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IFYLE-2005  
June Diel Cruise
Dates:

June 15, 2005 – June 22, 2005
Vessel:
Lake Guardian
Ports:
Embark:  

Cleveland Port Authority:   0900 EDT June 15 (depart for 1st site @ 1100 EDT)
Disembarkment:    
Cleveland Port Authority:   1330 EDT June 22
Ports of Call:
 None

Cruise Participants:
PIs (indicate project PI if PI will not be on board)                                             Status      Cabin    Citizen
	(F) Joann Cavaletto (Chief Scientist) (for H. Vanderploeg)
                        
	PI
	
	US

	(F) Samantha Bickel (for H. Vanderploeg)

	student

	
	US

	(F)  Kate Bailey   (for S. Ludsin)
	student
	
	US

	(F) Amanda Poste (for R. Smith)
	support
	
	CAN

	(M) Greg Silsbe (for R. Smith)
	PI
	
	CAN

	(M)  Jesse Kipp (for S. Ruberg)
	student
	
	US

	(M)  Darryl Hondorp (for S. Ludsin)
	PI
	
	US


Purpose of Cruise:
To determine the vertical distribution of fish, zooplankton, and primary producers in central Lake Erie relative to physical habitat features (e.g., oxygen, temperature).   

Objectives: 

1. Monitor 6 stations in central Lake Erie for 24 hours each using fish acoustics, a plankton survey system (PSS), zooplankton net and pump sampling, and a fast repitation-rate fluorometer (FRRP).
2. Coordinate sampling with fish trawling efforts conducted by the R/V Laurentian, which will be operating in tandem with the Lake Guardian.

Environmental questions asked by the project:

-How does low dissolved oxygen influence phytoplankton, zooplankton, and fish distributions, feeding behavior, condition, and production?
Survey Plan

Chemical background information:

Sugar formalin (10%)
Any others? (Greg?)
Core measurements for surveys:
	Variable
	Responsible Group
	Technique

	Depth profiles for temp, O2, transmissometry, fluorometry


	Lake  support staff
	EBT, Seabird fluorometer

	Secchi depths

Zooplankton net (whole water column)
Discrete water/zooplankton
Phytoplankton condition, productivity
Major phytoplankton pigment group composition

PSS

Acoustics
	Lake Guardian support staff

Cavaletto/Kipp/Bickel/Lake Guardian support staff
Cavaletto/Kipp/Bickel/Lake Guardian staff

Silsbe/Poste/Lake Guardian staff
Silsbe/Poste/Lake Guardian staff

Cavaletto/Kipp/Bickel/Lake Guardian staff

Bailey/Hondorp
	Secchi Disk

64um net

Diaphragm pump

Fast Repetition Rate Fluorometer (FRRF)

Spectral fluorometer (Fluororobe)
Tow-yo PSS

Towed acoustics (~1 m below surface)


Equipment to be brought and used on Deck:
 (Equipment marked with an * will be provided by the individual PI)
 *Diaphragm pump: for pumping water at discrete depths (compressed air required)
 Rosette sampler (multiple)

 Go Flow bottles EBT, DO, Conductivity, pH, Transmissometer

 *Plankton survey system (Cavaletto)
 *Acoustics system (Bailey/Hondorp)
 *64 µm zooplankton net  (Cavaletto)
 *Fast Repetition Rate Fluorometer (Silsbe)
 *Spectral fluoroprobe

 *Par Sensor

 Secchi disk

Mooring Requirements:

No mooring experiments are currently planned for this cruise.
Diving Operations:

No diving operations are currently planned for this cruise.

Special Operating Requirements:

Our experimental site is actually a 3 nautical mile transect with sampling occurring continuously along the transect, and at both ends (~1000 m outside the transect line).  We will sample each 3 nautical mile transect for 24 hr, with sampling blocks divided into the following intervals (EDT): 0100-0500; 0500-0900; 0900-1300; 1300-1700; 1700-2100; 2100-0100. We would like to complete six 24-hour experiments at six different sites in the central basin.  Ideally, ship speed will be 4 knots, when on a transect.
Sampling Protocol for Diel Experiment:
At each station, we would like to do the following:

1. With ship not moving (or only drifting), deploy PSS (from A-frame on stern to depth of 4 m) and acoustics (side from crane to depth of 1 m) at ~1000 m before first station (i.e., outside transect line).

2. Tow PSS and acoustics along a 3 nautical mile transect (ideally at ~4 knots, 5 knots max). Transect should take about 45-50 min. at 4 knots.  End at coordinates on the opposite end of transect.

· Please notify PSS and acoustics operators when 10, 5, 1 and then 0 minutes from end of transect

· Continue steaming at 4 knots through the end of the transect until PSS is parked at a depth of 4 m

· Once up at 4 m, we will notify captain, who then can turn around and/or “park” ship ~1000 m from the end of the transect (i.e., park ship outside of transect line)
PSS and acoustics equipment can remain in the water during the entire 24 hr sampling period, but should be pulled up during the steam to the next station.

3. Once at a stop and waters are settled, conduct a CTD cast to determine vertical structure.

4. Use a rosette sampler to collect water at different depths (2-4 depths)

5. Two zooplankton net tows, full water column

6. Pump for zooplankton at no more than 4 depths (to be determined from CTD cast).

7. Deploy an ‘optics rig’ by means of vertical casts.  The rig will include a Fast Repetition Rate Fluorometer (FRRF), a spectral fluorometer (Fluororobe), and a PAR meter.  The instrument will be deployed at a rate of 4-5 m/min from surface to 1 m above bottom depth and back up at the same rate.

    Table 1: Requirement for water at each station and depth sampled

	Parameter
	 Volume of water in ml

	
	

	
	Reps
	Vol./Rep
	Total

	Chlorophyll-a
	3
	250
	750

	Particle absorption (PABs)
	1
	1500
	3000

	Preserved Phytoplankton
	1
	100
	100

	TOTAL
	3850


8. Sit and wait until next cycle to start, per times above.

9. Repeat the cycle until 6 cycles have been conducted at the site (24 hr).

10. During each cycle in the daytime, we need an extra 30 minutes with acoustics over the side (at surface, but not towed) to calibrate the instrument.  This can only occur in calm conditions.
11. Move to next station and repeat, until 6 stations are completed. 
In theory, time will permit all stations to be sampled by morning of June 22.  Below is the prioritizations of stations to be sampled (i.e., 1st stations are more important than last stations).

1.  FW-FE (note, this station is near a real-time buoy)

2.  BW-BE (note, this station is near a mooring)

3.  DW-DE (note, this station is near a mooring)

4.  CW-CE

5.  AW-AE

6.  GW-GE

See Table 2 for sampling station coordinates and Table 3 and Figure 1 for the project cruise track.
Lab Space Requests (if known):

Cavaletto (for Vanderploeg):   
Back Lab for PSS computer and joy stick; freezer space





Filtering space for chlorophyll samples

Bailey (for Ludsin):


Back Lab area for acoustics computer
Silsbe (for Smith):


Filtering space (4 ft by 2 ft); fridge and freezer space

Cavaletto:  



Lab space for water filtration 
Master Sample Sites and Location:
Table 2. Mast list of stations.  The coordinates on the right correspond to those used in Table 2 and the mast Excel spreadsheet.
	
	West
	East
	
	West
	East

	Station
	Lat
	Long
	Lat
	Long
	Station
	Lat
	Long
	Lat
	Long

	F
	4145.70
	8145.52
	4145.70
	8141.50
	F
	41.7617
	-81.7587
	41.7617
	-81.6917

	B
	4157.95
	8143.05
	4157.95
	8139.00
	B
	41.9658
	-81.7175
	41.9658
	-81.6500

	D
	4212.00
	8052.65
	4212.00
	8048.60
	D
	42.2000
	-80.8775
	42.2000
	-80.8100

	G
	4219.00
	8113.06
	4219.00
	8109.00
	G
	42.3167
	-81.2177
	42.3167
	-81.1500

	C
	4210.50
	8120.05
	4210.50
	8116.00
	C
	42.1750
	-81.3342
	42.1750
	-81.2667

	A
	4159.40
	8207.54
	4159.40
	8203.50
	A
	41.9900
	-82.1257
	41.9900
	-82.0583


Projected Cruise Plan

Table 3.  Sampling coordinates and estimated sampling times for June 15-22 Lake Guardian diel cruise.  I assumed that sampling occurred at 4 knots while on station, and that the ship steamed at 8 knots during transit between stations.
	Station 1 (FW-FE)

	Cycle
	Station name
	Lat
	Long
	Date
	ETA
	Site Time (hr)
	Tasks
	Transit time (hr)*
	Transit dist. (nm)

	
	Cleve. Port Auth.
	41.549
	-81.704
	15-Jun
	11:00
	 
	Depart Cleve. Port Authority
	 
	0

	Transit
	FW
	41.762
	-81.759
	15-Jun
	12:37
	 
	Arrive 1st station
	1.62
	13.0

	Start 1
	FW
	41.762
	-81.759
	15-Jun
	13:01
	0.4
	PSS/acoustics                                                    
	0.00
	0.0

	End 1
	FE 
	41.762
	-81.692
	15-Jun
	17:00
	3.25
	 CTD/rosette        ZP pump/net        Secchi   
FRRF/fluoroprobe                    
	0.74
	3.0

	Start 2
	FE 
	41.762
	-81.692
	15-Jun
	17:00
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 2
	FW
	41.762
	-81.759
	15-Jun
	21:00
	3.25
	 CTD/rosette        ZP pump/net        Secchi     
FRRF/fluoroprobe                            
	0.74
	3.0

	Start 3
	FW
	41.762
	-81.759
	15-Jun
	21:00
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 3
	FE 
	41.762
	-81.692
	16-Jun
	0:59
	3.25
	 CTD/rosette        ZP pump/net        Secchi     
FRRF/fluoroprobe                            
	0.74
	3.0

	Start 4
	FE 
	41.762
	-81.692
	16-Jun
	0:59
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 4
	FW
	41.762
	-81.759
	16-Jun
	4:59
	3.25
	 CTD/rosette        ZP pump/net        Secchi     
FRRF/fluoroprobe                            
	0.74
	3.0

	Start 5
	FW
	41.762
	-81.759
	16-Jun
	4:59
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 5
	FE 
	41.762
	-81.692
	16-Jun
	8:58
	3.25
	 CTD/rosette        ZP pump/net        Secchi       
FRRF/fluoroprobe                          
	0.74
	3.0

	Start 6
	FE 
	41.762
	-81.692
	16-Jun
	8:58
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 6
	FW
	41.762
	-81.759
	16-Jun
	12:57
	3.25
	 CTD/rosette        ZP pump/net        Secchi     
FRRF/fluoroprobe                            
	0.74
	3.0


	Station 2 (BW-BE)

	Cycle
	Station name
	Lat
	Long
	Date
	ETA
	Site Time (hr)
	Tasks
	Transit time (hr)*
	Transit dist. (nm)

	Start 1
	BW
	41.966
	-81.718
	16-Jun
	17:00
	2.5
	PSS/acoustics                                                    
	1.55
	12.4

	End 1
	BE 
	41.966
	-81.650
	16-Jun
	21:00
	3.25
	 CTD/rosette        ZP pump/net        Secchi   
FRRF/fluoroprobe          
	0.75
	3.0

	Start 2
	BE 
	41.966
	-81.650
	16-Jun
	21:00
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 2
	BW
	41.966
	-81.718
	17-Jun
	1:00
	3.25
	 CTD/rosette        ZP pump/net        Secchi           
FRRF/fluoroprobe            
	0.75
	3.0

	Start 3
	BW
	41.966
	-81.718
	17-Jun
	1:00
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 3
	BE 
	41.966
	-81.650
	17-Jun
	5:00
	3.25
	 CTD/rosette        ZP pump/net        Secchi       
FRRF/fluoroprobe                
	0.75
	3.0

	Start 4
	BE 
	41.966
	-81.650
	17-Jun
	5:00
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 4
	BW
	41.966
	-81.718
	17-Jun
	9:00
	3.25
	 CTD/rosette        ZP pump/net        Secchi   
FRRF/fluoroprobe                    
	0.75
	3.0

	Start 5
	BW
	41.966
	-81.718
	17-Jun
	9:00
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 5
	BE 
	41.966
	-81.650
	17-Jun
	12:59
	3.25
	 CTD/rosette        ZP pump/net        Secchi    
FRRF/fluoroprobe                   
	0.75
	3.0

	Start 6
	BE 
	41.966
	-81.650
	17-Jun
	12:59
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 6
	BW
	41.966
	-81.718
	17-Jun
	16:14
	3.25
	CTD/rosette        ZP pump/net        Secchi    
FRRF/fluoroprobe                   
	0.00
	3.0


	Station 3 (DW-DE)

	Cycle
	Station name
	Lat
	Long
	Date
	ETA
	Site Time (hr)
	Tasks
	Transit time (hr)*
	Transit dist. (nm)

	Start 1
	DW
	42.200
	-80.878
	17-Jun
	21:12
	0
	PSS/acoustics                                                    
	4.97
	39.7

	End 1
	DE 
	42.200
	-80.810
	18-Jun
	1:00
	3.05
	 CTD/rosette        ZP pump/net        Secchi    
FRRF/fluoroprobe                             
	0.75
	3.0

	Start 2
	DE 
	42.200
	-80.810
	18-Jun
	1:00
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 2
	DW
	42.200
	-80.878
	18-Jun
	5:00
	3.25
	 CTD/rosette        ZP pump/net        Secchi      
FRRF/fluoroprobe                           
	0.75
	3.0

	Start 3
	DW
	42.200
	-80.878
	18-Jun
	5:00
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 3
	DE 
	42.200
	-80.810
	18-Jun
	9:00
	3.25
	 CTD/rosette        ZP pump/net        Secchi          
FRRF/fluoroprobe                       
	0.75
	3.0

	Start 4
	DE 
	42.200
	-80.810
	18-Jun
	9:00
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 4
	DW
	42.200
	-80.878
	18-Jun
	12:59
	3.25
	 CTD/rosette        ZP pump/net        Secchi    
FRRF/fluoroprobe                             
	0.75
	3.0

	Start 5
	DW
	42.200
	-80.878
	18-Jun
	12:59
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 5
	DE 
	42.200
	-80.810
	18-Jun
	16:59
	3.25
	 CTD/rosette        ZP pump/net        Secchi     
FRRF/fluoroprobe                            
	0.75
	3.0

	Start 6
	DE 
	42.200
	-80.810
	18-Jun
	16:59
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 6
	DW
	42.200
	-80.878
	18-Jun
	20:59
	3.25
	 CTD/rosette        ZP pump/net        Secchi       
FRRF/fluoroprobe                          
	0.75
	3.0


	Station 4 (GE-GW)

	Cycle
	Station name
	Lat
	Long
	Date
	ETA
	Site Time (hr)
	Tasks
	Transit time (h)*
	Transit dist. (nm)

	Start 1
	GE
	42.317
	-81.150
	19-Jun
	1:00
	2.27
	PSS/acoustics                                                    
	1.74
	13.9

	End 1
	GW
	42.317
	-81.218
	19-Jun
	5:00
	3.25
	 CTD/rosette        ZP pump/net        Secchi      
FRRF/fluoroprobe                           
	0.75
	3.0

	Start 2
	GW
	42.317
	-81.218
	19-Jun
	5:00
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 2
	GE
	42.317
	-81.150
	19-Jun
	9:00
	3.25
	 CTD/rosette        ZP pump/net        Secchi     
FRRF/fluoroprobe                            
	0.75
	3.0

	Start 3
	GE
	42.317
	-81.150
	19-Jun
	9:00
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 3
	GW
	42.317
	-81.218
	19-Jun
	13:00
	3.25
	 CTD/rosette        ZP pump/net        Secchi     
FRRF/fluoroprobe                            
	0.75
	3.0

	Start 4
	GW
	42.317
	-81.218
	19-Jun
	13:00
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 4
	GE
	42.317
	-81.150
	19-Jun
	16:59
	3.25
	 CTD/rosette        ZP pump/net        Secchi      
FRRF/fluoroprobe                           
	0.75
	3.0

	Start 5
	GE
	42.317
	-81.150
	19-Jun
	16:59
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 5
	GW
	42.317
	-81.218
	19-Jun
	20:59
	3.25
	 CTD/rosette        ZP pump/net        Secchi      
FRRF/fluoroprobe                           
	0.75
	3.0

	Start 6
	GW
	42.317
	-81.218
	19-Jun
	20:59
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 6
	GE
	42.317
	-81.150
	20-Jun
	0:59
	3.25
	 CTD/rosette        ZP pump/net        Secchi       
FRRF/fluoroprobe                          
	0.75
	3.0


	Station 5 (CE-CW)

	Cycle
	Station name
	Lat
	Long
	Date
	ETA
	Site Time (hr)
	Tasks
	Transit time (hr)*
	Transit dist. (nm)

	Start 1
	CE
	42.175
	-81.267
	20-Jun
	5:00
	2.77
	PSS/acoustics                                                    
	1.24
	9.9

	End 1
	CW
	42.175
	-81.334
	20-Jun
	9:00
	3.25
	 CTD/rosette        ZP pump/net        Secchi   
FRRF/fluoroprobe                              
	0.75
	3.0

	Start 2
	CW
	42.175
	-81.334
	20-Jun
	9:00
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 2
	CE
	42.175
	-81.267
	20-Jun
	13:00
	3.25
	 CTD/rosette        ZP pump/net        Secchi       
FRRF/fluoroprobe                          
	0.75
	3.0

	Start 3
	CE
	42.175
	-81.267
	20-Jun
	13:00
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 3
	CW
	42.175
	-81.334
	20-Jun
	16:59
	3.25
	 CTD/rosette        ZP pump/net        Secchi       
FRRF/fluoroprobe                          
	0.75
	3.0

	Start 4
	CW
	42.175
	-81.334
	20-Jun
	16:59
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 4
	CE
	42.175
	-81.267
	20-Jun
	20:59
	3.25
	 CTD/rosette        ZP pump/net        Secchi     
FRRF/fluoroprobe                            
	0.75
	3.0

	Start 5
	CE
	42.175
	-81.267
	20-Jun
	20:59
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 5
	CW
	42.175
	-81.334
	21-Jun
	0:59
	3.25
	 CTD/rosette        ZP pump/net        Secchi     
FRRF/fluoroprobe                            
	0.75
	3.0

	Start 6
	CW
	42.175
	-81.334
	21-Jun
	0:59
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 6
	CE
	42.175
	-81.267
	21-Jun
	4:59
	3.25
	 CTD/rosette        ZP pump/net        Secchi       
FRRF/fluoroprobe                          
	0.75
	3.0


	Station 6 (AE-AW)

	Cycle
	Station name
	Lat
	Long
	Date
	ETA
	Site Time (hr)
	Tasks
	Transit time (hr)*
	Transit dist. (nm)

	Start 1
	AE
	41.990
	-82.058
	21-Jun
	9:34
	0
	PSS/acoustics                                                    
	4.59
	36.7

	End 1
	AW
	41.990
	-82.126
	21-Jun
	13:34
	3.25
	 CTD/rosette        ZP pump/net        Secchi   
FRRF/fluoroprobe                              
	0.74
	3.0

	Start 2
	AW
	41.990
	-82.126
	21-Jun
	13:34
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 2
	AE
	41.990
	-82.058
	21-Jun
	17:34
	3.25
	 CTD/rosette        ZP pump/net        Secchi       
FRRF/fluoroprobe                          
	0.74
	3.0

	Start 3
	AE
	41.990
	-82.058
	21-Jun
	17:34
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 3
	AW
	41.990
	-82.126
	21-Jun
	21:33
	3.25
	 CTD/rosette        ZP pump/net        Secchi    
FRRF/fluoroprobe                             
	0.74
	3.0

	Start 4
	AW
	41.990
	-82.126
	21-Jun
	21:33
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 4
	AE
	41.990
	-82.058
	22-Jun
	1:33
	3.25
	 CTD/rosette        ZP pump/net        Secchi      
FRRF/fluoroprobe                           
	0.74
	3.0

	Start 5
	AE
	41.990
	-82.058
	22-Jun
	1:33
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 5
	AW
	41.990
	-82.126
	22-Jun
	5:33
	3.25
	 CTD/rosette        ZP pump/net        Secchi    
FRRF/fluoroprobe                             
	0.74
	3.0

	Start 6
	AW
	41.990
	-82.126
	22-Jun
	5:33
	0
	PSS/acoustics                                                    
	0.00
	0.0

	End 6
	AE
	41.990
	-82.058
	22-Jun
	9:32
	3.25
	 CTD/rosette        ZP pump/net        Secchi        
FRRF/fluoroprobe                         
	0.74
	3.0

	49
	Cleve. Port Author.
	41.549
	-81.704
	22-Jun
	13:23
	0
	Arrive Cleveland
	3.84
	30.7


Figure 1.  We want to sample end point stations and tow the PSS and acoustics on the 3 nautical miles transects.  Arrows and sequential numbers describe planned cruise track.  Note, however, that station prioritizations are as follows, ranked from most important to least important (FW-FE; BW-BE; DW-DE; AW-AE; CW-CE; and GW-GE).
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