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I. Activities

Objectives of this cruise were:

1. Mooring placement at station NH-10 along the Newport Hydroline and recover and deploy ADCP mooring.

2. Occupy a grid of stations over the Oregon and Washington continental shelf and slope to measure hydrographic (T, S, pressure), bio-optical (chlorophyll fluorescence, light transmission) and chemical (nitrate, dissolved oxygen) parameters. Combine these data with ADCP measurements of subsurface velocity to explore biophysical interactions.

3. Collect water samples for membrane lipid and DNA- and RNA-based microbial community analyses, bacterial and primary production rates and water chemistry studies across environmental gradients in pelagic environments of the Columbia River estuary, the Columbia River plume, the Columbia River at Beaver Army Dock and along established sampling lines along the Oregon and Washington coasts. We will carry incubations on deck. 

4. Collecting surface sediments in Columbia River, estuary, plume and at a few sites on coastal lines using a multicore, boxcorer and grab sampler.

5. Make continuous measurements of surface water chemistry with several devices attached to the continuous flow seawater system. cDOM fluorometer will be added to the flow-thru system (provided by CMOP).

6. Feature Tracking exercise using the SWAP system and model-based now-cast/forecast system to follow the Columbia River Plume.

The ship was loaded at the Hatfield Marine Science Center dock in Newport, OR on 31 October 2007, and departed the following morning.  Throughout the cruise a set of instruments was attached to the surface water flow-through system of the Wecoma.  This surface water mapping system passes surface water through a series of sensors to measure transmission (particles), fluorescence, salinity, temperature, dissolved oxygen and dissolved CO2.  Dale Hubbard and Wiley Evans set up and monitored this system. When Evans was not on the Wecoma, Dan Murphy monitored the sensors. A buoy was recovered and a new one was deployed, and an anchor and a glider were recovered. Water samples were collected in the Columbia River at Beaver Army dock, in its estuary and plume, and in the Washington and Oregon coastal zone (Lines: NH, SH, CR, CH, LP). Unloading took place on 19 Nov 2007.  

Daily Log:

09-Apr. The ship was loaded at the Hatfield Marine Science Center dock in Newport, OR. Coring equipment was not loaded. Rad van is located on the main deck. Two new sensors were added: an ISUS to the CTD rosette and a cDOM to the flow-thru.

10-Apr. Chris Holm arrived at 07:15. Leaving dock for NH-10 at 08:55. Scientists on board: Herfort, Green, Evans, Risien, Waldorf, Levine, Rivas, DeLorenzo, Seaton, Selby, Huguet, O’Gorman, Holm, Needoba. Safety training at 09:15. Murray’s mooring was deployed without incident. However, we could not retrieve Mike Korso’s mooring. We did 2 dragging exercise to try to recover it but that was unsuccessful. After talking to Mike on the phone at 20:00 we decided to deploy the ADCP 600m south of the original coordinates. At 22:30 we were back in Newport. Off loaded the mooring equipment and loaded the coring equipment. Ricardo Letellier’s equipment was also loaded. Chris Moser joined the ship, while Chris Holm left.
11-Apr. Murray Levine, Walt Waldorf and Graig Riesen, left Wecoma at 05:00. Wecoma left Newport dock for NH-10 at 06:00. We did 4 CTDs at NH-10. Finished CTDs at 10:10. Coring with multicore at NH-10 at 10:45. Because we spend a lot of time at NH-10, I decided to skip stations NH-1, NH-a, NH-b and NH-c. At station NH-15 we only did a CTD (no water). At NH-10, speed for CTD deployment was 30 m/min. from NH-5 on the speed was25 m/min. There was some confusion with the CTD with BP and flow cytometry samples, so NH-3 bottom was sampled in duplicates and labeled 246 and 247. The sub-surface chlorophyll max was labeled 248 instead of 247. Bottom sample at NH-3 was labeled 248a. Joe has decided to freeze his samples rather than analyzing them on board of the ship, because of time constraint. Sediments from 0-1, 1-2, 2-3, 3-4 and 4-5 cm were sampled for lipids and DNA analysis. Arrive at NH-55 at 22:30, did 1000m depth, 2 m depth, and 1000m depth. The 2nd deep cast at 1000m depth is for Suzanne DeLorenzo SIP incubations. 
12-Apr. We travelled from NH-10 to SH-70. Started sampling at NH-70 at 07:00. At SH-70, we did 4 CTDs at SH-70. We finished CTDs at 10:10 and coring with multicore at NH-10 at 10:45.  We did a depth profile for Joe at SH-70. Needed to look at tomorrow’s forecast on cruise planner to decide on the sampling location in the South Channel on 13 April. Unfortunately we could not access the pigeon drop or the cruise mapper in the afternoon. Though in late afternoon Charles manage to get the info from the Pigeon drop. So, Charles called Joseph to get some way point for tomorrow’s work of salinity gradient. We collected water (surface, bottom and sub-surface chl max) for Joe to get some sample to set his spectrophotometer. On our way to Astoria we do CTDs only at LB-50, CH-2, CM-3 and CF-3. At 07:00, Wiley realized that the computer of his instrument had been off for 2 hours. He re-set his computer and it worked well all day.  
13-Apr. We travelled to the South Channel of the Columbia River estuary and starting sampling at station St1 (46 13.125 – 123 45.944) at 07:22. At St1, 3 casts were done, including a depth profile for Joe (Primary production incubations at 2 &10 m depth). Sailed to St2 (46 13.144 – 123 45.924), where we did 1 CTD collecting surface and bottom water. In total the following salinities were collected in the morning: 0, 5, 10, 15, 24 PSU. We used the multicore to collect samples at both St1 and St2, using 600 pounds of lead bricks and only 4 tubes. We only collected the surface fluff layer since the South Channel is heavily dredged.  Also collect on anoxic sediment pocket from St2.  Until the next slack tide (around 17:00) we transited from St2 to down river, turning at 46 13.8 – 123 58.2 to sail up-river to 46 14.34 – 123 48.18, where we turn at 14:27 towards St2. (careful captain calls St2, St3). Since we are in the estuary, Wiley has to keep a close watch to his system and often has to clean his filter. 17:00 afternoon slack tide CTD at St2. Collected water at 9m depth (1.3 PSU). Then sailed to the North Channel of the estuary (NC-11), next to Saturn 01. SPM was not collected for this morning casts. POC/SPM filters were done in the afternoon at station St2 (sample # 267). Leave at 17:15 to NC-11.  Multicore at NC-11 at 19:45. CTDs (no water) at 22:00 and 22:30. Then left for Beaver Army dock.
14-Apr. At 06:35, CTD at Beaver Army dock collecting surface and Bottom water for Microbiology group and Huguet (Beaver1). Depth profile for Joe (Beaver 2) at 07:00, water used for Primary production. At 07:40 another CTD cast to collect surface water for Microbiology group. Coring with Multicore at 08:17 and 08:30 (no fluff layer because too sandy). Joe used the surface water from cast Beaver 3 (W0804A_cast046) for his salinity experiment. Suzanne added bicarbonate to two of her incubation bottles at 08:30. Wiley’s filter still needs to be cleaned often. Received from Joseph all the coordinates for the plume feature tracking of this afternoon and night. Incubated Beaver Army Dock surface water from cast Beaver 3 (W0804A_cast046) for Crenarchaeota cell counts (bottles incubated at 7 oC in dark), T=0=10:00. 11:30 reset Fluorometer, CDOM sensor and Transmisomitor, which add not been working for 2 hours. Left Beaver Army dock for the Plume. Passed Columbia River bar at 13:30.  We could not do any CTD at the first two stations that Joseph send for Plume Tracking exercise, because this was very close to the Columbia River bar and thus too bumpy. We samples 2 sites on the plume (plume 1 & plume 2), were the microbiology collected water at 4 depth for each and Joe did a full depth profile at both sites. ISUS was cleaned after Cast 53. Tonight we have to discharge waste water so we had to skip some station. We will resume feature tracking (CTD only) once discharging is finished. We arrived very early at site plume 3 (46 25.527, 124 09.178) so we did CTDs every 30 min until official sampling time. We did CTDs at 6 plume sites in total.

	


	


15-Apr. At 06:15, first CTD on the Columbia River line (CR-4). CR-30 is listed as being 600 meters in Murray’s spread sheet, while in reality it is 323m. 
16-Apr. At 06:00, first CTD on the LaPush line (LP-4). Did a CTD at LP-4 and 22, collected water at LP-6 and 17. According to Wiley flow trough sensors between LP-6 and LP-17 we crossed a large front, so decided to go pass by the front again on the way back from south (so sailed west from LP-22 to LP-6 and the south). We passed NH-10 on the way back to compare the data from instruments from Wiley’s flow through and those of the buoy. We tried to recover the anchor of Mike Korso ADCP, but were unsuccessful. We arrived at Newport at 08:30 and started unloading.  
II. Methods

Chemistry and Fixations

Set Up/Notes:

· Assemble two filtering racks with 25mm diameter funnels, six filters per tower

· Attach two side-arm flasks to two of the funnels for water collection

· Attach tubing to vacuum pump and carboy. Be sure pump pressure does not exceed 5 mmHg when filtering

· Be sure to empty collection carboy regularly

· For liquid nitrogen, make sure dewar is open for minimal amounts of time. Be sure to replace styrofoam insert and plastic lid after each use

· After each water sample all funnels, frits, flasks, bottles, and cylinders should be rinsed with D.I. water

Labeling:

· Label all vials, bottles, etc. with the following:

· Water sample number

· Sample Site

· Date

· Replicate if applicable

Chlorophyll a: Collect duplicate samples

· Place 25mm GF/F filter (rough side up, grid down) on filter frit & screw down funnel

· Collect sample using brown Nalgene bottles. Rinse bottles and lids three times with sample before collection

· Using a sample-rinsed graduated cylinder, measure exact volumes of sample and pour into funnel. Record total volume filtered (Generally 100 ml is filtered. A sufficient volume has been filtered when a visible green or brown color is apparent on the filter. In highly productive coastal areas at the surface, you may end up filtering only 25-50 ml.)

· After filtration, fold filter in half with tweezers and place in pre-labeled 2ml cryovial

· All cyrovials are stored in liquid nitrogen dewar in designated color coded cups

High Pressure Liquid Chromatography (HPLC): 

· Filtration is performed under subdued light conditions

· Place 25mm GF/F filter (rough side up, grid down) on filter frit & screw down funnel

· Collect sample directly from Niskin bottle using brown Nalgene bottles. Rinse bottles and lids three times with sample before collection

· Using a sample-rinsed graduated cylinder, measure exact volumes of sample and pour into funnel. Record total volume filtered (~1 to 4 liters)

· After filtration, fold filter in half with tweezers and place in pre-labeled 2ml cryovial 

· All cyrovials are stored in liquid nitrogen dewar in designated color coded cups

· If water sample depth is below photic zone, no need to perform HPLC measurement

Particulate Organic Carbon (POC): Collect duplicate samples

· Place a pre-ashed 25mm GF/F filter (rough side up, grid down) on filter frit & screw down funnel

· Attach side arm flasks to POC filtering frits for water collection

· Using a sample-rinsed graduated cylinder, collect sample and measure exact volumes into funnel. Record total volume filtered (~1 to 4 liters)

· After filtration, fold filter in half with tweezers and place in a pre-labeled envelope

· Store envelopes in freezer in a small Ziploc bag labeled with site and sampling date 

Suspended Particulate Matter (SPM): Collect during estuary and plume sampling only. Collect duplicate samples

· For SPM measurements, 25mm GF/F filters are pre-dried, weighed and stored in 47mm Petri-dishes.

· Place a pre-weighed 25mm GF/F filter (rough side up, grid down) on filter frit & screw down funnel

· Using a sample-rinsed graduated cylinder, collect sample and measure exact volumes into funnel. Record total volume filtered 

· After filtration, rinse filter three times with D.I. water

· Return filter to Petri dish using tweezers and stored in freezer

· Be sure to place entire filter back into Petri dish, including bits that break off

Flow Cytometry:

· Collect sample in a small brown Nalgene bottle. Rinse bottle and lid three times with sample before collection

· Pipette 3 mL of sample into 5 mL cryovial using pipette labeled “LIVE”

· Under fume hood, pipette 100 uL of paraformaldehyde solution into cyrovial.  Be sure to wear gloves!

· Vortex and place in dark (e.g., lab drawer) for 10 min 

· Place sample in liquid nitrogen

Bacterial Counts (Glutaraldehyde)

· Pre-load 7 mL glass vials with 0.5 ml of 25% glutaraldehyde  

· Under fume hood, pipette 7 mL of sample (collected in small brown Nalgene bottle) into vial and cap. Be sure not to touch pipette to edge of glutaraldehyde vial!

· Store filled vials in refrigerator

Filtered Water Collection: TDN/P, DOC, Nutrients

· Attach side arm flasks under 25mm GF/F filters that have been ashed (i.e., under POC filters) to collect water

· Collect filtered water in flask, sample rinse once, and continue collecting

· Once enough water has been collected, fill pre-labeled sample bottles

· DOC: fill to shoulder of bottle (20ml polypropylene vial)

· Nutrients: fill to shoulder of bottle (Provided by OSU analytical services)

· TDN/P: pipette exactly 20 mL into bottle (Provided by UMCES Horn Point Analytical Services)

· Place all bottles in freezer

DNA/RNA Sterivex Filtration Protocol Using Geopumps

Set up/Notes:

· Assemble Geopump with desired number of heads (1-3)

· Label Sterivex filters by water sample number, sample site ID, date, and type of fixative/solutions/buffers to be added post-filtration.

· Save some 0.2um filtered sea-water for rinsing the tubing after filtration.

· Rinse the tubing with filtered sea-water following each sample.

· Sample rinse the tubes before attaching the Sterivex filters for the next sample.

· Attach Sterivex filters to 10ml syringe tip ends inserted into tubing and set up over a 3L beaker (or other measuring device) to keep track of the amount of water filtered.

· The opposite end of the tubing should be fixed with dipsticks (10ml pipettes) which will be inserted into sample water.

· These should be changed every 2-3 days or when varying the type of water being filtered.

Procedure:

· After checking to be sure set up is properly completed and tubing is sample rinsed, turn Geopump on in forward pump direction.

· Keep track of the amount of water filtered using a 3L beaker (or other measuring device)

· Allow filters to pump desired amount of water, note however these volumes may need to be adjusted depending on individual samples, in general:

· Estuaries and Turbid Systems: 1L

· Seawater: 3-6L

· Deepwater Samples (approx 1000L): 6L+

· Once filtrated water flowing through the Sterivex comes to a slow trickle (or the desired filtration amount is achieved) remove dipsticks from sample water and allow any water still in the Sterivex to be flushed out.

· Remove Sterivex filters from tubing and push out any remaining water using a 50ml syringe full of air.

· Seal bottom of Sterivex filter using Hemato-Seal Tube Sealing Compound

· With another syringe add desired fixative/solutions/buffers:

· DEB: 1 ml (approx. ½ tube) filtered with 0.2um syringe filter

· RNALater: 2 ml (approx. full tube)

· Cap the top of the Sterivex filter with autoclaved polycarbonate luer plug.

· Place the filters in a plastic Ziploc freezer bag labeled with the water sample number, sample site ID, and date and store at -80oC.

Fluorescence In Situ Hybridization (FISH) Protocol

Set up/Notes:

· Wear latex gloves.
· Label 1 50Ml Falcon tube

· Date

· “FISH”

· Station ID

· Volume Filtered

· Water Sample Number

· Surface, chlorophyll max (middle), bottom (S, M, B), or other depth

Procedure:

· Add 40ml of sample water into a 50 ml Falcon tube

· Add 1.2ml of formalin

· Close, shake and let stand for 1 hour at room temperature

· Place Flacon tube in plastic bag and store at -80oC.
Bacteria Production measurements

Set up/Notes:
· Prepare working solution of 3-H Leucine

· Pre-load 2ml microcentrifuge tubes with enough 3-H L-leucine working solution to make the final concentration 20 nM.  

· Double rinse and fill 250 ml dark bottles with water from each depth directly from the niskin bottles

Procedure:
· Change shoes when entering rad van.

· Set temperature of incubators.  The temperature on the incubators can be set using the + and – buttons.  Press “MENU” to enter change and “+” to validate.  Although most of the water samples have been from 3 depths, the bottom and mid-depth have been close enough to use the same incubator for these.  

· Record station name, sample depth, ambient water temperature and temperature at which each sample will be incubated.

· Put on gloves. 

· Remove enough charged tubes from the fridge for the number of samples being incubated (3 live and one blank per sample) and place in plastic rack in workspace.  Live tubes have red caps and killed controls (100ul TCA) have blue caps.  Process samples for BP so that the deep sample at each station goes in the lowest number tubes, then mid-depth, then surface. Uncap all tubes and line up caps next to rack.

· Place large (25ml) pipette tip on the Eppendorf pipettor and set dial to “3”. Draw sample water directly from sample bottle until barrel is about half full. Discharge sample twice to clear pipette tip.

· Note time. Begin loading the first tube at an even minute interval.  Pipette 1.5ml of sample into each of the 4 tubes for each sample.  Use caution when loading the blank so as not to splash TCA back onto the pipette tip.  It works best to add sample at an angle down the side of the microcentrifuge tube (not straight down into bottom) to avoid backsplash.

· Between each sample, fill the pipette barrel with DI and discharge into waste cup to rinse.

· When all tubes are filled, cap and vortex each one and place in the racks located in each of the incubation chambers.  Try to incubate samples within 1 degree of ambient water temperature. 

· Remove pipette tip and place in stand. Remove gloves. Record start time in notebook.  Set timer for 55 minutes.

· Remove tubes from incubation chamber a few minutes before anticipated stop time.  Remove caps of all live tubes. Place 5ml pipette tip on pipettor (marked 100% TCA) and set dial to “1”.  (NOTE: sometimes if there is a little TCA left in the tube when you attach it to the pipettor it will squirt out.  I usually point it into the solid waste bag).

· Fill pipette with TCA.  Start adding 100ul TCA to tubes at an even minute interval. When all tubes are filled, cap and vortex each one.  Place killed samples in the racks located in the refrigerator.

· Remove pipette tip and place in stand. Remove gloves. Record end time in notebook.  

Lipid  -water samples:
· 40 liters of water from top and bottom will be collected and stored in Nalgene 20 L carboys.

· The water will be filtered through 60, 0.7 and 0.2 micron filters. The filters are mounted on line and there would be three lines for each bottom and surface.

· Filters will be stored in combusted tinfoil at -20 degrees C.

Sediment sampling:
Corer

· Sediments will be collected and bought on deck.

· Top fluff layer will be pipetted (disposable pipettes) into falcon tubes. The cores will be extruded from cylinders in 1 cm slices (The first 5 cm will be taken). 1 will be used for DNA and the other 3 for chemical analysis (both lipids and 14C dating)
· The DNA slices will be stored in 50 ml Falcon tubes and 10 ml of RNAlater will be added and stored at -80 degrees C. The chemical samples will be stored in Ziploc bags at -20 degrees C.
Grab sample-Box Corer

· Sediment will be collected and brought on deck.

· 1 cm sampling rings will be inserted at surface and the sample will be collected in bags with the help of spatulas.

· The sample will be divided in one for DNA and 3 for chemical (both lipids and 14C dating).

· The first 5 cm will be used.

· The DNA slices will be stored in 50 ml Falcon tubes and RNAlater will be added and stored at -80 degrees C. The chemical samples will be stored in Ziploc bags at -20 degrees C.
Surface Water CO2 Mapping, Wiley Evans 
During this cruise, underway measurements of surface water pCO2, dissolved oxygen, chlorophyll fluorescence, beam transmission, temperature and salinity were obtained. This cruise offered an excellent opportunity to capture the variability of these parameters at the start of spring 2008. Seawater from the flow-through system and a GPS feed were both provided by the ship. 
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Figure 1.  All CTD cast locations. 
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Figure 2.  CTD cast locations in the estuary and plume region.
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Station locations:
	seabird filename
	bathymetry
	lat.
	long.
	Local Time 
	day 
	standard site name

	Cast001
	80
	44 39.113
	124 17 747
	
	11
	NH-10

	cast002
	80
	44 39 083
	124 17 698
	8:20
	11
	NH-10

	Cast003
	80
	44 39 075
	124 17 661
	9:15
	11
	NH-10

	Cast004
	80
	44 39 083
	124 17 660
	9:55
	11
	NH-10

	Cast005
	56
	44 39 087
	124 10 623
	
	11
	HN-5

	Cast006
	46.5
	44 39 0096
	124 07683
	12:12
	11
	NH-3

	Cast007
	46.57
	44 39005
	124 07 605
	12:50
	11
	NH-3

	Cast008
	46.16
	4439 072
	124 07 622
	13:20
	11
	NH-3

	W0804A_Cast009
	93
	44 39 112
	124 24 829
	15:20
	11
	NH-15

	W0804A_Cast010
	144
	44 39 023
	124 31 793
	16:42
	11
	NH-20

	W0804A_Cast011
	144
	44 39 070
	124 31 770
	17:30
	11
	NH-20

	W0804A_Cast012
	294
	44 39 050
	124 39 136
	18:50
	11
	NH-25

	W0804A_Cast013
	710
	44 39.090
	125 07.000
	21:00
	11
	NH-45

	W0804A_Cast014
	2889
	44 39.152
	125 21.986
	22:35
	11
	NH-55

	W0804A_Cast015
	2889
	44 39.111
	125 21.987
	23:49
	11
	NH-55

	W0804A_Cast016
	2890
	44 39.107
	125 22.038
	0:19
	12
	NH-55

	W0804A_Cast017
	72.9
	44 15 104
	124 15 134
	7:00
	12
	SH-70

	W0804A_Cast018
	72.88
	44 15 113
	124 15 122
	7:35
	12
	SH-70

	W0804A_Cast019
	71.61
	44 15 066
	124 15 091
	8:00
	12
	SH-70

	W0804A_Cast020
	71.83
	44 15 096
	124 15 134
	8:30
	12
	SH-70

	W0804A_Cast021
	11.2
	44 15 088
	124 07 482
	10:05
	12
	SH-10

	W0804A_Cast022
	15
	44 15 087
	124 07 085
	10:25
	12
	SH-15

	W0804A_Cast023
	24
	44 15 099
	124 08 041
	10:37
	12
	SH-30

	W0804A_Cast024
	40.6
	44 15 104
	124 09 025
	11:05
	12
	SH40

	W0804A_Cast025
	49.4
	44 15 115
	124 10 104
	11:25
	12
	SH-50

	W0804A_Cast026
	60
	44 15 102
	124 13 085
	11:48
	12
	SH-60

	W0804A_Cast027
	70
	4415 130
	124 15 217
	12:25
	12
	SH-70

	W0804A_Cast028
	80
	44 15 114
	124 19 614
	13:07
	12
	SH-80

	W0804A_Cast029
	90
	44 15 102
	124 23 507
	13:50
	12
	SH-90

	W0804A_Cast030
	99.5
	44 15 080
	124 27 681
	14:30
	12
	SH-100

	W0804A_Cast031
	100
	44 15 073
	124 27 672
	15:07
	12
	SH-100

	W0804A_Cast032
	48
	44 39 086
	124 07 832
	17:51
	12
	NH-3

	W0804A_Cast033
	55
	44 51.406
	124 06.137
	19:25
	12
	LB-50

	W0804A_Cast034
	60
	45 03.013
	124 04.503
	20:52
	12
	CH-2

	W0804A_Cast035
	61
	45 28.991
	124 02.240
	23:48
	12
	CM-3

	W0804A_Cast036
	59
	45 43.944
	124 01.551
	1:30
	13
	CF-3

	W0804A_Cast037
	19.2
	46 13 125
	123 45 944
	7:22
	13
	St1

	W0804A_Cast038
	19.8
	46 13 144
	123 45 924
	8:00
	13
	St1

	W0804A_Cast039
	18.9
	46 13 147
	123 45
	8:30
	13
	St1

	W0804A_Cast040
	14.2
	46 11 959
	123 49 156
	9:50
	13
	St2

	W0804A_Cast041
	13.15
	46 11 941
	123 49 141
	17:00
	13
	St2 17:00

	W0804A_Cast042
	21
	46 14.050
	123 52.505
	22:00
	13
	NC-11

	W0804A_Cast043
	21.3
	46 14.046
	123 52.496
	22:36
	13
	NC-11

	W0804A_Cast044
	20.7
	46 11 016
	123 11 232
	6:35
	14
	Beaver1

	W0804A_Cast045
	19.8
	46 11 003
	123 11 243
	7:00
	14
	Beaver2

	W0804A_Cast046
	20
	46 11 010
	123 11 185
	7:40
	14
	Beaver3

	W0804A_Cast047
	48
	46 16 941
	124 12 790
	15:10
	14
	Plume 1

	W0804A_Cast048
	48
	46 17 006
	124 12 891
	15:50
	14
	Plume 1

	W0804A_Cast049
	48
	46 17 006
	124 12 891
	16:00
	14
	Plume 1

	W0804A_Cast050
	48
	46 17 039
	124 12 862
	16:30
	14
	Plume 1

	W0804A_Cast051
	75
	46 21 399
	124 17 834
	18:00
	14
	Plume 2

	W0804A_Cast052
	75
	46 21 370
	124 17 185
	18:40
	14
	Plume 2

	W0804A_Cast053
	75
	46 21 406
	124 17 809
	19:10
	14
	Plume 2

	W0804A_Cast054
	30.5
	46 25.527
	124 09.178
	21:33
	14
	Plume 3

	W0804A_Cast055
	31
	46 25.495
	124 09.227
	22:08
	14
	Plume 3

	W0804A_Cast056
	31
	46 25.457
	124 09.217
	22:42
	14
	Plume 3

	W0804A_Cast057
	30
	46 25.590
	124 09.265
	23:02
	14
	Plume 3

	W0804A_Cast058
	30
	46 25.586
	124 09.338
	23:31
	14
	Plume 3

	W0804A_Cast059
	30
	46 25.607
	124 09.243
	0:01:00
	15
	Plume 3

	W0804A_Cast060
	30
	46 25.605
	124 09.298
	0:31
	15
	Plume 3

	W0804A_Cast061
	24
	46 21.054
	124 08.514
	1:48
	15
	Plume 4

	W0804A_Cast062
	24
	46 21.070
	124 08.471
	2:12
	15
	Plume 4

	W0804A_Cast063
	23
	46 19.128
	124 08.563
	3:15
	15
	Plume 5

	W0804A_Cast064
	34
	46 16.416
	124 10.863
	5:00
	15
	Plume 6

	W0804A_Cast065
	29.5
	46 09.997
	124 04.542
	6:12
	15
	CR-4

	W0804A_Cast066
	58
	46 09.933
	124 09.576
	6:55
	15
	CR-7

	W0804A_Cast067
	58
	46 10 000
	124 9 421
	7:25
	15
	CR-7

	W0804A_Cast068
	58
	46 10 022
	124 09 547
	8:15
	15
	CR-7

	W0804A_Cast069
	80
	46 09 999
	124 13 081
	9:20
	15
	CR-10

	W0804A_Cast070
	115
	46 09 991
	124 20 013
	10:05
	15
	CR-15

	W0804A_Cast071
	114
	46 10 010
	124 19 940
	10:40
	15
	CR-15

	W0804A_Cast072
	135
	46 10 013
	124 27 097
	11:59
	15
	CR-20

	W0804A_Cast073
	150
	46 10 016
	124 33 310
	12:52
	15
	CR-25

	W0804A_Cast074
	322
	46 10 011
	124 40 202
	14:00
	15
	CR-30

	W0804A_Cast075
	328
	46 10 011
	124 40 145
	14:45
	15
	CR-30

	W0804A_Cast076
	880
	46 09 973
	124 54 619
	16:25
	15
	CR-40

	W0804A_Cast077
	880
	46 09 988
	124 54 607
	17:30
	15
	CR-40

	W0804A_Cast078
	880
	46 09 987
	124 54 611
	18:35
	15
	CR-40

	W0804A_Cast079
	880
	46 10 010
	124 54 571
	19:00
	15
	CR-40

	W0804A_Cast080
	881
	46 09.995
	124 54.516
	19:26
	15
	CR-40

	W0804A_Cast081
	35
	47 55.011
	124 44.460
	6:09
	16
	LP-4

	W0804A_Cast082
	55
	47 54.970
	124 47.636
	6:47
	16
	LP-6

	W0804A_Cast083
	55
	47 54 955
	124 47 614
	7:20
	16
	LP-6

	W0804A_Cast084
	56
	47 55 037
	124 47 650
	7:52
	16
	LP-6

	W0804A_Cast085
	138
	47 55 027
	125 04 971
	9:30
	16
	LP-17

	W0804A_Cast086
	138
	47 54 995
	125 04 990
	10:13
	16
	LP-17

	W0804A_Cast087
	139
	47 54 992
	125 05 046
	10:50
	16
	LP-17

	W0804A_Cast088
	181
	47 55 012
	125 11 489
	11:45
	16
	LP-22


Sampling sites:

	seabird filename
	Sampling depth
	bottle
	Sample #
	 
	Micro
	Joe
	SIP
	Carme

	Cast001
	75
	1 to 12
	243a
	NH-10
	
	
	x
	X

	Cast002
	various
	1 to 12
	243b
	NH-10
	
	x
	
	

	Cast003
	75
	1 to 6
	243
	NH-10
	X
	
	
	

	Cast003
	17
	7 to 12
	244
	NH-10
	X
	
	
	

	Cast004
	2
	2 to 12
	245
	NH-10
	X
	
	
	x

	Cast004
	50
	1
	245a
	NH-10
	
	x
	
	

	Cast006
	40
	1 to 12
	246
	NH-3
	x
	x
	
	x

	Cast007
	24
	1 to 12
	247
	NH-3
	x
	x
	
	

	Cast008
	2
	1 to 12
	248
	NH-3
	x
	x
	
	x

	W0804A_Cast010
	139
	1 to 6
	249
	NH-20
	x
	x
	
	

	W0804A_Cast010
	10
	7 to 12
	250
	NH-20
	x
	x
	
	

	W0804A_Cast011
	2
	1 to 7
	251
	NH-20
	x
	x
	
	

	W0804A_Cast014
	1000
	1 to 12
	252
	NH-55
	x
	x
	
	x

	W0804A_Cast015
	2
	1 to 12
	253
	NH-55
	x
	x
	
	x

	W0804A_Cast016
	1000
	1 to 12
	253a
	NH-55
	
	
	x
	

	W0804A_Cast017
	67
	1 to 12
	254
	SH-70
	x
	
	
	x

	W0804A_Cast018
	20
	1 to 7
	255
	SH-70
	x
	
	
	

	W0804A_Cast019
	2
	1 to 12
	256
	SH-70
	x
	
	
	x

	W0804A_Cast020
	various
	1 to 12
	256a
	SH-70
	
	x
	
	

	W0804A_Cast023
	21
	1 to 6
	257
	SH-30
	x
	
	
	

	W0804A_Cast023
	2
	7 to 12
	258
	SH-30
	x
	
	
	

	W0804A_Cast030
	95
	1 to 6
	259
	SH-100
	x
	x
	
	

	W0804A_Cast030
	30
	7 to 12
	260
	SH-100
	x
	x
	
	

	W0804A_Cast031
	2
	1 to 7
	261
	SH-100
	x
	x
	
	

	W0804A_Cast032
	44
	1, 2
	261a
	NH-3
	
	x
	
	

	W0804A_Cast032
	20
	3, 4
	261b
	NH-3
	
	x
	
	

	W0804A_Cast032
	2
	5, 6
	261b
	NH-3
	
	x
	
	

	W0804A_Cast037
	various
	1 to 12
	262a
	St1
	
	x
	
	

	W0804A_Cast038
	17
	1 to 6
	262
	St1
	x
	
	
	x

	W0804A_Cast038
	8
	7 to 12
	263
	St1
	x
	
	
	x

	W0804A_Cast039
	2
	1 to 12
	264
	St1
	x
	
	
	x

	W0804A_Cast040
	12
	1 to 6
	265
	St2
	x
	
	
	x

	W0804A_Cast040
	9
	7 to 12
	266
	St2
	x
	
	
	x

	W0804A_Cast041
	9
	1 to 12
	267
	St2
	x
	x
	
	

	W0804A_Cast044
	18
	1 to 6
	268
	Beaver1
	x
	
	
	x

	W0804A_Cast044
	2
	7 to 12
	269
	Beaver1
	x
	
	
	x

	W0804A_Cast045
	various
	1 to 12
	269a
	Beaver2
	
	x
	
	

	W0804A_Cast046
	2
	1 to 6
	270
	Beaver3
	x
	
	
	

	W0804A_Cast047
	45
	1 tp 6
	271
	Plume 1
	x
	
	
	x

	W0804A_Cast047
	20
	7 to 12
	272
	Plume 1
	x
	
	
	x

	W0804A_Cast049
	various
	1 to 12
	272a
	Plume 1
	
	x
	
	

	W0804A_Cast050
	10
	1 to 6
	273
	Plume 1
	x
	
	
	x

	W0804A_Cast050
	2
	7 to 12
	274
	Plume 1
	x
	
	
	x

	W0804A_Cast051
	70
	1 to 7
	275
	Plume 2
	x
	
	
	x

	W0804A_Cast051
	16
	8 to 12
	276
	Plume 2
	x
	
	
	

	W0804A_Cast052
	8
	1 to 5
	277
	Plume 2
	x
	
	
	

	W0804A_Cast052
	2
	6 to 12
	278
	Plume 2
	x
	
	
	x

	W0804A_Cast053
	various
	1 to 12
	278a
	Plume 2
	
	x
	
	

	W0804A_Cast066
	54
	1 to 6
	279
	CR-7
	x
	
	
	x

	W0804A_Cast066
	5
	7 to 2
	280
	CR-7
	x
	
	
	

	W0804A_Cast067
	various
	1 to 12
	280a
	CR-7
	
	x
	
	

	W0804A_Cast068
	12
	1 to 5
	281
	CR-7
	x
	
	
	

	W0804A_Cast068
	2
	6 to 12
	282
	CR-7
	x
	
	
	x

	W0804A_Cast070
	107
	1 to 7
	283
	CR-15
	x
	
	
	x

	W0804A_Cast070
	67
	8 to 12
	284
	CR-15
	x
	
	
	

	W0804A_Cast071
	2
	1 to 7
	285
	CR-15
	x
	
	
	x

	W0804A_Cast074
	315
	1 to 4
	286
	CR-30
	x
	
	
	

	W0804A_Cast074
	12
	5 to 8
	287
	CR-30
	x
	
	
	

	W0804A_Cast074
	2
	9 to 12
	288
	CR-30
	x
	
	
	

	W0804A_Cast075
	various
	1 to 12
	288a
	CR-30
	
	x
	
	

	W0804A_Cast077
	850
	1 to 9
	289
	CR-40
	x
	x
	
	x

	W0804A_Cast077
	600
	10
	289a
	CR-40
	
	x
	
	

	W0804A_Cast077
	300
	11
	289b
	CR-40
	
	x
	
	

	W0804A_Cast077
	200
	12
	289c
	CR-40
	
	x
	
	

	W0804A_Cast078
	25
	1 to 3
	290
	CR-40
	x
	
	
	

	W0804A_Cast079
	25
	1, 2
	290a
	CR-40
	x
	
	
	

	W0804A_Cast079
	2
	3 to 9
	291
	CR-40
	x
	
	
	x

	W0804A_Cast080
	various
	1 to 12
	292a
	CR-40
	
	x
	
	

	W0804A_Cast082
	51
	1 to 10
	292
	LP-6
	x
	
	
	x

	W0804A_Cast083
	2
	1 to 10
	293
	LP-6
	x
	
	
	x

	W0804A_Cast084
	various
	1 to 12
	293a
	LP-6
	
	x
	
	

	W0804A_Cast085
	134
	1 to 9
	294
	LP-17
	x
	
	
	x

	W0804A_Cast085
	40
	10 to 12
	295
	LP-17
	x
	
	
	

	W0804A_Cast086
	40
	1 to 3
	295a
	LP-17
	x
	
	
	

	W0804A_Cast086
	2
	4 to 12
	296
	LP-17
	x
	
	
	x

	W0804A_Cast087
	various
	1 to 12
	296a
	LP-17
	
	x
	
	


Coring locations:

[image: image4.emf]Date Time Location Type Lat. Long.

11-Apr-08 10:30 NH10 multicore 44 39 113N 124 17 617W

12-Apr-08 8:50 SH-70 multicore 44 15 081 124 15 114

13-Apr-08 8:45 South Channel of estuary, St1 multicore 46 13 144 123 45 924

13-Apr-08 9:15 South Channel of estuary, St1 multicore 46 13 144 123 45 924

13-Apr-08 10:15 South Channel of estuary, St2 multicore 46 11 992 123 49 108

13-Apr-08 19:45 North Channel NC-11 multicore 46 14 05 123 52 46

14-Apr-08 8:17 Beaver Army Dock multicore 46 11 004 123 11 236

14-Apr-08 8:30 Beaver Army Dock multicore 46 10 992 123 11 277

15-Apr-08 8:40 CR-7 multicore 46 09 29 124 09 54

15-Apr-08 10:52 CR-15 multicore 46 10 00 124 19 996

16-Apr-08 11:00 LP-17 multicore 47 54 992 125 05 046
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