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ABSTRACT

Twenty-threeverticalprofilesof thebio-opticalpropertiesof theoceanweremadeduringa
researchcruiseon the R/V ThomasWashington,June24-July 2I, 1988,aspart of the
CoastalTransitionZoneProgramoff PointArena,California. Thisreportis a summaryto
provideinvestigatorswith anoverviewof thedatacollected.Theentiredatasetis available
in digital form for interestedresearchers_andrequestsfor thedatashouldbeaddressedto
W. JoeRhea,(818)393-6095.
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INTRODUCTION

The Coastal Transition Zone (CTZ) Program, sponsored by the Office of Naval Research,
is an interdisciplinary study of the physical causes and the physical, biological, and optical
characteristics of the filaments of cold, salty water that extend over 300 km off the West
Coast of North America. The cruise of the R/V Thomas Washington, June 24-July 21,

1988, was designed to study a representative filament off Point Arena, California. Guided

by satellite sea-surface temperature maps, two surveys of the filament and adjacent waters
were conducted. Additionally, two clusters of drifters were placed in the root of the
filament and tracked by satellite for several months. One of the drifters in the first cluster
was instrumented with a fluorometer, transmissometer, spectroradiometer, and a water

sampler. At the end of seven days, the instrumented drifter was recovered approximately
300 km to the southwest of the launch site.

This report describes bio-optical profile data that were collected at 23 stations representative
of the filament, freshly upwelled water near the coast, and the offshore water surrounding
the filament. Of particular interest is a time series of seven stations taken at approximately
noon each day next to the instrumented drifter.

DATA DESCRIPTION

Optical data were collected with a Bio-Optical Profiling System (BOPS), an updated
version of the BOPS originally developed by Smith et al. (1984). The heart of the BOPS is
a Biospherical Instruments MER-1048 spectroradiometer, which measured up- and
downwelling spectral irradiance and upwelling spectral radiance. The MER-1048 also has
sensors for Photosynthetically Available Radiation (PAR), depth, tilt, and roll. In addition,
temperature and conductivity were measured with a Sea-Bird CTD, chlorophyll
fluorescence was measured with a Sea Tech fluorometer, and beam transmission was
measured with a Sea Tech 25-cm transmissometer. The MER-1048 acquired all the data 16

times a second, averaged it to four records a second, and sent it up the cable to a deck box
and a Compaq-286 computer, which stored the data on the hard disk. The BOPS data
(Table I) were filtered to remove obvious data spikes and then binned into one-meter

averages and stored in the form of ASCII comma-separated files.

INDIVIDUAL STATION DATA PROFILES

For each station (Table II), eight profiles are presented to give a graphical overview of the
data (Figures 1-23). Data files are identified by a filename of the format:

Nyymmddc.MER

where:

N = c for CTZ cruise of the R/V Thomas Washington, June 24-July 21, 1987

yy = Year
mm = Month

dd = Day
c = Cast order for each day.

i.e. 'a' = first cast of day
'b' = second cast of day, etc.

Temperature and salinity data were from the Sea-Bird CTD. Salinity was calculated from
the temperature and conductivity measurements using the standard equations for practical
salinity units (Millero et al., 1980). Occasional spikes in salinity were observed at the



surfaceandatthethermocline.This is anartifactcausedby thefact thattheresponsetime
of theconductivitysensordoesnotexactlymatchthatof thetemperaturesensor.

Datafrom theSeaTechfluorometerarepresentedin fluorescenceunits. The fluorometer
datawere calibratedusing extractedchlorophyll and phaeopigmentvalues from water
samplestaken immediately before or after a number of optical profiles. Average
chlorophyll plusphaeopigmentvaluesfor theentirecruisegive thefollowing equationfor
calibratingtheSeaTechfluorometerdata: chl + phaeo= 0.288+ 0.218fluor, wherer2 =
0.77andn = 136.

Beamtransmissometer(25-cmpath length, 660-nmwavelength)datawere recordedin
percenttransmission(%T;valuein airwassetto 100%).Theattenuationof a beamof light
is definedby Jerlov(1976):

and

where

c=a+b

T =e-cr

c is thebeamattenuationcoefficientinm-1
ais theabsorptioncoefficient
b is thetotalscatteringcoefficient
T is thefractionof light transmittedoverpathlengthr.

Then,for thisdataset,c canbecalculatedfrom thefollowing equation (r = 0.25m):

c = -4 ((%T/100)*.949)

The radiance,irradiance, and PAR data are presentedin calibrated units basedon a
laboratorycalibrationconductedby BiosphericalInstrumentsonJune21, 1988. A second
calibrationafterthecruiseshowednosignificantdeviationfrom thesevalues. Thespectral
light dataarepresentedasaplot of spectranearthesurface(dashedline) andthenatevery
five meters(5 m, 10m, 15m, etc.). Typically, the surfacereadingis for 2 m; however,
during roughweather,thefirst usablereadingsarefrom greaterdepth,asindicatedon the
figures. This is calibratedradiancedata,but no correctionsfor ship shadowor other
artifactshavebeenmadeto thedata. We havedevelopedroutinesfor correcting such
artifacts,calculatingK, etc.,following theguidelinesof SmithandBaker(1984,1986)and
Gordon (1985), and thereader is referredto thosereferencesfor a discussionof these
problems.

The dataareavailablein digital formatfor researcherswho wish to work with theactual
data. Individuals who areinterestedin working with thedatashouldrequestit in digital
form from JoeRhea((818)393-6095). Thedatacanbeprovidedin anumberof formats
compatiblewith moststandardcomputingenvironments.
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TABLE I.

DataChannels

0. Numberof data points averaged into bin

1. 410-nm Downwelling Irradiance (I.tW/cm2/nm)

2. 441-nm Downwelling Irradiance

3. 488-nm Downwelling Irradiance

4. 520-nm Downwelling Irradiance

5. 550-nm Downwelling Irradiance

6. 560-nm Downwelling Irradiance

7. 589-nm Downwelling Irradiance

8. 633-nm Downwelling Irradiance

9. 656-nm Downwelling Irradiance

10. 671-nm Downwelling Irradiance

11. 683-nm Downwelling Irradiance

12. 694-nm Downwelling Irradiance

13. 710-nm Downwelling Irradiance
14. Depth of averaged bin (m)
15. Tilt (angles in degrees (-45 to +45))
16. Roll (angles in degrees (-45 to +45))

17. 410-nm Radiance (I,tW/cm2/nrn/sr)

18. 441-nm Radiance (IxW/cm2/nrn/sr)

19. 488-nm Radiance (I,tW/cm2/nm/sr)
20. 520-nm Radiance (_tW/cm2/nm/sr)

21. 550-nm Radiance (I,tW/cm2/nrn/sr)

22. 633-nm Radiance (I,tW/cmZ/nrn/sr)

23. 656-nm Radiance !l,tW/cm2/nrn/sr)
24. 683-nm Radiance tl,tW/cm2/nm/sr)

25. 410-nm Upwelling Irradiance (I.tW/cm2/nm)
26. 441-nm Upwelling Irradiance (I,tW/cm2/nm)

27. 488-nm Upwelling Irradiance (l,tW/cm2/nm)

28. 520-nm Upwelling Irradiance (_tW/cm2/nm)

29. 550-nm Upwelling Irradiance (_tW/cm2/nm)

30. 589-nm Upwelling Irradiance (txW/cm2/nm)

31. 671-nm Upwelling Irradiance (IxW/cm2/nm)
32. 694-nm Upwelling Irradiance (t,tW/cm2/nm)
33. Transmissometer - 25 cm (% transmission)
34. Fluorometer (fluorescence units)

35. PAR (1017quanta/cm2/s]

36. Temperature (deg C)
37. Conductivity (mmho/cm)
38. Salinity (PSU)
39. Density (g/cm3)
41. 520-nm Surface Irradiance (ship mounted)
40. 410-nm Surface Irradiance (ship mounted)
42. 589-nm Surface Irradiance (ship mounted)
43. 683-nm Surface Irradiance (ship mounted)

(_tW/cm2/nm)

(ktW/cm2/nm)
(_tW/cm2/nm)

(I.tW/cm2/nm)

(_W/cm2/nm)

(_tW/cm2/nm)

(I,tW/cm2/nm)
(txW/cm2/nm)

(I.tW/cm2/nm)

( tW/cm2/nm)
(_tW/cm2/nm)

(ktW/cm2/nm)

4



FILENAME
yymmdd

TABLE II.

1988R/V ThomasWashingtonCTZ Cruise-StationSummary

Sta Time Latitude Longitude Comments
(Cast) (Ship) Deg Min Deg Min

c880704c
c880705c
c880705d
c880706b
c880706c
c880707a
c880707b
c880708a
c880708b
c880709b
c880710a
c880710b
c880711b
c880714a
c880715a
c880716b
c880717a
c880718a
c880719a
c880720a
c880720c
c880720e
c880721a

1(1) 15:41 N39 15.0 W124 13.1
5(2) 08:01 N38 55.1 W124 10.9
6(1) 10:40 N38 49.8 W124 20.1
10(2) 07:57 N38 20.3 W124 09.2
11(2) 11:32 N38 24.2 W124 22.3
16(2) 07:29 N38 06.6 W124 34.8
17(2) 14:45 N38 07.2 W124 54.1
21(2) 07:22 N37 45.5 W125 03.6
22(2) 12:41 N37 53.5 W125 37.9
27(2) 12:46 N37 29.7 W126 02.3
31(2) 07:28 N37 07.6 W126 09.7
32(1) 11:30 N37 16.2 W126 32.1
37(3) 10:07 N37 33.3 W126 34.4
52(2) 11:02 N38 43.4 W124 00.0
63(2) 11:25 N38 37.8 W124 33.2
66(2) 12:09 N37 44.7 W125 29.8
70(1) 11:05 N37 36.2 W126 23.7
72(2) 11:05 N37 14.2 W127 15.5
77(2) 10:57 N38 19.7 W126 44.5
80(2) 09:01 N37 37.1 W124 28.6
82(1) 12:29 N37 45.8 W124 36.9
84(1) 16:51 N37 64.3 W124 45.0
91(1) 16:09 N38 57.6 W124 57.7

Drifter#1
Southof drifter
Drifter #2
Southof drifter
Drifter #3, C-14prod
Southof drifter
Drifter #4, C-14prod
Southof drifter
Drifter #5, C-14prod
Drifter #6,C-14prod
Southof drifter
Drifter#7
Bluewater
In nearshoreeddy
Westof jet, C-14prod
2nddrifter, C-14prod
2nddrifter, C-14prod
2nddrifter, C-14prod
Blue water,C-14prod
Southof jet, D-line
In jet, D-line, C-14prod
Northof jet, D-line
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