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Oregon State University

College of Oceanic & Atmospheric Sciences

	FILING DATE:
	01 May 2008

	CRUISE NUMBER:
	

	TITLE:
	Science and Technology Center for Coastal Margin Observation and Prediction (CMOP)

	CONTRACT/GRANT NUMBER:
	NSF

	PRINCIPAL INVESTIGATOR(S):
	Antonio M. Baptista et al.


	PURPOSE:   (Short, non-technical statement on how cruise relates to overall project)

	The goals of R/V Wecoma operations are:
1. 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.

2. Collect water samples for membrane lipid and DNA- and RNA-based microbial community analyses, primary and secondary 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.

3. Collect surface sediments in Columbia River, estuary, plume and at a few sites on coastal lines using a multicorer.

4. Make continuous measurements of surface water chemistry with several devices attached to the continuous flow seawater system.

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


	ITINERARY:    (Include station positions and route waypoints.  Please send/fax/or bring a PAGE SIZE                       CRUISE TRACK for submission to UNOLS).

	Please see attached


	WILL RADIOACTIVE METHODS BE USED?
	X
	YES
	
	   NO             

	If so, list OSU radiation use authorization number: Applied For


	WILL YOU BE BRINGING HAZARDOUS MATERIALS ABOARD? 
	X
	YES
	
	   NO             

	If so, you are responsible for providing the Master with an Inventory of such materials & associated MSDS sheets.


	SAMPLING PLAN:

	We will perform CTD casts with and without water collection using the rosette of the Wecoma. At selected sites we will collect sediments using a multicorer depending on the kind of sediment found at a given site. 


	EQUIPMENT REQUIRED:  (Should be included on Shared-Use Equipment request form)

	Equipment List /R/V Wecoma /for/ /June cruise (28 May - 7 June 2008) 

Standard Ship’s Outfit 

a. SeaBird CTD system with transmissometer, fluorometer, PAR, O2, altimeter. 
b. SBE Carousel samplers - 12 bottles. 10L bottles 
c. RDInstruments shipboard Doppler current profilers; Frequency 75/300 kHz. Dual system required. 
d. DAS shipboard data logging/display system 
e. Shipboard networking services 
f. Winch slip rings - 4-conductor – for CTD 
g. Dry Lab tables and cabinets in various heights and sizes 
h. Portable refrigerator (15 cu. ft.) 
i. Portable chest freezers (2 freezers required, each 7 ft3 ) 

Transient Equipment 
j. Low Temperature freezer (1 available) -85 oC, 5 cu. ft. 

Ship’s Deck Equipment 
l. Hydro Winch: 0.322” 3-conductor EM for CTD, 1000m max depth. 
m. Hydro A-Frame for deploying CTD and Niskin Bottles 
n. Gifford block mounted on A-frame
o. Coring Winch: 3/8" wire from the trawl winch for deploying multi corer. 1000m max depth
Vans 
t. Storage Van 
u. New Radiation Laboratory Van



	SCIENTIFIC PERSONNEL TO BE ONBOARD:  (Provide full legal name & affiliation)

	Scientist in Charge:
	Tawnya Peterson (OHSU) 

	Other Scientist(s):
	Carme Huguet (UW), Mariya Smit (OHSU)

	Party Chief:
	

	Technicians:
	Mikaela Selby (OHSU), Paul Walczak (OSU), Melissa Rohde (OHSU)

	Grad Students:
	Wiley Evans (OSU), Michael Malpezzi (UMCES)

	Undergraduate Students:
	

	Observers:
	Elise Engler (artist)


	OSU Marine Technician(s) Assigned to Cruise:
	David O’ Gorman 


	USER SUPPLIED EQUIPMENT:

	Vans/Containers:
	

	Number:
	

	Size:
	

	Estimated Weight:
	

	Location:
	


	OTHER BULKY HEAVY ITEMS:

	Location:
	

	Estimated Weight:
	


	BILLING INFORMATION:

	Name:
	

	Address:
	

	City, State, Zip
	

	Phone:
	

	Account Number (or number to reference):
	


	DO YOU WANT CELLULAR/INMARSAT PHONE ACCESS:
	X
	YES
	
	   NO             

	Chief Scientist will be responsible for all charges – dedicated science phone.




CMOP cruise plan

Oregon & Washington Coasts and Columbia River, Plume & Estuary 

R/V Wecoma
May 28 – June 7, 2008
Area of Operations: Pacific Northwest coastal ocean from South Oregon to North Washington, Columbia River plume, Columbia River and its estuary

Scientific personnel  
	Name
	Inst
	Activity
	Berth
	Watch
	28
	29
	30
	31
	1
	2
	3
	4
	5
	6
	7

	Tawnya Peterson
	OHSU
	Chief Scientist
	S15
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Mikaela Selby
	OHSU
	Water, filter
	S2
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Carme Huguet
	UW
	Water/sediment
	S6
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Mariya Smit
	OHSU
	Water; filter
	S7
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Melissa Rohde
	OHSU
	water
	S1
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Wiley Evans
	OSU
	CTD/pCO2
	S3
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Michael Malpezzi
	UMCES
	Water; BP
	S4
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Elise Engler
	
	Artist
	S8
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Paul Walczak
	OSU
	sediments
	S18
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	Dave O’Gorman
	OSU
	Mar tech
	18
	D
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X


Watches: No watches will be assigned to science crew due to lack of night operations.
R/V Wecoma objectives and operations
The goals of R/V Wecoma operations are to:
1. 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.

2. 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. 

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

4. Make continuous measurements of surface water chemistry with several devices attached to the continuous flow seawater system.

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

We kindly request copies of all calibration/information sheets for R/V Wecoma instruments.
Activities
I. CTD deployment
a. David O’ Gorman
b. Tawnya Peterson
c. Wiley Evans
II. Water sample processing
1. Filling up bottles from CTD for biology team (Rohde, Peterson)

2. Dissolved and particulate chemistry (nutrients and organic matter) (Smit, Malpezzi)
a. Nitrate plus nitrite, nitrite, ammonium, phosphate, silicic acid 
b. Dissolved organic carbon/nitrogen 

c. Total suspended solids 

d. Particulate organic carbon/nitrogen
e. Fixed samples             
3. Chlorophyll and other phytoplankton pigments (Rhode/Peterson)

4. DNA and RNA samples  (Selby)

5. Bacterial Production measurements in radioisotope van (Malpezzi)
6. Primary production (Peterson/Rohde)

7. Water filtration for membrane lipid samples (Huguet)
III. Feature Tracking
Using SWAP system to track and follow Columbia River Plume (Smit, Peterson)
IV. Sediment

a. Paul Walczak (coring operations)
b. Carme Huguet (processing sediment cores)
V. Mapping
Mapping using the ship’s flow-through system will be conducted at night. Ship’s tracks will be selected to capture features of interest to surface ocean biogeochemistry (Evans, Peterson, and all interested parties).  

Cruise Plan Summary

Dates / Location / CTDs # / Maximum # of water samples for biology team / Coring site #

	Date
	Location†
	# CTDs
	Microbial process stns*
	Coring+

	05/28/08
	NH line - offshore
	2
	1
	0

	05/29/08
	NH line
	10
	4
	1

	05/30/08
	NH line + alongshore transect
	5
	5
	0

	05/31/08
	Plume study – neap
	~10
	4
	0

	06/01/08
	CR line
	8
	4
	2

	06/02/08
	Estuary – south channel
	8
	6
	3

	06/02/08
	Estuary – north channel
	3
	0
	0

	06/03/08
	Beaver Army dock
	4
	2
	1

	06/03/08
	Plume study - spring
	~10
	2
	0

	06/04/08
	LP line
	7
	3
	1

	06/05/08
	GH line
	8
	0
	1

	06/06/08
	NH-10 survey
	11
	0
	0

	06/07/08
	dock
	0
	0
	0

	
	Total
	86
	31
	9


†Station locations can be found in the Appendix

*Microbial process stations will typically collect water at 3-6 depths
+If time allows, additional coring will be done at NH-3 (48m) and LP-6 (55).
Cruise Plan Details

27 May 2008 

08:00

Load ship in Newport (44.63N, 124.04W). Load radiation van and coring equipment on main deck (multicorer, extruder)

28 May 2008

08:00 

Departure for NH-10 (shakedown station; one CTD cast with water samples at 3 depths) 
09:00 – 10:00 
Safety meeting

10:15 – 12:15
NH-10(w) (see Table 1a for station locations)

12:15

Depart for NH-55 (see Table 1a for Way Points)
18:15

Arrive at NH-55(w) (two CTD casts for microbiology team)

21:30

End NH-55

21:30

Begin night mapping (see Table 2a for Way Points)

21:35 – 07:00
Night mapping along NH line, from NH-55 to NH-10 and back to NH-55

29 May 2008

07:00

Arrive at NH-55

07:15

Productivity cast NH-55 (profile, 4-6 depths shallower than 60 m)

08:00

Steam to NH-45; deploy CTD at NH-45, 35, 25, 20(w), 15, 10(w), 5(w), 3, 1. Sediment coring at NH-10. See Table 1b for station locations.
23:15

Finish NH line; begin night mapping (NH-1 toward Siletz Bay and back; see Table 2b for Way Points)

30 May 2008

07:30

Arrive at NH-1
07:40

NH-1(w), productivity cast (PP)
08:30

Steam to alongshore stations at Siletz Bay(w), Nestucca River(w), Tillamook Bay(w), Nehalem River(w) (see Table 1c for station locations). Surface water only for microbiology; 3 depths for pigments and nutrients.
22:30

Steam to Night Mapping Way Points (Table 2c). Night mapping survey off Seaside, OR to capture potential cyclonic recirculation feature south of CR mouth.
31 May 2008: Plume study Neap
07:00

Plume stations, P1 – P15 (see Table 1d for locations); exact locations to be determined from CORIE forecast. Water to be collected at 4 stations (3 depths) in fresh and aged plume. 
20:10

End Plume survey, transit to CR-4 (see Table 2d for Mapping Way Points).

01 June 2008: CR line
06:30
Begin Columbia River line transect: CTD at 8 stations in the following order: CR-4, CR-7(w), CR-10, CR-15(w), CR-20, CR-25, CR-30(w), CR-40(w); 3 depths for each (microbiology and lipids at all 4 water sites, primary production at CR-7). Coring at CR-7 and CR-15 (55 & 110 m depth, respectively). (see Table 1e for station locations).

21:55
Begin night mapping (see Table 2e for Way Points). Travel from CR-40 to CR-7, and steam to RM-1, RM-4, RM-8, and NC-11.
02 June 2008: Estuary – South and North Channels
06:00
Arrive at NC-11 (low tide at 06:48); transit between NC-11 and NC-7 for 1 h, then transit to the South Channel of the Columbia River estuary at site with salinity of 15 PSU (exact location will be determined the previous day using the CORIE forecast). 

09:45
During slack tide (09:45 & 15:30); high tide at 13:29 & low at 06:48 and 18:26) sample a salinity gradient aiming to get salinity: 0, 5, 10, 15, 20 and 25 PSU. More than 6 CTDs may need to be done to find the correct salinity values. Start with salinity of 15 PSU. (microbiology at all 6 water sites, primary production at 15 PSU, lipids at 0, 5, 15 & 20 PSU). Coring at 3 sites: 0, 15 and 20 PSU (10-20 m depth). See Table 1f for potential station locations.
17:30
Travel to NC-11 and stay on station over night in Estuary North Channel at station NC-11 and during slack tide (high tide ~01:48); deploy CTDs at 21:45, 22:30, 23:15. This is to compare data with Saturn-01. See Table 2f for latitude/longitude.
23:15
End
03 June 2008: River (Beaver Army Dock; Plume Study Spring)
03:00
Begin transit to Beaver Army dock (departure time can be adapted as necessary to be at Beaver Army Dock at 06:30)

06:30
Begin sampling at station Beaver Army Dock: 4 CTDs at 06:30, 07:00, 7:30 and 08:00 with Niskin bottles sampling surface water at 07:00 and 08:00 (microbiology at 07:00 and 08:00, primary production  and lipids at 07:00). Coring at Beaver Army dock after the last CTD.

08:30
Transit to Columbia River Plume (exact coordinate will be provided by the CORIE forecast on June 01).

12:00
Start feature tracking (CTDs at pre-determined sites and times). Do ~9 CTDs (exact number will depend on transit time from Beaver Army dock to Plume); water collection at 2 sites characterized by a range of surface water salinities within the plume, with 3 depths for each (microbiology and lipids at both water sites). See Table 1g for station locations (day) and Table 2g for Way Points (night).
21:00
End
04 June 2008: LP line
08:15
Begin LaPush line transect: CTD at 7 stations in the following order: LP-4, LP-6(w), LP-17(w), LP-22, LP-27, LP-32 and LP-52(w); with 3 depths for each (microbiology at all 3 water sites, primary production at LP-6, lipids at LP-6 & LP-17). Coring at LP-6 (55 m depth). See Table 1h for station locations (day) and Table 2h for Way Points (night).
23:00
End
05 June 2008: GH line

08:45
Begin Grays Harbor line transect from GH-1 to GH-41 (pigments and nutrients only, no microbiology): GH-1, GH-2, GH-3(w), GH-6, GH-10, GH-21(W), GH-26, GH-31, GH-36, GH-41(W). See Table 1i for station locations.
18:52
End; begin steaming toward NH-10 (See Table 2i for Way Points).
06 June 2008: NH-10 survey
09:00
Arrive at NH-10. Do a 12-h survey around NH-10 (see Table 1j for station locations); collect water for nutrients and pigments, no microbiology.
22:30
End NH-10 CTD survey, but continue steaming around NH-10 mooring (see Table 2j for Way Points). 

07 June 2008: dock

06:00
Finish NH-10 survey, head for Newport.
07:30
Dock at Newport and unload ship.
Notes
-Surface is defined for all as 2 m from surface
-Bottom is defined in plume and coastal lines as 5 m from bottom
-Bottom is defined in estuary (salinity gradient) and station Beaver Army Dock as 1 m from bottom

-Location of stations for estuary (June 2) and plume work (May 31, June 3) will be determined the day before based on CORIE forecast.

-(w) indicates water to be collected from Niskins; bold & underline indicates microbiology cast
Station Tables for CTD casts & night mapping Way Points
Table 1a. May 28 (Newport Line). Assuming a 08:00 departure, plan for ‘shakedown station’ at ~10:00, NH-55 at approximately 21:30.
[image: image1.emf]Travel Cast Add'l

Date Station Latitude Longitude Incr.dist(nm) hours depth(m) hours time, hr Time Start End

5/28/08 Newport 44.63 124.04 0 0 0 0 0 8:00 8:00

5/28/08 NH-1 44.65 124.10 2.90 0.49 30 0 0 8:30 8:30

5/28/08 NH-3 44.65 124.13 1.28 0.33 48 0 0 8:50 8:50

5/28/08 NH-5 44.65 124.18 1.99 0.40 60 0 0 9:14 9:14

5/28/08

NH-10

44.65 124.30 5.05 0.71 80 0.24 2.25 10:00 12:15

5/28/08 NH-15 44.65 124.41 4.98 0.70 90 0 0 12:57 12:57

5/28/08 NH-20 44.65 124.53 4.98 0.70 140 0 0 13:39 13:39

5/28/08 NH-25 44.65 124.65 5.19 0.72 296 0 0 14:22 14:22

5/28/08 NH-35 44.65 124.88 9.96 1.20 435 0 0 15:34 15:34

5/28/08 NH-45 44.65 125.12 9.96 1.20 700 0 0 17:08 17:08

5/28/08

NH-55

44.65 125.37 10.67 1.27 2885 1.8 1.5 18:16 21:34


Table 1b. May 29 (Newport Line). Start at 07:15, end at ~23:15.
[image: image2.emf]Travel Cast Add'l

Date Station  Latitude Longitude Incr. dist(nm) hours depth(m) hours time, hr Start End

5/29/2008

NH-55

44.652 125.367 0.00 0.00 2885 1.80 1 7:15 10:03

5/29/2008 NH-45 44.652 125.117 10.67 1.27 700 0.59 11:19 11:54

5/29/2008 NH-35 44.652 124.883 9.96 1.20 435 0.44 13:06 13:32

5/29/2008 NH-25 44.652 124.650 9.96 1.20 296 0.36 14:44 15:06

5/29/2008

NH-20

44.652 124.528 5.19 0.72 140 0.28 1.5 15:49 17:36

5/29/2008 NH-15 44.652 124.412 4.98 0.70 90 0.25 18:18 18:33

5/29/2008

NH-10

44.652 124.295 4.98 0.70 80 0.24 1.5 18:58 20:42

5/29/2008

NH-5

44.652 125.117 5.05 0.71 60 0.23 1 21:08 22:22

5/29/2008 NH-3 44.652 124.650 1.99 0.40 48 0.23 22:36 22:50

5/29/2008 NH-1 44.652 124.100 1.28 0.33 30 0.22 23:02 23:15


Table 1c. May 30 (Coastal Rivers). Start at 07:30, end at ~22:30.
[image: image3.emf]Travel Cast Add'l

Date Station  Latitude Longitude Incr. dist(nm) hours depth(m) hours time, hr Start End

5/30/2008 NH-1 44.652 124.100 0.00 0.00 0.22 1 7:40 9:03

5/30/2008 Siletz Bay 45.000 124.100 20.90

2.09

0.25 1.5 11:08 12:53

5/30/2008 Nestucca 45.170 124.100 10.20

1.02

0.25 1.5 13:54 15:39

5/30/2008 Tillamook Bay 45.550 123.900 24.30

2.43

0.25 1.5 18:05 19:50

5/30/2008 Nehalem Bay 45.670 124.000 8.33

0.83

0.25 1.5 20:40 22:25


Table 1d. May 31. Plume study, example stations; exact locations to be determined from CORIE forecast. End ~21:00.
[image: image4.emf]Travel Cast Add'l Time

Date Station  Latitude Longitude Incr. dist(nm) hours depth(m) hours time, hr Start End

5/31/2008 P1 46.500 124.160 0.00 0.00 32 0.22 0 7:00 7:13

5/31/2008 P2 46.664 124.190 9.91 0.99 37 0.22 0 8:12 8:25

5/31/2008 P3 46.658 124.387 8.14 0.81 82 0.25 0 9:14 9:29

5/31/2008 P4 46.522 124.225 10.54 1.05 47 0.23 0 10:32 10:46

5/31/2008 P5 46.399 124.169 7.78 0.78 31 0.22 0 11:33 11:46

5/31/2008 P6 46.289 124.181 6.57 0.66 34 0.22 0 12:26 12:39

5/31/2008 P7 46.248 124.125 3.40 0.34 14 0.21 0.5 12:59 12:41

5/31/2008 P8 46.213 124.163 2.65 0.27 41 0.22 0.5 12:57 13:40

5/31/2008 P9 46.130 124.131 5.13 0.51 53 0.23 0 14:11 14:25

5/31/2008 P10 46.154 124.225 4.17 0.42 85 0.25 0 14:50 15:05

5/31/2008 P11 46.051 124.237 6.21 0.62 52 0.23 0 15:42 15:56

5/31/2008 P12 46.160 124.302 7.08 0.71 107 0.26 0 16:39 16:55

5/31/2008 P13 46.251 124.249 5.91 0.59 72 0.24 0.25 17:30 17:59

5/31/2008 P14 46.334 124.284 5.17 0.52 75 0.24 0.45 18:30 19:12

5/31/2008 P15 46.410 124.411 6.98 0.70 106 0.26 0 19:54 20:10


Table 1e. June 1, CR-line.
[image: image5.emf]Incremental Travel Depth, m Max Cast Add'l Time

Date Station  Latitude LongitudeDistance, nm hours Depth, m hours time, hr Start End

6/1/2008

CR-4 46.167 124.077 0.00 0.00 27

27

0.23 0 6:30 6:44

6/1/2008

CR-7 46.167 124.158 3.39 0.54 55

55

0.26 1.5 7:16 9:02

6/1/2008

CR-10 46.167 124.218 2.49 0.45 82

82

0.29 0 9:29 9:46

6/1/2008

CR-15 46.167 124.333 4.78 0.68 110

110

0.32 1.5 10:27 12:16

6/1/2008

CR-20 46.167 124.452 4.92 0.69 132

132

0.35 0 12:57 13:18

6/1/2008

CR-25 46.167 124.557 4.36 0.64 146

146

0.36 1.5 13:56 14:47

6/1/2008

CR-30 46.167 124.670 4.71 0.67 591

591

0.86 0 15:27 16:19

6/1/2008

CR-35 46.167 124.792 5.06 0.71 1097

1097

1.42 0 17:02 18:27

6/1/2008

CR-40 46.167 124.910 4.92 0.69 969

969

1.28 1.5 19:08 21:55


Table 1f. June 2, Estuary sampling.
[image: image6.emf]Incremental Travel Depth, m Max Cast Add'l

Date Station  Latitude Longitude Distance, nm hours Depth, m hours time, hr Start End

6/2/2008 NC-11 46.234 123.874 0.00 0.00 19 19 0.00 0.0 6:00 6:00

6/2/2008 NC-7 46.242 123.955 3.39 0.34 19 19 0.00 0.0 6:20 6:20

6/2/2008 NC-11 46.234 123.874 3.39 0.34 19 19 0.00 0.0 6:40 6:40

6/2/2008 NC-7 46.242 123.955 3.39 0.34 19 19 0.00 0.0 7:00 7:00

6/2/2008 NC-11 46.234 123.874 3.39 0.50 19 19 0.00 0.0 7:20 7:20

6/2/2008 Sal1 46.200 123.800 3.70 0.50 19 19 0.22 1.0 7:40 8:20

6/2/2008 Sal2 46.200 123.800 0.00 0.00 19 19 0.22 1.0 8:30 9:10

6/2/2008 Sal3 46.200 123.800 0.00 0.00 19 19 0.22 1.0 9:30 10:10

6/2/2008 Sal4 46.200 123.800 0.00 0.00 19 19 0.22 1.0 10:20 11:00

6/2/2008 NC-7 46.242 123.955 6.91 0.69 19 19 0.00 0.0 11:45 11:45

6/2/2008 NC-11 46.234 123.874 3.39 0.34 19 19 0.00 0.0 12:05 12:05

6/2/2008 NC-7 46.242 123.955 3.39 0.34 19 19 0.00 0.0 12:25 12:25

6/2/2008 NC-11 46.234 123.874 3.39 0.34 19 19 0.00 0.0 12:45 12:45

6/2/2008 NC-7 46.242 123.955 3.39 0.34 19 19 0.00 0.0 13:05 13:05

6/2/2008 NC-11 46.234 123.874 3.39 0.34 19 19 0.00 0.0 13:25 13:25

6/2/2008 NC-7 46.242 123.955 3.39 0.34 19 19 0.00 0.0 13:45 13:45

6/2/2008 Sal1 46.200 123.800 6.91 0.50 19 19 0.22 1.0 14:30 14:30

6/2/2008 Sal2 46.200 123.800 0.00 0.00 19 19 0.22 1.0 15:00 15:40

6/2/2008 Sal3 46.200 123.800 0.00 0.00 19 19 0.22 1.0 15:50 16:30

6/2/2008 Sal4 46.200 123.800 0.00 0.00 19 19 0.22 1.0 16:40 17:10

6/2/2008 NC-7 46.242 123.955 6.91 0.69 19 19 0.00 0.0 17:50 17:50

6/2/2008 NC-11 46.234 123.874 3.39 0.34 19 19 0.00 0.0 18:10 18:10

6/2/2008 NC-7 46.242 123.955 3.39 0.34 19 19 0.00 0.0 18:30 18:30

6/2/2008 NC-11 46.234 123.874 3.39 0.34 19 19 0.00 0.0 18:50 18:50

6/2/2008 NC-7 46.242 123.955 3.39 0.34 19 19 0.00 0.0 19:10 19:10

6/2/2008 NC-11 46.234 123.874 3.39 0.34 19 19 0.00 0.0 19:30 19:30

6/2/2008 NC-7 46.242 123.955 3.39 0.34 19 19 0.00 0.0 19:50 19:50

6/2/2008 NC-11 46.234 123.874 3.39 0.34 19 19 0.22 0.5 20:10 20:10

6/2/2008 NC-7 46.242 123.955 3.39 0.34 19 19 0.00 0.0 20:30 20:30

6/2/2008 NC-11 46.234 123.874 3.39 0.34 19 19 0.22 0.5 20:50 20:50

6/2/2008 NC-11 46.234 123.874 0.00 0.00 19 19 0.22 0.5 21:00 21:45

6/2/2008 NC-11 46.234 123.874 0.00 0.00 19 19 0.22 0.5 21:45 22:30

6/2/2008 NC-11 46.234 123.874 0.00 0.00 19 19 0.22 0.5 22:30 23:15


Table 1g. June 3, Beaver Army Dock and plume stations (feature tracking). Exact coordinates for the latter will be provided by CORIE forecast.
[image: image7.emf]Incremental Travel Depth, m Max Cast Additional Total 

Date Station  Latitude Longitude Distance, nm hours Depth, m hours time, hr Time, hr Start End

6/3/2008 RM-23 46.250 123.677 0.00 0.00 14 0.22 2 2.22 6:30 8:45

6/3/2008 P1

46.500 124.160 24.97

2.50 32 32 0.24 0 2.73 11:15 11:29

6/3/2008 P2

46.664 124.190 9.91

0.99 37 37 0.24 0 1.23 12:28 12:42

6/3/2008 P3

46.658 124.387 8.14

0.81 82 82 0.29 1 2.11 13:31 14:48

6/3/2008 P4

46.522 124.225 10.54

1.05 47 47 0.25 0 1.31 15:51 16:06

6/3/2008 P5

46.399 124.169 7.78

0.78 31 31 0.23 0 1.01 16:53 17:07

6/3/2008 P6

46.289 124.181 6.57

0.66 34 34 0.24 0 0.89 17:47 18:01

6/3/2008 P7

46.248 124.125 3.40

0.34 14 14 0.22 1 1.56 18:21 19:34

6/3/2008 P8

46.213 124.163 2.65

0.27 41 41 0.25 0 0.51 19:50 20:05

6/3/2008 P9

46.130 124.131 5.13

0.51 53 53 0.26 0 0.77 20:36 20:52


Table 1h, June 4. La Push line. 

[image: image8.emf]Incremental Travel Depth, m Max Cast Add'l Time

Date Station  Latitude LongitudeDistance, nm hours Depth, m hours time, hr Start End

6/4/2008 LP-4 47.917 124.742 0.00 0.00 35 35 0.24 0 8:15 8:29

6/4/2008

LP-6

47.917 124.792 2.01 0.20 55 55 0.26 2 8:41 10:57

6/4/2008 LP-9 47.917 124.875 3.35 0.34 82 82 0.29 0 11:17 11:34

6/4/2008 LP-12 47.917 124.958 3.35 0.34 110 110 0.32 0 11:55 12:14

6/4/2008

LP-17

47.917 125.083 5.03 0.50 137 137 0.35 1 12:44 14:05

6/4/2008 LP-22 47.917 125.192 4.36 0.44 183 183 0.40 0 14:32 14:56

6/4/2008 LP-27 47.917 125.308 4.69 0.47 494 494 0.75 0 15:24 16:09

6/4/2008 LP-32 47.917 125.432 4.99 0.50 790 790 1.08 0 16:39 17:44

6/4/2008 LP-42 47.917 125.680 9.97 1.00 620 620 0.89 0 18:43 19:36

6/4/2008

LP-52

47.917 125.928 9.97 1.00 1500 1000 1.31 1 20:36 22:56


Table 1i, June 5. Grays Harbor line.

[image: image9.emf]Incremental Travel Depth, m Max Cast Add'l

Date Station  Latitude Longitude Distance, nm hours Depth, m hours time, hr Start End

6/5/2008 GH1 47.000 124.228 0.00 0.00 16 16 0.22 0 8:45 8:58

6/5/2008 GH2 47.000 124.2933 2.67 0.27 36 36 0.24 0 9:14 9:28

6/5/2008

GH-3

47.000 124.247 0.76 0.08 27 27 0.23 1 9:33 10:47

6/5/2008 GH-6 47.000 124.32 3.00 0.30 38 38 0.24 0 11:05 11:19

6/5/2008 GH-10 47.000 124.41667 3.96 0.40 55 55 0.26 0 11:43 11:59

6/5/2008 GH-16 47.000 124.558 5.80 0.58 82 82 0.29 0 12:34 12:51

6/5/2008

GH-21

47.000 124.695 5.59 0.56 110 110 0.32 1 13:25 13:44

6/5/2008 GH-26 47.000 124.813 4.84 0.48 165 165 0.38 0 15:13 15:36

6/5/2008 GH-31 47.000 124.940 5.18 0.52 176 176 0.40 0 16:07 16:31

6/5/2008 GH-36 47.000 125.062 4.98 0.50 732 732 1.01 0 17:01 18:02

6/5/2008

GH-41

47.000 125.188 5.18 0.52 1000 1000 1.31 1 18:33 18:52


Table 1j, June 6. NH-10 horizontal variability sampling. 

[image: image10.emf]Incremental Travel Depth, m Max Cast time Add'l

Date Station  Latitude LongitudeDistance, nm hours Depth, m hours time, hr Start End

6/6/2008 NH-10 44.650 124.300 0.00 0.00 80 75 0.28 0.3 9:00 9:45

6/6/2008 NH-10a 44.650 124.418 5.04 0.70 80 75 0.28 0.3 10:18 10:53

6/6/2008 NH-10b 44.735 124.418 5.10 0.71 80 75 0.28 0.3 11:35 12:10

6/6/2008 NH-10c 44.735 124.300 5.03 0.70 80 75 0.28 0.3 12:52 13:27

6/6/2008 NH-10 44.650 124.300 5.10 0.71 80 75 0.28 0.3 14:12 14:47

6/6/2008 NH-10d 44.560 124.300 5.40 0.74 80 75 0.28 0.3 15:30 16:05

6/6/2008 NH-10e 44.560 124.18 5.13 0.71 80 75 0.28 0.3 16:49 17:24

6/6/2008 NH-10f 44.650 124.18 5.40 0.74 80 75 0.28 0.3 18:07 18:42

6/6/2008 NH-10g 44.735 124.18 5.10 0.71 80 75 0.28 0.3 19:24 19:59

6/6/2008 NH-10c 44.735 124.300 5.11 0.71 80 75 0.28 0.3 20:42 21:17

6/6/2008 NH-10 44.650 124.300 5.10 0.71 80 75 0.28 0.3 22:01 22:36


Appendix 2. Night mapping Way Points

Table 2a. May 28-29. After finishing microbial work at NH-55, steam toward NH-5 (to 124.25oW) and back to NH-55. NH line will begin at ~07:15 on May 29.
[image: image11.emf]Travel Cast Add'l Time

Date Station  Latitude Longitude Incr. dist(nm) hours Depth(m) hours time(h) Start End

5/28/08 NH-55 44.65 125.37 0.00 0.00 2885.00 0.00 0.00 21:45 21:45

5/29/2008 NH-45 44.65 125.12 10.67 1.07 700.00 0.00 0.00 22:49 22:49

5/29/2008 NH-35 44.65 124.88 9.96 1.00 435.00 0.00 0.03 23:49 23:49

5/29/2008 NH-25 44.65 124.65 9.96 1.00 296.00 0.00 0.00 0:49 0:49

5/29/2008 NH-20 44.65 124.53 5.19 0.52 140.00 0.00 0.00 1:20 1:20

5/29/2008 NH-10 44.65 124.30 9.96 1.00 90.00 0.00 0.00 2:20 2:20

5/29/2008 NH-20 44.65 124.53 9.96 1.00 140.00 0.00 0.00 3:20 3:20

5/29/2008 NH-25 44.65 124.65 5.19 0.52 296.00 0.00 0.00 3:51 3:51

5/29/2008 NH-35 44.65 124.88 9.96 1.00 435.00 0.00 0.00 4:51 4:51

5/29/2008 NH-45 44.65 125.12 9.96 1.00 700.00 0.00 0.00 5:51 5:51

5/29/2008 NH-55 44.65 125.37 10.67 1.07 2885.00 0.00 0.00 6:56 6:56


Table 2b. May 29-30. Alongshore survey from NH-1 to Siletz Bay.
[image: image12.emf]Travel Cast Add'l Time

Date Station  Latitude Longitude Incr. dist(nm) hours depth(m) hours time, hr Start End

5/29/2008 NH-1 44.652 124.100 0.00 0.00 2885 0.00 0 23:15 23:15

5/30/2008 Alsea Bay 44.300 124.100 21.10

2.11

700 0.00 0 1:22 1:22

5/30/2008 Siletz Bay 45.000 124.100 42.00

4.20

435 0.00 0 5:29 5:29

5/30/2008 NH-1 44.650 124.100 21.00

2.10

30 0.00 0 7:36 7:36


Table 2c. Night survey, May 30-May 31. Line off Seaside, OR just south of Columbia River mouth.

[image: image13.emf]Travel Cast timeAdditional Time

Date Station  Latitude LongitudeIncr. dist(nm) hours depth(m) hours time, hr Start End

5/30/2008 Nehalem Bay 45.670 124.000 0.00 0.00 0.00 0 22:25 22:25

5/31/2008 Seaside Line1 46.000 123.900 20.23

2.02

0.00 0 0:31 0:31

5/31/2008 Seaside Line2 46.000 124.250 14.59

1.46

0.00 0 2:09 2:09

5/31/2008 Seaside Line3 46.000 124.550 12.50

1.25

0.00 0 3:24 3:24

5/31/2008 Plume Survey P1 46.500 124.160 34.05

3.41

0.00 0 6:43 6:43


Table 2d. Night survey, May 31-June 1. Plume survey.
[image: image14.emf]Travel Cast time Add'l Time

Date Station  Latitude LongitudeIncr. dist(nm) hours depth(m) hours time, hr Start End

5/31/2008 P15 46.500 124.160 0.00 0.00 0.00 0 21:30 21:30

5/31/2008 P16 46.466 124.364 8.65 0.87 0.00 0 22:22 22:22

5/31/2008 P17 46.363 124.234 8.20 0.82 0.00 0 23:11 23:11

5/31/2008 P18 46.245 124.219 7.10 0.71 0.00 0 23:54 23:54

6/1/2008 P19 46.042 124.275 12.43 1.24 0.00 0 1:08 1:08

6/1/2008 P20 45.862 124.399 11.97 1.20 0.00 0 2:53 2:53

6/1/2008 P21 46.052 124.080 17.51 1.75 0.00 0 3:14 3:14

6/1/2008 P22 46.099 124.127 3.45 0.34 0.00 0 3:35 3:35

6/1/2008 P23 46.150 124.170 3.56 0.36 0.00 0 3:56 3:56

6/1/2008 P24 46.197 124.198 3.05 0.31 0.00 0 4:14 4:14

6/1/2008 CR-4 46.167 124.077 5.35 0.53 0.00 0 4:46 4:46


Table 2e. Night survey, CR-line and Astoria Bridge (NC-11).
[image: image15.emf]Incremental Travel Depth, m Max Cast time Add'l Time

Date Station  Latitude Longitude Distance, nm hours Depth, m hours time, hr Start End

6/1/2008 CR-40 46.167 124.910 0.00 0.00 0.00 0 22:30 22:30

6/1/2008 CR-30 46.167 124.670 9.97 1.20 591 0.00 0 23:42 23:42

6/2/2008 CR-25 46.167 124.557 4.71 0.67 146 0.00 0 0:22 0:22

6/2/2008 CR-20 46.167 124.452 4.36 0.64 132 0.00 0 1:00 1:00

6/2/2008 CR-15 46.167 124.333 4.92 0.69 110 0.00 0 1:42 1:42

6/2/2008 CR-10 46.167 124.218 4.78 0.68 82 0.00 0 2:23 2:23

6/2/2008 CR-7 46.167 124.158 2.49 0.45 55 0.00 0 2:50 2:50

6/2/2008 RM-1 46.256 124.065 6.61 0.86 18 0.00 0 3:41 3:41

6/2/2008 RM-4 46.259 124.013 2.15 0.42 30 0.00 0 4:06 4:06

6/2/2008 RM-8 46.217 123.951 3.63 0.56 14 0.00 0 4:46 4:46

6/2/2008 NC-11 46.234 123.874 3.35 0.54 19 0.00 0 5:18 5:18


Table 2f. Estuary sampling, night (June 2-3, 2008).

[image: image16.emf]Incremental Travel time Depth, m Max Cast time Add'l Time

Date Station  Latitude LongitudeDistance, nm hours Depth, m hours time, hr Start End

6/2/2008 NC-11 46.234 123.874 0.00 0.00 19 0.00 0 23:30 23:30

6/3/2008 RM-23 46.250 123.677 8.25 0.82 0.00 0 5:00 6:00


Table 2g. Travel from plume to La Push line (June 3-4).
[image: image17.emf]IncrementalTravel time Depth, m Max Cast time Add'l Total  Time

Date Station  Latitude LongitudeDistance, nm hours Depth, m hours time, hr Time, hr Start End

6/3/2008 P9 46.130 124.131 0.00 0.00 106 106 0.00 0 0.00 23:00 23:00

6/4/2008 LP-4 47.917 124.742 109.97 11.00 35 0.00 0 11.00 8:08 8:15


Table 2h. Travel from La Push to Grays Harbor line (June 4).
[image: image18.emf]Incremental Travel time Depth, m Max Cast timeAdditional Total  Time

Date Station  Latitude LongitudeDistance, nm hours Depth, m hours time, hr Time, hr Start End

6/4/2008 LP-62 47.917 126.176 0.00 0.00 1500 0.00 0 0.00 23:00 23:00

6/5/2008 GH1 47.000 124.228 96.86 9.69 20 0.00 0 9.69 8:41 8:45


Table 2i. Travel from GH-46 to NH-10 (June 5-6).

[image: image19.emf]Incremental Travel Depth, m Max Cast Add'l Total  Time

Date Station  Latitude Longitude Distance, nm hours Depth, m hours time, hr Time, hr Start End

6/5/2008 GH-46 47.000 125.188 0.00 0.00 16 0.00 0 0.00 18:33 18:33

6/6/2008 NH-10 44.65 124.30 145.96 14.60 36 0.00 0 14.60 9:06 9:06


Table 2j. Night survey around NH-10 (June 6-7).
[image: image20.emf]Incremental Travel Depth, m Max Cast Add'l

Date Station  Latitude Longitude Distance, nm hours Depth, m hours time, hr Start End

6/6/2008 NH-10d 44.560 124.300 0.00 0.00 80 75 0.00 0 22:45 22:45

6/6/2008 NH-10h 44.560 124.418 5.04 0.70 80 75 0.00 0 23:27 23:27

6/7/2008 Nh-10a 44.650 124.418 5.40 0.74 80 75 0.00 0 0:12 0:12

6/7/2008 NH-10b 44.735 124.418 5.10 0.71 80 75 0.00 0 0:54 0:54

6/7/2008 NH-10c 44.735 124.300 5.03 0.70 80 75 0.00 0 1:36 1:36

6/7/2008 NH-10 44.65 124.300 5.10 0.71 80 75 0.00 0 2:19 2:19

6/7/2008 NH-10d 44.560 124.300 5.40 0.74 80 75 0.00 0 3:03 3:03

6/7/2008 NH-10e 44.560 124.18 5.13 0.71 80 75 0.00 0 3:46 3:46

6/7/2008 NH-10f 44.65 124.18 5.40 0.74 80 75 0.00 0 4:31 4:31

6/7/2008 NH-10g 44.735 124.18 5.10 0.71 80 75 0.00 0 5:13 5:13

6/7/2008 NH-10c 44.735 124.300 5.11 0.71 80 75 0.00 0 5:56 5:56

6/7/2008 Newport 44.65 124.043 12.10 1.41 0 0 7:20 7:20
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