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Puget Sound Sediment Trap Data: 1980-1985 

A.J. Paulson I, E.T. Baker!, R.A. Feelyl, T.S. Bates!, P. Murphy!, RC. Curl, Jr.1,2, 

D. Tennant!, S. Walkeri, J.F. Gendron1, M.F. Lamb!, and E.A. Crecelius3 

1.0 INTRODUCTION 
In 1979, scientists at the Pacific Marine Environmental Laboratory began investigating the 

sources, transformation, transport and fate of pollutants in Puget Sound and its watershed under 

Sec. 202 of the Marine Protection, Research and Sanctuaries Act of 1971 (P.L. 92-532) which 

called in part for " ... a comprehensive and continuing program of research with respect to the 

possible long range effects of pollution, overfishing, and man-induced changes of ocean 

ecosystems ... " The effort was called the Long-Range Effects Research Program (L-RERP) after 

language in the Act and was later called the PMEL Marine Environmental Quality Program. 

Building on research then underway at PMEL on estuarine circulation, laboratory scientists began 

a coordinated study that began with the description of the distribution of properties (salinity, 

temperature, trace metals and trace organics) in the water column and underlying sediments. The 

objectives of the Marine Environmental Quality Trace Metal and Organics Program were 1) to 

quantify the sources and sinks of selected trace metals and organics for Puget Sound, 2) to 

determine geochemical mechanisms that transform trace metals between the dissolved and 

particulate phases and 3) to determine to what extent these geochemical mechanisms alter the fate 

of trace metals and organics entering Puget Sound. Work began in rivers discharging into Puget 

Sound and process studies were undertaken to understand the role of flocculation in trace metal 

transport. Subsequently the research centered on the role of suspended sediments in transporting 

and redistributing trace metals and organics in the main basin of the Sound. Research activities 

included deployment of long-term current meter moorings, acquisition of a library of sediment 

cores, deployment of sediment traps and the analyses of dissolved and particulate chemical 

constituents of the water column and sediments. The scientific results of these activities have 

been reported in over 100 publications (see Section 6). 

The Long-Range Effect Research Program consisted of 1) sampling dissolved and 

particulate constituents in the water column by bottle sampling, 2) sampling settling particles by 

sediment trap and 3) sampling sediments by grab, box, gravity and Kasten corers. All three type 

of samples collected between 1979 and 1985 for the two urban embayments (Elliott and 

Commencement Bays) are reported in Paulson et al. (1991a). All the water column data in the 

I Pacific Marine Environmental Laboratory, NOAA, 7600 Sand Point Way NE, Seattle, WA 98115-0070. 

2 Present address: Hazardous Materials Response Branch, NOAA, 7600 Sand Point Way NE, Seattle, WA 
98115-0070. 

3 Battelle Marine Research Laboratory. Sequim, Washington 98382. 



open waters of Puget Sound collected between 1981 and 1985 are reported in Paulson et al. 

(1991 b). Water column data collected from a single cruise in 1986 in both the open waters and 

embayments of Puget Sound are reported in Paulson et al. (1991c). In this Data Report, a variety 

of data from particles collected in 104 traps deployed on 34 moorings in open waters between 

1980 and 1985 are presented (Table 1). 

Because these measurements constitute the most extensive data base of trace metal and 

trace organic observations in Puget Sound, many of which have been unavailable to other 

investigators, we feel that they should be widely available to the local scientific community as 

well as others interested in estuarine geochemistry. The text of this data report begins with the 

sampling and analytical methods with the accompanying quality control/quality assurance data. 
The text of the data sections are a summary of the available data and published literature in 

which the data is interpreted along with a catalogue of the data available in the Appendix (on 

microfiche located in the back pocket of this data report). 

A catalogue of sediment data for the open waters of Puget Sound is not available at this 

time. Therefore, below you will find a description of citations in which PMEL's sediments 

collected by PMEL's L-RERP sampling program have been analyzed and reported. 

Sedimentation rates in Puget Sound are reported in Lavelle et al. (1985, 1986). Baker et al. 

(1985) discuss the carbon and pigment content and sedimentation rates in Puget Sound. Trace 

metal content, geochemistry and sedimentation rates are discussed in Romberg et al. (1984), 

Feely et al. (1986), Bloom and Crecelius (1987) and Paulson et al. (1988a). Bates et al. (1984, 

1987) and Murphy et al. (1988) present and discuss trace organic content in the sediments. All 

ancillary data collected from the cores associated with the publications cited above have been 

submitted in uncollated form to the data management team of the Puget Sound Water Quality 

Authority. 
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2.0 METHODS 
2.1 Collection and Processing 

Settling particles were trapped using the cylindrical Sequentially Sampling Sediment Trap 

described by Baker and Milburn (1983). The smooth polyethylene collection funnel has a 

collection cross-sectional area of 324.3 cm2 and an aspect ratio of 3.0:1 (Fig. 1). Settling 

particles collect in the funnel and are directed in turn to one of 10 acrylic containers (200 ml 

each). The acrylic containers have been filled with a dense filling solution to minimize loss of 

particles by turbulence. Toxins such as sodium azide are added to the dense filling solution brine 

to prevent organic growth. After a preset time, the next acrylic container on the sampling unit 

is rotated under the funnel. The sediment traps are kept upright during collection and are closed 

during the recovery process. In each sampling year, sediment traps were deployed in different 

locations throughout Puget Sound for different durations. A summary of the number and duration 

of deployments for each sampling year is presented in Table 1. 

Upon recovery, the sampling containers were transported to the laboratory and the contents 

split. Approximately half of the supernatant (100 ml) was first decanted from the sampling 

containers. This liquid was stored in high-density linear polyethylene bottles or discarded. The 

remaining sample of particles and supernatant was then thoroughly mixed and split into separate 

aliquots for measurement of total dry weight, pigments, total carbon and nitrogen, trace metals 

and trace organic measurements. 

2.2 Analyses 
2.2.1 Total Sedimentation Rate 

The contents of each aliquot for total dry weight analysis were filtered onto a pre-tared, 

47 mm, 0.2 J.lIn Nuclepore filter and vacuum desiccated. After at least a week of drying, the 

filters were re-weighed on electrobalances. The total dry weight was calculated by difference. 

Sedimentation rates were calculated from the total dry weight, the duration of the collection 

period and the collection cross-sectional area. 

2.2.2 Size Fractionation 

Particles were separated according to size and density and collected on 0.4 J.lIn membrane 

filters for weighing. A separation scheme (Fig. 2) was designed to isolate fine and coarse 

mineral grains, fecal pellets and coarse low-density particles. In step (1), aliquots from each trap 

were gently washed through a 38 J.lIn sieve. The large particles retained on the sieve were then 

segregated at step (2) into density classes by flotation in carbon tetrachloride with density 

p = 1.6 glcm3 (Dillon, 1964). The low-density fraction at step (3) was vigorously rewashed 

through a 38 pm sieve using hot soapy water to dis aggregate fecal pellets. Sedimented particles 

were density segregated by centrifugation on a saturated zinc chloride solution (p = 1.9 glcm3). 

4 



T y 

1.0m 

SEQUENTIALL Y 

SAMPLING 

SEDIMENT 

TRAP 

FUNNEL 

20cm ID PVC PIPE 

'''''"''i-t.-----t-1t-t-t-- DC MOTOR 

SAMPLE BOTILES 

~HN~H--Hr--~-BATIERES 

+111ft-¥l-+----1-t---+- TIMER ELECTRONICS 

~:zz:2~~ +'-:;="'H---;r<-+ - PRESSURE CASE 

Fig. 1. Mechanical design of the sediment trap. The electronic timing components are accessible after removing 
the pressure-case end cap at the base of the unit. 
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2.2.3 Pigments 

Pigments in trapped particles were measured in aliquots filtered onto glass-fiber filters, 

stored frozen, and analyzed by fluorometry as described by Holm-Hansen et al. (1965). The total 

pigment in a sample (chiT) is expressed in terms of chlorophyll a equivalents, calculated as 

chlorophyll a + (1.51) pheophorbide (Shuman and Lorenzen, 1975). 

2.2.4 Organic Carbon and Nitrogen 

Total particulate C and N was measured in aliquots filtered onto silver filters, stored frozen, 

and combusted in a Perkin-Elmer 240B CHN analyzer. Acid treatment of selected samples 

indicates that particulate C was typically 95% organic. 

2.2.5 Trace Metals 

Several different analytical procedures were used to determine the trace metal content of 

the settling particles for each sampling period. 

2.2.5.1 Trace Metals - 1981. The trace metal aliquots from the ten cylinders from each 

sediment trap were combined to give one sample representing the entire trap deployment. The 

combined sample was then sieved through a 64 pm polyethylene screen and the <64 pm material 

was collected on a 142 or 47 mm, 0.4 /-lm Nuclepore filter and vacuum desiccated. The <64 /-lm 

fraction was analyzed for trace metals. 

Trace elements associated with the poorly structured hydrous oxide phases of the suspended 

matter and sediment trap samples were determined by the method of Chester and Hughes (1967) 

with slight modifications. Desiccated samples were leached with 5 ml of a mixed reagent 

containing 0.04 hydroxylamine hydrochloride in 25% Ultrex® acetic acid at 50°C for 2 h. The 

resulting supernatant was filtered through an acid-cleaned polypropylene-glass filtration unit 

containing a 0.2 /-lm Nucleopore filter. The residue was rinsed with quartz-distilled water, then 

filtered; the supernatant was then combined with the original supernatant, acidified with 0.5 ml 

of concentrated Ultrex® HCI diluted to 20 g weight, and analyzed for trace elements by the 

graphite furnace atomic absorption spectrometer (GFAAS) procedures described by Feely et al. 

(1981). 

Trace elements associated with particulate organic matter were determined using the 

procedures of Landing and Feely (1981). Separate 100-mg aliquots of sediment trap material 

were heated in 10% H20 2 for 18 h at 65°C and then sonicated with continued heating for another 

24 h. The samples were decanted and filtered through an acid-cleaned 0.2-/-lm Nucleopore filter. 
The samples were rinsed with two portions of quartz-distilled water, acidified with 0.5 ml of 

concentrated Ultrex® HCI, diluted with quartz-distilled water to 20 g total weight, and analyzed 

for trace elements by flameless atomic absorption. 

7 



Total metal concentrations for AI, Fe, Mn, Ni, Cu, Zn, Pb, Cr, Cd and Co in OMPA1 and 

OMPA4 samples were determined by dissolution in a HF-HCI-HN03 acid digestion according 

to the method of Eggiman and Betzer (1976) followed by analysis of the digested acid solution 

by GF AAS. The precision of total analysis of samples is given in Table 2. Arsenic in OMPA1 

samples and Fe, Mn, Cu, Zn, Pb, Cr, V and As in OMPA2 and OMPA3 samples were analyzed 

by XRF according to the method of Nielson (1977). Ag, Se and Hg were determined according 

to the method of Bloom and Crecelius (1987). 

2.2.5.2 Trace Metals -1982. The trace metal aliquots from the ten cylinders from each 

trap were combined in the manner described for the 1981 trace metal samples. Total Cu, Pb, Ag 

and Hg were determined by the method of Bloom and Crecelius (1984). 

2.2.5.3 Trace Metals -1983 to 1984. The trace metal aliquots from the ten cylinders from 

each trap were combined and processed in the manner described for the 1981 trace metal 

samples. Total Mn, Cu, Pb and Cd concentrations were determined by dissolution in a HF-HCl

HN03 acid digestion according to the method of Eggiman and Betzer (1976) followed by 

< analyses of the digested acid solution by GFAAS. Quality assurance/quality control data for this 

set of analyses is given in Table 2. 

2.2.5.4 Trace Metals -1985. For the 1985 sediment trap deployments, trace metal aliquots 

from each cylinder were filtered onto separate filters. The Mn concentrations in <63 pm fraction 

and the >63 pm fraction for each cylinder were analyzed separately. The Mn associated with the 

oxide phase of the sediment trap particles was selectively extracted with hydroxylamine 

hydrochloride according to the method of Robbins et al. (1984). The extractant from the 

selective extraction procedure was analyzed by GFAAS. The Mn in the residual phase was 

determined by the dissolution in a HF-HCI-HN03 acid digestion according to the method of 

Eggiman and Betzer (1976) followed by analyses of the digested acid solution by GFAAS. 

2.2.6 Trace Organics 

In most cases, the trace organic aliquots from each cylinder were combined and processed 

in the manner described for the 1981 trace metal samples. In some cases, a sediment trap 

contained enough material to combine aliquots from less than the ten cylinders (usually 3-4 

cylinders) to produce several samples from the same sediment trap. 

The analytical procedure for trace organics included Soxhlet extraction with 

methanol/dichloromethane, silica gel adsorption chromatography to separate the aliphatic and 

aromatic fractions, and Sephadex gel permeation chromatography to further concentrate the 

polycyclic aromatic hydrocarbons (PAR) (Hamilton et al., 1984). Compounds were quantified 

with a Hewlett-Packard 5880 gas chromatograph and a Hewlett-Packard 5993 gas chromatograph-

8 
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mass spectrometer using either an OV·l (aliphatic) or SE·54 (PAH) fused silica column with 

temperature programmed from 70 to 270°C at 4°C/min. Recovery standards were used to correct 

volatilization losses (Barrick et al., 1980) (Table 3). Analytical precision for the individual 

hydrocarbons was ::t 10% (one standard deviation expressed as a percentage of the mean) and the 

limit of detection for each individual compound was generally less than 5 p,g/g. P AH compounds 

derived from combustion processes are designated combustion PAH (COMB PAH) and represent 

the sum of nine compounds-fluoranthene, pyrene, benz[ a ] anthracene, chrysene, 
benzofluoranthenes, benzo[e]pyrene, benzo[a]pyrene, indeno[c,d]pyrene, and benzoperylene. All 

concentrations are expressed in nanograms per gram dry weight of sediment. 

10 



Table 3. Organic Recovery Data (%); 1981 

Alphatic PAH 

OMPAI 73 ± 4 54 ± 6 
range (68-78) (48-56) 

OMPA2 97 ± 7 55 ± 12 
range (85 ± 100) (42-67) 

OMPA4 85 ± 14 93 ± 33 
range (67-99) (78-139) 

OMPA5 10 ± 6 83 ± 19 
range (6-14) (40-103) 
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3.0 RESULTS 
The data from recovered sediment traps is organized by sampling year in the following 

sections. For each section, a brief description of the locations and deployment intervals of the 

sediment traps for the sampling year is given. This is followed by the citations where 
interpretations of the data can be found. Each section also contains two tables. The first table 

gives sampling data for each sediment trap in the following order: sediment trap name, serial 

number (SIN), mooring name, latitude, longitude, water depth, depth of sediment trap 

deployment, collection start time, duration of collection time for each cylinder, collection stop 

time and comments. The second table indicates what type of data is available in the Appendix 

for each sediment trap such as pigment, carbon and nitrogen content, size fractionation, trace 

metal (TM) or trace organic (Org.) data. The last column of this table indicates the page number 

in the Appendix that a particular type of data for the given trap can be found. The Appendix is 

organized in sets. Firstly, individual tables for each sediment trap within the set are presented 

with data for the ten cylinders organized by rows. The total sedimentation rate is always given 

for each cylinder. Pigment, carbon and nitrogen and size fractionation data for each cyclinder 

can also found in these tables for the individual sediment traps, if available. For trace metal and 
trace organic analysis, the samples from the ten cylinders from each trap were usually combined. 

Therefore, the data for trace metals and trace organics from each set of sediment traps is 

presented in two tables in the Appendix following the set of individual sediment trap tables. In 

the table for trace metal and trace organic data, data from each sediment trap is given by rows. 

3.1 1981 Sampling Year 
The 1981 sampling program consisted of a time series at a central main basin location with 

almost continuous sampling between 5 December 1980 and 19 December 1981 (Table 4). 

Usually traps were deployed at depths of 50, 100, 160 and 200 m. During the summer 

deployment (OMPA4), a trap was placed at 20 m. 

The total sedimentation rates, pigment and carbon data (Table 5) are presented and 

discussed in Baker et al. (1985). Feely et al. (1986) presents and discusses the data for total 

trace metal content and for trace metal content of electively extracted phases of the settling 

particles. Further discussion of the trace metal data can be found in Paulson et al. (1988a). Mn 

concentrations on settling particles at the central main basin location are discussed in Cudaback 

et al. (1991). The trace organic data is presented and discussed in Bates et al. (1984, 1987) and 
Murphy et al. (1988). 
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Table S. Availability of Sediment Trap Data for 19S1 

o Trap 1 SIN 2 Moorinq 3 Piq- 4 Carbon S Size 6TH 7 Orq. 8 Paqe 
Name menta Frac. 

-----------------------------------------------------------------------------
PSS11-S0 4 OMPA1 X X 6 
PSS11-S0 X 10 
PSS11-S0 X 11 
PSS11-100 6 OMPAl X X 7 
PSS11-100 X 10 
PSS11-100 X 11 
PSSl1-160 1 OMPAl X X S 
PSSl1-160 X 10 
PSSl1-160 X 11 
PSSl1-200 S OMPAl X X 9 
PSSl1-200 X 10 
PSSl1-200 X 11 
PSS12-S0 1 OMPA2 X X X 12 
PSSI2-S0 X 16 
PSS12-100 2 OMPA2 X X X 13 
PSS12-100 X IS 
PSS12-100 X 16 
PSS12-200 6 OMPA2 X X X 14 
PSS12-200 X 16 
PSS13-S0 1 OMPA3 X X X 17 
PSSI3-S0 X 21 
PSS13-S0 X 22 
PSS13-100 2 OMPA3 X X X IS 
PsS13-100 X 22 
PSS13-160 3 OMPA3 X X X 19 
PSS13-160 X 21 
PSS13-160 X 22 
PSS13-200 4 OMPA3 X X X 20 
PSS13-200 X 21 
PSS13-200 X 22 
PSS14-20 3&7 OMPA4 X X X 23 
PSS14-20 X 27 
PSS14-20 X 2S 
PSS14-100 S OMPA4 X X X 24 
PSS14-100 X 27 
PSS14-100 X 2S 
PSS14-160 2 OMPA4 X X X 25 
PSS14-160 X 27 
PSS14-160 X 29 
PS914-200 1 OMPA4 X X X 26 
PSS14-200 X 27 
PSS14-200 X 2S 
PSS15-20 1&2 OMPAS X X X 29 
PSS15-20 X 34 
PSSlS-S0 3 OMPAS X X X 30 
PSS15-50 X 34 
PSSlS-100 4 OMPAS X X X 31 
PSS15-100 X 34 
PSSlS-160 S OMPAS X X X 32 
PSS15-160 X 34 
PSS15-200 7 OMPAS X X X 33 
PSSlS-200 X 34 

14 



3.2 1982 Sampling Year 
The 1982 sampling program consisted of 5 moorings deployed between 8 February 1982 

and 25 April 1982 (Table 6). In the Admiralty Inlet area, a mooring off Foulweather Bluff 

(PS821) held two sediment traps (50 and 100 m) while PS825 off Point No Point contained 4 

sediment traps (19, 50, 90 and 175 m). A mooring at the central main basin location held two 

traps (175 and 195 m). In the northern end of East Passage, four sediment traps (20, 90, 147 and 

177 m) were deployed on mooring PS8213. In Poverty Bay, mooring PS8214 held four sediment 

traps at approximately the same depth. 

The trace organic data (Table 7) is presented and discussed in Bates et al. (1987) and 

Murphy et al. (1988). 
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Table 7. Availability of Sediment Trap Data for 1982 

o Trap 1 SiN 2 Mooring 3 Pig- 4 Carbon 5 Size 6TH 7 Org. 8 Page 
Name menta Frac. 

------------------------------------------------------------------------------
PS821-50 4 PS821 X 35 
PS821-50 X 51 
PS821-100 2 PS821 X 36 
PS821-100 X 51 
PS825-50 4 PS825 X 54 
PS825-100 X 54 
PS825-19 13 PS825 X 37 
PS825-19 X 51 
PS825-19 X 54 
PS825-90 6 PS825 X 38 
PS825-90 X 51 
PS825-90 X 54 
PS825-175 12 PS825 X 39 
PS825-175 X 51 
PS825-175 X 54 
PS825-195 7 PS825 X 40 
PS825-195 X 51 
PS825-195 X 54 
PS8210-175 9 PS8210 X 41 
PS8210-175 X 51 
PS8210-195 11 PS8210 X 42 
PS8210-195 X 51 
PS8213-20 8 PS8213 X X 43 
PS8213-20 X 51 
PS8213-20 X 54 
PS8213-90 19 PS8213 X X 44 
PS8213-90 X 54 
PS8213-147 10 PS8213 X 45 
PS8213-147 X 51 
PS8213-147 X 54 
PS8213-177 15 PS8213 X X 46 
PS8213-177 X 51 
PS8213-177 X 54 
PS8214-20 16 PS8214 X 47 
PS8214-20 X 51 
PS8214-20 X 54 
PS8214-90 17 PS8214 X 48 
PS8214-90 X 51 
PS8214-90 X 54 
PS8214-149 18 PS8214 X 49 
PS8214-149 X 51 
PS8214-149 X 54 
PS8214-177 20 PS8214 X 50 
PS8214-177 X 51 
PS8214-177 X 54 

17 



3.3 1983 Sampling Year 
The 1983 sampling program consisted of two sets of sediment trap deployments (Table 8). 

A short term experiment (18 March 1983 to 24 April 1983) emphasized sediment transport in 

East Passage. An across-axis transect consisting of 4 moorings (pS833-PS836) stretched across 

East Passage east of Three Tree Point. Each mooring held a sediment trap at 50 and 100 m 

while the center mooring (PS835) also contained sediment traps at 30, 148 and 214 m. Sediment 

traps on moorings in Poverty Bay (pS838; 50, 100 and 188 m), off Brown's Point (PS8310; 50, 

100 and 177 m) and Colvos Passage (PS8312; 88 m) also were part of the short term experiment. 

A single mooring (PS8324) with a cylinder duration of one day was deployed in Poverty Bay 

with double sediment traps deployed at 30, 90 and 155. 

Between 13 April 1983 and 29 August 1983, sediment trap were deployed at 30 and 100 m 

off Point No Point (PS8329), in central main basin (PS83-26) and off Three Tree (PS83-27). 

A second set of sediment traps at 30 and 100 m at the same locations were deployed between 

29 August 1983 and 7 December 1983 (PS8333, PS8330 and PS8331, respectively). 

Mn concentrations on settling particles at the central main basin location (Table 9) are 

discussed in Cudaback et al. (1991). Trace organic data for the 1983 sediment trap program is 

presented and discussed in Bates et al. (1987) and Murphy et al. (1988) 

18 
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Table 9. Availability of Sediment Trap Data for 1983 

o Trap 1 SIN 2 Mooring- 3 piq- 4 Carbon 5 Size 6TH 7 Org-. 8 Pag-e 
Name menta Frao. 

-------------------------------------------------------------------------------
PS833-50 26 PS833 X 56 
PS833-50B PS833 X 57 
PS833-l00 27 PS833 X 58 
PS834-50 28 PS834 X 59 
PS834-100 29 PS834 X 60 
PS835-31 14 PS835 X X 61 
PS835-31 X 95 
PS835-50 15 PS835 X 62 
PS835-50 X 95 
PS835-50B 16 PS835 X 63 
PS835-50C 17 PS835 X 64 
PS835-100 18 PS835 X X 65 
PS835-100 X 95 
PS835-148 20 PS835 X 66 
PS835-148 X 95 
PS835-214 23 PS835 X 67 
PS835-214 X 95 
PS836-50 24 PS836 X 68 
PS836-100 25 PS836 X 69 
PS838-50 2 PS838 X 70 
PS838-50 X 95 
ps838-100 6 PS838 X 71 
PS838-100 X 96 
PS838-166 7 PS838 X 72 
ps838-166 X 95 
PS8310-50 11 PS8310 X 73 
PS8310-50 X 95 
PS8310-100 12 PS8310 X 74 
PS8310-100 X 95 
PS8310-170 13 PS8310 X 75 
PS8310-170 X 95 
PS8312-88 30 PS8312 X 76 
PS8312-88 X 95 
PS8324-30 31 PS8324 X 77 
PS8324-30B 32 PS8324 X 78 
PS8324-90 33 PS8324 X 79 
PS8324-90B 34 PS8324 X 80 
PS8334-155 35 PS8324 X 81 
PS8324-155B 36 PS8324 X 82 
PS8326-30 17 PS8326 X 83 
PS8326-30 X 97 
PS8326-100 15 PS8326 X 84 
PS8326-100 X 97 
PS8327-30 14 PS8327 X X 85 
PS8327-30 X 97 
PS8327-100 18 PS8327 X X 86 
PS8327-100 X 97 
PS8329-30 16 PS8329 X 87 
PS8329-30 X 97 
PS8329-100 20 PS8329 X 88 
PS8329-100 X 97 
PS8330-30 2 PS8330 X X 89 
PS8330-30 X 97 
PS8330-100 6 PS8330 X X 90 
PS8330-100 X 97 
PS8331-30 7 PS8331 X 91 
PS8331-30 X 97 
PS8331-100 11 PS8331 X 92 
PS8331-100 X 97 
PS8333-30 13 PS8333 X 93 
PS8333-100 23 PS8333 X 94 
PS8333-100 X 97 
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3.4 1984 Sampling Year 
The sampling at 30 and 100 m at the locations off Point No Point (PS8402), in central main 

basin (PS8403) and off Three Tree Point (PS8405) that began in 1983 continued in 1984 between 

1 December 1983 and 30 March 1984 (Table 10) and between 5 April 1984 and 23 July 1984 

(pS8413, PS8414 and PS8415, respectively). During the 1 December 1983 to 30 March 1984 

period, sediment traps were also deployed at 30, 160 and 195 m at the central main basin 

location (PS8403). at 32 and 88 m in the Strait of Juan de Fuca (PS8401). at 108 and 165 min 
Whidbey Basin (PS8407) and at 30 and 100 m off Browns Point (PS8406). 

The trace organics data (Table 11) is interpreted in Murphy et al. (1988). 
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'!able I!. Availability of sediment '!rap Data for 1984 

o '!rap lS/N 2 Moorinq 3 Piq- 4 Carbon 5 size 6'!H 7 Orq. 8 Paqe 
Name ments Frao. 

------------------------------------------------------------------------------
PS8401-32 15 PS8401 X 98 
PS8401-32 X 120 
ps8401-32 X 122 
PS8401-88 16 PS8401 X 99 
PS8401-88 X 120 
PS8401-88 X 122 
PS8402-30 17 PS8402 X 100 
PS8402-30 X 120 
PS8402-98 18 PS8402 X 101 
PS8402-98 X 120 
PS8403-32 33 PS8403 X 102 
PS8403-50 24 PS8403 X 103 
PS8403-50 X 120 
PS8403-98 25 PS8403 X 104 
PS8403-98 X 120 
PS8403-98B 25 PS8403 X 105 
PS8403-160 26 PS8403 X 106 
PS8403-160 X 120 
PS8403-195 27 PS8403 X 107 
PS8403-195 X 120 
PS8405-32 28 PS8405 X 108 
PS8405-32 X 120 
PS8405-98 29 PS8405 X 109 
PS8405-98 X 120 
PS8406-32 30 PS8406 X 110 
PS8406-32 X 120 
PS8406-98 31 PS8406 X 111 
PS8406-98 X 120 
PS8407-108 12 PS8407 X 112 
PS8407-108 X 120 
PS8407-108 X 122 
PS8407-165 34 PS8407 X 113 
PS8407-165 X 120 
PS8407-165 X 122 
PS8413-32 2 PS8413 X 114 
PS8413-98 7 PS8413 X 115 
PS8414-32 13 PS8414 X 116 
PS8414-32 X 122 
PS8414-98 20 PS8414 X 117 
PS8414-98 X 122 
PS8415-32 32 PS8415 X 118 
PS8415-32 X 122 
PS8415-98 36 PS8415 X 119 
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3.5 1985 Sampling Year 
A single mooring (PS8509) was deployed in the central main Basin between 29 March 

1985 and 22 June 1985 at depths of 30, 100 and 175 m (Table 12). A second sediment trap at 

100 m (lOOs) had a cylinder duration time of 4 hours. 

Sedimentation rates and Mn concentrations on settling particles (Table 13) are discussed 

in Cudaback et al. (1991). 
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