DeZoZoo 1001
 R/V Hugh R. Sharp 
May 25-31, 2010

Cruise Plan for NSF Project: 0961942
Hypoxia in Coastal Ecosystems: Implications for Neritic Copepods
[bookmark: _GoBack](DeZoZoo: Dead Zone Zooplankton)

Area of Operations: Middle Chesapeake Bay between the Chesapeake Bay Bridge (northern end) and the Rappahannock Shoals in the (southern end).


	
	Name, Institution
	Watch
	Boarding location
5/25
	Departure location
5/25

	1
	James Pierson 			CS
	N
	Cambridge
	Cambridge

	2
	Michael Roman
	D
	Cambridge
	Cambridge

	3
	Diane Stoecker
	D
	Cambridge
	Cambridge

	4
	Allison Weigel
	N
	Cambridge
	Cambridge

	5
	Ginger Jahn 			WL
	D
	Cambridge
	Cambridge

	6
	Aidan Fischer
	N
	Cambridge
	Cambridge

	7
	Ali Barba
	N
	Cambridge
	Cambridge

	8
	Allison Chandler-Shideler, 1
	D
	Solomons
	Solomons

	9
	Jim Seuberling1
	N
	Solomons
	Solomons

	10
	[bookmark: _Ref262130716]Mary Beth Decker[footnoteRef:1] [1:  These people will be boarding and departing the ship in Solomons, MD at CBL.] 

	D
	Solomons
	Solomons

	11
	
	
	
	

	12
	
	
	
	


Table 1. Scientific personnel. CS: chief scientist, WL: watch leader, D: day watch 06:00 – 18:00, N: night watch 18:00 – 06:00.


R/V Sharp objectives and description of operations
 
The objective of this cruise is to determine the effects of hypoxia on the behavior and fitness of planktonic organism in the Chesapeake Bay. We will begin the cruise with a SCANFISH survey (~146 km, ~79 nautical miles) of the mid-bay region, from approximately the Bay Bridge (39.00 N, 76.37 W) south to the Rappahnnock Shoals (37.70 N, 76.19 W), along the main channel of the Bay. Following the survey we will occupy two stations for approximately 54 hours each - one station will be in the South (normoxic) and the other further north (hypoxic). Exact locations will be determined from the SCANFISH survey, depending on oxygen concentrations, but the northerly station will likely be situated near Chesapeake Bay program monitoring station CB4.3C (38 33.4’ N, 076 26.2’ W) or the CBOS Mid-Bay buoy (38 28.43' N, 076 22.80' W). At each of these stations we will spend ~27 hours at anchor as near to the channel as possible, doing CTD casts and vertical net tows for shipboard experiments and observations (described in more detail below). Following the work at anchor we will be towing MOCNESS and Tucker Trawls in the immediate vicinity for ~27 hours. While transiting between stations we will do a second SCANFISH survey[footnoteRef:2] of the region to a point approximately 15 km past the location chosen for the hypoxic station, then return to the station to repeat the described work. [2:  Note: the second SCANFISH survey is low priority, and in the event of bad weather or other unforeseen problems we will cancel the survey and proceed directly to the HYPOXIC station.] 

													
Experiments and Observations at Anchor

At each anchor station we will perform various shipboard experiments and observations, while conducting hourly CTD casts; The exact sequence of these events will be discussed prior to commencement of the experiments. For each experiment, we will also use vertical nets on the ¼” hydro wire to haul a small plankton ring net (50 cm diameter) vertical to collect animals gently from deep and shallow waters. Additionally, at least once at each anchor station we will collect water from various depths and incubate that water for 4-24 hours in the incubation tables on board the ship, without removing it from the niskin bottles. Additional bottles will be sampled immediately after the cast for nauplii and copepod eggs (preserved in 4% formalin). We will conduct one copepod grazing experiment during the anchor portion, which will be incubated in a rotating plankton wheel in the dark (which will be placed in a 150 gallon incubation tub. Egg production experiments will be conducted once or twice at each anchor station (with incubations beginning both during the day and at dark to determine the diel timing of egg production). Once eggs are spawned, the females will be removed and the eggs allowed to hatch. Neutral Red incubations to determine the percentage of live and dead copepods will also be done during the anchor station. At least 4 times in 24 hours we will collect water from Niskin bottles to take samples for Chlorophyll a measurements and microplankton enumeration. Chlorophyll a samples will be processed on board and will be size fractionated (whole water and > 10 um).  Microplankton enumeration samples will be preserved in gluteraldehyde and Lugol’s solutions. Water samples will also be taken from these same Niskin bottles and preserved for Winkler titrations to calibrate the CTD dissolved oxygen sensor.

Four times during the 27 hour anchor station we will deploy zooplankton traps (Z-Traps) for 4 deployments. The traps will be deployed for 45 minutes, allowed to remain at the depth of the 2 mg L-1 oxycline, closed and returned to surface. After each trap haul we will do two ring net tows, one from the oxycline depth to the surface, and the other from the bottom to the oxycline. If no oxycline is present, we will put the traps at the pycnocline depth and net tows will be done above and below that depth. Individual copepods will be sorted from the traps, photographed digitally, and then placed in 1.1 ml of acetone for gut fluorescence measurements. Individuals will also be sorted from the first and last sets of net tows for the same analysis. Because these traps are duplicates (i.e. side-by-side nets fished simultaneously), one sample will be immediately preserved in 4% formaldehyde and the other will be sorted on board.  The rest of the sample that is not sorted for individuals will be preserved in 4% formaldehyde. 

Samples will be taken at least once during the day and once at night for gelatinous zooplankton gut contents. The Z-Traps will be used for the collection of animals for these samples, though the traps will be used as nets and not hung in the water for 45 minutes. Animals will be gently removed from the Z-Traps with a dip net for on board gut content observations.

Net Tows

After the 27 hour anchor station, we will begin conducting 0.25 m MOCNESS and 1 m Tucker Trawl tows. These tows will be back to back to best accommodate paired sampling, with four depths sampled for each instrument. Prior to deployment of each net, we will conduct a CTD cast to the bottom to determine water column properties. The MOCNESS will be outfitted with pressure, temperature, salinity, turbidity, fluorescence, light (photosynthetically active radiation, PAR), and dissolved oxygen sensors, and 150 um mesh nets. The Tucker Trawl will be fitted with 1 mm mesh nets, and a spare 1 m Tucker Trawl will be on board for emergency, fitted with 280 um mesh nets. Each Tucker trawl net will be fished for two minutes. Three to four depths will be sampled, depending on hydrographic conditions; this will require two Tucker Trawl tows for each MOCNESS tow.  Additionally, two extra nets may be fished on the MOCNESS periodically for larval fish gut contents. Most MOCNESS samples will be preserved in 4% formaldehyde.  MOCNESS samples designated for larval fish otolith-aging and stomach analysis will be preserved in ethanol.  Tucker Trawl samples will be preserved in EtOH.



Operations and Objectives List
	 
	Behavior / Abundance / Distribution
	Organismal Fitness
	Copepod Mortality
	PI

	Field Samples
	
	
	
	

	SCANFISH
	X
	
	
	Roman/Pierson

	CTD
	X
	X
	X
	Pierson

	Niskin
	X
	X
	X
	Stoecker

	MOCNESS
	X
	X
	X
	Roman/Decker

	Mid-water trawl / Tucker
	X
	X
	X
	Houde/Decker

	Pumps
	X
	X
	X
	Roman

	Traps
	X
	X
	X
	Pierson

	Experiments and Analyses
	
	
	
	

	Copepod grazing
	
	X
	
	Roman/Stoecker

	Copepod gut fullness
	
	X
	X
	Pierson

	Neutral Red
	X
	
	X
	Roman/Pierson

	Egg development rate
	
	X
	X
	Pierson

	Egg hatching and mortality
	
	X
	X
	Pierson

	Egg production rate
	
	X
	X
	Roman/Pierson

	Condition factor
	
	X
	
	Roman

	Gelatinous gut contents
	
	
	X
	Decker

	Fish gut contents
	 
	 
	X
	Houde

	Fish growth and condition
	
	X
	X
	Houde





Sampling locations

OXIC site will be located near Rappahannock Shoals in a location safe for anchorage with high dissolved oxygen in the deep water.

HYPOXIC site will be located in a location safe for anchorage, preferably near one of the following mooring/monitoring sites:

CBOS Mid-Bay Buoy Location
38 28.43' N, 076 22.80' W		38.4738, -76.3800
21.9 m (72 feet) deep 

Chesapeake Bay Program Monitoring Station CB4.3C 
38 33.4’ N, 076 26.2’ W 		38.5567, -76.4367
26.1 m (85.6 feet) deep

	
	


Cruise Plan

	Date
	Time
	Activity
	Objective
	Instruments
	Location

	25-May
	0:00
	Transit
	 
	 
	Cambridge - Bay Bridge

	
	1:00
	
	
	
	

	
	2:00
	
	
	
	

	
	3:00
	
	
	
	

	
	4:00
	CTD
	 
	CTD
	Bay Bridge

	
	5:00
	SCANFISH SURVEY
	 
	SCANFISH

	Bay Bridge to Rappahannock Shoals


	
	6:00
	
	
	
	

	
	7:00
	
	
	
	

	
	8:00
	
	
	
	

	
	9:00
	
	
	
	

	
	10:00
	
	
	
	

	
	11:00
	
	
	
	

	
	12:00
	
	
	
	

	
	13:00
	Transit/ pick up at CBL
	 
	 
	 

	
	14:00
	
	
	
	

	
	15:00
	 
 
 
 
 
 
	 
 
 
 
 
 
	 
 
 
 
 
 
	 
 
 
 
 
 

	
	16:00
	
	
	
	

	
	17:00
	
	
	
	

	
	18:00
	
	
	
	

	
	19:00
	
	
	
	

	
	20:00
	
	
	
	

	
	21:00
	CTD
	 
	CTD
	Rappahannock Shoals

	
	22:00
	Transit
	 
	 
	Rappahannock Shoals to OXIC station

	
	23:00
	
	
	
	

	26-May
	0:00
	SET UP experiments: Water Samples from CTD & pick animals for Egg Production, Grazing, Live/Dead
	Grazing, Egg production experiments, Live/Dead copepods
	CTD / Plankton Ring Net
	OXIC station: AT ANCHOR - location to be determined but in the vacinity of Rappahannock Shoals.

	
	1:00
	
	
	CTD
	

	
	2:00
	
	
	CTD / Plankton Ring Net
	

	
	3:00
	
	
	CTD
	

	
	4:00
	 
	 
	CTD
	

	
	5:00
	Trap deployment
	Migration Behavior - Dawn
	CTD / Z-Traps
	

	
	6:00
	Trap deployment
	
	CTD / Z-Traps
	

	
	7:00
	Trap deployment
	
	CTD / Z-Traps
	

	
	8:00
	Trap deployment
	
	CTD / Z-Traps
	

	
	9:00
	Trap deployment
	
	CTD / Z-Traps
	

	
	10:00
	PUMP samples
	PUMP/TAPS calibration
	CTD / Plankton Pump
	

	
	11:00
	 
	 
	CTD
	

	
	12:00
	 
	 
	CTD
	

	
	13:00
	Trap deployment
	Migration Behavior - Midday
	CTD / Z-Traps
	

	
	14:00
	Trap deployment
	
	CTD / Z-Traps
	

	
	15:00
	Trap deployment
	
	CTD / Z-Traps
	

	
	16:00
	Trap deployment
	
	CTD / Z-Traps
	

	
	17:00
	PUMP samples
	PUMP/TAPS calibration
	CTD / Plankton Pump
	

	
	18:00
	 
	 
	CTD
	

	
	19:00
	 
	 
	CTD
	

	
	20:00
	 
	 
	CTD
	

	
	21:00
	Trap deployment
	Migration Behavior - Dusk
	CTD / Z-Traps
	

	
	22:00
	Trap deployment
	
	CTD / Z-Traps
	

	
	23:00
	Trap deployment
	
	CTD / Z-Traps
	

	27-May
	0:00
	Trap deployment
	
	CTD / Z-Traps
	

	
	1:00
	Trap deployment
	
	CTD / Z-Traps
	

	
	2:00
	PUMP samples
	PUMP/TAPS calibration
	CTD / Plankton Pump
	

	
	3:00
	BREAK DOWN experiments: Egg Production, Grazing, Live/Dead
	Grazing, Egg production experiments, Live/Dead copepods
	CTD
	

	
	4:00
	
	
	CTD
	

	
	5:00
	
	
	CTD
	

	
	6:00
	 
	 
	CTD
	

	
	7:00
	MOCNESS
	Zooplankton distribution
	CTD / MOCNESS
	Towed in channel near OXIC station

	
	8:00
	Tucker Trawl
	Fish/Jelly distribution
	Tucker Trawl
	

	
	9:00
	 
	 
	CTD
	OXIC station

	
	10:00
	MOCNESS
	Zooplankton distribution
	CTD / MOCNESS
	Towed in channel near OXIC station

	
	11:00
	Tucker Trawl
	Fish/Jelly distribution
	Tucker Trawl
	

	
	12:00
	SET UP experiments: Water Samples from CTD & pick animals for Egg Production, Live/Dead
	Egg production experiments, Live/Dead copepods
	CTD / Plankton Ring Net
	OXIC station

	
	13:00
	
	
	CTD
	

	
	14:00
	
	
	CTD / Plankton Ring Net
	

	
	15:00
	
	
	CTD
	

	
	16:00
	MOCNESS
	Zooplankton distribution
	CTD / MOCNESS
	Towed in channel near OXIC station

	
	17:00
	Tucker Trawl
	Fish/Jelly distribution
	Tucker Trawl
	

	
	18:00
	 
	 
	CTD
	OXIC station

	
	19:00
	MOCNESS
	Zooplankton distribution
	CTD / MOCNESS
	Towed in channel near OXIC station

	
	20:00
	Tucker Trawl
	Fish/Jelly distribution
	Tucker Trawl
	

	
	21:00
	 
	 
	CTD
	OXIC station

	
	22:00
	MOCNESS
	Zooplankton distribution
	CTD / MOCNESS
	Towed in channel near OXIC station

	
	23:00
	Tucker Trawl
	Fish/Jelly distribution
	Tucker Trawl
	

	28-May
	0:00
	 
	 
	CTD
	OXIC station

	
	1:00
	MOCNESS
	Zooplankton distribution
	CTD / MOCNESS
	Towed in channel near OXIC station

	
	2:00
	Tucker Trawl
	Fish/Jelly distribution
	Tucker Trawl
	

	
	3:00
	 
	 
	CTD
	OXIC station

	
	4:00
	MOCNESS
	Zooplankton distribution
	CTD / MOCNESS
	Towed in channel near OXIC station

	
	5:00
	Tucker Trawl
	Fish/Jelly distribution
	Tucker Trawl
	

	
	6:00
	 
	 
	CTD
	OXIC station

	
	7:00
	 
	 
	 
	 

	
	8:00
	CTD
	 
	CTD
	Bay Bridge

	
	9:00
	SCANFISH SURVEY
	 
	SCANFISH
	OXIC station to HYPOXIC station

	
	10:00
	
	
	
	

	
	11:00
	
	
	
	

	
	12:00
	
	
	
	

	
	13:00
	TRANSIT & BREAK DOWN experiments: Egg Production, Grazing, Live/Dead
	Grazing, Egg production experiments, Live/Dead copepods
	
	

	
	14:00
	
	
	
	

	
	15:00
	
	
	
	

	
	16:00
	CTD
	 
	CTD
	Bay Bridge

	
	17:00
	SET UP experiments: Water Samples from CTD & pick animals for Egg Production, Grazing, Live/Dead
	Grazing, Egg production experiments, Live/Dead copepods
	CTD / Plankton Ring Net
	HYPOXIC station: AT ANCHOR - location to be determined but in the vacinity of Rappahannock Shoals.

	
	18:00
	
	
	CTD
	

	
	19:00
	
	
	CTD / Plankton Ring Net
	

	
	20:00
	
	
	CTD
	

	
	21:00
	 
	 
	CTD
	

	
	22:00
	Trap deployment
	Migration Behavior - Dawn
	CTD / Z-Traps
	

	
	23:00
	Trap deployment
	
	CTD / Z-Traps
	

	29-May
	0:00
	Trap deployment
	
	CTD / Z-Traps
	

	
	1:00
	Trap deployment
	
	CTD / Z-Traps
	

	
	2:00
	Trap deployment
	
	CTD / Z-Traps
	

	
	3:00
	PUMP samples
	PUMP/TAPS calibration
	CTD / Plankton Pump
	

	
	4:00
	 
	 
	CTD
	

	
	5:00
	 
	 
	CTD
	

	
	6:00
	Trap deployment
	Migration Behavior - Midday
	CTD / Z-Traps
	

	
	7:00
	Trap deployment
	
	CTD / Z-Traps
	

	
	8:00
	Trap deployment
	
	CTD / Z-Traps
	

	
	9:00
	Trap deployment
	
	CTD / Z-Traps
	

	
	10:00
	PUMP samples
	PUMP/TAPS calibration
	CTD / Plankton Pump
	

	
	11:00
	 
	 
	CTD
	

	
	12:00
	 
	 
	CTD
	

	
	13:00
	 
	 
	CTD
	

	
	14:00
	Trap deployment
	Migration Behavior - Dusk
	CTD / Z-Traps
	

	
	15:00
	Trap deployment
	
	CTD / Z-Traps
	

	
	16:00
	Trap deployment
	
	CTD / Z-Traps
	

	
	17:00
	Trap deployment
	
	CTD / Z-Traps
	

	
	18:00
	Trap deployment
	
	CTD / Z-Traps
	

	
	19:00
	PUMP samples
	PUMP/TAPS calibration
	CTD / Plankton Pump
	

	
	20:00
	BREAK DOWN experiments: Egg Production, Grazing, Live/Dead
	Grazing, Egg production experiments, Live/Dead copepods
	CTD
	

	
	21:00
	
	
	CTD
	

	
	22:00
	
	
	CTD
	

	
	23:00
	 
	 
	CTD
	

	30-May
	0:00
	MOCNESS
	Zooplankton distribution
	CTD / MOCNESS
	Towed in channel near HYPOXIC station

	
	1:00
	Tucker Trawl
	Fish/Jelly distribution
	Tucker Trawl
	

	
	2:00
	 
	 
	CTD
	HYPOXIC station

	
	3:00
	MOCNESS
	Zooplankton distribution
	CTD / MOCNESS
	Towed in channel near HYPOXIC station

	
	4:00
	Tucker Trawl
	Fish/Jelly distribution
	Tucker Trawl
	

	
	5:00
	SET UP experiments: Water Samples from CTD & pick animals for Egg Production, Live/Dead
	Egg production experiments, Live/Dead copepods
	CTD / Plankton Ring Net
	HYPOXIC station

	
	6:00
	
	
	CTD
	

	
	7:00
	
	
	CTD / Plankton Ring Net
	

	
	8:00
	
	
	CTD
	

	
	9:00
	MOCNESS
	Zooplankton distribution
	CTD / MOCNESS
	Towed in channel near HYPOXIC station

	
	10:00
	Tucker Trawl
	Fish/Jelly distribution
	Tucker Trawl
	

	
	11:00
	 
	 
	CTD
	HYPOXIC station

	
	12:00
	MOCNESS
	Zooplankton distribution
	CTD / MOCNESS
	Towed in channel near HYPOXIC station

	
	13:00
	Tucker Trawl
	Fish/Jelly distribution
	Tucker Trawl
	

	
	14:00
	 
	 
	CTD
	HYPOXIC station

	
	15:00
	MOCNESS
	Zooplankton distribution
	CTD / MOCNESS
	Towed in channel near HYPOXIC station

	
	16:00
	Tucker Trawl
	Fish/Jelly distribution
	Tucker Trawl
	

	
	17:00
	 
	 
	CTD
	HYPOXIC station

	
	18:00
	MOCNESS
	Zooplankton distribution
	CTD / MOCNESS
	Towed in channel near HYPOXIC station

	
	19:00
	Tucker Trawl
	Fish/Jelly distribution
	Tucker Trawl
	

	
	20:00
	 
	 
	CTD
	HYPOXIC station

	
	21:00
	MOCNESS
	Zooplankton distribution
	CTD / MOCNESS
	Towed in channel near HYPOXIC station

	
	22:00
	Tucker Trawl
	Fish/Jelly distribution
	Tucker Trawl
	

	
	23:00
	 
	 
	CTD
	HYPOXIC station

	31-May
	0:00
	 
	 
	 
	 

	
	1:00
	Transit
	 
	 
	Hypoxic Station - CBL to offload

	
	2:00
	
	
	
	

	
	3:00
	
	
	
	

	
	4:00
	
	
	
	

	
	5:00
	Transit
	 
	 
	CBL - Cambridge to demobilize

	
	6:00
	
	
	
	

	
	7:00
	
	
	
	

	
	8:00
	
	
	
	

	
	9:00
	 
	 
	 
	 

	
	10:00
	 
	 
	 
	 

	
	11:00
	 
	 
	 
	 

	
	12:00
	 
	 
	 
	 

	
	13:00
	 
	 
	 
	 

	
	14:00
	 
	 
	 
	 

	
	15:00
	 
	 
	 
	 

	
	16:00
	 
	 
	 
	 

	
	17:00
	 
	 
	 
	 

	
	18:00
	 
	 
	 
	 

	
	19:00
	 
	 
	 
	 

	
	20:00
	 
	 
	 
	 

	
	21:00
	 
	 
	 
	 

	
	22:00
	 
	 
	 
	 

	
	23:00
	 
	 
	 
	 



Contact Information


RV Hugh R. Sharp 	Cell 	302-448-5061
James Pierson 	Cell	206-351-4745
Mary Beth Decker 	Cell	203-497-8005




Equipment List RV Sharp

MULTI-PURPOSE VAN
1. To be used for sample and equipment storage.
2. Refrigerator for fixed samples.
LIFTING APPLIANCES
1. Stern A-frame with center lift point, potentially for Z-Trap deployment.
2. Starboard Crane Clutch equipped with MOCNESS rig for Tucker Trawl.
3. 1/4" cable and block with meter-out indicator for deploying the Tucker Trawl and Z-Traps
SHIP’S PERMANENT WINCHES
1. Starboard trawl winch
2. CTD winch
SHIP’S PORTABLE WINCHES
1. Hydro Winch for SCANFISH
2. Tow Winch
CTD
1. Rosette of 10L Niskin Bottles - we request 12 bottles on the rosette plus 3 extra bottles.
We would like to be able to easily remove bottles from rosette so samples can be poured out of the end.
2. Tracor Acoustic Profiling System (TAPS; supplied by James Pierson)
Scanfish MK II system
1. T&C, Oxygen, flurometer, and backscatter sensors
2. We will provide UMCES OPC to mount on top of the Scanfish
ADCP
1. Hull-mounted ADCP (600KHz RDI broadband) 
LAB EQUIPMENT
1. All Standard lab freezers and fridges
2. DI & Q Water Maker 10L/hour
3. - “Seawater” Selectable Frig or Freezer (17 cu ft)
4. Wooden cover for the deep sink in the Wet Lab
MISCELLANEOUS
1. Biospherical PAR sensor to be deployed during daylight hours 
DECK INCUBATORS
1. Incubation Table (4"H x 91"L x 34"W)
2. 2 X Incubation Tubs 150gal (24"D x 54"L x 36"W)
3. Flow-through rotating deck incubator (supplied by Science Party) linked to surface water system for respiration measurements.
4. Digital readout metering block for the winch line (use same as Tucker Trawl)

OTHER
1. GPS feed in the lab for MOCNESS and OPC 
2. Washdown hoses for nets


Shipboard Space Allocation

Laboratory layout and space allocation



Aft deck layout and space allocation



Bunk Allocation

To be determined…
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