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CONVERSION FACTORS

Multiply

foot (ft)
pound (1b)
pound (1b)

pound (1b)
quart (qt)
degree Fahrenheit (°F)

By

0.3048
454.55
0.4545

3
454.55x10
0.9434
°C=5/9%x(°F-32)

To Obtain

meter (m)
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PLANKTON STUDIES IN SAN FRANCISCO BAY. XI.
CHLOROPHYLL DISTRIBUTIONS AND HYDROGRAPHIC PROPERTIES

OF SAN FRANCISCO BAY, 1988-89

By Sally M. Wienke, Brian E. Cole, and James E. Cloern

ABSTRACT

Water samples were collected in the San Francisco Bay estuary during 42
cruises from February, 1988, through Decémber, 1989. Conductivity,
temperature, light attenuation (turbidity), and in-vivo fluorescence were
measured longitudinally and vertically in the main channel of the estuary
from near the Dumbarton Bridge in the extreme southern part to Rio Vista on
the Sacramento River. Discrete water samples were analyzed for chlorophyll
a. Water density was calculated from values for salinity, temperature, and

pressure (depth), and is included in the data summaries.



INTRODUCTION
Data are presented to summarize the results of surveys of water
properties in North and South San Francisco Bay (SFB) during 1988-89.
Samples were collected monthly in North San Francisco Bay and bimonthly in

South Bay. Sampling sites are shown in Figure 1 and their locations

identified in Table 1. A Seabird Electronics1 conductivity-temperature-

depth (CTD) system and in-situ fluorometer were used to measure conductivity

(salinity), temperature, chlorophyll fluorescence, and ambient light levels
over the entire water depth at each station. Discrete chlorophyll a samples
were collected at selected sites to calibrate the fluorometer on each

sampling date.

The use of brand names in this report is for identification purposes only

and does not constitute endorsement by the U.S. Geological Survey.



METHODS
Sampling System
Samples were collected from the R/V Polaris using a high speed
underwater data aquisition system. At each station a Seabird Electronics
(SBE) underwater unit (SBE-9) was lowered through the water column.
Attached to the data acquisition unit was an SBE-4 conductivity meter, an
SBE-3 temperature probe, a Paroscientific digiquartz pressure transducer, a

Sea Tech in-vivo fluorometer, and a LiCor underwater light sensor (model LI-

192). With this instrument package, semi-continuous measurements of
conductivity, temperature, depth (pressure), chlorophyll fluorescence, and
visible light were measured throughout the water column.

The data from the conductivity, temperature, pressure, fluorescence,
and light sensors are digitized in the underwater unit (SBE-9) at 28 scans
per second. The data are transmitted to a deck unit through a single-
conductor armored cable. The instrument package is lowered through the
water at about 0.5 meters per second, resulting in a vertical sampling
interval of about 2 cm. The data are displayed and stored on a shipboard
microcomputer. To conserve space, the data presented in this summary are
averages of all data collected over 1 meter intervals; about 50 data points
per meter.

The conductivity meter is a 2-terminal, 3-electrode (platinum), flow-

through sensor. This sensor is accurate within 0.003 Siemens per meter and

has a resolution of at 5){10'5 Siemens per meter. Temperature (TEMP) was
measured with a Wien Bridge type resistance thermistor. This sensor is
accurate to + 0.006 °C per year and has a resolution of better than 0.0005
°C. The conductivity and temperature probes are recalibrated annually at
the National Oceanic and Atmospheric Administration’s Northwest Testing

Facility. Values for salinity (SALIN) were calculated from conductivity and



temperature using the algorithm supplied with the SeaBird Electronics
software. This algorithm is based on the equations of Millero et al. (1981)
and Millero and Poisson (1981). A measure of water density, sigma-t
(SIGMT), derived from values for salinity, temperature, and pressure was
also provided by the SeaBird software package. Calculations of sigma-t are
based on the algorithms for computing seawater density as defined by
Fofonoff and Millard (1983). Sampling depth (DEPTH), as derived from
changes in pressure measured by a Paroscientific digiquartz transducer, are
accurate within 0.01 meter. Chlorophyll fluorescence was measured with a
Sea Tech submersible pulsed-light fluorometer which has a flash rate of 5
times per second. Since the sampling rate of the fluorometer was about 1/6
that of the SeaBird underwater unit (5 times per second versus 28 times per
second), the fluorescence data we report are 3-m running averages of the
measured values in order to correct for differences in the sampling
freqqencies. Hence the vertical resolution of chlorophyll fluorescence
reported here is > 3 m. Ambient light was measured with a LiCor 192S
quantum sensor sensitive to photosynthetically active radiation (400-700
nm). The exctinction coeffient (EXCOF) is the measure of the exponential
rate of decrease of light between the water surface and the depth where
ambient light is 1 percent of the surface value (that is, over the euphotic

depth).

Discrete Analyses

At selected stations discrete water samples for chlorophyll a and
phaeopigments were collected coincident with the lowering of the submersible
instrument package. Water samples were collected from 1 meter above the
bottom with a Niskin water sampling bottle and from 2 meters below the

surface using a pump located at the bow of the ship. Each discrete sample



for chlorophyll a (DISCR CHL a) and phaeopigments (PHA) was filtered at less
than 12 cm Hg onto a Gelman A/E glass fiber filter and immediately frozen.
The filter was ground in 90 percent acetone within 1 week of collection.
After extraction for 12-24 hours at -10°C, samples were centrifuged and
absorbances of the extracts read on a Varian 635-D spectrophotometer. The
acetone extracts were acidified (Riemann, 1978) to measure phaeopigments.
Chlorophyll a and phaeopigment values were calculated using Lorenzen's
(1967) equations.

Estimates of chlorophyll a (CALC CHL a) were derived from linear
regressions of measured chlorophyll a (DISCR CHL a) against fluorescence
(FLUOR). The slope (b) and intercept (a) from the regressions were used to
calculate chlorophyll a concentrations (CALC CHL a) from fluorescence values

(CALC CHL @ = a + b x FLUOR). Regression coefficients are presented at the

end of each daily data summary. The coefficient of determination (r2)
indicates how well the discrete chlorophyll a and fluorescence data were
linearly related. Caution should be exercised in using calculated
chlorophyll a values when this coefficient is less than 0.70. Also note
that some of the regressions resulted in negative intercepts, which indicate
that there is fluorescence in the water not associated with particulate
chlorophyll a. Calculated chlorophyll a concentration divided by
chlorophyll a plus phaeopigment concentrations (CHLa/a+PHA) is an estimate
of the proportion of active chlorophyll a to total concentration of pigments

including chlorophyll degradation products.

10



REFERENCES

Fofonoff, N. P., and Millard, R. C., Jr., eds., 1983, Algorithms for
computation of fundamental properties of seawater: UNESCO Technical
Papers in Marine Science, Number 44, UNESCO, Paris.

Lorenzen, C. J., 1967, Determination of chlorophyll and phaeopigments.
Spectrophotmetric equations: Limnology and Oceanography, v. 12,
P. 343-346.

Millero, F. J., et al. 1981, Summary of data treatment for the
international high pressure equation of state for seawater: UNESCO
Technical Papers in Marine Science, Number 38, UNESCO, Paris.

Millero, F. J., and Poisson, A., 1981, Summary of data treatment for the
international one atmosphere equation of state for seawater: UNESCO
Technical Papers in Marine Science, Number 38, UNESCO, Paris.

Riemann, B., 1978, Carotenoid interference in spectrophotometric
determination of cholorophyll degradation products from natural
populations of phytoplankton: Limnology and Oceanography, v. 23(5),
p. 1059-1066.

11



TABLE 1. SAN FRANCISCO BAY STATIONS

Station
Number Name N. Latitude W. Longitude
657 Rio Vista 38° 8.9/ 121° 41.3
655 7.3 42.1'
653 6.3’ 43.2°'
649 3.7 48.0'
2 Chain Island 3.8’ 51.3’
3 Pittsburg 3.0’ 52.7'
4 Simmons Point 2.9’ 56.1'
5 Middle Ground 3.6' 58.8'
6 Roe Island 3.9’ 122° 2.1
7 Avon Pier 2.9’ 5.8'
8 Martinez 1.8’ 9.1’
9 Benicia 3.0 10.4’
10 Crockett 3.6' 12.5¢
11 Mare Island 3.7 15.8°
13 N. of Pinole Point 1.9 21.9'
15 Pint San Pablo 37° 58.2' 26.2°'
21 Bay Bridge 37° 48.0' 122° 22.2'
22 Potrero Point 45.7' 21.5°
23 Hunters Point 43.6' 20.2
24 Candlestick Point 42.0°' 20.3
25 Oyster Point 40.3" 19.5°
26 San Bruno Shoal 38.2° 19.0'

12
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TABLE 2. TABLE OF UNITS

Variable (abbreviation)

station
(STN)

Time at which sample was taken
(TIME)

depth at which sample was taken
(DEPTH)

measured chlorophyll a
(DISCR CHL a)

fluorescence
(FLUOR)

calculated chlorophyll a
(CALC CHL a)

extinction coefficient
(EXCOF)

salinity
(SALIN)

temperature
(TEMP)

sigma-theta
(SIGMT)

14

Units

local time

meters

ug/L

ug/L

per meter

parts per thousand

degrees Celsius

kg per cubic meter
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Figure 1. Map of San Francisco Bay estuary showing locations of water
sampling stations.
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LOCATION: North San Francisco Bay
DATE: May 3, 1988
JULIAN DAY: 88123

DISCR CHLa/ CALC

STN TIME DEPTH CHL a a+PHA FLUOR CHL a EXCOF SALIN TEMP SIGMT
10 1005 8.0 0.62 1.6 14.3 15.4 10.0
10 1005 9.0 0.63 1.8 14.6 15.4 10.2
10 1005 10.0 0.62 1.6 15.0 15.5 10.5
10 1005 11.0 0.62 1.5 15.1 15.5 10.6
10 1005 12.0 0.61 1.4 15.4 15.5 10.8
10 1005 13.0 0.61 1.3 15.4 15.5 10.9
10 1005 14.0 0.61 1.2 15.5 15.5 10.9
10 1005 15.0 0.61 1.2 15.6 15.5 11.0
10 1005 16.0 1.1 0.09 0.60 1.1 15.6 15.5 11.0
14 1.0 1.5 0.24
16 1.0 1.8 0.39

Fluorometer Calibration: n r°2 A B Syx

12 0.79 -16.4 28.95 0.7
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Fluorometer Calibration:
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TEMP  BIGNT

EXCOF S8ALIN

CALC
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1988
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Fluorometer Calibration:



SIGHT

TEMP

CALC

DISCR CHLa/
STN TIME DEPTH CHL a a+PHA FLUOR CHL a EXCOF SALIN

1388
8173

LOCATION: South San Francisco Bay
8

DATE: June 22
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o

LOCATION: North San Francisco Bay
DATE: August 4, 1988
JULIAN DAY: 88216

DISCR CHLa/ CALC

STN TIME DEPTH CHL a a+PHA FLUOR CHL a EXCOF SALIN TEMP SIGMT
10 1107 4.0 0.48 1.2 21.7 20.3 '14.5
10 {107 5.0 0. 49 1.2 22.4 | 20.3 15.1
10 41107 6.0 0.48 1.2 22.9 20.4 15.4
10 1107 7.0 0.49 1.2 23.0 20.4  15.6
10 1107 8.0 0.48 1.2 © 23.0 20.3 15.6
10 1107 9.0 0.48 1.2 23.3 20.3 15.8
10 1107 10.0 0.48 1.2 23.7 20.3 16.1
10 1107 11.0 0.46 1.0 23.8 20.3 16.2
10 1107 12.0 0.45 1.0 23.9 20.3 16.3
10 1107 13.0 0.44 0.8 24.0 20.3 16.3
10 1107 14.0 0.43 0.8 24.0 20.3 16.3
10 " 1107 15.0 0.44 0.9 24.0 20.4 16.3
10 1107 16.0 0. 46 1.0 24,1 20. 4 16.3

Fluorometer Calibration: n r*2 A B Syx

11 0.63 -2.0 6.55 0.5
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LOCATION: South San Francisco Bay
DATE: August {7, 1988
JULIAR DAY: 88229

CALC
CHL a EXCOF SALIN

TEMP

- T T e e e R e T R YR T e e R E T T N e eE e .- e

DISCR CHLa/
STN TIME DEPTH CHL a a+PHA FLUOR
32 1.0 2.0 0.45
31 822 1.0 0.82
31 822 2.0 0.82
31 822 3.0 0.82
31 822 4.0 0.83
31 822 5.0 0.82
31 822 6.0 0.83
31 822 7.0 0.82
31 822 8.0 0.82
31 822 9.0 0.84
31 822 10.0 0.84
31 822 11.0 0.83
31 822 12.0 0.82
31 822 13.0 0.83
31 822 14.0 0.85
30 838 1.0 2.0 0.35 0.73
30 838 2.0 0.73
30 838 3.0 0.73
30 838 4.0 0.73
30 838 5.0 0.74
30 838 6.0 0.75
30 838 7.0 0.74
30 838 8.0 0.75
30 838 9.0 0.75
30 838 10.0 0.74
30 838 11.0 0.73
30 838 12.0 0.72
30 838 13.0 0.73
30 838 14.0 2.0 0.27 0.76
29 801 1.0 0.63
29 801 2.0 0.63
29 901 3.0 0.63
29 901 4.0 0.63
23 901 5.0 0.63
29 801 6.0 0.63
29 801 7.0 0.64
29 901 8.0 0.65
23 801 9.0 0.66
29 901 10.0 0.67
29 901 11.0 0.68
28 901 12.0 0.68
29 801 13:.0 0.69
29 901 14,0 0.72
29 901 15.0 0.74
28 922 1.0 0.78
28 922 2.0 0.78
28 922 3.0 0.81
28 922 4.0 0.78
28 922 5.0 0.78
28 922 6.0 0.77
28 922 7.0 0.78
28 922 8.0 0.79
28 922 9.0 0.78
28 922 10.0 0.79
28 922 11.0 0.79
28 922 12.0 0.80
28 922 13.0 0.80
28 922 14.0 0.81
28 922 15.0 0.84
27 936 1.0 3.2 0.54 0.73

64

e s 8 & * o o v e @
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e o o

O 00000000000V O00OC OO0O0OOOOV0O00O00000 OO0O0ODOOOOOO00O 0000000000000
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Fluorometer Calibration:
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LOCATION: Narth San Franeisea Bay
DATE: Januarg 31, 1889
JULTAN DAY: B903%

DISCR CHLa/ CALC
STN TIME DEPTH CHL a a+PHA FLUOR CHL a EXCOF SALIN

------------—---------_----------—---------------_-----------

15 1026 13.0 0.53 1.3 29.2
15 1026 14.0 0.52 1.2 29.3
15 1026 15.0 0.53 1.2 29,4
15 1026 16.0 0.53 1.2 29.5
15 1026 17.0 0.53 1.3 29,5
15 1026 18.0 0.53 1.3 29.5
15 1026 19,0 0.54 1.3 29.6
1S 1026 20.0 0.55 1.5 29.6
15 1026 21.0 2.3 0.72 Q.55 1.6 29.6
Fluorometer Calibration: n r~2 A B Syx

14 0.46 -5.2 12.26 0.5
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LOCATION: South San Francisco Bay
DATE: February 1, 1989
JULTAN DAY: 85032

. ; DISCR CHLa/ CALC
STN TIME DEPTH CHL a a+PHA FLUOR CHL a EXCOF SALIN TEMP  SIGMT

....... \g--..-----..-..-....--------..--..--.._------------_---_-------_----------
[

22 1418 10.0 0.68 2.0 29.7 9.8 22.8
22 1418 11.0 0.69 2.1 29.7 9.8 22.8
22 1418 12.0 0.68 2.0 28.7 9.8 22.8
22 1418 13.0 0.68 2.0 29.7 9.8 22.8
22 1418 14.0 0.67 1.9 29.7 9.8 22.8
22 idls 15.0 0.68 2.0 29.7 9.8 22.8
22 1418 16.0 0.68 2.0 29.7 9.8 22.8
22 1418 17.0 0.68 2.0 29.7 9.8 22.8
21 1402 1.0 3.1 0.61 0.77 2.9 1.6 29.7 10.0 22.8
21 1402 2.0 0.77 2.9 29.7 10.0 22.8
21 1402 3.0 0.78 3.0 28.7 10.0 22.8
21 1402 4.0 0.79 3.1 29.7 10.0 22.8
2% 1402 5.0 0.78 3.0 29.7 10.0 22.8
21 1402 6.0 0.78 3.0 29.7 10.0 22.8
21 1402 7.0 0.78 2.9 29.8 10.0 22.9
21 1402 8.0 0.77 2.9 29.8 10.0 22.9
21 1402 8.0 0.78 2.9 29.8 10.0 22.9
21 1402 10.0 0.76 2.8 29.8 10.0 22.9
21 1402 11.0 0.75 2.6 29.8 10.0 22.9
21 1402 12.0 0.74 2.5 29.8 10.0 22.9
21 1402 13.0 0.73 2.5 29.8 10.0 22.9
21 1402 14.0 3.2 0.60 0.73 2.5 29.8 10.0 22.9
Fluorometer Calibration: n r°2 A B Syx
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1

i

LOCATION: South San Francisco Bay
DATE: February 14, 1989
JULTAN DAY: 89045

DISCR CHLa/ CALC

STN TIME DEPTH CHL a a+PHA FLUOR CHL a EXCOF SALIN TEMP SIGMT
21 1045 11.0 0.73 3.1 30.4 B.7 23.5%
21 1045  12.0 0.72 3.1 30.4 8.7 23.€
21 1045 13.0 0.72. 3.1 30.4 8.7 23.6
21 1045 14.0 0.72 3.1 30.5 8.7 23.6
21 1045 15.0 0.73 3.1 30.5 8.7 23.6
21 1045 16.0 3.4 0.39 0.72 3.1 30.5 8.7 23.6
Fluoromgter Calibration: n r~2 A B Syx
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1

'LOCATION: South San Francisco Bay j
DATE: March 3, 1989
JULIAN DAY: 89062

o DISCR CHLa/ CALC ‘ . '
STN_ TIME_DEPTH_CHL a_a+PHA FLUOR CHL'a EXCOF SALIN _ TEMP _ SIGHT
21 948 2.0 0.74 2.4 30.4 "10.7 23.3
21 948 3.0 0.72 2.5 30.6 10.6 23.4
21 948 4.0 0.68 2.2 30.8 10.6 23.6
21 948 .0 0.68 2.1 30.8 10.6 23.6
21 . 948 6.0 0.64 1.8 30.9 10.5 23.7
21 948 7.0 0.65 1.9 31.0 10.5 23.8
21 948 8.0 0.62 1.6 131.14 10.5 23.8
21 848 9.0 0.62 1.6 31.1 10.5 23.8
21 948 10.0 0.62 1.6 31.1 10.5 23.8
21 . 948 11,0 0.61 1.5 31.1 10.5 23.8
21 94 12.0 0.60 1.5 31.1 10.5 23.8
21 94 13.0 0.61 1.5 31.1 *10.5 23.8
21 948 14.0 0.61 1.5 31.1 10.5 23.8
21 948 15.0 0.61 1.5 31.1 10.5 23.8
21 948 16.0 0.61 1.5 31.1 10.5 23.9
21 948 17.0 0.62 1.6 31.1 10.5 23.9
21 948 18.0 0.61 1.5 31.1 10.5 23.9
21 948 19,0 3.1 0.41% 0.62 1.6 31.1 10.5 23.9
Fluorometer Calibration: n r 2 A B Syx

11 0.8 -4.0 9.03 1.9

t
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LOCATION: South San Francisco Bay
DATE: March 10, 1989
JULIAN DAY: 89069

, DISCR CHLa/
STN TIME DEPTH CHL a a+PHA FLUGOR

CALC

CHL a EXCOF SALIN

- - e A T e R L TR M A G W G e e e M e e M S e W W e SR W e e A e W S e G W e T W A W A e oee e e

22 1201 8.0 0.66
22 1201 9.0 0.68
22 1201 10.0 0.68
22 1201 11.0 0.66
22 1201 12.0 0.65
22 1201 13.0 0.64
22 1204 14.0 0.64
22 120t 15.0 0.63
22 1201 16.0 0.64
22 1201 17.0 3.1 0.34 0.63
Fluorometer Calibration: n r2
10 1.00
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LOCATION: South San Francisco Bay
DATE: March 7, 1989
JULIAN DAY: 89066

DISCR CHLa/ CALC '
STN TIME DEPTH CHL a a+PHA FLUOR CHL a EXCOF SALIN TEM SIGHMT

- Y - e - T Y e e W P Y R T P R AR TR R e R R G e G e e W e e Y TGP G P ML T G TR R e e SR e T e e 4 e e e e e e e e e ) W e e W e

22 1140 8.0 0.64 2.8 31. 10. .

22 1140 9.0 0.65 2.9 3 % 182 ggg
22 1140 10.0 0.64 2.8 31.2 10.6 23.9
22 1140 11.0 0.64 2.8 31.2 10.6 23.8
22 1140 2.0 0.63 2.7 31.3 '10.6 23.8
22 1140 13.0 0.64 2.8 31.3 10.6 24.0
22 1140 14,0 0.63 2.7 31.3 10.6 24.0
22 1140 15.0 0.63 2.7 31.3 10.6 24.0
22 1140 16.0 0.63 2.7 31.3 10.6 24.0
22 1140 17.0 3.2 0.45 0.65 2.9 31.3 10.6 24.0
Fluorometer Calibration: n r 2 A B Syx ’

10 0.95 -3.4 9.74 3.5
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Fluorometer Calibration:



th San francisco Bay

8105989

I—O

CALC

DISCR CHLa/

TIME DEPTR CHL a

SIGMT

TEMP

EXCOF SALIN

a+PHA FLUOR CHL a

STN

|
e e E e e E R e e .. e - e = e W e T e e e e e e = = e e e

12223332

nnnnn

e vt ) vt vt T d

nnnnnnnn

NG 4 <2 QO D
e« o o o o o o @
WO NN OO
e Rk Ra Lo R R

VOMITNWVODO
11112345

992222222

0.78
0.69

13.3
18.7

OCO0OO0OO0O0O000

oooooooo

ANOITNON~ O

N
OOOOOMOOO
OOOOOOOO
o) o v v e vd v )
NI I AN IS I I I
OOMOOOOO

O OO O N N N N NN €+

nnnnnnnnnnnnnn

S N N Y N N
o vt v v v o vt o) v ) > e e

[olefelolvloleafelelolol:) )

tttttttttttttt

OO DD OO
B R R R e R e R R R R R k]

oooooooooooooo

44444444444444
e alakakabakebakababalalabal

--------------

00000000000000

oooooooooooo

12345678901234

lala Koo K o

PP DI DTS
NI NN NN NN NN NN
WOWOOOOOOEOOOO
vt v vt ) v T ) v ) e v ) e
vt v vt v o v vt v e v o v |
OOOOOOOONNOONM

NANNNNONNOOOOOOM

nnnnnnnnnn o ® s e o

T N N R N N N N Y
o) vt vt vt od vt v et o v vl vt vt

MITON lozﬁaooooooo

nnnnnnnnnnnn

999999999999999
B R R e R R R R e R e e P

00 00 0O € 00 00 COT 00 W W WO ®

ooooooooooooooo

oooooooooooo

444444&.44444444
el R R e L e e R R

MDA OO SO
000099999990000

222211111

1
1
2
2
2
2

00 76
0.59

i4
13.4

000000000000000

oooooooooooo

123456789010&345
R R R P

0 M M W @M M0 MM XD 00D
[elelslololelololololololale o]
OOOOVOOVOODOOVLWLY
e R R e R e e R e R R R P R
O0O00000000O00000O0
DNOOOOOOOOOOONMOMO

AN ONNNNNNNNN

uuuuuuuuuuuuuuu

L N N A R N A N N N
v vt v v v v ) v v vl o f vl vt el e

NAA A DO DOHON

nnnnnnnnnnnnnnn

MO M G 1 € 0O A a W @ 0 O XD

it vt ) vt ) ot et v o vt et e

[N N N N Y S S N NP N

ccccccccccccccc

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

333333333333333
B e kel akelabakabalialalalalalal

OCO0OO0O0O0O0O0O0O0O0O0O00O0

nnnnnnnnnnnnnnn

VW W) DD VD W) VDD DD DD W
EE R A AAALLALAL A AL
[TolTeNToNTolVoRToXToXVolTo Vo Vol o  olTo Vel
T e e R R R R e e R R R T R
DD DODORN
NNANNNNNNNNNNNNN

s L N
e e s s s e b ae
N N L
v vt vt v et vd o vl vy

DN NN~

ooooooooo

00 00 €0 0O 00 a O 00 O
e R e R R P T R ]

OO OOMN~OOO

SITTITISS
NNNNNNNNS

N
-

[ et il el ToITs Xep Xop T oM
REEEEEREE
OoOOOOOOOON
e e e e el al]

tttttttt

OO0OO00O0O00O00

147



ooooooo

OO0 0G0

Lala K E o R R )

COOOWVE

-------

EXCOF SALIN

CALC
CHL a

n Francisco Bay
1989

DISCR CHLas

CHL a a+PHA FLUOR

89103

ril 13,
AY:

"8

STN TIME DEPTH

LOCATION: South Sa

DATE:
JULIAN

NNANNNNN kel oK o R o e L R R gDy
e * + o s s @
Il g R A N

----------

. -
T NP
ke K K o I R R 111111111111

ooooooooooo

nnnnnnnnnnnn

------------

OOOOOOOOMOOOM
Ll R R R R R R RviarnA

MDONANSL~DOONHD
DOOOOOVWVVLWVIWN

tttttttttttt

111111111111

0.81
0.66

11.9
13.5

(ofejelololelololoYoYe o)

oooooooooooo

HNOSIVOMNDODDO ~N
la ko Ko

DBOOVOVVOOVOOCYWOVE
AR AR R o et

WO WDW WL NV INW
La ke Ko R R R e puti pai- Pk puiv i

NMMMAMNMA T .
222222222222

0111122122‘

oooooooo

L4 .
L N N N S
1111111111

O MODDWWI T

0 DD DO DD ®OD

WLV OV WD

llllllllll

NSO

T E >
NANNNNANNNGNN

VOO OITOOW

VOO OONOOW
OOOFOOOOOO
ot ot ot et e

[Sl=leleleloToYoYoYe)

----------

NMOFTOOOr~E

IR Y

Ll Ko It RO R Py

OO INITIMNN

DO I~
11111111

WO~ 0OOoo

oooooooo

CO~NOCOWVOO
s s v e s 4 o
oOOOOOOO S
ottt vty

~-OON~NSTEO
DOOOVOVOO®O

11111111

(ajelololoYo Yo

~FOO—ANNNNNN

Lndnielieliod:oli oY oTi oY o
L B o R Tt e P s g

MOW TN NN -

oooooooooo

~OOVYWO OOV
Ll ok o B RoT R v s ot

DOONNONNM M

....... . o
T U DD WD WD LD D
NANNNNNNNNN

o
.
4

MNVRAONN~O M

oooooooooo

SIS TO
L Do Lo e R RAR g P i

WO~ ON~BM
HDHOOOHO®

----------

Laa ko la Kot Lol BB R e N

78
76

0.87
0.78

oooooooooo

ANNOMO T TS TE TS S

cccccc * o ¢ o o

0 DD OD DD WO DD D 0D

bl ala Ko ko R o st S Gt

VLINNA~~O00O000

DOVWBOOOVOVOOO
Aababal . Lo Ut Do gy oS/

NNOOOSITLI IS

..... ® e s s s s s @
LD O DN DD O DN O
NNNNNNNNNNNNN

-l

.
-t

FTLTOUNO IO At DD

ooooooooooooo

DOEOOOOOOOONND
balalal o B o B P P e v i i

AT OOONNNOWO
COOONOUWVLIN T I

ooooo * e s e e s s o

(doleletolololo Yo oY Yo o)

ooooooooooooo

148



SIGMT

TEMP

EXCOF SALIN

CALC

atPHA FLUOR CHL a

DISCR CHLas

sggFrancisco Bay
CHL a

TION:

DATE:

STN TIME DEPTH

LOCA

< 3

-l v

0o
—r—

mnuwn
NN

NI
—t

.46
1.46

14.
15.

1405
1405

23
23

OOOOWOWWONN~DOTONN

BOBOBOBOOGODBOBO S

alalalak o R ol o R PRt et T |

COOONVIIIIIN=DONO

cccccccccccccccc

.
DD W DD WD DWW N O T T < ¢

‘11111111111111111

DOOOOVOOOOOVOVOTOMI~

ooooooooooooooooo

DWWV DD NV NN OO O I~
NNNNNNNNNNNNNNNNN
1o}
o

DOOWVWVIMITINNONONNND

ooooooooooooooooo

OO0 O0O00OO0OOOTCOOOOO

ooooooooooooooooo

NNNNNNNNNNNCNNNNNN
TIL I SIS ST T LTSS
MOODOOOOOOOOOOOOMN
halalaRak o kol B R R T R v D i
NNNNNNNNNNNNNNNNN
NANNGNNNNNNNNNNNNNN

oooooooooooooooooo

60 00 WM MW MW OO DDA O — ~

La K o Ko T e et edodt et et =t (NN N

NANNAA A~ O OO NHDOONM N
® * % s 4 6 0 o s b s s e s e s s

COOVOVOVYWOOOWNVWINTMM

NOOMOOITINDNOOMONITNOOD

10 DD BB OB D D O I © O
NNNNNNNNNNNNNNN NN Q

o
-

D DN W O INN D < DD DN ~ w4 O

oooooooooooooooooo

ooooooooooooo

Syx
llg

3.20

8.3

r°2
0.27
149

10

Fluorometer Calibration:



SIGMT

TEMP

EXCOF SALIN

CALC

atPHA FLUOR CHL a

ril 19, 1989

AY: 89109
' DISCR CHLa/
STN TIME DEPTH CHL a

g

LOCATION: South San Francisco Bay

. DATE:,
JULIAN

233333333333

...........

NP A N SO RN
ol ool o et gl vt o vt oot v ol i

875555555555

oooooooo

888888888858
et et et

2'1

000000000111

o v vl vd ) ot ol o vt e e

OOM—ONN
OOMOOOMO®

nnnnnnnnnnn

37

CO0OO0O000000D000O

ooooooooooo

HONDITWVONDOHO N

1217

-l et vt
Y N N L
f ol o4 ol ol ol vt vl b -l od
NANNNNNNNNNN
Pl e e ke ke R R R ]

NN ANNNNANN
(30140 oEOOOMOHOM

32
- 32
32

3344444“444444

ooooooooooooo

P N N N N S L
-t vt et R e b b e e b

64443333333333

----------

88888888888888

11111111111111

00000000000000

2.53.44“.4/44.“44444

P P e e P TP P P N P
111111111111111

8-!54321111.11111

888888888888 OO
B R R R R R e e

VDO DD~

=t vt ol od vf et e ol o e o o et et

000000000000 [efele]

--------

1145
1145
1145
1145
1145

30 1145
30 1145
30 1145
30 1145
30 1145
30 1145
30 1145

30
30 1145

30
30
30
30
30 1145
30 1145

_A 55555555555555

ccccccc

wd ol vl e v d o=l o= o o=l = od =l d

099588888888888

P NN N N NN R NN
vt wd o=l o=l o=f =4 ot ol 4 et vd ot vd ot vt

888888888888888

4444
ANANNNC

<
N

2218767 66765569

111000000000000

ot vt vt v od vt e v o el o) et el et

ooooooooooooo

111111111111111

0000000000000 00

ooooooooooooooo

~“ANNIVORODO SN T
B R R R R

1124
1124
1124
1124

29 1124
28 1124
29 1124
29 1124
29 1124
29 1124
28 1124
29 1124
29 1124
29 1124
29 1124

29
29
29
29

150



SIGMT

TEMP

A FLUOR Sntca EXCOF SALIN

/

Francisco Bay

uth San

ABril 19, 1989
AY: 839109

JULTAN
STN TimE pEpTH QhcCR  SHkR

i

LOCATION: So
DATE:

NOVOVOOWOO

oooooooooo

I LT T o
hala ko R o Ko R R R

oooooooooo

......... .
lalak K o K o R R Ry N
1111111111

(eleloleloTeYoTo o e

NN NOOOOO0O

ooooooo

OODOOOOMOO®

@ @ 00 M O M © D O O

Lalal o X o Ko K o Rer P g

~OOOOOOCOE

nnnnnnnnnn

1.111111111

Sttt

D0 1010 1D WO
NONNNNNNNNQ

©
-

DNO—~ODMIMOOD

A NNN-NNNN

el a ko Ko K o R R R Ry

edel=lololeloY oY oY)

26 1044
26 1044
26 1044
26, 1044
26 1044
26 1044
26 1044
26 1044
26 1044
26 1044
25 1027

DOOADROODHO N

0 000 0B BB B

el a R ok o B o L P pnn

COODODOD |

* ° e ° 02 s 0 e @
GO OO
el o K ok o KR puv gy gt

OCO00CO0DODCO

COOOOOOOO
NNNNNNNNQ

o
-

IS~ OILTNOD

NNNNNOOO®
(e R e e R R e R v

et~ D OO
QOOOONNSDOD

lalak o R o R ]

(el=leloleToYoYoYo!

SNOSFTHONOD

1027
25 1027
25 1027
25 1027
25. 1027

25

1027
25 1027
25 1027
24 1012
24 1012
24 1012
24 1012
24 1012
24 1012
24 1012
24 1012
24 1012
24 1012

25

DO LDV W
¢ e e o o e o 8 o

VRN DO OD O
1111111111

O <L OO ot vt vt ot vt

e s s o ..
WV W
LaXa B PP Rt et gub pub i

HITNOOOOOWYO

LOOOOYWOEOO
NANNNNNNNNN

VOOVWONNOI~DO M

—“NOLITNOr~OOO
-

OISO~

VOOOCOB®
NNNNNNN

1.1

ooooooo

151



EXCOF SALIN

CALC
CHL a

Bay
a+PHA FLUOR

DISCR CHLa/

an Francisco

1989
CHL a

South §
89109

.
.

ril 19,
AY

8

OCATION

ATE
STN TIME DEPTH

JULIAN

L
D

L O .
e ee e
ADNDH OO NN
" vl ot ot od vt oed

AN

....... L
IS
=t ot oot ¥ et o o ot

@0 OO DOOO
COOOOOOO
NNNNNNNN

~SON~ITONN

........
vt vt o od ot o v b
ek e L R R g

HOMO WO~ —
IIISSIINWN

--------

ol ol ot =t ot vt od ot

00000000

OO DWW WVIINDW

----------------

.
44444444&4444444444
bakalalol o Lo ko ko R P/ s/ P A

N N I 1 I 1 N N i
NNNNNNNNNNNNNNNN NN

o

.
-t

ooooooooooooooooo

5551133
NNNOOMOOM

------------------

00000000000000000»0

----------------

123456789012345678

Ll o Ko B o B R R e pay

333333333333333333
SIdIIItIIIdI TS T T
999999999999999999
222222222222222222
NNNNNNNNNNNNNNNNNN

469011222222222222
. . Ld 3

DNBC OSSOSO BSOS
= NNNANNANN QNN QS

------------------

OO IS I I I N N o 1 e e e i
NNNNNNNNNNNN NSNS SN

»
o

ooooooooooo

Syx
1.8

r 2
2.2 6.32

0.22
152

Fluorometer Calibration:



SIGMT

" TEMP '

CHL a EXCOF SALIN

CALC

a+PHA FLUOR

cisco Bay
CHLa/

San Fran
DISCR
CHL a

1989

South
ril 25|
88115

"By

LOCATION:
STN TIME DEPTH

DATE:
“JULIAN

...... . . . L]
SIS SIS NN R N
Aal o K o L R P Ry i o o

nounnTISTISC S

® ® 8 e ° e+ o v 4 o .

DOOOOOOO O
badal o Lo Ko T Pepar /it

nnnnnnnnnn

ooooooooooo

0.52

[=lelelelotoloYo o Yo X o)

ooooooooooo

00000000000
MOOMOMOOOOOO O
NNNNNNNNNNN
takale Lo LR R SR g g i
NANNNNNNNNN N
MOOOOOOONOMm

DODODODDOW <

....... * o o

DOOOOOOOOVOE

111111111111

cccccccccccc

---------

O00O00O00CO0OcO

oooooooooooo

laka X o)

@ @0 0 @ W W 60 W PO O OO
bbb brieielel o puriad
NNNNNNNNNN NN
4 4 Tt o ) ot ot ot o oy
I ot vt o o ot o o et ot
DOOOOOOOOOM®

..... L R0
U NN NN
11111111111111

NNN~OCOMO O~ OBW

uuuuuuu ¢ o o o

. .
77777766666666
11111111111«111

----- o o

90 @ @ O W 60 W O W ® O OO

IIISLLLSLILTL LTS
NNNNNNNNNNNNNN

2.2

VOO~ OODONM—OOO

NNNNNNNNNNN NN G

COODNDDI PO F (O
MR OOOOOOOEOD~

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

0.52

(odeielololeteloloYoYolo Yo Yo

00
0 1200
30 1200
30 1200
30 1200
30 1200
30 1200
30 1200
30 1200
30 1200
30 1200
30 1200

30 12
3

P OWDCADNOOD —t

NENNENN N o oo o
1111111111111

ccccccccccccc

Lt el S Y N R PP ]

1111111111111

QZSQZSDRU1:112£7:d:v

® e e e s s s 6 o . .
< I I LN NI
NANNNNNNNNNNNA

-

N

DOOMOMIDOM—DN

DDODDOMLI~DODIN®
AN~ DO0OODNO —

....... .

COC0O00OCOCOS i

99999999000
s e e s aaaRQCO
SIS OO
11111111111

Nttt A ONOD

L] . . - - . -
Lnd d it o (N N
T T ot et et o ot ot ot

THHAAOO At (NN
. . .

25.

.
halal ol ol o R e}

153

(=leleloloYoloYo e Yo T o)
TANOSDONDDO—

1124
1124
1124
1124
1124

124
1124

28 1124

28

28
28 1124

28

28 1124
28 1124
28

28

28 1

28



SIGMT

+ TEMP

EXCOF SALIN

CALC
R CHL a

a a+PHA FLUD

R CHLa/

San Francisco Bay
SC
L

1889

South
ri] 25,
AY: 89115

s
o DI
STN TIME DEPTH CH

---------------------—

LOCATION:
JULTAN

DATE:

...........

O OOOOMOOOD

bl ol o K Ror RE Ry et

AT ANt At A OO O
...... .

s e »
A SIS,

NANNNNNNO OO

ooooooooooo

DD DD NN DD DN W
NNANNNNNNNNN

[Te]
N

NN OMSOW—m

ooooooooooo

OON-NN TOWNOW
ettt et et S AN

b al o Ko Eo R R o PP

0.65

-
[fe]
(]

7.5

~
o
-t

[eYoYoY Yoo Yo YooY oY)
~NO T OON S0 S
-t 4

NDDDDODDDHDDDO N
COO0OO0O0O00OOO0

\adadalal s kR Ry Ty

B el al o Ko ko R R R sy

NANNNNNO O <

ooooooooo

0 @0 O 000 M A O D

had ol o X o Lo B A

OO OO

ccccccccc

- DWOVOOOOE

hala ko B o Lo K T pr i

QOO 0O00OCOCO

ooooooooo

haba ko R o B R R S

. * s e .
(el T T X Yo X1 )

hak oo BT e gt Bt S

oo nmo
® & .0 o s o 4 o
VWDV VOV YWV
\111111111

DOOOOOOOO

W © ©© O OO OO
NNNNNNNNN

w
N

VOL—~t T IOWN

OOONSNSNON~
111111111

ttttttttt

nnnnnnnnn

‘N

--------------

- DNRDODNDDANRD N0 D Ty

11111111111111

DDDDDDBDDODB DN~

4@ o ¥ o o 0 o @ o o .

. e .
55555555555555
11111111111111

ccccc IR

66666666666666
NNNNNNNNN NN N Y

(Sd=i=dvleleloloToYoYo Yo Yo Yo

nnnnnnnnnnnn

L&3a567890123A
Lol LR A

154



SIGMT

 TEMP

EXCOF SALIN

CALC
CHL a

a+PHA FLUOR

cisco Bay
CHLas

San Fran
DISCR
CHL a

1989

89115

ri] 25
AY

;

LOCATION: South
STN TIME DEPTH

DATE: A
JULTAN

DDODNOO i~

POBBOSOO S
AT NN

oooooooo

DWWV VWV DWW
Lol a ko Lo R R O har it

SHAHNNOO T T
SIS NN
NNNNNN NN

FTUOM~D~MONO

ttttttttt

=d=l=leloloYoYoYo)

---------

ODO—~NM T NE
Ll o B o B2 R put

5555667888889990

oooooooooo

DADODODOOANO
1111‘.111112

OOt FOOOMOONN
-

ooooooooooooo

DOV VLWV VWV VWYY
el bal ke R R T R P S puit bbb uieid

Syx
004

11.57

ooooooooooooo

-5.3

ooooooooooooooo

r°2
1.00
155

n
6

ooooooooooooooo

1234567890123456
LR a o PPt

RS e e hala b b L PPN
padadalodadodbudabababols By PO RN
9999999999999999

Fluorometer Calibration:



Indadag T T oY Yol YeYo Yoo TeTe)

oooooooooo

SIGMT

oooooooooo

- ... - -—-———--

TEMP

EXCOF SALIN

---------------

CALC
CHL a

oooooooooo

a+PHA FLUOR
0.58

isco Bay

DISCR CHLas
3.0

CHL a

0000000000000

uth San Franc

y 1, 1989

LOCATION: So

DATE: Ma
‘JULIAN DAY: 89121

STN TIME DEPTH

NDITODODODONROHDHOD

oooooooo .

D0 OO D 000 0D
11111‘1111111

DO O~~~ OO OO

ooooooo .

RN OOOOOOOOO

Lo B o B R e e puvpur s Sas s g

DODOA~NNNOMONM

oooooooooooo

NN OWOOEOODOO
NNNNNNNNNNNN

~
-

COM—~ONOD—~MM

CO0O000O0OO000

1245
27 1245

1245

1245
27 1245
27 1245
27 1245
27 1245
27 1245
27 1245
27 1245

27

27 1245
27

27

D~ ANNNNNN NN N

0000000 c oS
~NANANACN R Q

[ o Lip Xat Lo I o8 B R RPN

...... ¢ e o o o
WINWLW WDV VWD W
B R Lo L REVR pevpe b e i

MDD WY

SIS S S e R e
NNNNNNNN NN N

™
-

TLIOODOVONOOE®

DOOOOOO GO~

¢¢¢¢¢

(=lelelololeleleYo oY o)

ooooooooooo

OO TINSP-ISN - ~OoOoOoO0nO

OO Ot ottt et ot ettt ot et et
NRNNN NN NN NN N QNN

398544332222%1—222222
. . - . - . . . . . . * e L L . . . i
5444444444444444444
hadalabalal o Lo Bo T R i gy s/ S/

0238902333333444444

BOBDOD DR DR DD 0030303010103
NNNNNNNANANANNaOSSD

N
.
-t

9996533097656090279

oooooooooooooooooo

1777777766666767777

2237512541978546993
3332222111000111123
« . ® ® * 2 4 9 6 e 4 e e e » s

o o .
1111111111111111111

0.73

oooooooooo

BRI 15 5151015 5 B B B 5
00%0%000000000000%%
hadadalelelal ko Lo R R P s o S s ot
T o et vt et ot ot 4t ot vt g Sl o mf ] od ot
NNNNNNNNNNNNNNNN NN

Syx
2‘5

5.51

0.6

r*2
0.46
156

n

Fluorometer Calibration:



EXCOF SALIN

CALC
CHL a

HLa/
a+PHA FLUOR

DISCR ¢

ON: South San Francisco Bay
CHL a

May 10, 1989

JULIAN DAY: 83130
STN TIME DEPTH

LOCATI
DATE:

OO OO O vt ot ot ot vt ot oy

.........

0O 0D B D OB BB GG
hahabahale EaleDepavper purhargert

-------------

llllll ¢ ® o s 4 ¢ o
5555555555555
NNNNNNNNNNNNN

<
N

7777902578136
5555566666777

ooooooooooooo

0.43
0.18

<
N

1

&&&&888&8&8&888
11;%&111111111

nnnnnnnnn e o o o o

TSI IS S S N S N N R NN

111111111111111

ooooooooooooooo

555555555666666 -

222222222222222

<
N

ooooooooooooooo

OOONNSNDIOONO T O~
VLWLV OONNDOOD

-----

&&m&mmmm&mooooo

-------------

oooooo S & o o_ 4 o o+ @

.00 ODDDODOOODODO

11111111111111

0O ODOO O~ SIS SN

PSS IS IS N N N R

00001234444a55

® ° e e s 0 4 06 44
66666666666666.

22222222222222

o
N

44446704690356
55555566667777

uuuuuu . > o o & o

©cocooocoocoocoads

LCoooo~OHOOOND

DO OB OO OD VDG
ol oot vt Ll o B o RO Revpuar

SIS IS i R

ANNNNNM FTOLVLWVY

* » . 9 L . . - . . . -
666866686666
222222222222
N

.

N

------------

uuuuuuuuuuu

0.46
0.18

1.7

2]
1]

157



TEMP  SIGMT

EXCOF  SALIN

CALC
CHL a

a+PHA FLUOR

DISCR CHLas

CHL a

South San Francisco Bay
89130

10, 1989

May

.
T, e c e e cc e a

STN TIME DEPTH

LOCATION:
DATE
JULIAN DAY

DOIOOINOO M

. . . L . L . L
DODODNM O
Lake Lo Ry Ravputfubiiast

COOOOVOEE
LA
11111111

DOV
©©OWOYOOO
NNNNNNNN

@®
<

DDNOOOO
NNNOOOO®

------ .

coococooo

(el{elololoYoYoT o)

........

—“NOSITOHON~O

833
833
1 833
833
833
- 833
833
833

25
25
25
25

25

25
125
25

DO NHO O
.

DO BONHOS

ettt et A NN

VOBV VLY

COOOOCOOVOO
1111111111

VOOOYVOVOOO
PSPSIS PSS S N
NONNNNNN NN N
vy
)

VOONNOO O —

0
0
0
2
2
4
4
4
4
75

©6oscosdss

0.31

~
™~

(eleleleolotoYoYoTo Yo

~NOTOBOND S
-y

850
850
850
850
850
850
850
850
850
850

24
24
24
24
24
24
24
24
24
24

0000000000000000

DB BDB DD 000D GGG
NANNNNANNNNNNNOORS
-d
o

ooooooooooo

7777593243219092
6666667777776757

‘0000000 oaa

88888888888889999

. * ¢ v o e o 8 . O.Onnv-nvoo.nv.
NNNNNNNNNAN QN NNANN

Ltet bl L T N N N

Qp..i.o.....l!..,c

55555555555555555
111111111111111 o=t =g

55555555555555555
RIS .

0 0 00 0 D 0 B B B WD D B VD O]
NNNNNNNNNNNNNGS SR

[+
N

66766798998788676

® ® 8 s 4 4 e o e s o .

NNNNNNNNNNNNNN NN

DDADON H HNNOO D O I~
OCOOOOONNMARRKR O O

''''''

&mmm&&m&&mmoooooo

ooooooooooooo

VONOOO

NNN®Om

=t (N < <
L et A NN

ccosss

0.34

158



R e bt T T D T Sl

LOCATION: South San Francisco Bay
_DATE: May 10, 1989
JULIAN DAY: 89130

| DISCR CHLa/ CALC o
STN_ TIME DEPTH CHL a a+PHA FLUOR CHL a EXCOF SALIN ~ TEMP  SIGMT

TR, e, e rr e e ccc e e c e e

21 934

, r7.0 0.75 3.1 28.4 15.9 20.7
21 834 1 8.0 0.75 3.1 28.4 15.9 20.7
.21 834 9,0 0.77 3.2 28.4 15.9 20.7
21 834 10.0 0.76 3.2 28.4 15.8 20.7
21 934 11.0 0.77 3.3 28.4 15.8  20.7
21 934 12.0 0.81 3.5 28. 4 15.8 " 20.7
.21 934 13.0 0. 80 3.4 28.4 | 15.8 20.7
21 934 14,0 0.80 3.4 28.4 15,8 20.7
21 934 15.0 0.80 3.5 28.4 15.8 20.7
21 934 16.0 0.78 3.4 28.4 15.8 20.7
21 934 17.0 0.78 3.3 28.4 15.8 207
21 934 ' 18.0 0.82 3.6 28.4 15.8 20.7
Fluorometer Calibration: n r°2 A B Syx
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LOCATION: North San Francisco Bay
DATE: May 10
JULTAN DAY: é91ao

v
[N

DISCR CHLa/ CALC
STN TIHE DEPTH CHL a a+PHA FLUOR CHL a EXCOF SALIN
15 1114 21.0 0.63 1.7 24.8
15 1114 22.0 0.62 1.6 24.8
Fluoroﬁeter Calibration: n r~2 A B Syx

6 0.94 -7.0 13.91 1.3
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LOCATION: North San Francisco Bay
DATE: July {1, 1989
JULTAN DAY: 89192

‘ DISCR CHLa/ CALC -
STN TIME DEPTH CHL a a+PHA FLUOR CHL a EXCOF SALIN TEMP  SIGNT

S e T S R R R R e T R WD R R R e Ak MR e M e W e - - = = e W e

17 903  35. 0.61 2. 32. 14.4  264.2
17 903 36.0 0.63 2.1 32.5 14.4 24,2
17 903 .62 2 x 14.4 24.2
f
Fluorometer Calibration: n  r°2 A B Syx

11 0.73 -0.6 4.31 0.3
o
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Fluorometer Calibration:
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Fluorometer Calibration:



LOCATION: South San Francisco Bay
DATE: August 10, 1989
JULIAN DAY: 88222

DISCR CHLas ALC

STN ! TIME DEPTH CHL a a+PHA FLUOR gHL a EXCOF SALIN TEMP SIGMT
30 1810 1.0 3.0 0.63 0.71 3.3 1.8 31.2 21,0 21.6
30 1810 2.0 0.74 3.3 31.2 21.0 21.6
30 1810 3.0 0.71 3.3 31.2 21.0 21.6
30 1810 4.0 0.71 3.3 31.2 21.0 21.6
30 1810 5.0 0.70 3.3 31.2 21.0 21.6
30 ' 1810 6.0 0.70 3.3 31.2 21.0 21.9
30 1810 7.0 0.70 3.3 31.2 21.0 21.6
30 1810 8.0 0.70 3.3 31.2 21.0 21.6
30 .1810 8.0 0.71 3.3 31.2 . 21.0 21.6
30 1810 10.0 0.71 3.3 31.2 21.0 21.6
30 1810 11.0 0.71 3.3 31.2 21.0 21.6
30 1810 12.0 0.71 3.3 31.2 21.0 21.6
30 1810 13.0 3.6 0.72 0.70 3.3 31.2 21.0 21.6
27 1725 1.0 1.5 0.52 0.53 1.8 1.6 3i.1 20.5 21.6
27 1725 2.0 0.53 1.8 31.1 20.5 21.6
27 1725 3.0 0.53 1.9 31.1 20.5 21.6
27 1725 4.0 0.53 1.9 31.1 20.5 21.6
27 1725 5.0 0.52 1.9 31.1 20.5 21.6
27 1725 6.0 0.53 1.9 31.1 20.5 21.6
27 1725 7.0 0.52 1.9 31.1 20.5 21.6
27 1725 8.0 0.53 1.8 3i.1 20.5 21.6
27 1725 8.0 0.53 1.8 31.1 20.5 21.6
27 1725 10.0 0.52 1.9 31.1% 20.5 21.6
27 1725 11.0 0.52 1.8 31.1 20.5 21.7
27 1725 12.0 0.52 1.8 3t.1 20.5 21.7
27 1725 13.0 1.8 0.60 0.51 1.8 31.1 20.5 21.7
24 1645 1.0 2.6 0.68 0.56 2.2 1.1 31.¢ 18.9 22.1
24 1645 2.0 0.56 2.2 31.1 18.9 22.1
24 1645 3.0 0.56 2.1 3i.1 18.8 22.1
24 1645 4.0 0.53 1.9 31.2 18.6 22.2
24 1645 5.0 0.50 1.7 31.2 18.5 22.2
24 1645 6.0 0.48 1.7 31.2 18.5 22,2
24 1645 7.0 0.47 1.5 3.1 18.5 22.2
24 1645 8.0 0.46 1.4 31.1 18.5 22.2
24 1645 9.0 0. 45 1.3 31.1 18.5 22.2
24 1645 10.0 0.44 1.2 31.1 18.5 22.2
29 1645 11.0 i. 42 0.43 1.2 31.1 18.5 22.2
21 1.0 77
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LOCATION: South San Francisco Bay
DATE: December 13, 1989
JULIAN DAY: 88347

DISCR CHLas CALC

STN TIME DEPTH CHL a a+PHA FLUOR CHL a EXCOF SALIN TEMP SIGMT
_____ ,_-____----_---_-------_--_-_----_-_-_-_--__-____---___-_---__---_--
21 1551 10.0 0.42 1.1 30.3 12.1 22.9
21, 1551 11.0 0.42 1.1 30.3 12.1 22.9
21 1551 12,0 0.41 1.1 30.3 12.1 22.9
21 1551 13.0 0.41 1.1 30.3 12.1 22.9
21 1551 14,0 0.41 1.1 30.3 12.1 22.8
21 1551 15.0 0.41% 1.1 30.3 121 22.9
21 1551 16.0 0.40 1.1 30.3 12.1 22.9
21 155} 17.0 1.1 0.17 0.40 1.1 30.3 12.1 22.9
Fluorometer Calibration: n r°2 A B Syx
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