

4 44 3.79

5 35 3.56

6 29 3.38

Depth  lrradiance Ln
(m) (Hmol/s/m?) |rradiance

1 777 6.66

2 490 6.19

3 355 5.87

4 252 5.53

5 192 5.26

6 146 4.98

7 117 4.76

8 88 4.48

9 70 4.25

10 54 3.98

11 41 3.72

12 31 3.44
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Survey 96-02 Station 11
) Depth Irradiance Ln
Irradiance (pmol/s/m?) _ (m) (pmol/s/m?) Irradiance
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1 454 6.12
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2? 3 275 5.62
4l 4 170 5.14
—~ 5 132 4.88
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=
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9 48 3.87
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14 x I ; i ' ‘1 1 ! L L : : L 11 31 3.44
0 1 2 3 4 5 6 7 12 05 392
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Survey 96-02 Station 12 _
) Depth lIrradiance Ln
frradiance (umol/s/m?) (m) (umolfs/im?) lIrradiance
0 200 400 600 800 1000 1200 1 1110 7 01
o T 2 746 6.61
3 617, 6.42
4 426 6.05
5 301 5.71
6 213 5.36
7 171 5.14
8 133 4.89
9 105 4.65
10 84 4.43
11 66 4.19
12 52 3.95
13 41 3.71
14 33 3.51
15 26 3.27
0 1 2 3 4 5 6 7 8
Ln (lrradiance) ------- 16 21 3.04
17 17 2.82
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Survey 96-02

Irradiance (umol/s/m?)
200
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Depth (m)

Survey 96-02

Depth (m)

Station 14
lrradiance (pmol/s/m?)
20 40 60 80 100 120
5

Depth  lrradiance Ln
(m) (pmol/s/m*) lrradiance
1 358 5.88
2 228 5.43
3 198 5.29
4 152 5.02
5 123 4.81
6 99 4.60
7 83 4.42
8 70 4.25
9 57 4,04
10 48 3.87
11 39 3.66
12 31 3.44
13 26 3.25
14 21 3.07
15 17 2.85
16 14 2.63
17 12 2.45
18 10 2.30
Depth Irradiance Ln
(m) (umol/s/m?) lrradiance
1 112 4,72
2 72 4.28
3 49 3.90
4 41 3.71
5 34 3.51
6 24 3.18
7 18 2.90
8 14 2.66
9 11 2.42
10 9 2.20
11 7 1.98
12 6 1.76
13 5 1.54
14 4 1.33
15 3 1.12
16 3 0.92
17 2 0.72
18 2 0.54
19 1 0.34
20 1 0.15
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Survey 96-02 Station 15
Depth Irradiance Ln
Irradiance (umol/s/m?) (m) (umol/s/m?) lrradiance
0 50 100 150 200 1 147 4,99
0 . , , , : \ ‘ 2 132 4.88
5 3 92 4.52
- 4 67 4
5 49 3.90
6 37 3.62
7 29 3.38
8 23 3.15
= 9 19 2.93
~ 10 15 2.71
%_ 1 12 2.49
2 12 10 2.27
13 8 2.05
14 6 1.84
15 5 1.62
16 4 1.38
17 3 1.16
18 3 0.92
24 ! : ; : : : ' : ’ : ’ 19 2 0.71
0 1 2 3 4 5 6 20 2 0.49
Ln (Irradiance) ------- 21 1 0.25
22 1 0.03
Survey 96-02 Station 16
Depth Irradiance Ln
Irradiance (pmol/s/m*) (m) (upmolis/m?) Irradiance
0 100 200 300 400 500 1 462 6.13
2 316 576
3 210 5.35
4 161 5.08
5 125 4,83
6 89 4.48
7 69 4.23
8 53 3.97
9 42 3.73
10 33 3.49
11 25 3.24
12 20 2.99
13 16 2.74
14 12 2.52
15 10 2.27
16 8 2.02
17 6 1.75
7 18 4 1.50
19 3 1.22
20 2 0.90
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Survey 96-02 Station 17
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Depth Irradiance Ln
(m) (umol/s/m?) lrradiance
1 275 5.62
2 212. 5.36
3 170 514
4 115 475
5 87 4.47
6 67 4.21
7 54 4.00
8 44 3.77
9 36 3.57
10 29 3.37
11 24 3.18
12 20 3.01
13 17 2.84
14 14 2.67
16 12 2.52
16 10 2.27
17 7 1.92
Depth irradiance Ln
(m) (upmol/s/m?) lrradiance
1 338 5.82
2 263 5.57
3 217 5.38
4 172 5.156
5 135 4.90
6 104 4.64
7 88 4.48
8 73 4.30
9 62 4.13
10 53 3.96
1 45 3.80
12 38 3.64
13 33 3.48
14 29 3.36
15 24 3.20
16 20 3.00
17 16 2.76
18 13 2.55
19 10 2.34
20 8 2.09
21 5] 1.79
22 4 1.47
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Survey 96-02 Station 19
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Depth Irradiance Ln
(m) (pmol/s/im?) Irradiance
1 259 5.56
2 184 521
3 135 4.90
4 106 466
5 83 4.42
6 67 4.20
7 54 3.99
8 44 3.78
9 36 3.59
10 30 3.39
11 23 3.14
12 17 2.82
13 12 2.50
14 8 2.14
15 <] 1.78
16 4 1.39
17 3 1.00
18 2 0.65
19 1 0.30
Depth  Irradiance Ln
(m) (pmol/s/m?) Irradiance
1 739 6.61
2 396 5.98
3 291 5.67
4 218 5.39
5 160 5.07
6 114 4.74
7 89 4.49
8 66 4.20
9 51 3.92
10 39 3.66
11 30 3.40
12 23 3.16
13 19 2.93
14 15 2.72
15 12 2.52
16 10 2.27
17 8 2.02
18 6 1.74
19 4 1.38
20 3 0.99
21 2 0.54
22 1 0.06
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Station 22
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Depth Irradiance Ln
(m) (umol/s/m?) Irradiance
1 830 6.72
2 . 471 6.16
3 335 5.81
4 222 5.40
5 159 5.07
6 114 474
7 82 4.41
8 58 4.06
9 41 3.72
10 29 3.37
11 21 3.03
12 15 2.71
13 11 2.39
14 8 2.10
15 6 1.80
16 5 1.53
17 4 1.27
18 3 1.00
19 2 0.74
20 2 0.47
21 1 0.18
Depth Irradiance Ln
(m) (umol/s/m?) Irradiance
1 1247 7.13
2 642 6.46
3 420 6.04
4 332 5.81
5 307 5.73
6 315 575
7 273 5.61
8 212 5.36
9 166 5.11
10 131 4.87
11 101 4.62
12 76 4.34
13 54 4.00
14 43 3.76
15 37 3.60
16 30 3.40
17 25 3.20
18 20 2.99
19 16 2.79
20 13 2.58
21 10 2.33
22 8 2.07
23 6 1.81
24 5 1.52
25 3 1.25
26 3 0.94
27 2 0.66
28 1 0.36
28 1 0.086
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Ln
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6.40
6.28
5.81
5.76
5.20
5.02
4.97
4.78
4.65
4.53
4.41
4.26
4.13
3.97
3.80
3.67
3.53
3.38
3.23
3.08
2.88
2.67
2.45
2.26
2.05
1.83
1.60
1.38
1.17
0.94
0.70
0.44
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Survey 96-02 Station 24
Depth  lrradiance Ln
Irradiance (umol/s/m*) __ (m) (umol/s/im?) Irradiance
0 200 400 600 800 1 7563 8.93
2 538 6.29
3 413 6.02
4 202 5.31
5 135 4.91
6 102 4,62
7 83 4.42
8 73 4.29
9 60 4.09
10 49 3.88
11 40 3.68
12 33 3.49
13 27 3.31
14 23 3.13
15 19 2.95
16 16 2,77
7 17 13 2.57
18 11 2.38
19 9 2.16
Survey 96-02 Station 25
Depth lrradiance Ln
Irradiance (pmol/s/m?) (m) (pmol/s/m?) lirradiance
0 50 100 150 1 132 4.88
2 86 4.45
3 66 4.20
4 53 3.96
5 41 3.72
6 33 3.50
7 28 3.32
8 23 3.13
’g 9 19 2.95
— 10 15 2.72
%_ 11 12 2.51
3 12 9 2.25
13 8 2.05
14 6 1.80
15 5 1.56
16 4 1.33
17 3 1.11
18 2 0.89
24 b e 19 2 0.67
0 1 2 3 4 5 6 20 2 0.42
Ln (lrradiance) ------- 21 1 0.18
22 1 -0.03
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Survey 96-02 Station 26
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Depth Irradiance Ln
(m) (pmol/s/m?) lrradiance
1 810 6.70
2 704 6.56
3 440 6.09
4 267 5.59
5 172 515
6 137 4.92
7 112 4.71
8 84 4.44
9 59 4.08
10 42 3.74
11 31 3.44
12 22 3.10
13 16 2.78
14 12 2.49
Depth Irradiance Ln
(m) (pmol/s/m?) Irradiance
1 23 3.15
2 13 2.58
3 9 2.24
4 7 1.99
5 6 1.78
6 5 1.54
7 4 1.30
8 3 1.06
8 2 0.84
10 2 0.61
11 1 0.38
12 1 0.1
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Survey 96-02 Station 28
Depth Irradiance Ln
Irradiance (umol/s/m?) (m) (umol/s/m?) lrradiance
0 20 49 60 80 1 58 4.06
0 r E— ! ' 2 49 3.88
3 41 3.72
4 33 3.49
5 27 3.30
6 23 3.12
7 19 2.97
8 17 2.83
g 9 15 2.70
ﬁ-_ 10 13 2.55
0 11 11 2.40
12 9 2.24
13 8 2.08
14 7 191
15 5 1.70
16 4 1.50
17 4 1.29
| 18 3 1.10
5
19 2 0.89
20 2 0.68
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Survey 96-02 Station 29

frradiance (umol/s/m?)
0 100 200

300

0 | I | T z

Depth lIrradiance
(m) (umol/lsim?)

1 272
2 195
3 165
4 131
5 108
6 92
7 81
8 73
9 67
10 61
1 54
12 47
13 41
14 35
15 29
16 24
17 19
18 15
19 13
20 11
21 9
22 7
23 6
24 5
25 4
26 3
27 3
28 2
29 2
30 2
1

31

32 1

Ln
Irradiance

5.61
5.28
5.11
4.87
4.68
452
4.40
4.30
4.20
4.11
3.99
3.86
3.70
3.55
3.38
3.19
2.96
2.74
2.54
2.37
2.21
2.01
1.77
1.58
1.40
1.23
1.07
0.90
0.75
0.56
0.38
0.14
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Survey 96-02 Station 30

Irradiance (pmol/s/m?)
0 _ 200 400

600

0 l ‘ | T

241

301

33 J

36t

39 ! | ]

Depth

Irradiance

(m) (umol/s/m?)

1

© 0w ~N O bW N

W W W W W W oW oW NN NN NN
CEBERELLEIEINTEIRINVINSEscsIadradn o

522
394
350
292
235
203
197
197
213
220
187
120
91
84
71
53
39
29
22
18
16
14
12

IR G |
-t N

- N N N W B o N ©

Ln
Irradiance

6.26
5.98
5.86
5.68
5.46
5.31
5.28
5.28
5.36
5.39
523
4.79
4.51
4.43
4.26
3.97
3.66
3.35
3.10
2.92
2.76
2.61
2.47
2.38
2.45
2.39
2.15
1.95
1.80
1.67
1.50
1.33
1.13
0.89
0.71
0.44
0.07
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Station 31

Irradiance (umol/s/m?)

0 200

400 600

800

0 |

24 |
27 If /
30}
33} ,'"'

36 |

I ‘ i ‘

gol 11 |

Depth

irradiance

(m) (umol/s/m?)
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425
366
324
255
204
165
138
117
100
87
76
63
52
42
34
27
22
19
16
13
"

w

= =2 NN NN WW A A OO N D

Ln
Irradiance

6.49
6.05
5.90
5.78
5.54
5.32
5.10
4.93
4.76
4.60
4.46
4.33
4.15
3.96
3.75
3.52
3.29
3.11
2.95
2.78
2.59
2.41
222
2.06
1.90
1.72
1.57
1.44
1.27
1.12
0.98
0.84
0.70
0.57
0.44
0.32
0.19
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Station 32

Irradiance (pumol/s/m?)
200 400 600 800 .

30 ¢

33}

36 L2

Depth

1

© o N O g~ W N

W W W W W W NN NN NN DN DNDNDND 2 a s A a3
G B W N =2 © © 0 ~N O 6 b WN 2 © © o ~N 0 0 b W N - O

w
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Irradiance

(m) (pmol/s/m?)

824
676
579
396
427
350
289
243
201
165
138
120
99
87
73
61
52
45
38
33
28
24
20
16
13
11

©

= N W W A b OO N

Ln
Irradiance

6.71
6.52
6.36
5.98
6.06
5.86
5.67
5.49
5.30
5.10
4.93
4.79
4.60
4.47
4.30
411
3.96
3.81
3.64
3.49
3.32
3.16
2.98
2.77
2.56
2.36
2.16
1.99
1.82
1.64
1.47
1.32
1.17
0.99
0.68
0.33




Appendix 6.2 ( cont'd) 156

Survey 96-02 Station 33
Depth Irradiance Ln
Irradiance (umol /s /m?) (m) (pmol/s/im?) lIrradiance
1 155 5.04
0 50 100 150 200 5 119 478
0 e l ' 3 100 4.60
' 4 86 4.45
5 77 4.34
6 70 4,25
7 66 419
8 62 413
9 58 4.07
10 55 4,01
11 52 3.96
12 50 3.91
13 48 3.87
14 47 3.85
15 47 3.85
— 16 45 3.81
E 17 39 3.66
f% 18 33 3.49
& 19 27 3.31
20 24 3.18
21 22 3.09
22 21 3.05
23 20 3.02
24 19 2.96
25 16 2.80
26 14 2.61
27 12 2.45
28 10 2.28
29 8 2.08
30 6 1.87
31 5 1.62
32 4 1.33
36 '
33 3 1.07
0 1 2 3 4 5 6 34 5 0.79
Ln (lrradiance) ------- 35 2 0.55
36 1 0.26
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Survey 96-02 Station 34

irradiance (umol/s/m?)

Q 200 400 600 800

1000

Depth Irradiance

(m) (umol/s/im?)
1 879
2 730
3 503
4 418
5 401
6 327
7 283
8 240
9 206
10 174
11 155
12 136
13 M7
14 103
15 91
16 79
17 70
18 59
19 49
20 39
21 31
22 25
23 20
24 16
25 13
26 11
27 e]
28 7
29 6
30 5
31 4
32 3

33 2

Ln
irradiance

6.78
6.59
6.22
6.04
5.99
5.79
5.65
5.48
5.33
5.16
5.05
4.81
4.76
4.63
4.51 .
4.37
4.24
4.08
3.89
3.66
3.43
3.21
3.00
2.78
2.58
2.39
2.18
2.00
1.79
1.55
1.27
0.94
0.59
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Survey 96-02 Station 35
Depth  Irradiance Ln
Irradiance (pmol /s /m?) (m) (umol/s/m?) lrradiance

0 20 40 60 80 100 1 97 4.58

0 — 1 | ' 1 2 74 4.31

| 3 62 413

4 54 4.00

° . 5 52 3.94

I 6 51 3.94

6 7 50 3.92

I 8 49 3.90

ol 9 48 3.87

10 47 3.86

11 47 3.84

12r 12 46 3.63
c 13 46 3.83
Tist 14 46 3.83
§ 15 46 3.82
16 44 3.79

18-

17 41 3.71

18 35 3.55

21k 19 28 3.33
g 20 22 3.10
oal 21 18 2.89
22 14 2.64
i 23 10 2.34
21y 24 8 212
25 7 1.88
30 | i ! ! [ i 26 5 1.63
0 1 2 3 4 5 27 4 1.37
Ln (lrradiance) ------- 28 3 1.08
29 2 0.80
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Survey 96-02 Station 36
. Depth Irradiance Ln
Irradiance (pmol/s/m?) (m) (umol/s/m?) Irradiance
0 200 400 600 800 1000 1 966 6.87
2 694 6.54
3 541 6.29
4 427 6.06
5 359 5.88
6 273 5.61
7 226 5.42
8 189 5.24
9 157 5.06
’E‘ 10 134 4,90
= 11 112 4.72
£ 12 95 4.56
s 13 82 4.40
o 14 71 4.26
15 61 4.1
16 52 3.95
17 43 3.76
18 33 3.49
19 25 3.22
20 19 2.97
21 15 2.71
22 12 2.47
23 9 2.22
24 7 1.98
25 5 1.67
Survey 96-02 Station 37
) Depth Irradiance Ln
Irradiance (pmol/s/m?) (m) (pmol/s/m?) Irradiance
80 1 74 4.30
2 59 4.08
3 49 3.90
4 39 3.68
5 35 3.55
6 32 3.46
7 29 3.37
8 27 3.29
9 25 3.22
10 23 3.14
11 21 3.04
12 19 2.95
13 17 2.83
14 15 2.68
15 12 2.48
16 9 2.19
17 7 1.92
18 5 1.66
19 4 1.42
20 3 1.16
21 2 0.91
g 22 2 0.65
23 1 0.40
24 1 0.18
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Appendix 6.3 Number of data points, slope (=k,), intercept, standard error of
coefficients, standardized regression coefficients and R2 for the
regression of Ln(Waterlrradiance) vs.depth (m) forthe 1996
irradiance profiles.

Survey STATION No. Slope Intercept Standard Standardized Rz
of data ( k) Error of Regression
)

points Coefficients Coefficients
Survey 96-01 03 40 -0.16 5.13 0.11 0.00 0.97
04 274 -0.15 4.08 0.06 0.00 0.98
05 249 -0.14 3.80 0.06 0.00 0.98
06 157 -0.17 4.25 0.06 0.00 0.97
07 116  -0.20 5.65 0.04 0.00 0.99
08 102 -0.22 5.29 0.04 0.00 0.99
09 173 -0.14 3.07 0.05 0.00 0.98
10 272 -0.14 4.32 0.04 0.00 0.99
11 269 -0.14 3.90 0.05 0.00 0.99
12 175 -0.15 4.54 0.04 0.00 0.99
13 86 -0.20 3.95 0.06 0.00 0.98
14 78 021 485 0.04 0.00 0.99
15 68 -0.21 5.82 0.09 0.01 0.96
16 99 -0.20 5.72 0.05 0.00 0.98
17 96 -0.19 6.66 0.04 0.00 0.99
18 151 -0.14 5.94 0.04 0.00 0.98
19 168 -0.13 5.12 0.04 0.00 0.98
20 188 -0.13 5.38 0.03 0.00 0.99
21 205 -0.16 4.57 0.04 0.00 0.99
22 220 -0.16 3.77 0.04 0.00 0.99
23 273 -0.15 4.34 0.03 0.00 0.99
24 182 -0.15 3.41 0.04 0.00 0.98

25 106 -0.19 4.19 0.03 0.00 0.99




Appendix 6.3 (cont'd) 162
Survey STATION No. Slope Intercept Standard Standardized Rz
of data Error of Regression
points (%) Coefficients Coefficients

Survey 96-02 01 132 -0.15 6.29 0.03 0.00 0.99
02 86 -0.09 4.29 0.05" 0.00 = 087
03 83 -0.23 475 0.03 0.00 0.99
04 97 -0.19 5.16 0.02 0.00 0.99
05 68 -0.20 5.87 0.02 0.00 1.00
06 79 -0.26 7.34 0.02 0.00 1.00
07 33 -0.29 7.11 0.03 0.00 1.00
08 15 -0.33 4.26 0.07 0.02 0.95
09 20 -0.27 4.94 0.03 0.01 0.98
10 43 -0.27 6.69 0.02 0.00 1.00
11 45 -0.26 6.26 0.03 0.00 0.99
12 61 -0.25 6.99 0.03 0.00 0.99
13 67 -0.20 5.86 0.02 0.00 1.00
14 80 -0.22 4.48 0.03 0.00 0.99
15 81 -0.23 5.06 0.02 0.00 1.00
16 68 -0.26 6.14 0.02 0.00 1.00
17 58 -0.22 5.65 0.03 0.00 0.99
18 72 -0.19 5.89 0.02 0.00 0.99
19 83 -0.28 5.94 0.05 0.00 0.98
20 79 -0.28 6.51 0.03 0.00 0.99
21 178 -0.27 6.08 0.04 0.00 1.00
22 139 -0.25 7.30 0.04 0.00 0.99
23 111 -0.17 6.36 0.03 0.00 0.99
24 70 -0.22 6.24 0.06 0.00 0.97
25 82 -0.22 4.92 0.01 0.00 1.00
26 48 -0.32 6.97 0.04 0.00 0.99
27 72 -0.25 3.10 0.02 0.00 1.00
28 69 -0.17 4.21 0.02 0.00 1.00
29 160 -0.20 6.09 0.05 0.00 0.98
30 159 -0.18 6.71 0.05 0.00 0.98
31 164 -0.17 6.36 0.02 0.00 1.00
32 139 -0.18 6.97 0.02 0.00 1.00
33 146 -0.12 5.36 0.07 0.00 0.91
34 114 -0.18 7.01 0.04 0.00 0.99
35 107 -0.12 4.97 0.09 0.01 0.82
36 90 -0.20 6.93 0.03 0.00 0.99
37 95 -0.17 4.65 0.06 0.00 0.96
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Appendix 7.1.2 Sky irradiance ( mol/ m?) integrated hourly, 06-Jul-96 to 08-Jul-96,
Survey 96-01.

Date Time  Hourly Integrated Date Time  Hourly Integrated
Irradiance Irradiance
(mol/ m?2) (mol/ m2)
06-Jul-96 07-Jul-96
6:00 PM 0.61 7:00 AM 2.25
7:00 AM 2.20 12:00 PM 6.70
7:00 PM 1.71 11:00 AM 6.61
5:00 PM 2.52 10:00 AM 5.28
4:00 PM 2.69 8:00 AM 2.89
3:00 PM 1.26 6:00 AM 0.79
2:00 PM 0.70 2:00 PM 6.93
12:00 PM 1.00 3:00 PM 4.75
11:00 AM 1.32 9:00 AM : 3.81
10:00 AM 0.81 4:00 PM 1.82
8:00 AM 1.85 5:00 PM 1.61
9:00 AM 1.11 6:00 PM 1.37
1:00 PM 0.80 7:00 PM 1.23
8:00 PM 0.39 8:00 PM 0.25
Daily Total: 18.96 9:00 PM 0.01
1:00 PM 6.13

Daily Total: 52.43
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Date Time  Hourly Integrated
Irradiance
(mol/ m?)
08-Jul-96
10:00 AM 0.76
8:00 PM 0.30
7:00 PM 0.45
6:00 PM 0.40
5:00 PM 0.53
4:00 PM 0.86
3:00 PM 0.56
2:00 PM 0.56
1:00 PM 1.40
11:00 AM 1.06
9:00 PM 0.01
9:00 AM 0.64
8:00 AM 0.49
7:00 AM 0.30
6:00 AM 0.30
5:00 AM 0.06
12:00 PM 1.38

Daily Total:

10.07
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Appendix 7.2.2 Hourly sky irradiance ( mol/ m2) integrated every 30 minutes,
17-Jul-96 to 24-Jul-96, Survey 96-02.

Date Time  Hourly Integrated Date Time  Hourly Integrated
Irradiance Irradiance
(mol/ m2) (mol/ m2)
17-Jul-96 18-Jul-96

'5:30 AM 0.00 12:00 AM 0.00
6:00 AM 0.23 1:00 AM 0.00
7:00 AM 0.87 2:00 AM 0.00
8:00 AM 1.73 3:00 AM 0.00
9:00 AM 3.29 4:00 AM 0.00
10:00 AM 4.72 5:00 AM 0.00
11:00 AM 5.20 6:00 AM 0.15
12:00 PM 6.31 7:00 AM 0.77
1:00 PM 6.62 8:00 AM 1.65
2:00 PM 6.13 9:00 AM 2.75
3:00 PM 5.20 10:00 AM 2.63
4:00 PM 0.96 11:00 AM 2.37
5:00 PM 2.12 12:00 PM 3.94
6:00 PM 1.41 1:00 PM 5.47
7:00 PM 1.59 2:00 PM 6.32
8:00 PM 0.72 3:00 PM 5.75
9:00 PM 0.05 4:00 PM 5.11
10:00 PM 0.00 5:00 PM 4.21
11:00 PM 0.00 6:00 PM 3.17
Daily Total: 47.16 7:00 PM 1.26
8:00 PM 0.51

9:00 PM 0.05

10:00 PM 0.00

11:00 PM 0.00

Daily Total: 46.13
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Date Time  Hourly Integrated Date Time Hourly Integrated
Irradiance Irradiance
(mol/ m2) ( mol/ m2)
19-Jul-96 - ~ 20-Jul-96
12:00 AM 0.00 12:00 AM 0.00
1:00 AM 0.00 1:00 AM 0.00
2:00 AM 0.00 2:00 AM 0.00
3:00 AM 0.00 3:00 AM 0.00
4:00 AM 0.00 4:00 AM 0.00
5:00 AM 0.00 5:00 AM 0.00
6:00 AM 0.12 6:00 AM 0.01
7:00 AM 0.66 7:00 AM 0.18
8:00 AM 2.27 8:00 AM 0.39
9:00 AM 3.08 9:00 AM 1.95
10:00 AM 4.33 10:00 AM 4.31
11:00 AM 6.04 11:00 AM 6.30
12:00 PM 5.95 12:00 PM 7.06
1:00 PM 5.41 1:00 PM 6.18
2:00 PM 6.03 2:00 PM 7.07
3:00 PM 6.63 3:00 PM 5.92
4:00 PM 4.97 4:00 PM 5.78
5:00 PM 3.45 5:00 PM 4.68
6:00 PM 1.98 6:00 PM 3.23
7:00 PM 0.19 7:00 PM 1.25
8:00 PM 0.07 8:00 PM 0.37
9:00 PM 0.00 9:00 PM 0.05
10:00 PM 0.00 10:00 PM 0.00
11:00 PM 0.00 11:00 PM 0.00
Daily Total: 51.19 Daily Total: 54.73
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Date Time  Hourly Integrated Date Time Hourly Integrated
Irradiance Irradiance
( mol/ m?2) ( mol/ m?)
21-Jul-96 22-Jul-96
12:00 AM 0.00 12:00 AM 0.00
1:00 AM 0.00 1:00 AM 0.00
2:00 AM 0.00 2:00 AM 0.00
3:00 AM 0.00 3:00 AM 0.00
4:00 AM 0.00 4:00 AM 0.00
5:00 AM 0.00 5:00 AM 0.00
6:00 AM 0.03 6:00 AM 0.12
7:00 AM 0.21 7:00 AM 0.76
8:00 AM 0.42 8:00 AM 1.31
9:00 AM 0.87 9:00 AM 2.25
10:00 AM 1.15 10:00 AM 1.92
11:00 AM 2.29 ~11:00 AM 1.22
12:00 PM 1.58 12:00 PM 2.54
1:00 PM 1.93 1:00 PM 2.90
2:00 PM 3.59 2:00 PM 2.76
3:00 PM 2.04 3:00 PM 2.36
4:00 PM 1.54 4:00 PM 1.61
5:00 PM 1.80 5:00 PM 2.01
6:00 PM 2.25 6:00 PM 2.51
7:00 PM 0.95 7:00 PM 1.24
8:00 PM 0.25 8:00 PM 0.32
9:00 PM 0.05 9:00 PM 0.03
10:00 PM 0.00 10:00 PM 0.00
11:00 PM 0.00 11:00 PM 0.00

Daily Total: 20.96 Daily Total: 25.86
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Date Time  Hourly Integrated Date Time Hourly Integrated
Irradiance Irradiance
(mol/ m2) (mol/ m?)
23-Jul-96 : 24-Jul-96
12:00 AM 0.00 12:00 AM 0.00
1:00 AM 0.00 1:00 AM 0.00
2:00 AM 0.00 2:00 AM 0.00
3:00 AM 0.00 3:00 AM 0.00
4:00 AM 0.00 4:00 AM 0.00
5:00 AM 0.00 5:00 AM 0.00
6:00 AM 0.12 6:00 AM 0.02
7:00 AM 1.03 7:00 AM 0.23
8:00 AM 1.91 8:00 AM 0.68
9:00 AM 4.34 9:00 AM 1.98
10:00 AM 4.46 10:00 AM 3.84
11:00 AM 5.99 11:00 AM 5.28
12:00 PM 6.67 12:00 PM 6.42
1:00 PM 7.00 1:00 PM 6.34
2:00 PM 7.14 2:00 PM 6.67
3:00 PM 6.44 3:00 PM 6.11
4:00 PM 4.29 4:00 PM 5.87
5:00 PM 3.55 5:00 PM 4.22
6:00 PM 2.25 6:00 PM 1.88
7:00 PM 0.84 7:00 PM 0.67
8:00 PM 0.23 Daily Total: 50.22
9:00 PM 0.02
10:00 PM 0.00
11:00 PM 0.00
Daily Total: 56.26




