DRAFT June 15, 2010

CMORE/Agouron Student Research Cruise

June 20-26, 2010
General Cruise Plan
Vessel:  R/V Kilo Moana, University of Hawaii

Master of the Vessel: Richard Meyers
Chief Scientist: Matthew Church, University of Hawaii

OTG Marine Technicians: Justin Smith and Tim McGovern
Loading: June 17, 2010 @0930
Departure: June 20, 2010 @ 0800

Arrival: June 26, 2010 @ 0800

1.0 SCIENTIFIC OBJECTIVES

The Center for Microbial Oceanography: Research and Education (C-MORE) is a U.S. National Science Foundation (NSF) funded Science and Technology Center for Excellence.  One of the primary objectives of C-MORE is to integrate science, education, and public outreach with specific focus on the fundamental role of ocean microorganisms as regulators of elemental cycles and ocean ecology.  Consistent with this objective, CMORE offers an intensive summer course called “Microbial Oceanography: Genomes to Biomes”; the size week training course is offered to graduate students and post-doctoral researchers.  The course receives support from NSF, the Agouron Institute, and the Gordon and Betty Moore Foundation.  The course includes daily lectures, hands-on training in laboratory techniques, public symposia, and at sea microbial oceanography experience aboard the University of Hawaii’s research vessel Kilo Moana.   This six day research cruise is intended to provide hands-on experience sampling the ocean, quantifying microorganism biomass and activity, and quantifying microorganism diversity.  

The primary objective of the 2010 cruise is to provide the 16 international students enrolled in the C-MORE summer course with an opportunity to conduct field-based research.  The cruise will explore the influence of mesoscale (100s to 1000s of kilometers) ocean variability on structuring plankton biology and ocean chemistry.  We plan to focus our sampling efforts around a mesoscale eddy, several hundred kilometers in diameter, currently located southwest of Oahu (~20N, 159W).  We plan to occupy stations inside this eddy and sample daily-scale variability in microbial dynamics associated with this physical perturbation.  Water will be sampled to evaluate how physical forcing associated with this eddy influences microbial biomass, plankton community structure, and microbial activities.  The exact location of each station and science conducted at each station will be determined based on updated information from satellite observations of sea surface altimetry and ocean color.  

The general sampling plan will be organized following a drifting sediment trap deployed inside the eddy-perturbed waters.  We will deploy and follow the sediment trap array over ~5 days, sampling microbial and biogeochemical structure inside drift path of the array.  We will use a series of Conductivity-Temperature-Depth (CTD) vertical profiles (0-1000 m), shipboard Acoustic Doppler Current Profiles (ADCP), drifting arrays (including primary production and sediment trap arrays), and a deep water (4750 m) CTD profiles to examine variability in plankton biogeochemistry and physical forcing associated with this eddy.  

After departing Snug Harbor on June 20, we will steam to ~20.0oN, 159oW, deploy a drifting, surface-tethered sediment trap.  This array will remain deployed until its recovery on June 25; the cruise will generally follow the position of this array during its deployment.  Upon completion of the sediment trap array deployment on June 21, we will conduct a 1000 m CTD cast to collect water for incubation on a free-drfting primary production array.  This second array will be deployed before dawn on June 21 and recovered at dusk that same day.  

Following deployment of the free-drifting primary production array, we will stay in proximity of this array throughout the day on June 21, conducting a series of CTD casts (including one for collection of water for a large-volume shipboard incubation experiment), PRR optics casts, and net tows periodically throughout the day.  Just prior to dusk on June 21, we will recover the primary production array.  Following this operation, the vessel can transit and reposition closer to the sediment trap array to prepare for operations beginning the morning of June 22.  In the pre-dawn hours of June 22, we will conduct a 1000 m CTD cast to collect water for incubation on a free-drfting primary production array. Activities on this day will be similar to those occurring on June 21. Throughout the cruise, our daily sampling will generally follow this structure – deploying free-drifting primary production array in the vicinity of the sediment trap array, sampling in proximity of the primary production array throughout the day, recovering the primary production array at dusk, and repositioning in proximity of the sediment trap array for operations the next day.  In total, we will deploy the primary production array on four different days (June 21-June 24).   In mid-morning of June 25 we will recover the free-drifting sediment trap array, returning to Snug Harbor at 0800 on June 26, 2010.

In addition to the research and training activities, the cruise will include outreach activites, notably including internet-based broadcast of video taken during the cruise (see Outreach description below).  Additional bandwidth has been purchased for this purpose and we request OTG’s assistance in assuring this bandwidth is properly maintained. Since all of the bandwidth will be needed to transfer the videos and audio tracks back to shore it is requested that during this time all web surfing be postponed.  A schedule will be made in advance so all of the scientists and ship’s crew will be aware of the times blocked off for this purpose.  This may encompass 2-4 hours a day.   
1.1
SCIENTIFIC OPERATIONS WHILE ON STATION


Station





Activities
Array stations
 Sediment trap array, CTD operations (0-1000 m), primary productivity arrays, optics casts, net tows, misc. experiments.

Underway/continuous
ADCP, thermosalinograph, fluorometry, meteorology

2.0.
SCIENCE PERSONNEL

   Participant



          Title

Affliation     

Matthew Church


Assistant Professor

UH

Grieg Steward



Associate Professor

UH

Michael Sieracki


Senior Researcher

Bigelow Laboratories

Karin Björkman


Researcher


UH

Tara Clemente



Research Associate

UH

Brett Updyke



Research Associate

UH

Ken Doggett



Research Associate

UH

Eric Grabowski


Research Associate

UH
Justin Smith
 


Marine Technician

OTG

Tim McGovern   


Marine Technician

OTG

Ali Altunkaya



Student


UH
Cansu Bayindirli


Student

Plymouth Marine Laboratory

Kristin Bergauer


Student

University of Vienna

Paula Carpintero de Moraes

Student

Universidade de São Paulo

Huan Chen



Student

Florida A&M University

Lindsay D’Ambrosio


Student

University of North Carolina

Bethanie Edwards


Student

Scripps Institution of Oceanography

Beatriz Fernández Gomez

Student

Instituto de Ciencias del Mar

Jana Grote



Student


UH

Mariam Hamisi


Student

The University of Dodoma
Ramiro Logares


Student

Uppsala University

Dan Nguyen



Student

University of Montreal

Shimi Rii



Student


UH

Emily Saeck



Student

Griffith University

Charles Schutte


Student

University of Georgia

Brittany Widner


Student

Old Dominion University
3.0. SUMMARY SCHEDULE


17 June
Load vessel (starting 1000 hrs)


20 June
Depart from Snug harbor at 0800 hrs. Science personnel on-board 

by 0700.  Transit 20.00oN, 159oW

20 June
Deploy Sediment Trap at 20.00oN, 159oW
21 June      
CTD hydrocast (0-1000 m) for collection of water for primary production
21 June
Deploy primary production array in predawn hours (~20.00oN, 159oW)
21 June
CTD profiles; optics profiles; net tow (~20.00oN, 159oW)
Recover primary production array (dusk); steam to sediment trap array
22 June
CTD hydrocast (0-1000 m) for collection of water for primary production (near sediment trap array)
22 June
Deploy primary production array in predawn hours (near sediment trap array) 

22 June
CTD profiles; optics profiles; net tow (in proximity of primary production array)

Recover primary production array (dusk); steam to sediment trap array
23 June 
CTD hydrocast (0-1000 m) for collection of water for primary production (near sediment trap array)
23 June
Deploy primary production array in predawn hours (near sediment trap array) 

23 June
CTD profiles; optics profiles; net tow (in proximity of primary production array)

Recover primary production array (dusk); steam to sediment trap array 
24 June
CTD hydrocast (0-1000 m) for collection of water for primary production (near sediment trap array)
24 June
Deploy primary production array in predawn hours (near sediment trap array) 

24 June
CTD profiles; optics profiles; net tow (in proximity of primary production array)

Recover primary production array (dusk); steam to sediment trap array

25 June
CTD hydrocast (0-1000 m) for collection of water for primary production (near sediment trap array) 
25 June
In proximity of sediment trap array - CTD profile; optics profile; net tow; recover sediment trap array (late-AM)


26 June
Return Snug Harbor


4.0.
OPERATIONAL PLANS 

Sediment trap deployment


A floating sediment trap will be deployed near 20.00oN, 159oW. This trap will be deployed from the stern using the A-frame and the Sea-Mac winch. Power requirement for the winch is 440 VAC, three phase at 10 amps. After deployment we request that the Bridge verify that the radio transmitters are functioning and directionally correct. 

       
The array will drift for about 5 days (June 20-25) before recovery. The array is equipped with 2 ARGOS satellite transmitters, 2 strobe lights, and 2 radio transmitters (Ch. TBD, TBD MHz, ARGOS TBD). Daily positions of the array shall be transmitted by email directly to the ship (argosfix@km.soest.hawaii.edu, password: argosfix), therefore the ship will not need to keep within site of the array until the time of the recovery. However, we request that the ship reposition near the array at the end of operations each day.  Assistance from the bridge is requested in plotting the drift track of the array. We request the use of the ship's radio direction finder for locating the array before recovery. 

After deployment of the sediment trap array, we will conduct a 1000 m CTD hydrocast in the vicinity of the array to collect water for the primary production array.  
Primary production experiment


Samples for the primary productivity experiment will be collected from the rosette. Before dawn, a free drifting incubation array will be deployed from the stern on 5 days of the cruise. We request the use of the A-frame for this operation and will also use the Sea-Mac winch. The array is equipped with one ARGOS satellite transmitter (emailing positions to argosfix@km.soest.hawaii.edu, password: argosfix), strobe lights and a radio transmitter (channel TBD, TBD MHz, TBD ARGOS). The ship shall keep within site of the array while performing CTD operations for the approximately 12-hour duration the array will be in the water. The array will be recovered near sunset each day. All radioactive waste generated by the experiment shall be returned to the University of Hawaii. Only qualified personnel shall handle radioactive material.

Water column measurements

Vertical profiles of temperature, conductivity and dissolved oxygen will be made with an instrument package consisting of a Sea-Bird CTD attached to a 24-place rosette with 12 liter sampling bottles. We need the ship’s CTD winch and crane (or A-frame) for these operations. Water samples for biogeochemical measurements will also be collected on each cast. We plan to conduct at two near bottom (~4000 m) CTD casts during the cruise. 

Whenever pumping of the ship’s tanks is needed, it should be conducted >5 nmiles from the sampling locations. To avoid disruptions in the schedule, this operation should be coordinated with the chief scientist.

Floating sediment trap recovery


In the mid-morning of June 25 we shall deploy and recover the floating sediment trap array. The A-frame and the Sea-Mac winch will be needed for these operations. After the arrays are recovered, we will resume sampling. 
Profiling Reflectance Radiometer


Between June 21-25 at approximately noon, we will conduct a series of biooptical vertical profiles using a Profiling Reflectance Radiometer (PRR). This instrument can be hand deployed and recovered, requiring the use of the ship’s A-frame and block.

Net Tows

Throughout the cruise we will conduct both hand-deployed surface net tows and vertically profiling plankton net tows (0-200 m). The vertical net profiles will require the A-frame, a small capstan, and suitable line to conduct these operations.

Acoustic Doppler Current Profiler


The ship’s acoustic Doppler current profiler (ADCP) will be in operation during the duration of the cruise. The OTG electronics technician will be in charge of the ADCP system.

Thermosalinograph and Fluorometer


The ship’s thermosalinograph and fluorometer sampling the uncontaminated seawater supply system will be in operation during the duration of the cruise while the ship is outside of Snug harbor. The OTG electronics technician will be in charge of the thermosalinograph and fluorometer operations. 

Outreach

The ship’s bandwidth will be increased to roughly 1Mbit in an effort to broadcast videos off the ship back to shore.  The extra bandwidth was purchased via Scripps and HiSeasNet.  We will be testing and using software that packages videos, audio tracks, pictures, text and any other media needed for a particular outreach mission during the course of a research cruise.  Since all of the bandwidth will be needed to transfer the videos and audio tracks back to shore it is requested that during this time all web surfing be postponed.  A schedule will be made in advance so all of the scientists and ship’s crew will be aware of the times blocked off for this purpose.  This may encompass 2-4 hours a day.  Each day a video will be edited and broadcast highlighting the day’s activities, both scientifically and operational.  Eric Grabowski will be overseeing this project.  It is requested that OTG help ensure the bandwidth increase is properly working.

5.0 
EQUIPMENT


The science party shall be bringing the following:
1. Three laboratory vans with assorted equipment for radioisotope and general use

2. All required chemicals and isotopes

3. Vacuum waste containers 

4. Liquid nitrogen dewer

5. Drifting sediment trap arrays with strobe lights, satellite and radio transmitters, floats, weights

6. Kevlar line, polypropylene line

7. Sediment traps and crosses

8. Drifting primary production array with light and radio transmitter, floats, weights, polypro. Line, spare buoy, etc.

9. Oxygen titration system

10. Desktop and laptop personal computers

11. Assorted tools

12. All required sampling bottles
13. Deck incubation systems 

14. Pertinent MSDS

15. Flow cytometer to be installed in one of the radiation vans
5.2.
We will need the use of the following ship's equipment:

1. CTD rosette + pinger: including sensors (O2, CTD, fluoresence, PAR), sampling bottles 

2. A-frame

3. A-frame block assembly

4. Appleton crane and winch with conducting wire for CTD

5. Electric power for winches (440 VAC three phase at 10 amps) and vans (208 VAC single phase at 30 amps for labvan, 110 VAC 10 amps for equipment van)

6. Radio direction finder

7. Sea-Mac winch (440 VAC, 3 phase at 10 amps) and Kevlar line

8. Space on upper deck for one lab van port side 

9. Space on upper deck for 4 incubators

10. Hand-held VHF transceivers

11. Precision depth recorder

12. Shackles, sheaves, hooks and lines

13. Shipboard Acoustic Doppler Current Profiler

14. Thermosalinograph and Fluorometer

15. Copy machine

16. Grappling hooks and line

17. Navlink2 PC or equivalent

18. Running fresh water and seawater, hoses

19. Electronic mail system

20. GPS system

21. Uncontaminated seawater supply

22. Underway/on-station data acquisition system for meteorological instruments, ADCP, thermosalinograph, fluorometer

23. Small capstan

     SHIP  R/V KILO MOANA         CMORE/Agouron cruise           Date  20– 26 June, 2010
	TIME
	Sun              6/20
	Mon          6/21
	Tue.            6/22
	Wed.           6/23
	Thur.     6/24

	0000
	
	
	
	
	

	0100
	
	
	
	
	

	0200
	
	
	
	
	

	0300
	
	S1C1 Primary Prod. (1000 m)
	S2C1 Primary Prod.  (1000 m)
	S3C1 Primary Prod. (1000 m)
	S4C1 Primary Prod. (1000 m)

	0400
	
	
	
	
	

	0500
	
	Deploy PP array #1
	Deploy PP array #2
	Deploy PP array #3
	Deploy PP array #4

	0600
	
	
	
	
	

	0700
	Science party boards Kilo Moana
	
	
	
	

	0800
	Depart Snug Harbor 
	S1C2 - Diversity
CTD  (1000 m)
	S2C2 - Diversity
CTD  (1000 m)
	S3C2 - Diversity
CTD 1000 m 
	S4C2 -Diversity
1000 m

	0900
	Transit Station 1

(20.00N, 159W)
	S1 Net tow
	S2 Net Tow
	S3 Net Tow
	S4 Net Tow

	1000
	
	
	
	
	

	1100
	
	S1C3- Biomass
CTD  1000 m
	S2C3- Biomass      

CTD 1000 m
	S3C3 - Biomass     

CTD 1000 m
	S4C3  - Biomass
CTD 1000 m

	1200
	
	S1 PRR cast
	S2  PRR cast
	S3  PRR cast
	S4  PRR cast

	1300
	
	S1C4 –Activity
CTD  (1000 m)
	S2C4 -Activity  CTD 4000 m
	S3C4 - Activity
CTD  1000 m
	S4C4 - Activity CTD 4000 m

	1400
	
	
	
	
	

	1500
	
	S1C5 – Experiment
CTD  (1000 m)
	
	S3C5 

CTD  (1000 m)
	

	1600
	
	
	
	
	

	1700
	
	
	
	
	

	1800
	
	
	                      
	
	

	1900
	
	Recover PP array #1
	Recover PP array #2
	Recover PP array #3
	Recover PP array #4

	2000
	Deploy Trap 1

(20.0N, 159.0W)
	Net tow
	Net tow
	Net tow
	Net tow

	2100
	
	
	
	
	

	2200
	
	Transit sediment trap
	Transit sediment trap
	Transit sediment trap
	Transit sediment trap

	2300
	
	
	
	
	


 



June 21:  Sunrise 0519
Sunset 1845  
     SHIP  R/V KILO MOANA         CMORE/Agouron cruise          Date  15 - 23 June, 2008
	TIME
	Fri.    6/25
	Sat.       6/26

	0000
	
	

	0100
	
	

	0200
	
	

	0300
	
	

	0400
	
	

	0500
	
	

	0600
	
	

	0700
	
	

	0800
	
	Arrive Snug Harbor

	0900
	
	

	1000
	Recover Sediment Trap
	

	1100
	
	

	1200
	S5 PRR cast
	

	1300
	S5C1 CTD 1000 m
	

	1400
	
	

	1500
	S5 Net Tow
	

	1600
	
	

	1700
	
	

	1800
	
	

	1900
	
	

	2000
	
	

	2100
	
	

	2200
	
	

	2300
	
	


                                               June 21:  Sunrise 0519
Sunset 1845
9

