ECOHAB Cruise Plans

R/V Hatteras (May)

R/V Oceanus (June)

R/V Hatteras 

Port of Call: Portland, ME  State Pier downtown waterfront
Dates: 
Load:  May 5 Portland

Leave Dock:   May 6  0900 hrs

Return Dock: May 16 0900 hrs

Unload: May 16 Portland

Return to North Carolina: May 17 0900 hrs

Total chargeable days at sea: 10 (including transit to and from Portland)

Weather days: none - plan must be cut if weather is too rough or slows progress
Objectives: The cruise is designed with two legs. Leg I will document the distribution of Alexandrium in both the EMCC and WMCC waters and the links between the two regions during a critical time of bloom development in early-mid May. The survey results will also add to our understanding of interannual variability by comparision with previous surveys. Leg II is a smaller scale study in the Western Gulf that will focus on the enhanced distribution of Alexandrium cells commonly observed at the outer frontal boundaries of the Penobscot and Kennebec plumes.

Leg I (5.5 days) - a large scale survey encompassing the region from Cape Porpoise to Eastern Maine waters out to 90km, but does not extend as far north as the previous large scale surveys of 1998 and 2000. It includes the offshore waters of the EMCC where significant populations of Alexandrium have been observed that can be transported into the Western GOM causing PSP outbreaks. The northernmost transect includes the western edge of Jordan Basin, but stops short of Canadian waters to the east. The current plan includes a total of 10 transects and about 150 stations with cross-shelf resolution of 6km and alongshore resolution that varies from 10-15km in the Western Gulf to 20-30 km in the Eastern Gulf. (see Figure 1). 
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R/V Hatteras - Leg I
Specs of Leg I Plan:

total nautical miles: 700nm
estimated cruising speed: 10kts 

10 Transects with 12-17 stations per transect

total stations - 146

estimated time on each station - 25 minutes

cross-shelf resolution: 6km

alongshore resolution: 10-15 km in Western GOM; 20-30 in Eastern Gulf

Total time on station: 61 hrs

Total time steaming to stations: 70 hrs

Total time with transit from Portland and back to Kennebec transect: 131 hrs = 5.5 days

Tasks at every stations 

CTD/rosette outfitted w/10 liter high flow botttles - fluor, trans, PAR 

*Alexandrium cells (sieved 20µm) - five to six Depths 1, 5, 10, 20, 30, 40m

Whole phytoplankton (150ml in Lugol's) What depth(s)?

Nutrients

Near real time mapping of Alexandrium using Sandwich Hybridization

Additional Tasks at designated stations

Grazing (Turner)

Nutrient probes (Dyhrman)

Particulate and dissolved toxins (Doucette) -every other station
Drifter releases  (Churchill)

* subject to change; comments? More resolution near surface? Deeper  than 40m? chl a max?

R/V Hatteras

Leg II (4 days) - a smaller scale, higher resolution frontal study that encompasses the region of the Kennebec and Penobscot river outflow that forms the Western Maine Coast Current. It is a subset of the larger scale survey with the resolution increased from 6km to 3km (or less) near the frontal boundaries. The outermost stations have been dropped since it is unlikely that the fronts will be that far offshore (unless strong upwelling is occurring). The current plan of 60 stations will be modified at sea to conform to the position of the fronts associated with the prevailing conditions (see Fig. 2). This plan has been reduced from 7 transects to 4 transects so that it can be accomplished in 2 days, leaving time (weather permitting) for a repeat of the same stations to observe short term changes over the 4 days.  
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Specs of Leg II Plan:

total nautical miles- to be determined from the stations shown in fig. 2

estimated cruising speed - 9 knots (we may slow it further to allow time for sample processing near the fronts) 

4 transects x 2 = 8 Transects with ~15 stations per transect;

total stations - ~ 60 x 2 = 120 stations

estimated time on each station - 25 minutes

cross-shelf resolution: 3-6 km; higher resolution at frontal boundaries

alongshore resolution:  ~10-15 km

total time returning to Portland - 4 days

Tasks at every stations 

CTD/rosette outfitted w/10 liter high flow botttles - chl fluor, trans, PAR

*Alexandrium cells (sieved 20µm) - five to six Depths 1, 5, 10, 20, 30, 40m 

Nutrients (Loder)

Near real time mapping of Alexandrium using Sandwich Hybridization

Additional Tasks at designated stations

Grazing (Turner)

Nutrient probes (Dyhrman)

Particulate toxin (Doucette)

Drifter releases (Churchill)

* Subject to change

Personnel (as of Mar 22, 2001)

R/V Cape Hatteras (May 7-15) -11 berths + 1 CTD tech
Contacts:

Quentin M. Lewis, Jr.   

Marine Superintendent   

 (252) 504-7580 

quentin@duke.edu

252-504-7580

Dr. Joseph F. Ustach   

Executive Officer   

(252) 504-7579  

joeu@duke.edu

Chief Scientist, ???

Biology (7)

Bruce Keafer (WHOI)

Sonya Dyhrman (WHOI)

Kerry Norton (WHOI guest student)

Jeff Turner (Umass-Dartmouth)

Christine Powell (NOS-Charleston)

Chris Scholin (MBARI)

Roman Marin (MBARI) or Laurie McConnel (UWash)

Physics (2 + 1 tech)
Jim Churchill (WHOI)

Wayne Spencer (WHOI)

CTD tech supplied by ship

Chemistry (2)

Pallavi Mittal (UNH)

Kelly McCrum (BLOS/UNE)
R/V Oceanus

Port of Call: Woods Hole, MA
Dates: 
Load:  June 3-4 Woods Hole, MA

Leave Dock:   June 5    0800 hrs

Return Dock: June 14 1630 hrs - Note change with additional day
Unload: June 15 Woods Hole, MA

Total chargeable days at sea: changed from 9 to 10 (including transit to and from Woods Hole) Note: due to the time of departure and arrival, the actual time "at sea" is 9.3 days with transit.

Weather days: none - plan must be modified if weather is too rough or slows progress
Objectives: The R/V Oceanus cruise is designed with two legs. The objective of Leg I is to repeat the earlier Hatteras large scale survey and compare the evolution of the bloom distribution from May to June with changes in hydrography and nutrients. The survey results will also add to our understanding of interannual variability by comparision with the previous surveys in 1998 and 2000. During the Leg II, a fluorescent dye release in the Western Gulf of Maine is planned to observe the fate and dynamics of a patch of Alexandrium cells over a 2-3 day period.

LEG I ---IMPORTANT NOTE: We have added one day to the R/V Oceanus Schedule.

By dropping the southern most transect near Cape Porpoise ME, we hopefully can complete both the large scale survey below and the dye study. 
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R/V Oceanus - Leg I

Specs of Current Leg I Oceanus Plan:

total nautical miles: ~730nm
estimated cruising speed: 10kts 

9 Transects with 12-17 stations per transect

cross-shelf resolution: 6km 

alongshore resolution: 10-15km in Western Gulf; 20-30km in Eastern Gulf
total stations - 134

estimated time on each station - 25 minutes

estimated station time: 56 hrs

estimated cruising time: 73 hrs
total estimated time with transit fromWoods Hole (current plan) - ~5.4 days;

Tasks at every stations 

CTD/rosette outfitted w/10 liter high flow botttles - fluor, trans, PAR, Rhodamine fluor 

*Alexandrium cells (sieved 20µm) - five to six Depths 1, 5, 10, 20, 30, 40m 

??Whole phytoplankton (150ml in Lugol's) What depth(s)?

Nutrients

Near real time mapping of Alexandrium using Sandwich Hybridization

Additional Tasks at designated stations

Nutrient probes (Dyhrman)

Particulate and dissolved toxin (Doucette) -every other station of large scale survey
Drifter releases how many and where? (Churchill)
R/V Oceanus - Leg II - no designated stations

Leg II (3 days)- pilot dye release study. Rodamine will be released in a surface patch of Alexandrium, ideally in a population > 500 cells/L. To simplify the interpretation, it was decided to steer clear of the complicated frontal region. The dye will likely be released into the stratified waters of the WMCC if Alexandrium cells are present. Alexandrium concentrations will be intially mapped during large scale survey leg I and remapped in a potential release area before the actual dye release. Dye will be mapped once per day using underway TOYO sled off the stern with the CTD/rosette used to punch holes in the dyepatch for Alexandrium cells.

The following needs to be decided to determine exactly how the dye and the cells will be mapped. 

A) Will it be better to map the dye with sled, then map the cells in the dye with CTD. This option allows the dye to be mapped synoptically without retrieving the TOYO, but the cells are not mapped during the procedure. 

B) retrieve the sled during mapping and deploy CTD/rosette to capture cells. This option requires many more retrieve/deployments of the TOYO, but the cells and dye are mapped simultaneously, although it will take much longer to map the dye.

Between the daily dye mappings, small hydrographic surveys will be performed to document the hydrography and cell distribution near the dye. A drogue will be released during each dye mapping to track the centroid of the dye allowing a return to the dye patch. Remote sensing of the dye patch from aircraft is being considered (McGillicuddy). 

Tentative Schedule of Dye Release and Tracking

Day 1 (June 11)

Time
Task
Estimated Duration

0200-1000 hrs
relocate Alexandrium patch and prepare for dye release
8 hrs

1000 - 1200 hrs
Release Dye (3 km x 1km) and drogue
2 hrs

1200 - 1800 hrs
Dye Map I
6 hrs

1800 - 0600 hrs
Survey I
12 hrs

Day 2 (June 12)

Time
Task
Estimated Duration

0600 - 1800 hrs
Dye Map II
12 hrs

1800 - 0600 hrs
Survey II
12 hrs

Day 3 (June 13)

Time
Task
Estimated Duration

0600 - 2200 hrs
Dye Map III
16-19 hrs

2200-
Underway for Woods Hole
15 hrs

Day 4 (June 14) - Arrive Woods Hole 1600hrs

Specs of Leg II Oceanus Plan:

Dye of choice: Rhodamine WT (light stable and non-toxic to Alexandrium at concentrations commonly observed during experiments)

estimated cruising speed: 2-3 kts during TOYO dye mapping and 10kts during follow-up surveys

estimate of  stations - 

Dye Map I - ~9 stations 

Survey I- ~20 stations

Dye Map II- ~9 stations

Survey II- ~25 stations

Dye Map III - ~9 stations

estimated time on each station - 25 minutes

dye mapping resolution: 0.5km-1.5km in dye, 3km out of dye

Total time with transit to Woods Hole-  ~3.5 days

Tasks during every dye survey

Underway Toyo with Dye detection sled, CTD with chl fluor and Rhodamine fluor

Surface Portable ADCP (supplied by Geyer) 

CTD/rosette outfitted w/10 liter high flow botttles - fluor, trans, PAR, Rhodamine fluor 

Alexandrium cells (sieved 20µm) - Depths (to be determined -see below)

Options for vertical sampling of cells during dye experiment:

A) 5-6 discrete samples

B) pooled sampling (eg. 3 samples: 1) Pool 1m and 3m sample, 2) base of pycnocline or chla max, 3) pooled sample from below pycnocline

C) Hi res- vertical sampling at one drogue station in dye to observe vertical migration behavior (min of 4 stations/24 hrs)

Nutrients

Near real time surface mapping of Alexandrium using Sandwich Hybridization - to initially locate and ensure cells are in dye patch.

Additional Tasks at designated stations

Nutrient probes (Dyhrman)

Particulate toxin (Doucette)

Drifter releases  (Churchill)

Personnel (as of Mar 22, 2001)

R/V Oceanus (June 5-13) -14 berths +1 tech
Chief Scientist ???

Biology (7)

Bruce Keafer (WHOI)

Sonya Dyhrman (WHOI Anderson post-doc)

Kerry Norton (WHOI Anderson intern)

Kristin Gribble (WHOI, Anderson grad student)

Anke Kremp (WHOI Anderson post-doc)

Mike Ferrier (UMass-Lowell)

Travis Wheeler (UMass-Lowell)

With Van added:

Chris Scholin designate 1

Chris Scholin designate 2

Kelly McCrum (BLOS/UNE)

Meri Decelle (Umass-Lowell)???
Physics (5 + 1 tech)
Jim Churchill (WHOI)

Terry Donoghue (WHOI)

Cindy Sellers (WHOI)

Stew Sutherland (Lamont-Doherty)

Need 1 PO person

Shipboard CTD tech

Chemistry (2)

Zak Irons (UNH)

Sarah Story, Pallavi Mittal or Chris Hunt (UNH)

