NOAA Technical Memorandum NMFS-F/NEC-xx`

MARMAP

Ecosystem Monitoring Program:

Survey Operations Manual

Jack W. Jossi1, Carolyn A. Griswold1, Jerome Prezioso1, Maureen Taylor2, and John O’Reilly1 

U.S. Department of Commerce

National Oceanic and Atmospheric Administration

National Marine Fisheries Service

Northeast Fisheries Science Center

Woods Hole, Massachusetts

20 October, 2005

Table of Contents

Acknowledgments  
vii

List of Tables  
viii

List of Figures  
ix

Abbreviations for Measurements and Other Technical Terms  
x

Acronyms  
xi

Abbreviations for Computer Commands  
xii

1. INTRODUCTION………………………………….………………………………………

2. POLICIES, PROTOCOLS, AND DECISION MAKING.…………………………………

2.1. Changes to Standard Operating Procedures……………………………….……………

2.2. Survey Coordinator and Chief Scientist/Lead Ecosystem Monitoring Designee Responsibilities………………………………………………………………………….

2.3. Greenwich Mean Time and Greenwich Mean Date………………….…………………

2.4. Units for Recording Data……………………………………….………………………

2.5. Log Form Review………………………………………………………………………..

2.6. References………………………………………………………………………………

3. “RESEARCH VESSEL” SURVEY SAMPLING……………..……………………………

3.1. Introduction……………………………………………………………………………...…
3.2. Temporal and Geographical Coverage…………………………………………………….

3.3. The Station versus. the Operation…………………………………………………………

3.4. Operations…………………………………………………………………………………

3.4.1. Water Bottle/CTD Profiler Operation………………..…………………………………


Background…………………………………………..……………………………


Instrument Description……………………………………….……………………


Sampling Frequency………………………………………………………………


Standard Operating Procedures…………………………………………………..

3.4.2. Bongo Tow/CTD Profiler Operation………………………………………………….


Background………………………………………………………………………


Instrument Descriptions…………………………………………………………


Sampling Frequency…………………………………………………………….


Standard Operating Procedures………………………………………………….

3.4.3. Vertical CTD Profiler Operation ……………………………………………………..


Background………………………………………………………………………


Instrument Description…………………………………………………………..


Sampling Frequency……………………………………………………………..


Standard Operating Procedures…………………………………………………

3.4.4. Flow-Through Sampling System Operation………………………………………….


Background……………………………………………………………………..


Instrument Descriptions…………………………………………………………


Frequency of Sampling………………………………………………………….


Standard Operating Procedures…………………………………………………

3.5. References…………………………………………………………………………..

4. “SHIPS OF OPPORTUNITY (SOOP)” SURVEY SAMPLING

4.1. Introduction…………………………………………………………..………………

4.2. Special Circumstances Involved in Use of Ships of Opportunity………………..…

4.3. Temporal and Geographical Coverage………………………………………………

4.4. The Station versus the Operation……………………………………………………

4.5. Operations……………………………………………………………………………

4.5.1. Overview……………………………………………………………………………..

4.5.2. Continuous Plankton Recorder (CPR) Operations…………………………………..


Background………………………………………………………………………


Instrument Description…………………………………………………………..


Frequency of Sampling…………………………………………………………..


Standard Operating Procedures………………………………………………….

4.5.3. Expendable Bathythermograph Operations………………………………………….


Background………………………………………………………………………


Instrument Description…………………………………………………………..


Sampling Frequency……………………………………………………………..


Standard Operating Procedures………………………………………………….

4.5.4. Water Sampling Operations…………………………………………………………


Background………………………………………………………………………


Instrument Descriptions………………………………………………………….


Sampling Frequency……………………………………………………………..


Standard Operating Procedures …………………………………………………

5. SHORE–SIDE SUPPORT

5.1. Introduction………………………..………………………………….…………..…

5.2.
Field Party…………………………………………………………..…………….…

5.2.1. Selection………………………………………………………….…………………

5.2.2. Training……………………………..………………………………………………

5.3.
Cruise Plans and Reports

5.3.1. Cruise Plans……………………………………………………………….…….…

5.3.2. Station Locations……………………………………………………….……….…

5.3.3. Protocol for Non-standard Sampling for Collaborative Investigators……………..

5.3.4. Cruise Reports……………………………………………………………………..

5.4.
Equipment and Supplies……………………………………………………………

5.4.1.
Cruise Staging………………………………………………………………………

5.4.2.
Equipment List………………………………………………………………………

5.5.
Flowmeter Mounting, Servicing, and Calibration…………………..………………

5.5.1. Flowmeter Mounting………………………………………………………..………

5.5.2. Flowmeter Servicing…………………………………………………………..……

5.5.3.
Flowmeter Calibration………………………………………………………………

5.6. Salinity Sample Processing…………………………………………………………

5.6.1. Instrumentation……………………………………………………………..………

5.6.2. Salinometer Calibration…………………………………………………………….

5.6.3. Sample Processing…………………………………………………………………..

5.6.4. Check for Salinometer Drift…………………………………………………………

5.7.
Bongo Sample Processing……………………………………………………………

5.7.1.
Selection for Samples for Analysis……………………..……………………………

5.7.2.
Shipping………………………………………………………………………………

5.7.3.
U.S.-Poland Joint Studies Agreement…………..……………………………………

5.7.4. Sorting Protocol………………………………………………………………………

5.7.5. Quality Control Processing……………………………………………………………

5.8.
References……………………………………………………………………………

6. SAMPLING PLATFORM REQUIREMENTS……….…………………………..…

7. APPENDICES………………………………………………………………………

7.1. Example of US Northeast Shelf Ecosystem Survey Cruise Plan…………………..……

7.2. Example of US Northeast Shelf Ecosystem Survey Cruise Report…………..…………

7.3.  “Research Vessel” Equipment List with Relevant Operations Indicated……………

7.4. “SOOP Vessel” Equipment List with Relevant Operations Indicated……..………..

7.5. SOOP Volunteer Manual………………………………………..…………………..

7.6. Samples of Documents Needed for Shipping Zooplankton Samples to                      Poland……………………………………………………………………………….

7.7. Protocol for Sorting Ecosystem Survey Plankton and CPR Samples at the Polish

Sorting Center, 2000-2001………………………………………………..………

7.8. Calculations used for MARMAP Ecosystem Surveys………………………………

7.9.  Cable Capacity of a Winch Drum. …………………………………………………

7.10.  Ratio, Area of Netting Aperture to Area of Mouth Opening for a 
Plankton Net………………………………………………………………………

7.11.  Maximum Depth Sampled for a 61 cm Bongo Net Array…………………………

7.12. Sampler Descent Rates and Ascent Rates for a Double Oblique Tow…………….

7.13. Sampler Descent Rates and Ascent Rates for a Double Oblique Tow……………

7.14. Formalin Concentration………………………………………………………………

7.15.  Flowmeter Calibration…………………………………………………………….

7.16. Volume of Water Filtered………………………………………………………………

7.17. Standard Haul Factors…………………………………………………………………

7.18. Normalized Abundance of Organisms………………………………………………

7.19. Normalized Zooplankton Displacement Volume…………………………………

7.20. Fortran Program for Converting Autosalinity Ratios to Salinity Values………

Acknowledgments

We express our appreciation to the MARMAP associated staffs at the National Marine Fisheries Service’s Northeast Fisheries Science Center, and at the Plankton Sorting Center, Szczecin, Poland, for their valuable assistance in preparing this manual.  We are especially grateful to the scientists who, for three decades, have made tens of thousands of collections while confronted with all the obstacles that the northwest Atlantic Ocean could offer.  Their efforts and numerous valuable suggestions have produced a wealth of information about the US Northeast Shelf ecosystem for which they should be justifiably proud.

List of Tables

Table 3.1.
“Research Vessel” surveys, time windows.

Table 3.2.
“Research Vessel” surveys, minimum number of samples required per region.

Table 3.3.
MARMAP Station Operations Log (SOL), What is it?instructions for logging.  

Table 3.4.
MARMAP Bongo Tow Log (BTL), instructions for logging. 

Table 3.5.
Amount of wire out, and payout and retrieval rates for Bongo samples in any various depths of water.

Table 3.6.
MARMAP jar labels, instructions for logging. 

Table 3.7.
MARMAP Sample History Log (SHL), instructions for logging.

Table 3.8.
MARMAP Flow-Through Operations Log (FTOL), instructions for logging.

Table 4.1.
MARMAP Ships of Opportunity Log (SOL), instructions for logging.

Table 4.2
General Instructions for setting up the computer and related instruments for an expendable bathythermograph operation using SEAS software version 3.1 or later.

Table 4.3.
Changing cruise identifier when a SOOP return transect is necessary.

Table 4.4.
Changing XBT drop number when a SOOP return transect is necessary.

Table 4.5.
Instructions for initializing the GOES transmitter.

Table 4.6.
GOES initialization parameter values.

Table 4.7.
Computer instructions for launching the XBT probe.

Table 4.8.
Computer instructions for processing a successful XBT launch.

Table 4.9.
Computer instructions for final processing of XBT data.

Table 4.10.
Computer instruction for preparing to transmit data.

Table 4.11.
Instructions for transmitting XBT data to the GOES satellite.

Table 4.12.
Thermosalinograph Log (TSGL) for discrete samples, instructions for logging. 

Table 5.1.
MARMAP Salinometer Log (SAL), instructions for logging.

Table 7.2.1.
Station Operations Report for cruise DE0006.

Table 7.6.1.   MARMAP Zooplankton Identifier’s Worksheet (Forms ZIWa and ZIWb, 9/00), instructions for logging.

Table 7.6.2.   Hardy CPR Phytoplankton Logs (Forms HPLa and HPLb, 6/00), instructions for logging.

Table 7.6.3.   Hardy CPR Zooplankton Traverse Logs (Forms HZTLa, HZTLb, and HZTLw, 6/00), and Hardy CPR Zooplankton Eyecount Logs (Forms HZELa and HZELw, 6/00), instructions for logging.

Table 7.6.4.   Zooplankton taxa taken along the Gulf of Maine CPR transect, 1961 through 1988.

Table 7.6.5.   Zooplankton taxa taken along the Middle Atlantic Bight CPR transect, 1971 through 1988.

Table 7.6.6.   Phytoplankton taxa taken along the Gulf of Maine CPR transect, 1961 through 1988.

Table 7.6.7.   Phytoplankton taxa taken along the Middle Atlantic Bight CPR transect since 1971.

List of Figures

Figure 3.1.
MARMAP “Research Vessel” survey of the United States Northeast Continental Shelf, showing typical station locations and running mileages for the four regions.

Figure 3.2

Flow chart of operations at a research vessel station with the equipment, samples, log forms, and post sampling activities involved.

Figure 3.3.
The CTD profiler and mounting arrangement.

Figure 3.4.
The 1.7-liter Niskin water sampling bottle.

Figure 3.5.
The MARMAP Station Operations Log (SOL).

Figure 3.6.
The CTD Profiler with Battery Changing Details.

Figure 3.7.
The MARMAP Bongo sampler on tow wire with CTD profiler (modified from Posgay and Marak, 1980).

Figure 3.8.
The MARMAP Bongo Tow Log (BTL).

Figure 3.9.
Flowmeters used with the MARMAP Bongo sampler.

Figure 3.10.
Details for labeling plankton storage boxes.
Figure 3.11.
Draining sieves and arrangement for rinsing gelatinous zooplankton. 

Figure 3.12
Sequence of steps involved in data collection by the flow-through system.

Figure 3.13.
MARMAP jar labels.

Figure 3.14.
The MARMAP Sample History Log (SHL).

Figure 3.15.
The MARMAP Flow-Through Operations Log (FTOL).

Figure 3.16.
Placing discrete sample filter in cuvette.

Figure 4.1.
The MARMAP “SOOP” survey of the United States Northeast Continental Shelf Ecosystem.

Figure 4.2.
The Hardy Continuous Plankton Recorder (CPR).

Figure 4.3.
Method of attaching CPR towing cable to capstan.

Figure 4.4.
MARMAP Ships of Opportunity (SOOL) Log.

Figure 4.5.
Diagram indicating method for removing the CPR’s plankton sampler mechanism.

Figure 4.6.
SEAS III shipboard data collection network.

Figure 4.7.
SEAS III data transmission network.

Figure 4.8.
Thermosalinograph Log (TSGL)for discrete samples.

Figure 5.1.
The MARMAP Bongo sampler on tow wire with CTD profiler (modified from Posgay and Marak, 1980).

Figure 5.2.
Flowmeters used with the MARMAP Bongo sampler.

Figure 5.3.
MARMAP Salinometer Log (SAL).

Figure 7.1.1.   Example of area of operations in the four regions of the US Northeast Shelf ecosystem for a MARMAP ecosystem monitoring cruise.

Figure 7.2.1.   Example of stations resulting from the MARMAP ecosystem monitoring cruise DE0006.

Figure 7.5.1.   Example of U.S. Government Bill of Lading used for shipping plankton samples to Poland.

Figure 7.5.2.   Example of Commercial Bill of Lading for shipping plankton samples to Poland.

Figure 7.5.3.   Example of Pro-Forma Invoice for shipping plankton samples to Poland.

Figure 7.5.4.   Example of packing list for shipping plankton samples to Poland.

Figure 7.5.5.   Example of response form included when  shipping plankton samples to Poland.

Figure 7.5.6.   Example of list of Bongo samples to be analyzed or archived included when shipping plankton samples to Poland.

Figure 7.5.7.   Example of partially filled out log sheets for Continuous Plankton Recorder (CPR) samples included when shipping plankton samples to Poland.

Figure 7.6.1.   Example of MARMAP Zooplankton Identifier’s Worksheet (front page).

Figure 7.6.2.   Example of MARMAP Zooplankton Identifier’s Worksheet (back page).

Figure 7.6.3.   Location of areas of examination during analyses of a Continuous Plankton Recorder (CPR) sample.   Circles indicate the 20 fields examined during a phytoplankton analysis.  Continuous line with arrows shows the track analyzed during a zooplankton traverse analysis.

Figure 7.6.4.   Hardy CPR Phytoplantkon Log-a for entry of standard, preprinted taxa.

Figure 7.6.5.   Hardy CPR Phytoplankton Log-w for entry of non-standard, write-in taxa.

Figure 7.6.6   Hardy CPR Zooplankton Traverse Log-a for entry of standard, preprinted taxa.

Figure 7.6.7.   Hardy CPR Zooplankton Traverse Log-b for entry of standard, preprinted taxa.

Figure 7.6.8.   Hardy CPR Zooplankton Traverse Log-w for entry of non-standard, write-in taxa.

Figure 7.6.9.   Hardy CPR Zooplankton Eyecount Log-a for entry of standard, preprinted taxa.

Figure 7.6.10. Hardy CPR Zooplankton Eyecount Log-w for entry of non-standard, write-in taxa.

Figure 7.6.11. Method for folding Continuous Plankton Recorder (CPR) silk prior to wrapping in plastic film.

Figure 7.6.12.  Method of wrapping Continuous Plankton Recorder (CPR) silk in plastic film.

Figure 7.7.1.
Winch dimensions necessary when calculating drum cable capacity. 

Abbreviations for Measurement and Other Technical Terms

	Abbreviation


	Meaning

	cm
	Centimeter

	fm
	Fathom

	ft
	Foot

	ft2
	Square foot

	ft3
	Cubic foot

	gpm
	Gallon per minute

	h
	Hour

	in
	Inch

	kg
	Kilogram

	km
	Kilometer

	knot
	nautical mile per hour

	L
	Liter

	lb
	Pound

	m
	Meter

	min
	Minute

	m2
	Square meter

	m3
	Cubic meter

	mb
	Millibar

	ml
	Milliliter

	mm
	Millimeter

	mmoh
	Millimoh  (unit of conductivity, 1/milliohm)

	nm
	Nautical mile

	psi
	Pound per square inch at atmospheric pressure

	psia
	Pounds per square inch absolute (True pressure of a liquid or gas measured in relation to no pressure at all in units of  force per unit area)

	S
	Sieman (amp/volt)

	sec
	Second

	°C
	Degree Celsius

	µ
	Micron


Acronyms

	Abbreviation
	Meaning
	Relevant Operation



	B
	Bucket
	Bucket operation

	BON
	Bongo net
	Bongo tow/CTD profiler operation

	BTL
	MARMAP Bongo Tow Log (BTL)
	Document for logging “Research Vessel” Bongo tow/CTD profiler operation

	CPR
	Continuous Plankton Recorder
	Continuous Plankton Recorder operation

	CTD-profiler
	Conductivity, Temperature, Depth Recorder used during some towing operations
	Water Bottle/CTD profiler; Bongo Tow/CTD profiler; and Vertical CTD profiler operations

	EPA
	Environmental Protection Agency
	

	FCPR
	Fast Continuous Plankton Recorder
	Continuous Plankton Recorder operation

	FM
	Flowmeter
	Bongo tow/CTD profiler operation

	FTOL
	MARMAP Flow-Through Operations Log(FTOL)
	Document for logging “Research Vessel” Flow-Through Sampling System operations

	FTS
	Flow-through System
	Flow-through Sampling System operation

	GMT
	Greenwich Mean Time
	Standard for all data collection

	GOES
	Geostationary Operational Environmental Satellite
	XBT operations on ships of opportunity operations

	MARMAP
	Marine Resources Monitoring, Assessment, and Prediction
	Parent program for all operations

	MES
	Messenger
	Water bottle/CTD profiler operation

	NMFS
	National Marine Fisheries Service
	Parent federal agency of the Northeast Fisheries Science Center

	NOAA
	National Oceanic and Atmospheric Administration
	Parent federal agency of the NMFS-part of the Department of Commerce

	PSM
	Plankton Sampling Mechanism
	Continuous Plankton Recorder operation

	SHL
	MARMAP Sample History Log (SHL)
	Document for logging and tracking plankton samples resulting from a Bongo Tow/CTD Profiler operation

	SOL
	MARMAP Station Operations Log (SOL)
	Document for logging “Research Vessel” operations at stopped stations

	SOOL
	MARMAP Ships of Opportunity Log (SOOL)
	Document for logging ships of opportunity “SOOP” operations 

	SOOP
	Ships of Opportunity Program
	CPR and XBT operations on merchant vessels

	TSGL
	Thermosalinograph Log (TSGL)
	Document for logging ships of opportunity “SOOP” flow through sampling system operations

	XBT
	Expendable bathythermograph
	Expendable bathythermograph operation


Abbreviations for Computer Commands

	Abbreviation
	Meaning



	Enter
	Type the appropriate sequence of letters or numbers, followed by [Enter] (pressing the Return or Enter key).  For example, the instruction:

Enter the station number [Enter] means:

Type the station number and press the Enter key.

	Press any key
	Press any key on the keyboard to continue

	Type
	Press the letter or number keys normally associated with using a typewriter

	[Alt]
	Hold down the Alt modifier key (usually used in combination with another key)

	[Ctrl]
	Hold down the Control modifier key (usually used in combination with another key)

	[Ctrl] [Alt] [Del]
	Hold down the Control, Alt, and Delete keys simultaneously.  Beware!  Executing this command sequence restarts or “reboots” the computer, causing any work not saved to disk to be erased.

	[Ctrl]-x
	Hold down a modifier key (like Control or Alt) and type the character specified.  This sequence says to hold down the Control key and type the letter ‘x’.

	[Del]
	Hold down the Delete key (often used in combination with another key)

	[Enter]
	Press the Return (Carriage Return) or Enter key

	[F1] through [F12]
	Press the appropriate number Function key

	[PgDn]
	Press the Page Down key

	[PgUp]
	Press the Page Up key

	reboot
	Restart the computer

	[Space]
	Press the Space Bar


Full Manuscript Changes:

1.  Change Survey Coordinator -> “Program Manager” 

2.  Change fisheries independent surveys -> “Trawl Surveys”

3.  Change MARMAP and Ecosystem Monitoring -> “ECOMON”

4.  Change northeast con shelf, us northeast shelf, etc ->      “the ecosystem” in text, or “US 5.  Northeast Shelf ecosystem” in tables titles and figure captions
6.  Surround all tables with boxes-separate column headings from data with double line1. INTRODUCTION
Building on the results of the original Marine Resources Monitoring, Assessment and Prediction (MARMAP) Program (Sherman, 1980), the Northeast Fisheries Science Center (NEFSC)  proposed a core ecosystem monitoring  program for the continued monitoring and assessment of changing ecosystem conditions between Cape Hatteras and the Gulf of Maine (Dow et al., 1989), i.e., the U.S. Northeast Shelf Large Marine Ecosystem.  The program is termed the Ecosystem Monitoring Program or ECOMON.  The objectives of ECOMON are to: (1) assess the seasonal, inter-annual, and decadal variability in the planktonic and oceanographic components of the US Northeast Shelf ecosystem (herein termed the ecosystem); (2) characterize changes in these variables as an indication of broad-scale ecological and environmental changes; and (3) develop appropriate indices of the changing states of the ecosystem. These objectives are met by establishing baselines in time and space, identifying and determining the significance of departures from those baselines, revealing ecological relationships between the measured variables, and deriving indices describing the changing states of the ecosystem.

Monitoring of the ecosystem is now accomplished via three sampling strategies:  1) sampling from research vessels of the NOAA or charter fleet (termed “Research Vessel” surveys); 2) sampling using ships of opportunity (termed “SOOP” surveys), and sampling using a variety of environmental satellites and buoys (termed remote sensing surveys). 

This document provides standard operating procedures to be used during “Research Vessel” surveys and “SOOP” surveys.  Information about remote sensing surveys may be obtained at http://newton.gso.uri.edu/coastwatch/ or by writing to:


Manager,


USDOC/NOAA CoastWatch Northeast Region


28 Tarzwell Drive


Narragansett, Rhode Island 02882.  

1.1.  References
Dow, D.; Fogarty, M.J.;  Green,  J.R.; Mayo, R.; Mountain, D.G.; and Zdanowicz, V.S.; 1989.  Options for an ecosystem monitoring program on the Northeast Continental Shelf.  Unpublished Manuscript, 110 p.  [Available from:  NOAA Narragansett Laboratory, 28 Tarzwell Drive, Narragansett, Rhode Island 02882.]

Sherman, K.  1980.  MARMAP, a fisheries ecosystem study in the northwest Atlantic:  Fluctuations in ichthyoplankton-zooplankton components and their impact on the system.  In:  Diemer, F.P; Vernberg, F.J.; and  Mirkes, D.Z., eds.   Advanced concepts in ocean measurements for marine biology.  Belle W. Baruch Institute for Marine Biology and Coastal Research, University of South Carolina Press, Columbia, South Carolina; 572 p.

2. POLICIES, PROTOCOLS, AND DECISION MAKING
2.1. Changes to Standard Operating Procedures
Meeting the objectives of ECOMON requires special attention to standardization and data consistency.  While it is recognized that changes to the surveys will sometimes be needed and will be beneficial, these changes must first be examined with regard to their effect on program objectives.
 Authority for changes, which do not impact data specifications or abilities for meeting program goals, will reside at the operational level of the program. In this category are such changes as more sophisticated instrumentation, more efficient data base management systems, and improved calibration techniques. It is the responsibility of the manager in charge of ECOMON (Program Manager) to distinguish between operational changes and programmatic changes that require division-level authority. The key question in deciding the level of authority necessary for approving a change is whether the change will impact the quality and consistency of the data and their time and space resolutions.  Examples of changes which do require division level authority  are changes to survey coverage in time and space or substitutions of instrumentation whose resulting data are below specified standards. 
This, and other documents describing  ecosystem monitoring, will be maintained by ECOMON and will include version numbers and history of any changes.  Most current versions will be supplied to users in electronic form until such time as a major revision, and re-publication are required.
2.2.  Responsibilities and Overall Standards 
Overall responsibility for the meeting program objectives lies with the Program Manager.  Responsibilities are delegated to varying staff for the successful accomplishment of the “Research Vessel” and “SOOP” surveys, usually on  per cruise basis.  This extends from the survey planning stage to the delivery of resulting samples and data for processing, and to the production of the cruise report.   Many of these activities take place prior to and following the survey, and are described in Section 5, Shore-side Support.  Responsibilities are detailed in a series of check lists completed by the delegate and delivered to the Program Manager on a schedule therein indicated. 

For SOOP operations there is an emphasis on obtaining and training of the volunteer, dealing with irregular schedules, adjusting to operational differences between participating ships and their crews, and performing quality checks beyond those necessary on research vessels.

During dedicated research vessel surveys, i.e., those consisting solely of ECOMON operations, the Chief Scientist will usually be selected from the staff of one of the ecosystem survey groups.

During joint research vessel surveys, e.g., those consisting of ecosystem monitoring and NEFSC fisheries independent survey (Trawl Survey) operations, the Chief Scientist will usually be selected from the staff of the group whose activities dominate the cruise – in this example, from the Trawl Survey Group.  In such cases, and within staffing constraints, a “Lead Ecosystem Monitoring Designee” is named for the cruise, whose role it is to: 1) provide input to the Chief Scientist concerning any planning or at-sea decisions affecting the success of the ECOMON portion of the cruise, and 2) guarantee the quality of all ECOMON data resulting from the cruise.

However, for all surveys, the delegate(s) will be responsible for the following: 

2.2.1. Pre cruise responsibilities (See checklist, Appendix xx).

      a.  Preparing cruise plan.

      b.  Selecting, briefing and determining any special needs of scientific field party.

      c.  Cross-checking the collected samples, and their labeling against the recorded log forms.

d.  Determining condition of all necessary equipment and gear and affecting any needed repairs and calibrations.

e.  Selecting stratified random sampling sites.

2.2.2. Pre sailing responsibilities (See checklist, Appendix xx).

         a.  Installing/loading instruments, equipment, and gear necessary for cruise.

b.  Training of scientific field party as needed.

c.  Confirming that ship’s scientific clock’s, computer’s, and instrument’s times are set and synchronized.

2.2.3. At-sea responsibilities (See checklist, Appendix xx).

a.  Directing, or providing input for directing the cruise activities to maximize completion of the ecosystem monitoring mission.

b.  Reporting as soon as reasonable to the Program Manager any deviations from standard operating procedures.

c.  Guaranteeing the quality of all ecosystem monitoring data and samples being collected.

d.  Reviewing all ecosystem monitoring log sheets for completeness, correctness, and between-log consistency.

e.  Cross-checking samples and sample labels with log sheets for completeness, correctness, and consistency.

2.2.4. Post-sailing responsibilities (See checklist, Appendix xx).

a.  Accounting for all data and samples.

b.  Uninstalling/unloading instruments, equipment, data, and samples.

c.  Dismissing scientific field party.

d.  Copying station operations logs and delivering logs and data to Oceanography Branch, Woods Hole.

2.2.5. Post-cruise responsibilities (See checklist, Appendix xx).

a.  Delivering of copy of Sea Bird header.dat file, and all ecosystem monitoring logs to Program Manager within three working days of cruise completion.

 b.  Delivering of all ecosystem monitoring samples to Program Manager within three working days of cruise completion.

c.  Reporting (in writing) to Program Manager any deviations from standard operating procedures not reported in 2.2.3, above, within three working days of cruise completion.

 d.   Preparing and submitting cruise report to Program Manager within thirty days of cruise completion.

e.  Inventorying damaged/lost equipment and gear and repairing/replacing same.

f.  Preparing samples for shipment to Poland.

g.  Adhering to instrument calibration schedule.  
2.3.  Units for Data Recording 

Greenwich Mean Time (GMT) is the standard for all EOMON dates and times.  Onboard PCs and any scientific equipment must have their system clocks set to GMT.  The scientific areas of the vessel must have a display of GMT available and clearly labeled. 
The metric system is the standard for all other ECOMON data.  Tables for converting values to this system of units can be found in Appendix 7.xx of this document.  The significant figures of the data entries should be in accordance with the instructions for each type of log.  Departures from this policy mean costly time loss in data processing or unusable data.

2.4.  Log Form/Sample Review
Special emphasis must be placed on the checking of the log sheets, samples, and data files for completeness, correctness, reasonableness, and overall consistency.  This must be done in an ongoing manner during the cruise so that the reasons for unusual entries are still fresh in the recorders’ minds.  Anything, which may affect the interpretation of the collected data, should be noted in the comments section of the logs.

3.  “RESEARCH VESSEL” SURVEY SAMPLING

3.1.  Introduction 
The “Research Vessel” surveys are a major component contributing to the core monitoring program of the Northeast Fisheries Science Center.  This section provides background information about the instruments and methods used, and describes the standard operating procedures to be used on these surveys.
3.2. Geographical  and Temporal Coverage
The survey area consists of four regions of the ecosystem: the Middle Atlantic Bight, Southern New England, Georges Bank, and the Gulf of Maine (Figure 3.1).  Given ideal conditions, a survey covering all four regions can be completed in 20 days.  A cruise track that is designed to minimize steaming time and maximize safety (given anticipated weather conditions) is developed prior to departure by the vessel Master and Chief Scientist.  The cruise track may be altered during the survey to enhance completion of cruise objectives.  Such changes are usually at the discretion of the Chief Scientist, in concert with the vessel Master.  Ideally, sampling commences in the Middle Atlantic Bight, progresses on to Southern New England, Georges Bank,  and finally the Gulf of Maine. 
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Figure 3.1. MARMAP “Research Vessel” Survey of the United States Northeast Continental Shelf, showing typical station locations and running mileages for the four regions.

Thirty stations are planned per region.  This number is based on the high priority of ichthyoplankton monitoring in the original MARMAP program that permitted spawning biomass back-calculations  from the data (Hauser et al. 1988).  The locations of the stations within each region are determined by a two-level random selection based on 1) depths, and 2) areas of Trawl Survey strata .  Although the survey as currently designed places zooplankton at a higher priority, 30 planned samples per region continue so that ichthyoplankton objectives still may be met.  However, in the event of reduced time availability, fewer stations may be sampled and still meet current mission objectives of refining zooplankton population baselines and departures of the data from them.  The numbers of stations necessary for each region (Goulet, In Preparation), as well as the approximate mileages for accomplishing the cruise track to connect the planned 30 stations are listed and defined in Table 3.1.

Table 3.1
Number of samples per US Northeast Shelf ecosystem region, during each of six “seasons” to permit various levels of zooplankton analyses, and approximate mileages to connect the 30 planned stations within each region.  

	Region
	Absolute Minimum
	Needed
	Planned
	Approximate Nautical Miles

	Middle Atlantic Bight
	13
	18
	30
	520

	Southern New England
	15
	20
	30
	650

	Georges Bank
	15
	20
	30
	590

	Gulf of Maine
	20
	25
	30
	930


Definitions:
Absolute Minimum:  The number of stations needed to estimate departures from existing baselines.  No refinement of baselines can be made if sampling is limited to this level.  If this number of stations cannot be completed within the time window then the region should be skipped.  

Needed:  The number of samples needed to contribute to the refinement of zooplankton baselines.  Below this number, the survey can only be used to estimate anomalies.  

Planned:  The number of samples needed to satisfy the requirements for both 

zooplankton and ichthyoplankton analyses.

Sampling is conducted within the six time windows listed in Table 3.2.  This standardization is necessary to permit inter-annual comparisons of the zooplankton population abundances by regions and season, and to permit generation of ecosystem indices.  This follows from Urquhart et al. (1998), who state, “The indicator is assumed to give a reliable measure of some aspect of the ecological system on which it is evaluated, and to be evaluated during an index window, a limited time of the year during which it is sampled”.   
Table 3.2
Time windows for sampling the four regions of the US Northeast Shelf ecosystem during six “seasons”.
	“Season”
	Type
	Region
	Time Window

	Winter
	Joint survey with Winter Trawl
	Middle Atlantic Bight
	25 JAN - 08 FEB

	
	                        “
	Southern New England
	31 JAN - 19 FEB

	
	                       “
	Georges Bank
	09 FEB – 27 FEB

	
	Dedicated ECOMON survey
	Gulf of Maine
	18 JAN -  02 FEB

	Early Spring
	Joint survey with Spring Trawl
	Middle Atlantic Bight
	01 MAR – 22 MAR

	
	                       “
	Southern New England
	15 MAR – 06 APR

	
	                       “
	Georges Bank
	29 MAR – 21 APR

	
	                      “
	Gulf of Maine
	12 APR – 06 MAY

	Late Spring
	Dedicated ECOMON survey
	Middle Atlantic Bight
	22 MAY – 02 JUN

	
	                       “
	Southern New England
	25 MAY – 07 JUN

	
	                      “
	Georges Bank
	28 MAY – 12 JUN

	
	                      “
	Gulf of Maine
	31 MAY – 15 JUN

	Late Summer
	Dedicated ECOMON survey
	Middle Atlantic Bight
	09 AUG – 20 AUG

	
	                       “
	Southern New England
	12 AUG – 25 AUG

	
	                       “
	Georges Bank
	15 AUG – 30 AUG

	
	                       “
	Gulf of Maine
	18 AUG – 02 SEP

	Early Autumn
	Joint survey with Autumn Trawl
	Middle Atlantic Bight
	02 SEP – 22 SEP

	
	                       “
	Southern New England
	15 SEP – 07 OCT

	                       
	                       “
	Georges Bank
	29 SEP – 22 OCT

	
	                       “
	Gulf of Maine
	13 OCT – 06 NOV

	Late Autumn
	Dedicated ECOMON survey
	Middle Atlantic Bight
	29 OCT – 09 NOV

	
	                       “
	Southern New England
	01 NOV – 14 NOV

	
	                       “
	Georges Bank
	04 NOV – 19 NOV

	
	                       “
	Gulf of Maine
	07 NOV – 27 NOV


3.3. The Station versus the Operation
An ecosystem monitoring station is defined as a locale in the ocean at which sampling operations take place.  The locale has a range of space and time values.  These ranges are + 1 nm and + 4 h.  Thus, if the ship has drifted or moved more than one nautical mile from the planned station position during any station operation, it must move back to within the station boundary before beginning the next operation.  If an operation must be started outside this one nautical mile range, it will be given a new station number.  Likewise, if an operation is started later than 4 h after the start of the station, a new station number will be assigned.
Stations are numbered consecutively beginning with the first station of a cruise.  The number assignment is made at the time of station occupation, not prior to the cruise. However, for planning purposes, a “reference number” is assigned to a planned station location prior to the cruise.  
An operation is defined as any event from which data result that can be identified by time, date, and position.   Several “operations” may occur at a station, each with its own time and space data (within the limits described above).  For example, 

“Continuous operations” generate multiple positions, times and dates, and occur at, and between the “station operations” described above.  Positions and times for these data are obtained:  1) by directly recorded, digital time-space values (e.g., from  global positioning instrumentation) associated with the data values; or 2) by interpolation based on operation times and dates that occurred during the continuous data collection process. 
3.4. Operations
This section describes the rationale behind the instruments deployed, and the standard operating procedures used during  “Research Vessel” survey operations.  The flow of activities for each of the operations conducted at a research vessel station is shown in Figure 3.2.
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Figure 3.2. Flow chart showing linkages between equipment, samples, and log forms for operations conducted at an ECOMON station.

3.4.1. Water Bottle/CTD Profiler Operation

Background- Independent samples for the calibration of the conductivity sensor in the CTD profiler are taken at selected stations during the survey.   A Niskin (water ) bottle is attached to the towing wire just above the CTD profiler.  The bottle is tripped by a messenger within a depth zone where isohaline conditions exist over a sufficient range to allow correct comparison of the captured water sample’s salinity with that recorded by the profiler.  The salinity of the water sample is determined ashore using an appropriate salinometer (Guildline Model 8400A laboratory salinometer, or equivalent).

Instrument Descriptions

1. CTD Profiler:  During “Research Vessel” surveys the CTD is used regularly as part of the Bongo Tow/CTD Profiler Operation.  See Taylor and Bascuñán (in press) for a complete description of CTD data collection on NEFSC cruises and for standard operating procedures which are also described here.    A SEA-BIRD Electronics, Inc. SBE Model 19 profiler or equivalent, is used for the operation. The CTD profiler (Figure 3.3) is equipped to communicate with an on-deck computer via conducting cable, provides live display of the variables, is of such a size and shape that it can be attached 1 m above a 61 cm Bongo array and towed at 2.8 and 3.7 km/h (1.5-2.0 kt), and can deliver data having the following specifications:

	Measurement Range:
	Temperature
	-5 to+35 (C

	
	Conductivity
	0 to 7 S/m (0 to 70 mmoh/cm)

	
	Pressure
	50, 100, 150, 200, 300, 500, 1000,

2000, 3000, 5000 or 10,000 psia



	Accuracy
	Temperature
	0.01(C/6 months

	
	Conductivity
	0.001 S/m/month

	
	Pressure
	0.5% of full scale range



	Resolution
	Temperature
	0.001(C

	
	Conductivity
	0.0001 S/m

	
	Pressure
	0.03% of full scale range


2.
Water Bottle:  1.7-liter Niskin bottle (Figure 3.4), or equivalent, with grooves in mounting brackets machined to accept 8.2-mm (0.323-inch) outer diameter wire.

3.
Conductor Towing Wire:  Minimum, two conductor; galvanized armored; 6.3-8.2 mm (0.25-0.323 inch) outer diameter; 1,725 kg (3,803 lb) safe working load; 700 m (plus safe amount on winch) length. Although tension during towing is about 250 kg (551 pounds) it may be as high as 1,000 kg (2,205 pounds) under dynamic loads.
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Figure 3.3.  The CTD profiler and mounting arrangement.
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Figure 3.4.  The 1.7-liter Niskin water-sampling bottle.

4.
Salinity Sample Bottle:  The standard sample bottles are 115-ml glass bottles with conical polyethylene insert caps.

5.
Personal computer with RS-232 serial port for communicating with CTD profiler.

6.
A full list of supplies and equipment needed for this operation is provided in Appendix 7.4.

Sampling Frequency- Every effort should be made to obtain two calibration samples per day.  Circumstances may arise where the isohaline requirement cannot be met, e.g., shallow water during the stratified season.   Certain cruise track designs can enhance the likelihood of being in deep enough water twice per day, but if the conditions are not met, the samples have no calibration value and should not be taken.

Standard Operating Procedures

· Pre-Sailing Check
Prior to the beginning of the cruise the Chief Scientist (on dedicated surveys) or Lead Ecosystem Monitoring Designee (on joint surveys) must check with the vessel’s Electronics Technician to insure that the Shipboard Computer System (SCS) clock is using Greenwich Mean Time (GMT). 
·  Deck Operation- Deployment and Recovery of CTD Unit


1.
When mounting the CTD profiler on the wire the first time refer to Figure 3.3.  The profiler is mounted with the sensors oriented up-cable.  The CTD unit is mounted above the Bongo frames so the CTD “leads” the Bongo frames during retrieval through an undisturbed water column(Bongo Tow/CTD Profiler Operation), and data collection is not compromised by turbulence.  Only the data from the upcast are used.

Use the snap shackles to hold the CTD profiler to the tow cable while the latter is held horizontally.  Place the cable into the grooves of the Niskin mounting blocks, making sure that the cable runs completely through the grooves.  Also make sure that the CTD profiler is just above the mechanical termination attached to the tow cable.

Remove the dummy plugs from both the CTD connector and the pigtail cable connector.  Place a small amount of silicone grease on the external part of the plug (not on the electrical conductors), and push the two connectors together.  To do so line up the button marker on the female connector with the widest pin on the male connector.  You should hear a ‘pop’ as the air escapes, indicating a tight seal.  Cover the junction with a few turns of electrical tape.

2.
Cock the Niskin bottle (Figure 3.4):

a. Close the air valve and the drain spigot.

b. Brace the bottom of the bottle on your hip, lift the top cap and snap its lanyard to the left  side of the release mechanism.  To do so, depress the plunger of the release mechanism by reaching behind the bottle (so as to keep your hands clear of an accidental release).

c. Lift the bottom cap and snap its lanyard between the ball and the release mechanism of the top cap’s lanyard.  Make sure that the snap is completely around both sides of the top lanyard’s loop.

3. Shackle the conductive towing wire to the lead ball to depress the sampler. 

4. Place the water bottle on the wire, just above the CTD unit, making sure that the wire runs through the grooves on both mounting brackets and that there is enough clearance between the bottle and the CTD unit for the lower cap to close properly.

5. Tighten the wing nuts so that the groove on the bolt fits around the wire.  Tighten sufficiently so that the bottle will not slip on the wire.

6. After confirming that computer operator is ready for deployment, turn on the CTD profiler, and remove the soft plastic tubing from the conductivity cell.  Connect the plastic tubing from the water pump to the conductivity cell (except on profilers that do not have a water pump).

7. Deploy the water bottle to the appropriate depth and allow to “soak” for 15-30 seconds. When signaled to do so by the computer operator, clip a messenger onto the wire and drop it, to trigger the bottle.  By keeping one hand on the wire, the closing of the bottle can be felt at a depth of up to 100 m in calm seas.  If the triggering of the bottle cannot be felt, 30 seconds of time should be allowed for each 50ms of depth, to give the messenger sufficient time to reach the bottle.

8. When retrieving the water bottle, shout a warning to the winch operator when bottle is in sight below the surface.

9. Remove the messenger from wire before removing water bottle.

10. Turn off CTD profiler.

11. Remove the lead ball from towing wire in preparation for next operation.

12. Replace the soft plastic tubing on the conductivity cell and fill with fresh water.

Note:  During freezing weather the CTD profiler should be kept in a heated space between casts/tows to prevent ice crystal formation and damage to the glass conductivity cell.  This usually can be accomplished by slacking-off of the conductor cable sufficient for cable and profiler to reach the heated space.

· Computer Operations
1. Power up the computer.

2. From Windows select the DOS prompt to run the CTD software.  Insert a floppy disk into the A: drive.

3. From the directory, C:\SCATnnnn, where ‘nnnn’ is the serial number of the CTD being used type: SAVEDATA xxx, where ‘xxx’ is the three-character cast number (leading zeros are required; commands are not case sensitive).  

4. After verifying that the correct cast number was entered, press [Enter]

5. Notify deck personnel to turn on CTD Profiler.  There may be a slight delay—wait for numbers to appear at the bottom of the screen.

6. Begin filling out MARMAP Station Operations Log (SOL).  See Figure 3.5 for example, and Table 3.3 for detailed instructions on completing this log.
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Figure 3.5.  MARMAP Station Operations Log (SOL). 

Table 3.3.
The MARMAP Station Operations Log (Form SOL, 11/98), instructions for logging.

Note:  Field names in solid upper case are ORACLE column names in the ECOMON data base management system.  In the event that data are not available due to equipment malfunction or other cause, enter an asterisk (*) in the appropriate field and give reason under “Comments”.  Shaded fields need not be logged at sea.

	Field Name
	Field Description

	Reviewer’s Init.
	Chief Scientist or Lead Ecosystem Designee’ initials following review of log(s).

	Vessel: 
	Full name of vessel conducting cruise,  e.g., Albatross IV.

	CRUNAM 
	Cruise name, e.g., AL9710, two-character vessel code, last two digits of the year, followed by two-digit number for cruise of that vessel in that year. 

	CRUCOD
	Cruise code, e.g., 94AB, last two digits of the year, followed by a two-character code assigned before the cruise.

	Chief Sci:
	Name of chief scientist for cruise.

	Page    of      
	Sequential page number of each log , and the total number of logs for the cruise, the latter filled in at end of cruise.

	Cast# 
	Sequential number of conductivity-temperature-depth (CTD) profiler casts during the cruise.

	STA 
	Sequential number of the station beginning with one for the cruise.

	Oper. Code (v/b/w) 
	v = vertical cast of CTD profiler only

b = Bongo tow with CTD profiler

w = water cast (CTD profiler + Niskin bottle)

	Oper. Date
	Operation date (Greenwich Mean Time (GMT), month, day, year) 

	TIM 
	Operation time (GMT, hour and minute).

	LAT
	Operation latitude (North, degree and minute) to nearest 0.1 minute.

	LNG
	Operation longitude (West, degree and  minute) to nearest 0.1 minute.

	BTMDPT
	Operation bottom depth at time of maximum wire out  to nearest  whole meter. 

	Sfc T
	Operation surface water temperature from the Shipboard Computer System (SCS) hull sensor (centigrade degree).  

	Salt Case and Btl#
	Case identification and bottle number of salinity sample collected for this operation.

	New batts
	Were CTD profiler batteries changed before a ‘v’, ‘b’, or ‘w’ operation? Yes or no?

	Bmax
	Maximum CTD profiler depth reached for a ‘v’, ‘b’, or ‘w’ operation to nearest whole meter.

	Btem
	Water temperature measured by CTD profiler at ‘Bmax’ for a ‘v’, ‘b’, or ‘w’ operation (at greatest depth reached by the CTD profiler (centigrade degree).

	Initial
	Recorder’s initials.

	Inst.#
	Serial number of CTD profiler used for a ‘v’, ‘b’, or ‘w’ operation.

	Comments
	Loss, damage to gear, net clogging, or any other information useful to the interpretation of data on this form.


7. Inform the winch operator of the current bottom depth, and begin lowering the CTD profiler and water bottle at 30-35 m/min.  Since a salinity calibration sample is to be collected, look for an isohaline (straight vertical line) portion of the salinity trace during the unit’s descent.  The portion should be of sufficient depth range to permit capturing a water sample in it given the rolling of the vessel and the resultant vertical movement of the wire during the descent of the messenger.  Notify the winch operator when to stop when these conditions are met.  Instruct the deck personnel to drop a messenger, and at that time press [Ctrl][F5] to mark the trace where the calibration sample was collected.

8. After the water bottle has been triggered by a messenger, retrieve the profiler and bottle at the same rate as the down cast and bring on deck.  Verify with deck personnel that magnetic switch on the CTD profiler is turned off.  (Numbers on bottom of screen will 'freeze'.)  

9. Clear graph screen by pressing [Ctrl][F1].

10. Enter remaining, available information on SOL.

Note:  The remainder of this operation may be done at a later time, thus allowing a second CTD operation to proceed without delay.

11. Type: PRODATAR xxx [Enter], where xxx = CTD cast number.

12. Wait while the programs DATCNV and BINAVG are running; when they have finished a file will be displayed on the screen.  Follow on-screen instructions and scroll down to the deepest tow depth recorded, enter that depth on the SOL under Bmax and the corresponding temperature under Btem.  Note that is it easy to scroll past, and miss, the deepest tow depth.  Once it is off the screen it is not possible to scroll back.  If this happens, simply run PRODATAR again.

13. Create, update, or skip the header.dat file.  At the prompt, type 1 for creation of header.dat file at first station, 2 for all subsequent stations to update them, or 3 if you wish to skip the update for the time being.  Then press [Enter].

14. Follow the on-screen prompts to input the consecutive cast number, the standard station number, the month, day, hour and minute, the latitude and longitude, and the bottom depth in meters, and type of cast (v, b, w).

15. Check the on-screen values against the log sheet  (SOL) to verify.  If correct, press “y.”  If values are not all correct, press “n” and at the next prompt enter the consecutive cast number over again and continue to follow the on-screen instructions.  If the values are now correct, press [Enter].

16. Enter 999 to end the program.  You are now finished and ready to proceed to the next station.

Note: Check the space remaining on the disk as it is displayed, or by typing: Dir A: [Enter].  If necessary, replace with a new formatted disk for the next cast.

· Obtaining Water Sample-
1. Salinity bottles for the CTD profiler calibration samples are stored in separate cases from those used for the thermosalinograph calibration samples.  All unused bottles are stored right side up and contain a small amount of seawater from the last sample to prevent salt crystal formation during storage.  The next unused bottle is stored upside down for quick recognition.  As bottles are needed they are removed in sequence, rinsed three times with sample water, the sample added, and then returned to the case in an upright position.

2. Bring the Niskin bottle into laboratory (operation can be done on deck, if necessary).

3. Push the output spigot of the bottle inward to the drain position.

4.   Open the air valve. 
5. Rinse the salinity sample bottle and its cap three times with water from the water bottle.

6. Fill the bottle, leaving a very small air space in the neck, and place the cap on securely, so there will be no evaporation of the sample.

7. Return the salinity bottle to its case, right side up.
8.   Complete logging of information for this operation on the SOL. 
At-Sea Instrument Maintenance-

· CTD Profiler

1.  Check CTD battery voltage using TERM19:

a. Take the unit off the wire and bring into laboratory.

b. Connect CTD unit to the cable set up to the computer for archival mode data transfer.

c. From the directory for this particular unit e.g., C:\SCATnnnn  (where nnnn = the 4 digit serial number of the unit) type: TERM19 [Enter].

d. Press [F3] to display status and voltage of unit.

2. Change CTD profiler batteries if necessary.


After about 40 casts or when total battery voltage equals 6.5 or less, the CTD batteries should be changed (Figure 3.6).  The 40-cast limit can be extended to 50 or 60 casts for warmer weather, or for shallower casts.  The procedure for changing the batteries is as follows:

a. Lay the unit on its side and unscrew the end-cap.  This is the end without the plugs and cables emerging from it.

b. Remove the 3 Phillips-head screws from the battery retainer endplate inside the pressure housing.  Lift the endplate clear, taking care not to lose the screws.  Dump out the old batteries.

c. Place 6 fresh alkaline D cells into the slots.  The + battery terminals go against the flat CTD contacts and the – battery terminals go against the spring contacts.

d. Align the retainer end plate so that the flat and spring contacts are over the + and – battery contacts, respectively.  Tighten all 3 screws securely to hold the batteries in place against the spring contacts.

e. Check the 2 O-rings on the end-cap for nicks, scratches or dirt.  Also check for dirt on the surfaces they seat against on the inside of the pressure housing.  Wipe any dirt off carefully, and replace the O-rings if they appear damaged.

f. Lightly grease the O-rings with silicone grease.

g. Replace the battery end-cap by hand tightening until the end-cap just seats against the pressure housing without any space left.  If the end-cap is tightened down too hard with a wrench, it will be impossible to remove later. 
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Figure 3.6.  The CTD profiler with battery change details.

3.
The CTD unit comes with clear tygon tubing filled with fresh water which fits over the ends of the conductivity cell.  This is left on at all times EXCEPT:
a. When the unit is being deployed.

b. When the unit is out on deck in near-freezing temperatures.  When the temperatures drop to just above freezing (1 - 3 ºCelsius) the tygon tubing should be placed over ends of the conductivity cell without any water to prevent ice damage to the glass conductivity cell.  At temperatures at or below freezing it is best to bring the CTD into a heated space between stations, and use the tygon tubing filled with fresh water to keep the conductivity cell hydrated.

4.
Avoid impacts with the vessel hull, the deck or the sea floor.  This could crack the glass conductivity cell, and affect the calibration of the unit.  In deteriorating weather the unit should be stowed securely while in transit between stations to avoid any impacts due to vessel motion.  The best course of action, when in doubt, is to remove the unit from the wire and stow it inside.

5.
Monitor the output from the CTD unit throughout the entire cast.  Should spikes appear in the data traces coming from the unit, the connection of the CTD to the towing wire should be opened, cleaned, re-greased with silicone and re-connected.  If this does not solve the problem, an alternate CTD unit may be put on and tried.  When changing CTD units, ALWAYS take care to switch to the computer directory for that particular unit.  If the spikes continue to occur the problem is most likely within the termination, slip rings of the winch or the wiring between the computer and the CTD, and the ship's electronic technician should be consulted.

6. At the end of the cruise the CTD unit should be removed from the wire and rinsed with fresh water.  Dummy plugs should be placed on the ends of the CTD connectors to keep them clean and dry.

· Niskin Water Sampling Bottle  

Should any problems develop with the Niskin bottle, switch to the back-up unit provided.

3.4.2.  Bongo Tow/CTD Profiler Operation

Background: Zooplankton, ichthyoplankton, temperature, and salinity sampling of the water column of the US Northeast Shelf ecosystem is conducted at selected stations using Bongo nets and a telemetering CTD profiler deployed simultaneously on the towing wire.  In addition to the enhanced value of the synoptic data for ecological analyses, the concurrent deployment greatly improves the ability to achieve standardization of the tow via the CTD profiler’s live display.  Coordinated operations are achieved via intercom communications between the winch operator, the computer operator and the vessel bridge. 

The standard tow for all MARMAP ecosystem monitoring surveys is the double oblique.  This is a tow during which the sampler describes an oblique path and samples during one descent and one ascent.  The objective is to sample all depth strata equally yielding an unbiased sample that is representative of the entire water column.  In water depths less than 60 m, the winch payout and retrieval rates are reduced to extend sampling time to at least 5 min to ensure sampling an adequate volume of water for ichthyoplankton analyses.  Multiple oblique (“yoyo”) tows result in data that are not comparable to double oblique tows, and are therefore not considered standard tows.   Tows of at least 5 minutes duration can be insured by conservatively following the parameters outlined in Table 3.5 “Payout and Retrieval Rates for Taking Bongo Samples in  Various Depths of Water”.  For example, if the water depth is 50 meters, use of the 45 meter rates will insure that the tow will last 5 minutes, even if less than the usual amount of wire is paid out due to strong currents.  

Towing speed should be between 2.8 and 3.7 km/h (1.5 and 2.0 kt).  Higher speeds introduce variables, particularly sample extrusion, which make inclusion of the data with those from standard tows difficult.  Lower speeds increase organism avoidance and are incompatible with vessel maneuverability. 

A standard tow is to within 5 m of the bottom or to a maximum of 200 m.   The objective is to sample as much of the water column as possible over the northeast continental shelf and slope areas of highest priority for monitoring early life stages of fish, shellfish, and their zooplankton prey.  

In addition to providing water column temperatures and salinities during the Bongo tow, the CTD measures near-bottom values important to the Trawl Survey.  Therefore, on a joint ECOMON/Trawl Survey where a Bongo tow is scheduled for a station whose depth is greater than 200 m, the Bongo Tow/CTD Profiler Operation will be followed by vertical CTD Profiler Operation.

The computer operator is seated at a PC connected to the CTD via conductive towing cable for monitoring the Bongo array’s depth in real time. The following instrumentation must also be available: 1) A shipboard computer system (SCS) monitor providing information on bottom depth, GMT, ship’s position and surface water temperature;  2) an intercom for communicating with the winch operator; 3) and a video monitor, for monitoring deck activities (optional).

Instrument Descriptions

1.
MARMAP Bongo Sampler: The standard plankton sampling gear for all ecosystem monitoring surveys is the Bongo net (Figure 3.7).  The aluminum frame consists of two cylindrical mouth openings in which flowmeters are fastened.  The towing wire passes between the cylinders, so that it is not in the sampling path.  The nets are of a cylinder-cone configuration, 3.5 m long, with a 61 cm diameter mouth opening.    The mesh aperture of the nets is 0.335 mm. The cod ends of the nets are folded over and tied with 68-cm long laces, using an easily untied bow knot.  During freezing weather the Bongo frames should be kept in a heated space between tows to prevent ice buildup on the flowmeter rotors which could cause them to bind and bias the readings.

A depressing force is necessary to maximize tow standardization.  At towing speeds of 2.8-3.7 km/h (1.5-2.0 ), a 45-kg (100-lb) dead weight (lead ball) depressor is sufficient.  The lead ball is attached by an 80-cm (31.5-in) length of 0.95-cm (3/8-in) galvanized chain to the lower part of the Bongo yoke via a snap shackle (see Figure 3.7).
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Figure 3.7.  The MARMAP Bongo sampler on tow wire with CTD profiler (modified from Posgay and Marak, 1980).


2.
CTD Profiler:  During “Research Vessel” surveys the CTD is required as part of the Bongo equivalent is used for the operation.  The CTD must be equipped to communicate with an on-deck computer via a conducting cable, provide a live display of the variables, is of a size and shape that it can be attached 1 m above a 61-cm Bongo array and towed at 2.8-3.7 km/h (1.5-2.0 kt), and can deliver data having the following specifications: 


Measurement Range:
Temperature

-5 to +35(C






Conductivity

0 to 7 S/m (0 to 70 mmoh/cm)






Pressure

50, 100, 150, 200, 300, 500, 1000,









2000, 3000, 5000 or 10,000 psia


Accuracy:


Temperature

0.01(C/6 months






Conductivity

0.001 S/m






Pressure

0.5% of full scale range


Resolution:

Temperature

0.001(C






Conductivity

0.0001 S/m






Pressure

0.03% of full scale range

3.
Conductor Towing Wire:  Minimum, two conductor; galvanized armored;  6.3-8.2 mm (0.25-0.322 inch) outer diameter; 1,725 kg (3,800 lb) safe working load; 700 m (~2,300 ft) (plus safe amount on winch) length.  Although tension during towing is about 250 kg (670 pounds), it may be as high as 1,000 kg (2,679 pounds) under dynamic loads.

4.  Personal computer with RS-232 serial port for communicating with CTD profiler.

5.
A full list of supplies and equipment needed for this operation is provided in Appendix 7.3.

Sampling Frequency

On dedicated vessel surveys the Bongo tow/CTD operation is performed at all stations.  On joint ECOMON/Trawl Surveys it is performed at 120 stations randomly selected from the Trawl Survey stations.

Standard Operating Procedure
· Pre-Sailing Check
1.
Prior to the beginning of the cruise, the Chief Scientist (on dedicated surveys) or Lead Ecosystem Monitoring Designee (on joint surveys) must insure that the Shipboard Computer System (SCS) displays, the flow-through sampling system clock, both flow-through, and discrete fluorometer’s internal processor clocks, and all ecosystem monitoring-related PC internal clocks have been synchronized with, and are using Greenwich Mean Time (GMT). 

· Pre-Tow Operations 

1.
When mounting the CTD profiler on the wire the first time refer to Figure 3.3.  The profiler is mounted with the sensors oriented up-cable.  The CTD unit is mounted above the Bongo frames so the CTD “leads” the Bongo frames during retrieval through an undisturbed water column so data collection is not compromised by turbulence.  Only the data from the upcast are used.

Use the snap shackles to hold the CTD profiler to the tow cable while the latter is held horizontally.  Place the cable into the grooves of the Niskin mounting blocks, making sure that the cable runs completely through the grooves.  Also make sure that the CTD profiler is just above the mechanical termination attached to the tow cable.

Remove the dummy plugs from both the CTD connector and the pigtail cable connector.  Place a small amount of silicone grease on the external part of the plug (not on the electrical conductors), and push the two connectors together.  To do so line up the button marker on the female connector with the widest pin on the male connector.  You should hear a ‘pop’ as the air escapes, indicating a tight seal.  Cover the junction with a few turns of electrical tape.

a. Clip the towing wire onto the top of the Bongo yoke via its snap shackle (Figure 3.7).

b. Clip the depressor and chain to the bottom of the Bongo yoke via its snap shackle.

c. Begin filling out the MARMAP Station Operations Log (SOL) and the MARMAP Bongo Tow Log (BTL).   See Figures 3.5 and 3.8 for examples, and Tables 3.3 and 3.4 for detailed instructions for completing these logs.

d. On the BTL, record the flowmeter number (FLM) and reading from both digital flowmeters to the nearest whole revolution (ignoring last digit) (Figure 3.9).  Care must be taken to prevent this reading from changing, e.g., by windmilling, prior to commencement of the tow.    To prevent windmilling, place a paper cup snugly over the impeller after taking the reading, the cup will be collected by the net when it is dislodged upon net entry into the water.
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Figure 3.8.  MARMAP Bongo Tow Log (BTL).

Table 3.4.
The MARMAP Bongo Tow Log (Form BTL. 11/98), instructions for logging.

Note:  Field names in solid upper case are ORACLE column names in the ECOMON data base management system.  In the event that data are not available due to equipment malfunction or other cause, enter an asterisk (*) in the appropriate field and give reason under “Comments”.  Shaded fields need not be logged at sea.

	Field Name
	Field Description

	Page    of      
	Sequential page number of each log, and the total number of logs for the cruise (the latter filled in at end of cruise).

	Reviewer’s. Init.
	Reviewer’s initials.

	CRUNAM
	Cruise name, e.g., AL9710, two-character vessel code, last two digits of the year, followed by two-digit number for cruise of that vessel in that year.

	STA
	Sequential number for the station beginning with one for the cruise.

	Operation Date 
	Greenwich date (month, day, year) at the start of the operation.
	

	CRUCOD
	Cruise code e.g., 94AB, last two digits of the year, followed by a two-character code assigned before the cruise

	Ref. Station No.
	Reference station number assigned in cruise plan

	BONNUM
	Sequential tow number (haul) of the Bongo at a station.  The first tow at a station is #1, the second, if a re-tow is necessary, would be  #2, and so on.

	Recorder’s Init.
	Recorder’s initials. 

	Rate out
	Speed of winch during payout of wire in m/min.

	TGO
	Time going out, duration, in minutes and seconds, from time of flowmeter entry to maximum wire pay-out.

	MWO
	Maximum wire payed out during the tow, recorded to the nearest whole meter.

	Rate in
	Speed of winch during retrieval of wire in m/min.

	TOTTIM
	Total time of tow, in minutes and seconds, from time of flowmeter entry to flowmeter exit.

	BTMMWO
	Bottom depth, at the time of maximum wire out, to the nearest whole meter.

	CTDDPT
	Maximum depth of tow read from CTD.

	*ANGMWO
	Angle of tow wire to the nearest whole degree, at maximum wire out, measured from the vertical.  *NOTE: This is only recorded in the event of a CTD failure during the tow.  It is left blank under normal circumstances.  

	*TCI
	Time coming in, duration, in minutes and seconds, from time of maximum wire out to flowmeter exit.  *NOTE: This is only recorded when a problem occurs with the usual logging of the TIME GOING OUT and TOTAL TIME.  It is left blank under normal circumstances.  

	GERCOD
	Gear Code for gear type and mesh used on this haul.                                                                 

       Gear                                Mesh                     GERCOD 
61 cm Bongo                           335          6B3I or 6B3Z after 6/1999                     

61 cm Bongo                           253          6B2                       

For any other gear write out gear name and mesh aperture in microns.

	FLM
	5 digit serial number of the flowmeter used.

	FLMBEG
	Flowmeter reading at the start of the tow (ignore the last digit; read at the bubble on the casing.).

	FLMEND
	Flowmeter reading at the end of the tow (ignore the last digit).

	Total Revs
	End reading minus beginning reading.

	Jar Count
	Number of jars in which the sample from each net was preserved.

	Clogging:  (N=None L=Light H=Heavy)
	Indicate with an N, L or H whether there was clogging of the net meshes by phytoplankton or gelatinous plankton.  

	Comments:
	Loss, damage to gear, net clogging, or any other information useful to the interpretation of data on this form.  Especially note any windmilling of the flowmeters.


· Computer Operations 
Note:  In the event of CTD profiler failure the tow should be performed, or repeated, with the backup profiler.  If the failure cannot be rectified by switching units or changing batteries, approximate sampling depth may be achieved by maintaining vessel speed at 1.5 s and wire angle at 45 degrees, and using Table 3.5 to determine the amount of wire to pay out.  For sampling depths not in Table 3.5, dividing the desired sampling depth by 0.707 will result in amount of wire to pay out.
1. Power up the computer.  From Windows select the DOS prompt to run the CTD software.  Insert a floppy disk in A: drive.

2. From the directory, C:\SCATnnnn, where ‘nnnn’ is the serial number of the CTD being used type: SAVEDATA xxx, where ‘xxx’ is the three-character cast number (leading zeros are required; the commands are not case sensitive.

3. After verifying that the correct cast number was entered, press [Enter].

4. Notify deck personnel to turn on CTD profiler.  There may be a slight delay—wait for numbers to appear at the bottom of the screen.

5. From the bottom depth at the station, determine the amount of wire out, and payout and retrieval rates for the tow (see Table 3.5).

6. The bridge will confirm with the winch operator that vessel is ready for the tow.  The winch operator will notify you that the tow can commence.

7. Inform the winch operator of the intended amount of wire to payout, the pay-out and retrieval rates, and to deploy the unit.
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Figure 3.9.  Flowmeters used with the MARMAP Bongo Net

Table 3.5   Amount of wire out, with pay-out and retrieval rates for taking Bongo samples in various  depths of water.

	BOTTOMM

  DEPTH

   (m)
	SAMPLE

DEPTH

    (m)
	 WIRE

 OUT

  (m)
	RATE 

 OUT

  (m)
	RATE 

   IN

  (m)
	BOTTOM

 DEPTH

    (m)
	SAMPLE

DEPTH

    (m)
	 WIRE

 OUT

  (m)
	RATE

 OUT 

  (m)
	RATE 

  IN

  (m)

	11
	6
	11
	8
	2
	109
	104
	147
	50
	20

	13
	8
	14
	10
	3
	111
	106
	150
	50
	20

	15
	10
	17
	12
	4
	113

115
	108

110
	153

156
	50

50
	20

20

	17
	12
	19
	14
	4
	
	
	
	
	

	19

20
	14

15
	22

24
	17

18
	5

5
	117
	112
	158
	50
	20

	
	
	
	
	
	119
	114
	161
	50
	20

	22
	17
	26
	20
	6
	120
	115
	163
	50
	20

	24
	19
	29
	22
	7
	122
	117
	165
	50
	20

	26

27
	21

22
	31

33
	24

26
	7

8
	124
	119
	168
	50
	20

	
	
	
	
	
	126
	121
	171
	50
	20

	29
	24
	34
	27
	8
	128

130
	123

125
	174

177
	50

50
	20

20

	31
	26
	36
	29
	9
	
	
	
	
	

	32
	27
	38
	30
	9
	131
	126
	178
	50
	20

	34
	29
	41
	32
	10
	133
	128
	180
	50
	20

	36
	31
	44
	35
	10
	135

137
	130

132
	183

185
	50

50
	20

20

	38
	33
	47
	37
	11
	
	
	
	
	

	40
	35
	50
	40
	12
	139
	134
	188
	50
	20

	41
	36
	51
	40
	12
	141
	136
	190
	50
	20

	43
	38
	54
	43
	13
	142
	137
	192
	50
	20

	45
	40
	57
	45
	13
	144
	139
	194
	50
	20

	47
	42
	60
	48
	14
	146
	141
	196
	50
	20

	49

50
	44

45
	62

64
	49

50
	14

15
	148
	143
	199
	50
	20

	
	
	
	
	
	150

152
	145

147
	202

204
	50

50
	20

20

	52
	47
	67
	50
	16
	
	
	
	
	

	54

55
	49

50
	69

71
	50

50
	16

17
	153
	148
	206
	50
	20

	
	
	
	
	
	155
	150
	208
	50
	20

	57
	52
	74
	50
	18
	157

159
	152

154
	211

213
	50

50
	20

20

	59
	54
	76
	50
	18
	
	
	
	
	

	61
	56
	79
	50
	19
	161
	156
	215
	50
	20

	62
	57
	81
	50
	19
	162
	157
	217
	50
	20

	
	
	
	
	
	
	
	
	
	20

	66
	61
	86
	50
	20
	166
	161
	222
	50
	20

	68
	63
	89
	50
	20
	168
	163
	225
	50
	20

	70
	65
	92
	50
	20
	170
	165
	227
	50
	20

	71
	66
	94
	50
	20
	172

173
	167

168
	230

231
	50

50
	20

20

	73
	68
	96
	50
	20
	
	
	
	
	

	75

77
	70

72
	99

102
	50

50
	20

20
	175
	170
	233
	50
	20

	
	
	
	
	
	177
	172
	236
	50
	20

	78
	73
	104
	50
	20
	179

181
	174

176
	239

241
	50

50
	20

20

	80
	75
	106
	50
	20
	
	
	
	
	

	82

84
	77

79
	109

112
	50

50
	20

20
	183
	178
	243
	50
	20

	
	
	
	
	
	184
	179
	245
	50
	20

	86
	81
	115
	50
	20
	186
	181
	247
	50
	20

	88
	83
	117
	50
	20
	188
	183
	250
	50
	20

	89
	84
	119
	50
	20
	190
	185
	253
	50
	20

	91
	86
	122
	50
	20
	192

194
	187

189
	254

257
	50

50
	20

20

	93
	88
	124
	50
	20
	
	
	
	
	

	95
	90
	127
	50
	20
	195

197
	190

192
	259

261
	50

50
	20

20

	97
	92
	130
	50
	20
	
	
	
	
	

	98
	93
	132
	50
	20
	199
	194
	262
	50
	20

	100
	95
	134
	50
	20
	201
	196
	265
	50
	20

	102
	97
	137
	50
	20
	203
	198
	267
	50
	20

	104
	99
	140
	50
	20
	>205
	200
	270
	50
	20

	106
	101
	143
	50
	20
	
	
	
	
	

	108
	103
	146
	50
	20
	
	
	
	
	


8.  The winch operator will notify you when the  Bongos’ flowmeters enter the water.  At that point start both stopwatches, record the time, vessel position, and seawater temperature from the SCS monitor on the SOL.  Monitor both CTD depth (visible on the bottom of the dedicated CTD computer screen) and bottom depth (from the SCS monitor).  Hold walkie talkie in one hand and the first stopwatch in the other.  When within 1 m of reaching maximum sampling depth, notify the winch operator to stop, while simultaneously stopping the first stopwatch.  The winch operator will respond with the amount of wire paid out.  Record the maximum wire out  (MWO), and the bottom depth (BTMMWO) on the BTL. 

9. The winch operator begins retrieval immediately.  When the winch operator notifies you of the flowmeters’ exit from water, stop the second stopwatch. Record the reading of the first stopwatch as TGO, and of the second stopwatch as TOTTIM on the BTL.  

10. Verify with deck personnel that the magnetic switch on the CTD is turned off.   (Numbers on bottom of screen will 'freeze'.)  

11. Clear graph monitor screen by pressing [Ctrl][F1].

Note:  The remainder of this operation may be done at a later time, to allow a second CTD operation to proceed without delay.

12. Type: PRODATAR xxx [Enter], where xxx is the CTD cast number.

13. Wait while the programs DATCNV and BINAVG are running; when they are done, a file will be displayed on the screen. Follow the on-screen instructions and scroll down to the deepest tow depth which is recorded, enter that depth on the SOL under Bmax; the corresponding temperature is entered under Btem.  The deepest tow depth is also entered on the BTL under CTDDPT field.  Note that it is easy to scroll past, the deepest tow depth.  Once it is off the screen, it is not possible to scroll back.  If this happens, simply run PRODATAR again.

14. To create, update, or skip header.dat, type 1 for creation of header.dat file at first cast, 2 for all subsequent casts to update them, or 3 if you wish to skip the update for the time being.  Then press [Enter].

15. Follow the on-screen prompts to input the consecutive cast number, the standard station number, the month, day, hour and minute, the latitude and longitude, the bottom depth in meters, and the type of tow (w,v,b).

16. Check the on-screen values against the log sheet  (SOL) to verify.  If correct press “y” and [Enter].  If values are not all correct, press “n” and at the next prompt enter the consecutive cast number over again and continue to follow the on-screen instructions.  If the values are now correct, press “y” and [Enter].

17. If done, type 999 [Enter]

18. Note the space remaining on the disk as it is displayed, or by typing: Dir A: [Enter].  If necessary, replace with a new formatted disk before the next cast.

19. You are now finished and ready to proceed with the next cast.  

· Protocol for Repeating or Canceling a Bongo Tow

If a sample is lost, or the Bongo tow is non standard, the Chief Scientist/Watch Chief, or Ecosystem Monitoring Designee must make a decision regarding whether or not to do a re-tow.  A non standard tow is one where all depths of the water column are not sampled uniformly, i.e., if the SCS graphic display of CTD depth versus bottom shows a flat profile for more than 5% of the total time, or if the tow comes closer than 2 m from the bottom or exceeds 8 m from the bottom.  Ideally, only one Bongo tow/CTD profiler operation should be conducted at a station, and be logged as BONNUM=1 on the BTL.  Any re-tows will result in additional operations being logged on the SOL, and subsequent BONNUM’s being logged on a new BTL page.  The decision for a re-tow or cancelation of a tow is made according to the following protocol: 

a. For dedicated ecosystem surveys, the tow should be repeated, unless time is of the essence, or weather conditions are deteriorating to the point where another tow is unfeasible or unsafe.  The pair of 6B3 samples (6B3I and 6B3Z) from the re-tow are the only ones kept.  

b. For joint ECOMON/Trawl Surveys, the tow should be repeated subject to Watch Chief’s approval.  In the interest of time, and current priority for analyzing 6B3I samples, a lost 6B3I sample may not require a repeated tow (retaining only the 6B3Z sample), but a re-tow should be made for a lost 6B3Z sample unless the time to do so would jeopardize the cruise mission.  If a re-tow is made, the pair of 6B3I and 6B3Z samples from the re-tow are the only ones kept.

c. If the tow is repeated, it is important that the BTL’s from each  tow are completely filled out and kept.  The flowmeter readings from these tows are used in generating a cruise-specific profile of flowmeter performance during the quality-control process.  

d.  In weather conditions that are marginal, e.g., wind speeds higher than 30 kt, and seas higher than 4 m, the Watch Chief discusses the feasibility of the tow with involved scientific party and crew, and if necessary, ship’s officers.  The decision to cancel the tow should be based on the following factors, given in order of priority:

1st Priority - Safety of deck personnel and gear being deployed.

2nd Priority - Quality of tow, e.g., ability to control the tow profile to permit uniform sampling of all depths in the water column through a smooth, consistent payout and retrieval of the samplers per the wire out table (Table 3.5).

· Post-Tow Operations

1.  Disconnect the Bongo net yoke from the towing wire and the chain and depressor weight. 

Note:  During near-freezing weather do not refill the tygon tubing that is normally placed over the ends of the CTD’s glass conductivity cell with fresh water.  Instead, the tygon tubing should be placed over the conductivity cell without water to prevent the formation of ice crystals in the glass cell which could damage it.  If the air temperature is at the freezing point or below, the CTD profiler should be kept in a sheltered and preferably heated space between casts/tows to further ensure that ice does not form in the conductivity cell.  This usually can be accomplished by slacking-off the conductor cable sufficiently for cable and profiler to reach the sheltered space.  Further information on CTD operating procedures can be obtained from Taylor and Bascunan, 2000.  CTD data collection on NEFSC cruises: standard operating procedures.  NEFSC Ref. Doc. 00-11

The hoses should also be brought in between tows; leaving the water running is an alternate possibility.

The impellors on the flowmeters can also freeze so, if possible, the Bongo frames should be brought in between tows in sub-freezing temperatures 

2.  Record the readings of both flowmeters and log under the FLMEND field on the BTL.  Log any observed or suspected reasons for questionable values (excessive windmilling, damage, fouling of the flowmeter, or apparent clogging of meshes) under Comments on the BTL.  If clogging is the cause, it probably would be unreasonable to repeat the tow.

3. Bongo net rinsing and removal of the sample is slightly different depending on the vessel.  Using tackle, an assistant, or deck structures, such as the fish checker, the Bongo frames and nets are held off the deck and their contents are rinsed to their cod ends by a spray of salt water directed from the outside of the net.  A sweeping motion of the spray, starting from the frames down toward the cod end is most effective.  All sides of the net must be rinsed, so no organisms are left in the net to bias the quantitative nature of the sample, or to contaminate the next sample.

4.  Cod ends are untied and samples are rinsed into appropriately labeled (for the 0.335I- and 0.335Z-mm mesh apertures) draining sieves.  Cod ends are retied with shoelaces in preparation for the next tow (see Figure 3.7).

5. On some occasions the sample may contain large quantities of gelatinous zooplankton such as jellyfish, salps, etc.  If the sample appears larger than 2 quarts, rather than fill additional sample jars, the gelatinous zooplankton (jellies) is discarded as follows: the sample is carefully, and perhaps a portion at a time, transferred to a coarse sieve placed on top of the appropriately meshed sieve (Figure 3.11).  A spray of salt water is used to separate the smaller organisms from the jellies.  The jellies are then transferred to a plastic bucket.  A general description and an estimated volume of these larger organisms is noted in the “Comments” section of the BTL and they are subsequently discarded.  The sieves with samples are brought into the vessel’s wet laboratory, and the remainder of the operation is conducted in a sink with running seawater within a fume hood.

After the water has drained from the sieve, place a one-quart sample jar in the laboratory sink and place a wide mouth funnel in the mouth of the jar.   Transfer the sample to the sample jar(s) using a minimum of seawater from a seawater hose in the sink.  A spoon may first be used instead to scoop up the sample from the sieve into the jar, but care should be taken not to abrade the specimens against the mesh of the sieve. Make sure all organisms are out of the sieve.  Use extra jars when necessary so that no jar is more than 1/2 full of suspended, or 1/4 full of drained organisms.  Add seawater to about 3/4 full before introducing the preservative, to avoid damaging the delicate specimens.
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Figure 3.11.  Draining sieves and arrangement for rinsing gelatinous zooplankton. 
6.  To preserve the sample, add 50 ml of buffered, concentrated formalin to each quart sample jar and top off with seawater to produce a 5% formalin preservative.

Note: Formalin is a saturated aqueous solution of formaldehyde gas, about 40% formaldehyde by weight.  The preferred buffer is marble chips.  These are added to the formalin supply container, not sample container, in a quantity to produce an excess base.  This results in a sample container receiving a preservative which is basic, but one that will not remain so indefinitely.  Extreme caution should be exercised when formalin is being used as there are indications that it can cause serious health problems.  A Material Safety Data Sheet (MSDS), that provides specific information about this chemical, is available from the vessel captain.  For further information about preservatives, see Steedman (1976).
7. Specimen jar labels are placed inside the jars and on the lid of each jar.  See Figure 3.10 for an example, and Table 3.6 for detailed instruction on completing the labels.  The labels are partially preprinted with additional information added using a number 2 pencil for inside labels and a black permanent marker pen for outer labels.

8. Return labeled jars to the holding cardboard boxes that are taped and/or tied down to the laboratory bench for the duration of the cruise.  

9. When a holding box is full of filled sample jars, the jars are transferred to a storage box, and the MARMAP Sample History Log (SHL) is filled out.  Label the box according to details provided in Figure 3.11.   See Figure 3.12 for an example of the SHL and Table 3.7 for detailed instructions for filling out the SHL.

10. Refill the holding box with empty jars that have labels on the lids.  

11. Complete any computer operations, and complete logging of all fields on the SOL and BTL.
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Figure 3.10.  MARMAP jar labels.

Table 3.6.  MARMAP inside and outside jar labels, instructions for logging.

	CRUNAM
	Cruise name, e.g., AL9710, two-character vessel code, last two digits of the year, followed by two-digit number for cruise of that vessel in that year.

	GERCOD
	Gear Code for gear type and mesh used on this haul.                                                                 

       Gear             Mesh         GERCOD 
61 cm Bongo      335                  6B3I or 6B3Z after 6/1999                     

61 cm Bongo      253                  6B2                       

For any other gear write out gear name and mesh aperture in microns.

	STA
	Sequential number of the station beginning with one for the cruise.

	BONNUM
	Consecutive number of a particular type of tow made at this station.  Need be logged only if more than one haul was made at this station.

	Jar __ of __:
	Consecutive number of the jar plus the total number of jars containing sample from this net, e.g., 1 of 1, 1 of 2, 2 of 2.
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Figure 3.11.  Details for labeling plankton storage boxes.
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Figure 3.12.  MARMAP Sample History Log (SHL).

Table 3.7.
MARMAP Sample History Log (Form SHL, 9/98), instructions for logging.

Note:  Field names in solid upper case are ORACLE column names in the ECOMON data base management system.  In the event that data are not available due to equipment malfunction or other cause, enter an asterisk (*) in the appropriate field and give reason under “Comments”.  Shaded fields need not be logged at sea.

	Field Name
	Field Description

	Page    of      
	Sequential page number of each log , and the total number of logs for the cruise, the latter filled in at end of cruise.

	Reviewer’s Init.
	Name of person reviewing this form

	CRUNAM
	Cruise name, e.g., AL9710, two-character vessel code, last two digits of the year, followed by two-digit number for cruise of that vessel in that year.

	CRUCODE
	Cruise code, e.g., A0AU

	GERCOD 
	Gear Code for gear type and mesh used on this haul.                     Gear                  Mesh                GERCOD 
61 cm Bongo      335                  6B3I or Z                        

61 cm Bongo      253                  6B2                        

For any other gear write out gear name and mesh aperture in microns.

	Box # 
	A consecutive number assigned to each box of  samples for the cruise.  

	Recorder
	Name of person filling out and reviewing this log form.

	STA     
	Sequential number of the station beginning with one for the cruise, for a jar added to the box.

	BTL Check
	Check of the Bongo Tow Log, to verify the number of jars of plankton that were collected with each particular gear at each station. Place check mark in box when verified.  

	Comments:   
	Comments pertinent to this particular sample, e.g., if sample lost, or if more than one jar.


At-Sea Instrument Maintenance

· CTD Profiler

1.   Check CTD battery voltage using TERM19:

a. Take the unit off the wire and bring into lab.

b. Connect CTD unit to the cable set up to the computer for archival mode data transfer.

c. From the directory for this particular unit e.g., C:\SCATnnnn  (where nnnn = the 4 digit serial number of the unit) type in TERM19 [Enter].

d. PRESS [F6] to “wake up” the unit and establish communications.

e. Press [F3] to display status and voltage of unit.

2.   Change CTD profiler batteries if necessary


After about 40 casts or when total battery voltage equals 6.5 or less, the CTD batteries should be changed (Figure 3.6).  The 40-cast limit can be extended to 50 or 60 casts for warmer weather, or for shallower casts.  The procedure for doing so is as follows:

a. Lay the unit on its side and unscrew the end-cap.  This is the end without the plugs and cables emerging from it.

b. Remove the 3 Phillips-head screws from the battery retainer endplate inside the pressure housing.  Lift the endplate clear, taking care not to lose the screws.  Dump the old batteries out.

c. Place 6 fresh alkaline D – cells into the slots.  The + battery terminals go against the flat CTD contacts and the – battery terminals go against the spring contacts.

d. Align the retainer endplate so that the flat and spring contacts are over the + and – battery contacts respectively.  Tighten all 3 screws securely to hold the batteries in place against the spring tension of the contacts.

e. Check the 2 O-rings on the end-cap for nicks, scratches or dirt.  Also check for dirt on the surfaces they seat up against on the inside of the pressure housing.and end-cap  Wipe any dirt off carefully, and replace the O-rings if they appear damaged.

f. Lightly grease the O-rings with silicone grease.

g. Replace the battery end-cap by hand tightening until the end-cap just seats against the pressure housing without any space left.  If the end-cap is tightened down hard with a wrench, it will be impossible to remove later. 

3.  
The CTD unit comes with clear tygon tubing filled with fresh water over the ends of the conductivity cell.  This is left on at all times EXCEPT:

a.  When the unit is being deployed.

b. When the unit is out on deck in near-freezing temperatures.  When the temperatures drop to just above freezing (1 - 3 degrees Celsius) the tygon tubing should be placed over ends of the conductivity cell without any water to prevent ice damage to the glass conductivity cell.  At temperatures at or below freezing it is best to bring the CTD into a heated space between stations, and use the tygon tubing filled with fresh water to keep the conductivity cell hydrated.

4.
Avoid impacts with the vessel hull, the deck or the sea floor.  This could crack the glass conductivity cell, and affect the calibration of the unit.  In deteriorating weather the unit should be stowed securely while in transit between stations to avoid any impacts due to vessel motion.  The best course of action, when in doubt, is to remove the unit from the wire and stow it inside.

5.  Should spikes appear on the monitor during deployment of the CTD unit, the connection of the CTD to the towing wire should be opened, cleaned, re-greased with silicone and re-connected.  If this does not solve the problem,  an alternate CTD unit may be put on and tried.  When changing CTD units, ALWAYS take care to switch to the computer directory for that particular unit.  If the spikes continue to occur the problem is most likely within the termination, slip rings of the winch or the wiring between the computer and the CTD, and the ship's electronic technician should be consulted.

6.  At the end of the cruise the CTD unit should be removed from the wire and rinsed with fresh water.  Dummy plugs should be placed on the ends of the towing wire and the CTD connector to keep them clean and dry.

· MARMAP Bongo Sampler

The condition of the nets is vital to the quantitative validity of the samples.  Regular examination during sample wash-down must be made to ensure that the nets are free from any remains (organisms, tar, etc.) from the previous tow and that no tears are present.  Small holes up to ¼ inch may be plugged with silicone glue.  Larger holes or tears should have a patch of Nitex net material sewn over them with nylon dental floss and then have silicone glue applied over the edges of the patch.  Additional details on net repair may be found in Kramer et al. (1972).  If the damage appears too extensive or widespread, the net(s) should be removed from the frame and replaced with new or undamaged nets of a similar mesh.  In the interest of minimizing down-time while on station, a second completely rigged sampling array is kept constantly at the ready, so that if there is any question of the primary Bongo array’s integrity prior to deployment, the back-up array may be deployed instead.  If this is done the Bongo operator should be careful to log the new flowmeter serial numbers and beginning readings in the BTL.  The primary Bongo array can be refurbished and readied for service while the vessel is underway to the next station. After the last station, and while the vessel is in transit to home port the nets should be rinsed off with fresh, preferably hot, water, if available, to prevent salt deposit buildup on the meshes.  

· Plankton Sieves

The stainless steel plankton sieves are robust and require a minimal of care and attention.  However, it is possible for them to develop holes or tears through rough handling, and they should be examined before use to ensure they are intact.  Switch to a backup sieve if any damage is discovered. A rinse with hot fresh water at the end of the cruise will keep the meshes free from salt buildup.

Flowmeters

The flowmeters are filled with silicone oil (Dow Corning 200 Fluid 20 CST, or equivalent) at the beginning of the cruise to ensure that they are functioning as closely as possible to their calibrated performance.  Should a large air bubble be visible in them when they are being read, they should be replaced. Rotors should be checked periodically to ascertain that they can turn freely, and that they are firmly on the shaft by means of the set screw on their side.  This may be tightened with the special Allen wrench provided in the plankton tool kit.  The rotor blades should also be free from any nicks or cracks.

3.4.3.  Vertical CTD Profiler Operation

Background- On joint ECOMON/ecosystem monitoring surveys near-bottom (to the current instrument’s maximum depth of 575 m) temperature and salinity data at all stations must be obtained.  Part of this requirement is met during Bongo tow/CTD profiler operations, at survey stations where bottom depth is less than 200 m.  For all non Bongo-tow stations, and Bongo-tow stations where bottom depth equals or exceeds 210 m the Vertical CTD Profiler Operation is conducted to provide near-bottom data necessary for survey analyses. 

Instrument Descriptions

1. CTD Profiler:  For this specific operation most available CTD units would  suffice.  However, during “Research Vessel” surveys the CTD is required to be regularly used as part of the Bongo tow/CTD profiler operation. Thus the specification for the instrument includes requirements for that operation.  The CTD profiler (Figure 3.3) required for this operation is one that can communicate with an on- deck computer via conducting cable, provides live display of the variables, is of such a size and shape that it can be attached 2 m above a 61 cm Bongo array and towed at 2 kt, and can deliver data having the following specifications:






Temperature
+ 0.01 ºC






Salinity 
+ 0.001 PSU






Depth

+ 0.5% measured depth

2.  Conductor Towing Wire:  Minimum, two conductor; galvanized armored; 6.3-8.2 mm (0.25-0.322 inch) outer diameter; 1,725 kg (3,800 lb) safe working load; 700 m (~2,300 ft) plus safe amount on winch length. Although tension during towing is about 250 kg (670 pounds) it may be as high as 1,000 kg (2,679 pounds) under dynamic loads.

3.  Personal computer with RS-232 serial port for communicating with CTD Profiler.

4.  A full list of supplies and equipment needed for this operation is provided in Appendix 7.3.

Sampling Frequency- On joint trawl/ecosystem monitoring surveys, this operation is performed at all Bongo stations >210 m, and at all non-Bongo stations.

Standard Operating Procedures

· Pre-Sailing Check

1. Prior to the beginning of the cruise the Chief Scientist (on dedicated surveys) or Lead Ecosystem Monitoring Designee (on joint surveys) must insure that the Shipboard Computer System (SCS) displays; the flow-through sampling system clock; both flow-through and discrete fluorometer’s internal processor clocks; and all ecosystem monitoring-related PC internal clocks have been synchronized with, and are using Greenwich Mean Time (GMT). 

· Deck Operation- Deployment and Recovery of Unit

1. When mounting CTD profiler on wire the first time see Figure 3.3.  The profiler is mounted with the sensors oriented up-cable.  Thus, the up-cast is used for data collection.  Use the snap shackles to hold the CTD profiler to the tow cable while the latter is held horizontally.  

2. Place the cable into the grooves of the Niskin mounting blocks, making sure that the cable runs completely through the grooves.  Also make sure that the CTD profiler is just above the mechanical termination attached to the tow cable.

3. Remove the dummy plugs from both the CTD connector and the pigtail cable connector.  Place a small amount of silicone grease on the external part of the plug (not on the electrical conductors), and push the two connectors together.  To do so line up the button marker on the female connector with the widest pin on the male connector.  You should hear a ‘pop’ as the air escapes , indicating a tight seal.  Cover the junction with a few turns of electrical tape.

4. Shackle the conductive towing wire to the lead ball to depress the sampler.

5. After confirming that computer operator is ready for deployment, turn on the magnetic switch on the CTD profiler, and remove the soft plastic tubing from the conductivity cell.  Connect the plastic tubing from the water pump to the conductivity cell (except on profilers lacking a pump).

6. The bridge will notify the winch operator when the operation can begin.

7. Deploy the profiler when instructed to do so by computer operator. 

8. When retrieving the unit, notify the winch operator when unit is in sight below the surface.

9. Turn off CTD profiler magnetic switch.

10. Remove lead ball from towing wire in preparation for next operation. 

11. Replace, and fill with fresh water, the soft plastic tubing on the conductivity cell.

Note:  During freezing weather the CTD profiler should be kept in a heated space between casts/tows to prevent ice crystal formation and damage to the glass conductivity cell.  This usually can be accomplished by slacking-off of the conductor cable sufficient for cable and profiler to reach the heated space. 

· Computer Operations

1. Power up the computer

2. From Windows select the DOS prompt to run the CTD software.  Insert a floppy disk into the A: drive.

3. From the directory, C:\SCATnnnn, where ‘nnnn’ is the serial number of the CTD being used type: SAVEDATA xxx, where ‘xxx’ is the three-character cast number (leading zeros are required).  

4. After verifying that the correct cast number was entered, type: [Enter]

5. Notify deck personnel to turn on CTD profiler.  There may be a slight delay—wait for numbers to appear at the bottom of the screen.

6. Begin filling out MARMAP Station Operations Log (SOL).  See Figure 3.5 for example, and Table 3.3 for detailed instructions on completing the log.

7. Inform the winch operator of the current bottom depth, and begin lowering the CTD profiler at 30-35 m/min. Notify the winch operator to stop when within 5 m of the bottom (or the CTD profiler’s maximum depth of 500 m).   Note bottom depth (BTMDPT) on the SOL at this time.  Immediately start retrieval at the same rate.  After the profiler has been brought on deck verify with deck personnel that magnetic switch is turned off.  (Numbers on bottom of screen will 'freeze'.)

8. Clear graph screen by pressing [Ctrl][F1].

Note:  The remainder of this operation may be done at a later time.

9. Type: PRODATAR xxx [Enter], where xxx = CTD cast number. 

10.  Wait while the programs DATCNV and BINAVG are running; when finished a file will be displayed on the screen.  Press any key to continue.

11. To create, update, or skip header.dat 1 or 2 or 3, type 1 for creation of header.dat file at first station, 2 for all subsequent stations to update them, or 3 if you wish to skip the update for the time being.  Then press [Enter].

12. Follow the on-screen instructions for entering the consecutive cast and standard station numbers, the month, day, hour, minute, the latitude and longitude, the depth in meters, and the type of tow (w,v,b).  

13. Check the values from the SOL, if they are correct press [Enter].  If they are not correct, reenter the consecutive cast number and repeat the entries.  If correct press [Enter].

14.  If you are finished type 999 [Enter].

15. Note the space remaining on the disk by typing: Dir A: [Enter].  If necessary, replace with a new formatted disk for the next cast.

16. You are now ready for the next tow.

At-Sea Instrument Maintenance-

· CTD Profiler

1.   Check CTD battery voltage using TERM19:

a.  Take the unit off the wire and bring into lab.

b. Connect CTD unit to the cable set up to the computer for archival mode data transfer.

c. From the directory for this particular unit e.g., C:\SCATnnnn  (where nnnn = the 4 digit serial number of the unit) type in TERM19 [Enter].

d. Press [F3] to display status and voltage of unit.

2.   Change CTD profiler batteries if necessary


After about 40 casts or when total battery voltage equals 6.5 or less, the CTD batteries should be changed (Figure 3.6).  The 40-cast limit can be extended to 50 or 60 casts for warmer weather, or for shallower casts.  The procedure for doing so is as follows:

a. Lay the unit on its side and unscrew the end-cap.  This is the end without the plugs and cables emerging from it.

b. Remove the 3 Phillips-head screws from the battery retainer endplate inside the pressure housing.  Lift the endplate clear, taking care not to lose the screws.  Dump out the old batteries.

c. Place 6 fresh alkaline D-cells into the slots.  The + battery terminals go against the flat CTD contacts and the – battery terminals go against the spring contacts.

d. Align the retainer endplate so that the flat and spring contacts are over the + and – battery contacts respectively.  Tighten all 3 screws securely to hold the batteries in place against the spring tension of the contacts.

e. Check the 2  O-rings on the end-cap for nicks, scratches or dirt.  Also check for dirt on the surfaces they seat up against on the inside of the pressure housing.  Wipe any dirt off carefully, and replace the O-rings if they appear damaged.

f. Lightly grease the O-rings with silicone grease.

g. Replace the battery end-cap by hand tightening until the end-cap just seats against the pressure housing without any space left.  If the end-cap is tightened down hard with a wrench, it will be impossible to remove later. 

3.  
The CTD unit will come with clear tygon tubing filled with fresh water over the ends of the conductivity cell.  This is left on at all times EXCEPT:

a. When the unit is being deployed.

b. When the unit is out on deck in near-freezing temperatures.  When the temperatures drop to just above freezing (1 - 3 degrees Celsius) the tygon tubing should be placed over ends of the conductivity cell without any water to prevent ice damage to the glass conductivity cell.  At temperatures at or below freezing it is best to bring the CTD into a heated space between stations, and use the tygon tubing filled with fresh water to keep the conductivity cell hydrated.

4.
Avoid impacts with the vessel hull, the deck or the sea floor.  This could crack the glass conductivity cell, and affect the calibration of the unit.  In deteriorating weather the unit should be stowed securely while in transit between stations to avoid any impacts due to vessel motion.  The best course of action, when in doubt, is to remove the unit from the wire and stow it inside.

5.  Should spikes appear on the monitor during deployment of the CTD unit, the connection of the CTD to the towing wire should be opened, cleaned, re-greased with silicone and re-connected.  If this does not solve the problem,  an alternate CTD unit may be put on and tried.  When changing CTD units, ALWAYS take care to switch to the computer directory for that particular unit.  If the spikes continue to occur, the problem is most likely within the termination, slip rings of the winch or the wiring between the computer and the CTD, and the ship's electronic technician should be consulted.

6.  At the end of the cruise the CTD unit should be removed from the wire and rinsed with fresh water.  Dummy plugs should be placed on the ends of the towing wire and the CTD connector to keep them clean and dry.

3.4.4. Flow-Through Sampling System Operation 

Background- In order to improve the spatial and temporal resolution of temperature, salinity, and chlorophyll data, continuous measurements of these variables are made in the near surface waters via a thermosalinograph and a fluorometer connected to a special plumbing system termed the Flow-Through Sampling System.  The system is either built into the research vessel, or, in the case of charter vessels, is temporarily installed along with a PC-based shipboard computer system (SCS).  Setup and maintenance of the system to insure good quality data is the responsibility of NOAA’s Atlantic Marine Center (AMC) through the vessel’s electronic technician.  Pre-processing and archiving of the data is performed by the NEFSC, Data Management Support unit.

Independent samples for: 1) the calibration of the conductivity sensor in the thermosalinograph, and 2) the conversion of fluorescence measured by the in vivo (flow-through) fluorometer to chlorophyll-a concentration are required, and are the responsibility of the NEFSC, Ecosystem Monitoring Group.  Samples for these purposes are obtained from the vessel’s flow-through sampling system, with analyses for fluorescence performed during the cruise, and for conductivity done ashore.   In addition to their role in calibration, the chlorophyll-a samples are regularly used as sea-truth for satellite ocean color measurements.  This activity is defined as a continuous, rather than a station, operation and is not logged on the MARMAP Station Operations Log (SOL).   See Figure 3.12 for sequence of operations relating to the collection of data by the flow-through system.


[image: image14.wmf] 


Figure 3.12. Sequence of steps involved in data collection via the flow-through system.

Instrument Descriptions-

1.  Flow-Through Sampling System:  The seawater system consists of an intake, strainer, pump, flowmeters and piping.   The intake depth to the flow-through sampling system must be known and recorded. The setup for pumping seawater to the instruments should be as direct as practical to avoid excessive heating or cooling, and spatial and temporal offset.  Typically, seawater should flow through the fluorometer at around 4-8 L/min (~1-2 gpm), while 19-57 L/min (~5-15 gpm) are acceptable for the thermosalinograph (TSG).   The seawater should be pumped using a Teflon-lined or stainless steel pump rated at roughly 113 L/min (~ 30 gpm) with a 6.1 m (~20 ft) head pressure.  A 3 mm (~1/8 in) inline stainless steel strainer should be installed very near the intake to prevent large particles from damaging the instruments.  Teflon-lined piping is preferred, but stainless steel or PVC are acceptable.  The piping should contain a flowmeter to monitor the rate of water flow and a vent or bubble trap to eliminate or minimize bubbles from reaching the instruments. All piping to the fluorometer should be covered to prevent light from entering.  The system should allow the user to draw samples of the seawater immediately after it passes through the instruments.  Provisions must be made to stop the flow of water during cleaning of the instruments.

2. Flow-Through (In Vivo) Fluorometer:  A Turner Designs Digital 10-AU-005 fluorometer, or equivalent, is connected to the flow-through sampling system, and should be set up with the components to measure in vivo chlorophyll.  

3.  Discrete (In Vitro)  Fluorometer:  A Turner Designs Digital 10-AU-005 fluorometer, or equivalent, is required to measure  the independent samples for chlorophyll a. 

4.  Thermosalinograph (TSG): A SEA-BIRD Electronics, Inc. SBE Model 21 thermosalinograph, or equivalent, is mounted in a PVC water jacket assembly connected to the flow-through sampling system.  Minimum required specifications for this instrument are as follows:


Specification



Range

Accuracy
Resolution


Conductivity (S/m)


0-7

+0.001

+0.0001


Temperature ((C)


-5 to +35
+0.01

+0.001


Max Sample Interval (sec)

5




Water Jacket Volume  (L)

approx. 5


5.  A full list of supplies and equipment needed for this operation is provided in Appendix 7.3.

Sampling Frequency- No less than two salinity calibration samples are collected each day, approximately 12 h apart, during the survey.  Likewise, no less than two chlorophyll calibration samples are also collected per day, approximately 12 h apart.  For simplicity, the salinity and chlorophyll a samples are collected simultaneously from the flow-through system outflow.

The samples may be obtained when it is convenient (usually between station operations).  These samples should be collected every day the ship is at sea and the flow through system is operating. 

Standard Operating Procedures- 

Note:  The installation and operation for delivery of quality data from the thermosalinograph and flow-through fluorometer are the responsibility of the vessel’s electronics technician.  Procedures for achieving this have been established jointly between the Ecosystem Monitoring Group and Atlantic Marine Center staff, and are not included in this manual.

· Pre-Sailing Check 

1. Prior to the beginning of the cruise, the Chief Scientist (on dedicated surveys) or Lead Ecosystem Monitoring Designee (on joint surveys) must insure that the Shipboard Computer System (SCS) displays; the flow-through sampling system clock; both flow-through, and discrete fluorometer’s internal processor clocks; and all ecosystem monitoring-related PC internal clocks have been synchronized with, and are using Greenwich Mean Time (GMT).  Also confirm that both fluorometers have been set for auto scaling, and display readouts in direct concentration, ((g/L).

2. The discrete fluorometer should have been turned on no less than 20 min prior to obtaining any readings.  It can be left on for the duration of the cruise.

·  Chlorophyll and Salinity Calibration Samples

Note:   The following procedures should be performed under subdued light.  In no case should they be performed in direct sunlight. 

1. Using the pre-filter, rinse the one-liter dark bottle from the flow-through system outflow three times, then fill. This sample will be used for both chlorophyll and the salinity calibration.

Note:  It is essential that: 1) the time and date from the flow-through system clock, and 2) the flow-through fluorometer sample value, be read and recorded to the nearest minute  of when the sample was actually taken.  

2. Log the available information on the MARMAP Flow-Through Operation Log (FTOL) See Figure 3.15 and Table 3.8 for detailed instructions on completing these logs.
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Figure 3.15.  MARMAP Flow-Through Operations Log (FTOL).

Table 3.8
MARMAP Flow-Through Operations Log (Form FTOL, 8/00), instructions for logging.

Note:  Field names in solid upper case are ORACLE column names in the ECOMON data base management system.  In the event that data are not available due to equipment malfunction or other cause, enter an asterisk (*) in the appropriate field and give reason under “Comments”.  Shaded fields need not be logged at sea.

	Field Name
	Field Description

	Page    of      
	Sequential page number of each log , and the total number of logs for the cruise, the latter filled in at end of cruise.

	CRUNAM:
	Cruise name, e.g., AL9710, two-character vessel code, last two digits of the year, followed by two-digit number for cruise of that vessel in that year.  

	CRUCOD
	Cruise code e.g., 94AB, last two digits of the year, followed by a two-character code assigned before the cruise.

	Elec. Tech.  
	Name of the electronics technician assigned to the vessel for this cruise.

	Depth of Seawater Intake
	Depth of the intake that provides water to the flow through system, to the nearest whole meter.

	Flow Through FLR Serial #
	Serial number of the flow-through fluorometer used on this cruise.

	Flow Through TSG Serial #
	Serial number of the flow-through thermosalinograph used on this cruise.

	Discrete Fluorometer Serial #
	Serial number of the discrete fluorometer used on this cruise.

	Solid Std. #
	Number of the solid standard sample used for calibrating the discrete fluorometer.

	Vol. Seawater Filtered
	Volume of seawater filtered for sample to be analyzed with the discrete fluorometer, to nearest whole milliliter.

	Vol. Acetone
	Volume of acetone added to sample to be analyzed with the discrete fluorometer, to nearest whole milliliter. 

	Reviewer’s Initials
	Reviewer’s Initials

	Flow Rate TSG
	The rate of water flow to the thermosalinograph, to the nearest whole gallon per minute.

	Flow Rate FLR
	The rate of water flow to the flow through fluorometer, to the nearest whole gallon per minute.

	Operation Date
	Date (GMT, month-day-year) when the calibration samples were taken from the flow-through system.

	Operation Time
	Time (GMT, hour and minute) that the calibration samples were taken from the flow-through system.

	Flow-Through FLR Display Value
	The reading of the flow-through fluorometer at the time the calibration sample was taken.  Since the instrument is in automatic scaling mode, the number of decimal places will vary.  Record to the precision displayed.

	Flow-Through FLR Cuvette Cleaned
	Enter a check mark for those records where the cleaning took place.

	TSG Salt Case #
	The number of the salinity case in which the salinity calibration sample is stored.

	TSG Btl#
	The number etched on the salinity calibration bottle.

	FLR Chl #
	The number of the flow-through fluorometer chlorophyll calibration sample, assigned consecutively during the cruise.

	Discrete FLR Read at:
	The time (GMT, hour and minute) that the discrete fluorometer was read to obtain the calibration value for the flow-through fluorometer.

	Discrete FLR Blank Value
	The blank sample reading of the discrete fluorometer.  Log the precision displayed.

	Discrete FLR Display Value
	The calibration sample reading of the discrete fluorometer. Since the instrument is in automatic scaling mode, the number of decimal places will vary.  Log the precision displayed.

	Discrete FLR Solid Std. (low value)
	The solid standard low concentration sample reading of the discrete fluorometer.  Log precision displayed.

	Discrete FLR Solid Std. (high value)
	The solid standard high concentration sample reading of the discrete fluorometer.  Log the precision displayed.

	Chl a
	The calculated, chlorophyll a concentration of the calibration sample, to the nearest 0.001 (g/L.

	Initials
	Initials of person logging these data.

	Comments
	Loss, damage to gear, or any other information useful to the interpretation of data on this form.


3. Salinity bottles for the CTD profiler calibration samples are stored in separate cases from those used for the thermosalinograph calibration samples.  All unused bottles are stored right side up and contain a small amount of seawater from the last sample to prevent salt crystal formation during storage.  The next unused bottle is stored upside down for quick recognition.  As bottles are needed they are removed in sequence, rinsed three times with sample water, the sample added, and then returned to the case in an upright position.

4. Rinse the salinity sample bottle and its cap three times with water from the dark 1-L bottle (See 1. above).

5. Fill the salinity bottle with water from the dark bottle, leaving a small air space in the neck, and place the cap on securely, so there will be no evaporation of the sample. 

6. Return the salinity bottle to its case, right side up.

7. Complete logging of information for this operation on the FTOL.
Note:  Due to certain post-collection practices related to log sheets and data processing, the TSG  salinity calibration bottle and case numbers are logged on the FTOL rather than the SOL, as is the case with the CTD profiler salinity bottle and case numbers.  This practice, although somewhat inconsistent with the overall system philosophy, eliminates confusion and produces a positive net effect during subsequent data flow.

8. Prepare a cuvette containing 90% acetone and label the cap “B” using a permanent marker pen.  This will serve as the blank, and need be prepared only once at the beginning of the cruise, unless the bottle of acetone used is changed.  If the bottle of acetone is changed, discard the previous blank and prepare a new blank using the new acetone.  Store the blank in the portable electric cooler (or refrigerator unit).

9. Using forceps, place a glass fiber filter on the filtration device.  Rinse the device’s funnel with deionized water before attaching it.

10. Rinse the volumetric flask or graduated cylinder with deionized water, then shake out excess water. Gently shake the sample in the dark 1-L bottle to suspend the phytoplankton.   Fill the volumetric flask/graduated cylinder to just above the 200 ml mark.  Tap the volumetric flask to get out all air bubbles, then remove the excess sample to bring volume to 200 ml.

11.  Pour the sample into the filtering funnel, then turn on the vacuum pump, making sure the vacuum pressure is 0.211 kg/cm2 (3 psi).  Higher vacuum pressure will lyse  (break) the cells and bias the sampling.  Rinse down the filter column with deionized water from the squirt bottle.  Then, turn off the vacuum pump as the last of the water is draining through the filter, to avoid possible lysing.

12.  While the water is filtering, dispense 7 ml of 90% acetone into a clean cuvette (check the dispensing pump’s setting to be sure that one stroke equals 7 ml).  

13. After the sample has been completely filtered, remove the funnel.  Use clean forceps on the edge of the filter to carefully fold the filter in half, sample on the inside.  Place the filter in the upper part of the cuvette (see Figure 3.16).  Snap the cuvette cap on tightly, write the sequential number on the cap using a sharpie, and gently invert the cuvette to allow the folded filter to open up slightly, permitting acetone to reach the sample surface for extraction of the chlorophyll (Figure 3.16).   Avoid shaking the cuvette, possibly breaking off pieces of the filter and biasing the fluorometric reading.  Place the inverted cuvette into the rack in the refrigeration unit (or portable electric cooler) which is set to 4o C.  Record the sample number on the FTOL.

14. After 12 h gently remove the blank cuvette (labeled B) and the inverted sample cuvette (labeled with its consecutive number) from the refrigerated rack.  Put them upright in a rack and allow them to warm for a few minutes before reading.  

Note:  From here on, handle the cuvettes by the cap end.  Be sure the cap fits tightly.  Always wipe the cuvette thoroughly with a kimwipe to remove any fingerprints or dirt before placing the cuvette in the fluorometer. 

Always place the fluorometer cap over the cuvette to exclude interfering light.

Fluorometer values will fluctuate.  Watch the read-out for 5 seconds and record the midpoint of the observed values.  Do this for all fluorometer readings (blank, sample, standard.

15.  Wipe the blank cuvette and place it in the discrete fluorometer.  Cover with the fluorometer cap, and record the fluorometer display value on the FTOL.  Repeat the reading procedure for the sample cuvette, and also include the time you made the reading on the FTOL.

16. Replace the sample cuvette with the calibration-standard cuvette which has an “L” and an “H” embossed on the top, representing the low and high value standards.  Obtain the low value reading by first inserting the standard into the fluorometer with the “L” to the left side of the cuvette holder.  Obtain and record the reading under the appropriate column on the FTOL.  Rotate the standard 180( so the “H” is to the left side of the cuvette holder.  Repeat the reading procedure, and record the high value reading in the appropriate column on the FTOL.

Note:  The standard is notched and must be properly seated in the cuvette holder.

17.  If a sample cannot be read within 24 h of its being placed in acetone, a note should be made in the Comments section of the FTOL log.as to the actual date and time the sample was read. 

18. Clean and rinse all equipment with deionized water.  If the equipment can be adequately covered between samplings you may skip the initial rinsing steps on next sample.
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Figure 3.16.  Placing discrete sample filter in cuvette.  

At-Sea Instrument Maintenance-

· Flow-Through Sampling System

Do not run the system pump when the ship is in port for an extended period unless in a clean, well flushed port.  Oil and dirty water could damage or contaminate the plumbing and sensors.

· Discrete Fluorometer

No at-sea maintenance is performed on the discrete fluorometer.

· Flow-Through Fluorometer

During the cruise, on a daily basis, clean the cuvette on the flow-through fluorometer by closing the valves that circulate seawater to and from the fluorometer, unscrewing the plug on the top of the cuvette chamber, and gently scrubbing a couple of times up and down with the brush provided.  Replace the plug, and check system for leaks.  Record this maintenance on the FTOL.

· Thermosalinograph

The maintenance of the thermosalinograph is the responsibility of the vessel’s electronic technician.  However, users of the instrument, if exercising the following practices, will contribute to its maintenance:

a. Do not probe the internal sensors with Q-tips or other objects, because if the electrode surface is touched it will be necessary to re-platinize it.

b. Do not attempt to brush clean the sensors.

c. Do not leave fresh water in the cell if temperatures could fall below freezing.

d. Do not leave the cell dry as salt can crystallize on the electrodes, which can temporarily affect the accuracy of the measurements.  If the cell is to be drained for an extended period, cover the sensors with fresh water inside a correctly-sized piece of tygon tubing or just leave the cell full of fresh water (Note item c, above.) 
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4. Ships of Opportunity (SOOP) Survey Sampling

Robert L. Benway and Jack W. Jossi
National Marine Fisheries Service
Northeast Fisheries Science Center
 Narragansett Laboratory
Narragansett, Rhode Island 02882
1.1. Introduction

This section provides information required by volunteers conducting MARMAP ecosystems survey sampling from ships of opportunity (SOOP).  The use of vessels of opportunity for this kind of sampling results in a variety of arrangements between the scientific organization and the vessel personnel.  In some instances, the vessel personnel perform all operations and the scientists merely visit the ships to supply them with needed material, and to pick up data and samples.  In other instances, a volunteer may ride the ship and perform most of the operations. The following instructions are written for the latter case, and one particular vessel of opportunity, the M/V Oleander, presently transiting from New York to Bermuda.  Instructions for this vessel were chosen for inclusion here because all aspects of the operations are described.  However, those incompatible on other vessels are noted. 

From 1961 through 1974 the Oceanographic Laboratory in Edinburgh, Scotland, conducted monthly monitoring of the zooplankton and larger phytoplankton between Cape Sable, Nova Scotia and Boston, Massachusetts using the Hardy Continuous Plankton Recorder (CPR) (Hardy 1939).  In 1972 the U.S. National Marine Fisheries Service (NMFS), and the U.K. National Environmental Research Council developed an Aide Memoir for the extension of the long-term CPR survey into additional areas of the western North Atlantic, and for the joint development of instrumented towed bodies to use in this survey.  On the U.S. side the resulting monitoring program has been designated as the MARMAP Ships of Opportunity Program, or SOOP.  In the U.K. the program is termed the Continuous Plankton Recorder Survey, and is now managed by the Sir Alister Hardy Foundation for Ocean Science (SAHFOS) in Plymouth, England.  Three monthly sampling routes along the U.S. Continental Shelf (Figure 4.1) have resulted from this cooperation.  These routes are meant to supplement the time and space coverage of the “Research Vessel” surveys, and to allow examination of spatial and temporal variations at scales smaller than those permitted using “Research Vessel” data. The year 2000 marks the 40th since sampling began on the Gulf of Maine, the 30th on the Middle Atlantic Bight, and the 8th on the Georges Bank routes.
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Figure 4.1.  MARMAP Ships of Opportunity Survey of the United States Northeast Continental Shelf.

In 1978, as part of an agreement with the U.S. Maritime Administration (MARAD) and the NOAA National Ocean Service (NOS), concurrent measurements of water column temperature and surface salinity were added.  In 1991, through SAHFOS, 10 m temperature, salinity, and chlorophyll measurements were added to the Georges Bank route, and through NOS, near surface temperature and salinity measurements were added for all routes.

4.2.  Special Circumstances Involved in the Use of Ships of Opportunity

Because the owners, officers, and crews of ships of opportunity have volunteered their vessel and time to collect data for us, the careful practice of vessel etiquette is vital.  A thoughtless act can, and has, resulted in termination of this valuable partnership on some merchant vessels.  Following are several guidelines which will help maintain the partnership.  They will be covered in the pre-cruise training, but any uncertainties about protocol should be discussed with the person conducting the training.  See Appendix 7.5, the SOOP Volunteer Manual.

· Meal times are posted in your cabin.  Be on time!  You will have an assigned seat, given by the officers.

· Do not loiter in areas where crew or longshoremen are working.

· Keep noise level down, remembering that a good portion of the crew is off watch most of the time and may be sleeping.

· Notify the officer on watch when you will be going on deck to take samples—this is for your safety.

· Stay off the bridge during docking operations.

· Find out and adhere to protocol for entering the bridge (especially during darkness).

·  Feel free to ask the Captain or First Mate for assistance with any problems you may encounter.  They will be glad to help you.

·  Remember that you are a guest aboard the vessel.  The ship has agreed to allow our presence, and we must not abuse the privilege. 

4.3.  Temporal and Geographical Coverage

Measurements and collections along the routes are conducted monthly, usually during the first or second week of the month to permit revisits in the event of instrument failure or weather interference during initial attempts.

The current three sampling routes are shown in Figure 4.1. Because they are sampled by merchant ships which require flexibility in navigation due to weather or other factors the areas covered are best described by polygons rather than straight line transects.

Route MC extends from the Massachusetts/New Hampshire coast of the United States to Cape Sable, Nova Scotia, Canada, a distance of approximately 450 km, crossing Massachusetts Bay, Wilkinson Basin, the central Gulf of Maine ledges, Crowell Basin, and the western Scotian Shelf (Figure 4.1A)  Regular sampling began on this route in June, 1961.

Route MB extends from Ambrose Light off New York City toward Bermuda for a distance of approximately 450 km crossing the continental shelf, passing through shelf and slope water, and usually extending into Gulf Stream water (Figure 4.1B).  Regular sampling began on this route in January, 1976.

Route MG begins off Nantucket Shoals, Massachusetts and extends along the outer flank of Georges Bank (approximately at the 100 m isobath) towards Halifax, Nova Scotia (Figure 4.1C)  Regular sampling began on this route in 1993.

4.4.  The Stations versus The Operation

Unlike Research Vessel surveys, where the vessel conducts some operations while underway, but often stops at a station and conducts several operations, SOOP survey vessels conduct all operations while underway.  Another difference is that, while a Research Vessel survey operation is assigned to only one station, on SOOP surveys different aspects of some operations are given different station numbers, and these station numbers may not be contiguous, e.g., the launching of a Continuous Plankton Recorder (CPR) may occur at Station 1, and it may be retrieved at Station 25 – stations 2 through 24 usually consist of expendable bathythermograph operations.  

SOOP survey vessels used by the Northeast Fisheries Science Center (NEFSC) are also used by other scientific institutions.  For example, the vessel currently sampling along the MB route has instrumentation installed by NOAA’s Atlantic Oceanographic and Meteorological Laboratories, NOAA’s National Weather Service, the University of Rhode Island, and the NEFSC.  This results in a variety of shared and discrete responsibilities, and in differences in data logging to satisfy the various participants. 

4.5.  Operations

4.5.1.  Overview- A good overview of SOOP operations can be gained by considering the activities aboard the M/V Oleander, transitting from New York to Bermuda.  Volunteers perform all aspects of SOOP operations on this vessel. 

The M/V Oleander generally leaves Port Newark, New Jersey around 1700 (eastern time) hours each Friday.  Therefore, it is recommended that the volunteer sleep during the afternoon before leaving port, since, once sampling begins, it continues for about 24 h.  About 2 h after departure, when the ship has reached Ambrose Light Tower, the volunteer must be ready to complete the first station and make entries on the MARMAP Ship of Opportunity Log (SOOL).  When the vessel slows down to let off the pilot:

· the Continuous Plankton Recorder (CPR) is launched,

·  an expendable bathythermograph (XBT) probe is dropped, and 

· surface temperature and salinity recordings are made.  The entire first station should take about fifteen minutes.  

Then, for the next 5 or 6 h, XBT drops are made every hour.  Once over the continental shelf break (approximately 180–190 km from Ambrose Light Tower), these activities are performed every 15 min for 1 h.  Then the hourly XBT drops are resumed for about the next 12 h, until reaching a distance of 463 km (250 nm) from Ambrose Light Tower.  At, or shortly after this sampling, depending on vessels operations schedule, the final station occurs, consisting of hauling the CPR (do not tow the CPR a distance greater than 556 km (300 nm) and dropping an XBT. 

Note:  Launch and retrieval sites and times, and XBT deployment rates will vary on other routes.  These details are provided to the volunteer and ship’s officers prior to sailing.  Also, planned measurements may be altered or even terminated by the vessel’s officers for safety or other reasons.

The volunteer is then free to relax until the ship reaches Bermuda.

If the CPR failed to obtain a sample and/or XBT sampling was insufficient, observations will be repeated during the return (inbound) trip, in which case the first station occurs about the second day of travel.  If the CPR internal mechanism was faulty, it should be replaced; or, if the unit was not towed, it can be used on the return trip, as is.   The CPR will be deployed at a distance of 556 to 509 km (300 to 275 nm) from Ambrose Light Tower.  It will be retrieved in the vicinity of Ambrose.  If a repeat of the XBT sampling is needed, these measurements will begin at a distance of 556 to 509 km (300 to 275 nm) from Ambrose light Tower at a sampling frequency the reverse of that during the outbound trip.

In any case, samples will be taken from the ship’s flow-through sampling system twice daily for salinity calibration purposes during the return trip

4.5.2. Continuous Plankton Recorder (CPR) Operation

Background- The CPR has been towed by numerous merchant vessels since 1930 in the Atlantic, Pacific, and Indian Oceans. The M/V Oleander officers and crew have been making these tows since 1981.  However, the volunteer must remind an officer (preferably the Captain or First Mate) to launch and retrieve the CPR at the appropriate time, and to assist the crew during these activities, if necessary.

If questions arise that cannot be answered by the information presented in these instructions, ask the crew for assistance.  If no solution can be achieved in this manner, call the Narragansett Laboratory COLLECT from Bermuda.

Bob Benway

(401) 782-3295

Jack Jossi

(401) 782-3274

Daniel Smith

(401) 782-3253

Instrument Descriptions- 

1. The Hardy Continuous Plankton Recorder (CPR) is a robust towed body, approximately 1 m in length and 80 kg in weight (Figure 4.2).  It is designed to operate at towing speeds of 18.5-31.5 km/h (10-17 ), at a depth of 10 m.  The device is used to collect a continuous record of plankton along the track of the ship.  A full description of this instrument is given by Hardy (1939).

2. The wire used for towing the CPR is galvanized steel aircraft cable, 8 mm diameter, 7x19 configuration, with a soft eye spliced into the shipboard end, for easy attachment to the winching device (Figure 4. 3), and a hard eye with thimble spliced into the sea end for shackling to the CPR.

3.  A full list of supplies and equipment needed for this operation is provided in Appendix 7.6.

Sampling Frequency- Desired sampling frequency is once a month.

Standard Operating Procedures-

· Pre-Towing Operations

The CPR is delivered to the ship with its internal plankton sampling mechanism (PSM) ready for use.  Its towing wire is spooled onto the vessel’s warping capstan (Figure 4.3), the towing end is threaded through several fair-lead blocks, and the towing block, and is attached to the CPR.  This is usually done by the vessel’s crew.
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Figure 4.2.  The Hardy Continuous Plankton Recorder (CPR).
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 Figure 4.3.  Method of attaching CPR towing wire to capstan.

· Towing Operations

1. After leaving port, the crew should prepare the CPR for launching by attaching the soft eye-end of the CPR towing cable to the capstan with a clove hitch, and then shackle the soft eye to the cable.  Wind the cable onto the capstan, run the hard eye-end of the cable through the fair-lead and towing blocks, and shackle the hard eye to the CPR (Figure 4.3). 

2.  When the vessel reaches the first station (its position is well known to the Captain and crew—any departures from routine will be explained to the ship’s company and volunteer prior to sailing), the CPR is lowered into the water (“shot”) until the whipping on the cable reaches the sea surface.  Record all appropriate information on the MARMAP Ship of Opportunity Log (SOOL).  See Figure 4.4 for example, and Table 4.1 for detailed instructions on completing this log.  Observe whether the CPR is towing directly behind the ship.  If the CPR is skewed toward either side, make a note on the back of the SOOL.  Perform surface water sample and expendable bathythermograph (XBT) operations as described in sections 4.5.3 and 4.5.4, at this and subsequent stations until the CPR retrieval position is reached.  

3. If no circumstances interfere, the CPR will be towed until reaching the standard location for the route, which is known to the ship’s company, and at which point the CPR is retrieved and brought on deck.  This is the stage of the operation most dangerous to the instrument and the crew, but this operation is performed mostly without involvement by the volunteer.  Complete the recording of information on the SOOL after performing surface water sample and expendable bathythermograph operations at this station.

4. Continue XBTs until
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Figure 4. 4.  MARMAP Ships of Opportunity Log (SOOL).

Table 4.1. MARMAP Ships of Opportunity Log (Form SOO, 08/00), instructions for logging.

Note:  Field names in solid upper case are ORACLE column names in the ECOMON data base management system.  In the event that data are not available due to equipment malfunction or other cause, enter an asterisk (*) in the appropriate field and give reason under “Comments”.  Shaded fields need not be logged at sea.

	Field Name
	Field Description

	Page    of      
	Sequential page number of each log , and the total number of logs for the cruise, the latter filled in at end of cruise.

	Country
	The country to which the institution conducting this project belongs, e.g., USA.

	Project
	The name of the project to which these logged data contribute, e.g., SOOP.

	Vessel
	The full name of the vessel conducting this cruise.

	CRUNAM 
	Cruise name, e.g., OL9710, two-character vessel code, last two digits of the year, followed by two- digit number for cruise of that vessel in that year. 

	CPR Validity 
	Validity of the CPR sample: Y= sample may be used for all quantitative analyses; N= sample not usable for any analyses; Q= sample may be used for qualitative purposes.

	Body No.
	CPR/UOR towed body number: 001-500=standard and box-tail CPRs; 699-699=fast CPRs; 700-799=UORs.

	PSM No.
	Plankton sampler mechanism number: Usually a 3 digit number agreeing with the towed body number that the PSM fits, followed by a 1 digit number for the several PSM’s that fit that body.

	Impeller Setting
	The pitch of the PSM drive impeller, to the nearest whole degree.

	Data Acquisition System No.
	The serial number of the data acquisition system which may be used in the towed body.

	Route Code
	The two character code for the SOOP route being sampled by this cruise, i.e., MB, MC.

	CRUCOD 
	Cruise code, e.g., 94AB, last two digits of the year, followed by a two-character code assigned before the cruise.

	PSM Tunnel Reading
	The reading of the CPR silk at the bottom of the PSM’s filtering tunnel to the nearest 0.1 division (may be obtained by adding 2.4 to the silk reading taken at the storage tank lid’s gasket). 

	STA 
	Sequential number of the station beginning with one for the cruise.

	Oper. Code/XBT No.
	Operations Logging Codes:

CPR Shoot- Enter SHT in upper panel

CPR Haul- Enter HAU in upper panel

XBT Drop- Enter Sequential XBT Drop beginning with one for the cruise, in the lower panel. 

	Bad
	Enter “B” for those XBT operations which produced unusable (bad) data.

	Oper.Date
	Operation Date (GMT, day, month, year).

	TIM
	Operation Time (GMT, hour, minute).

	LAT
	North latitude of the operation to the nearest 0.1 minute.

	LNG
	West longitude of the operation to the nearest 0.1 minute.

	SFCTEMP
	Temperature of the water in the upper 5 m of the water column, to the nearest 0.1 degree C.

	BTMDPT
	Bottom depth at time of greatest depth of sampling gear for this operation, to the nearest whole meter.

	Btm
	Enter “B” if the XBT probe collected data to the ocean bottom.

	Surf. Sal. Bot.#
	Number of the bottle containing water for salinity determination.

	SFCSAL
	Salinity of the surface sample to the nearest 0.001 Practical Salinity Units.

	Comments
	Loss, damage to gear, net clogging, or any other information useful to the interpretation of data on this form.

	Recorded By:
	Name of  individual entering data on this log form.


Note:  If the CPR has failed to obtain a sample, the internal mechanism is replaced with a spare.  For those routes where a retry on the return trip is possible, e.g., the MB route, the volunteer will do so.  The other operations mentioned above need not be performed if they resulted in good data on the outbound trip.

Note:  If events occur that disrupt the schedule (e.g., encountering stormy weather), consult with the officer on watch.  Remember that it is better to remove the CPR too early rather than too late and that the officer’s opinion is final.  Occasionally, the CPR must be temporarily removed from the water.  Be sure to log all information about the intermediate haul and shoot on the SOO Log.  Do not add formalin to the CPR chamber after the first such haul!

· Post-Towing Operations

Once the CPR is on deck, use the wrench provided in the spare internal mechanism box to remove the nuts holding on the side panel (Figure 4.5).  Remove the panel.  Turn the locking tabs about 90 degrees to permit the internal mechanism to slide out.  Dump the seawater from the formalin tank (Figure 4.2), and check the internal mechanism to make sure the tow was successful as follows:

a.  Did the filtering material transport during the tow (i.e., is there more filtering material on the take-up spool than on the supply roll)?
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Figure 4.5  Diagram for removing the replacing CPR internal mechanism.

b.  Did the wire wind about halfway up the cone-shaped fusee (from base to tip of the cone.

If the answer to either of these questions is “no,” then the CPR tow was faulty. Do not use the formalin, but put the original internal mechanism back in its box.  Install the replacement mechanism into the CPR.  If you have trouble completely inserting the mechanism it is most likely that the mechanism’s gears are not meshing with the drive gears of the CPR towed body.  Pull it back out and rotate the CPR impeller a few dozen turns and reinsert the mechanism.  Repeat this process until the mechanism can be completely inserted.  Turn the tabs to latch the mechanism in place.  When putting the CPR side panel back in place, make sure the panel blister is oriented identical to the blister on the opposite side of the CPR.  The CPR is now ready for deployment on the return trip to New York.

If the tow was successful, pour the formalin over the filtering material wrapped around the take-up spool.  Make sure the filtering material is saturated with formalin, but do not fill the CPR well more than halfway.  Put the mechanism in its box, and replace the side panel on the CPR. 

Note:
Formalin is a saturated aqueous solution of formaldehyde gas, about 40% formaldehyde by weight.  The preferred buffer is marble chips.  These are added to the formalin supply container, not sample container, in a quantity to produce an excess base.  This results in a sample container receiving a preservative that is basic, but one that will not remain so indefinitely.  Investigators working on samples containing delicate calcareous specimens may wish to alter the preservative they use.  Extreme caution should be exercised when formalin is being used as there are indications that it can cause serious health problems.  For further information about preservatives, see Steedman (1976).

4.5.3  Expendable Bathythermograph Operation

Background- Water column temperature, including bottom temperature data has traditionally played an important role in ecosystem analyses.  During SOOP surveys these data are obtained using expendable bathythermographs (XBTs) connected to a personal computer and transmitted to the Geostationary Operational Environmental Satellite (GOES)(Figure 4.6).  Various XBT probes are used to obtain these data to bottom depths of slightly over 500 m.
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Figure 4.6.  SEAS III- Shipboard data collection system.

Instrument Descriptions-

1. Expendable Bathythermograph launching and recorder instrument, e.g., Sippican Mark-9, Mark-12, or equivalent, reaching to at least the following accuracy: 



Temperature


±0.2 C



Depth



±2% of depth of each observation

2. Shipboard Environmental Acquisition System (SEAS) software version 3.1 or later (Figure 4.6).

3. Personal computer with appropriate interface card.

4. Synergetics satellite transmitter, model 3400A, or equivalent (Figure 4.7).
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Figure 4.7.  SEAS III-  Data transmission network.

5. A full list of supplies and equipment needed for this operation is provided in Appendix 7.6.

Sampling Frequency -

Desired sampling frequency is once a month. 

Standard Operating Procedures-

· Methods for Computer and Instrument Setups

1.  The computer used in this operation is installed on the ship and usually is running at all times.  However, should you need to reset the computer for any reason, follow the directions in Table 4.2.

Table 4.2.  General instructions for setting up the computer and related instruments for an expendable bathythermograph operation using SEAS software version 3.1.

	Step
	Action/explanation
	Computer commands

	
Powering up the Computer

	1.
	To power up
	Insert the SEAS III program diskette into the left-most disk drive (drive A:) and turn on the computer. 

	
Rebooting the Computer

	1.
	If the computer is already on, and you need to “reboot” for some reason
	Simultaneously press the [Ctrl] [Alt] [Del] keys

	2.
	Type the GMT (Greenwich Mean Time) date at the prompt using the on-screen format.
	Press [Enter]

	3.
	Type GMT time to the nearest second using the ship’s clock and following the on-screen format (e.g., 13:56:36)  It is extremely important that you are accurate when entering the time into the computer!
	Press [Enter]

	
	The computer will then display the A: prompt.
	

	
Loading the SEAS Software

	1.
	If you need to load the SEAS software, from the A: prompt
	 Type SEAS and press [Enter]

	
	If the transmitter also has lost power, or fails to respond to the computer for any reason, the computer will tell you to re-initialize GOES immediately (see section 4.5.   If the transmitter is functioning properly, the message “GOES enabled and running” and the transmitter values are displayed.
	

	2.
	If the computer again asks you for the current date and time, please enter correct values.
	Assuming you entered the correct GMT parameters when powering up the computer, you can simply press [Enter] at the date and time prompts.

	
Advance to the SEAS MAIN MENU

	1.
	To advance to the SEAS MAIN MENU
	Press any key

	2.
	
	Use the various function keys (across the top of your keyboard) to perform menu commands.


2.  On any return transect before launching any XBTs (see Table 4.3), you will need to change the cruise identifier as the return trip is considered a new cruise.

Table 4.3
Changing cruise identifier when a SOOP return transect is necessary.

	Step
	Action/explanation
	Computer commands

	1.
	To get to the SYSTEM SETUP menu, from the SEAS MAIN MENU
	Press [F8]

	2.
	To access the CRUISE SETUP menu
	Press [Fl]

	3.
	To alter the cruise identifier
	Press [F4]

	4.
	Type the cruise name listed on the upper right corner of your inbound log sheet (e.g., OL9028)
	Press [Enter]

	5.
	To return to the SEAS MAIN MENU
	Press [F10]


3.  You also need to change the next XBT drop number when beginning any return transect because the return trip is considered a new cruise (see Table 4.4).

Table. 4.4.
Changing XBT drop number when a SOOP return transect is necessary.

	Step
	Action/explanation
	Computer commands

	1.
	To get to the SYSTEM SETUP menu, from the SEAS MAIN MENU
	Press [F8]

	2.
	To access the XBT UTILITIES menu
	Press [F2]

	3.
	To alter the XBT drop number
	Press [Fl]

	4.
	Change the next drop number to 001
	Press [Enter]

	5.
	To return to the SEAS MAIN MENU
	Press [F10] twice 


4.  Initializing the GOES Transmitter

Do not initialize the GOES transmitter unless, either the computer indicates that the GOES transmitter is not initialized or a NOAA instructor instructs you to do so.  Table 4.5 contains instructions for the initialization and Table 4.6 gives the GOES utilization parameter values.

Table 4.5.
Instructions for initializing the GOES transmitter.

	Step
	Action/explanation
	Computer commands

	1.
	To get to the SYSTEM SETUP menu, from the SEAS MAIN MENU
	Press [F8]

	2.
	If you have been instructed to initialize the transmitter
	Press [F3]

	3.
	You are now at the TIME AND GOES INITIALIZATION menu.  Check the time and date display in the upper right corner of the screen; if either value is incorrect
	Press [Fl] and enter correct GMT values

	4.
	Once the time and date are accurate
	Press [F2]

	5.
	The computer will ask if you want to change the parameters displayed on the screen.  
	Type ‘y’ for yes and [Enter]

	6.
	Initialization parameter values:
	Enter the parameters listed in Table 4.6.  To double-check your input before leaving GOES PARAMETERS, select [n] at the prompt.

	7.
	When prompted again for correctness of GOES parameters
	Select [y] at the prompt

	8.
	The computer then instructs you to switch off the transmitter.  There is a toggle switch on the transmitter labeled “DC OUTPUT POWER SWITCH.”  Pull on the toggle and shift it to the off position.
	Press [Enter]

	9.
	When the computer tells you to turn the transmitter power back on, do so.
	Press [Enter]

	10.
	If all is well, the computer will go through an initialization process and display the new transmitter values.
	Press any key

	
	You will be returned to the TIME AND GOES INITIALIZATION menu
	

	11.
	To return to the SEAS MAIN MENU
	Press [F10] twice 


Table 4.6
GOES initialization parameter values

	Parameter
	Value

	Bathy I.D.:
	150013D8

	Bathy Channel:
	214

	Bathy Pre/postamble:
	0

	Bathy Interval:
	01:00:00

	Bathy Time:
	00:26:00

	Met I.D.:
	15100730

	Met Channel:
	212

	Met Pre/postamble:
	0

	Met Interval:
	03:00:00

	Met Time:
	00:00:00


· Launching the XBT

At the first station (immediately after launching the CPR) prepare for an XBT drop.

1 The proper type of XBT probe is selected according to the bottom depth at the sampling location.  To select the proper type of probe, obtain the ship’s position/depth from the crew.  If the depth is 180 m or less (about 95 fm), use a T-10 probe. 

2 If the bottom depth is greater than 180 m (about 95 fm), generally over the continental shelf break or deeper waters, use T-4 or T-6 probes.  If, for some reason, the ship slows down to less than 10 kt, and you are to be sampling each hour, alter your sampling regime to every 1 1/2 h (so that you do not run out of XBTs).  If sampling at two hours intervals, alter the rate to every 3 h.  However, if the ship increases speed to 16 kt or greater, then alter your sampling regime to every 45 min, or 90 min (1/1/2 h), respectively.  Regardless of ship speed, perform XBT drops every 15 min over the shelf break.

Note: The “shelf break” is the region where the ocean bottom depth rapidly increases by several thousand meters over a relatively short horizontal distance.  Ask the crew to help you locate the shelf break if you are at all unsure. Sample every 15 min over this region of rapid bottom depth change because we need a detailed picture of the region.

3 Make sure a blank, formatted data diskette is in the right-hand disk drive (drive B:).  Refer to Table 4.7 for computer instructions for launching the XBT probe.  The computer then displays a graph and tells you to launch the probe.  The computer will not activate until the probe is launched and strikes the water.

Table 4.7.
Computer instructions for launching the XBT probe.

	Step
	Action/explanation
	Computer commands

	1.
	To launch a probe, from the SEAS MAIN MENU
	Press [F3]

	
	If a data diskette is not in the B drive, the computer will instruct you to insert one.
	

	2.
	To select an XBT probe type, from the XBT menu
	Press [F1]

	3a.
	For a T-10 probe
	Press [F5]

	3b.
	For a T-4 or T-6 probe (do not select [Fl] or [F3] for T-4 or T-6 probe types—there is a software problem with those selections)
	Press [F4]

	4.
	Enter a bottom depth of 200 m for a T-10 probe or 505 m for a T-4/T-6 probe.
	Press [Enter]

	5.
	When you enter 505 m for a T-4/T-6 launch, the computer will ask if you want to reduce the probe’s maximum operating depth.  
	Answer [y], and enter 505 m again at the next prompt.

	6.
	In response to the questions about position
	Press [Enter]

	7.
	Do not enter a bucket/injection temperature.  The computer will automatically assign a value of 99.9.
	Simply press [Enter] at the prompt

	8.
	The computer then gives you the opportunity to check all of your entries.
	If you need to make corrections, press [n]; else press [y].

	9.
	Insert the probe canister into the hand or deck launcher
	Press [Enter]


4.
Launch an XBT from the side of the ship away from any wind to reduce chances of the wire touching any parts of the ship.  Do not touch the XBT copper wire with your fingers.  Log the exact time of the launch on the MARMAP Ship of Opportunity Log (SOOL).  See Figure 4.4 for example and Table 4.1 for detailed instructions for completing this log.

5.
Troubleshooting the XBT Probe/Computer Interface.  If an XBT is launched and the computer does not respond, check the following items in order:

a. Is the Sippican Mark-9 box, or the Mark-12 card turned on?

b.  Did you load the XBT correctly?

c.  Are the hand launcher wires attached to the Mark-9 or Mark-12 connectors?

d.  The hand launcher itself may be damaged.  Try switching to the spare unit, making sure to match wire color codes on the Mark-9 box or Mark-12 card.

6. Detecting a Faulty XBT Launch- Once the launch is made, the computer graphs temperature versus depth.  Check to see if the XBT was bad (about 10% are faulty).  Look for shotgun patterns, inappropriate temperatures, and shallow depths on the computer screen graph.  The easiest way to determine if the temperatures are reasonable is to switch the monitor’s display to the thermosalinograph, or to the acoustic doppler current profiler computer, where surface temperatures are displayed, or call the engine room and ask for a reading from the thermosalinograph.

If the drop is determined to be bad, go through the launching process again.  Note that this second drop will be assigned the next sequential number automatically (e.g., if the first XBT launch number was 016 at station 16, the second launch at station 16 will be number 017).  Drop no more than two probes at any given station, even if both probes were bad.

Note:  The XBT launch numbers should begin with 001 and continue in consecutive order (the computer automatically advances the XBT number), with each new station.  When performing a return (inbound) transect, make sure you start with a new, blank, formatted data diskette and that the first drop is number 001 (Tables 4.3 and 4.4).  Please label both diskettes with the ship’s name, the date, station numbers, and cruise direction (e.g., “inbound”).  Remember to change the cruise identifier before beginning any inbound XBT drops.

7.
Successful XBT Launch-  If the drop is determined to be good, follow the computer instructions in Table 4.8.

Table 4.8.
Computer instructions for processing a successful XBT launch.

	Step
	Action/explanation
	Computer commands

	1.
	To advance beyond the graph
	Press [Escape]

	2.
	The computer will then generate bathy message data
	Press any key to continue

	
	Obtain a position from the crewman on duty.  Write the position and the time of launch on the log sheet.  Also obtain a bottom depth for the launch position.  Multiply the number of fathoms by 1.8 to obtain meters (i.e., m = 1.8 x F), adding 5 m if depth is less than 460 m.  Please remember to record the appropriate station information on the log sheet, using pencil only.  Make any necessary notes or calculations on the back of the log sheet.

	3.
	You will be asked if you wish to transmit XBT data now.  Answer no to this question.
	Type ‘n’ for no and press [Enter]


7.  Computer instructions for final processing of XBT data are given in Table 4.9.

Table 4.9
Computer instructions for final processing of XBT data.

	Step
	Action/explanation
	Computer commands

	1.
	From the XBT menu
	Press [F2]

	2.
	Enter the drop number you wish to edit
	Press [Enter]

	3.
	To edit the XBT header information
	Press [F7]

	4.
	The computer will ask you if the header entries are correct.
	Answer [n], and then enter the correct values for date, time, position, and bucket temperature using the entries on your log sheet.

	
	Note 1: You will always be in North latitude and West longitude. 

Note 2:  If the actual depth listed on your log sheet is less than 500 m, then enter the log sheet value + 5 m into the computer.  If the actual depth is greater than or equal to 500 m, then enter 500 m into the computer.  The addition of 5 m to the actual depth is to insure that all data to the bottom are included by the SEAS software.  Once you have corrected the header information, you can send that drop to the satellite. 

	5.
	To get to the XBT INFLECTION POINTS menu
	Press [F4]


8.  Transmitting a Message- You are now ready to transmit data to the GOES satellite.  Instructions are provided in Table 4.10 and Table 4.11. 

Table 4.10.
Computer instructions for preparing to transmit XBT data.

	Step
	Action/explanation
	Computer commands

	1.
	To get to the XBT INFLECTION POINTS menu, from the SEAS MAIN MENU
	Press [F3]

	2.
	 To advance to the XBT menu
	Press [F2]

	3.
	Enter the drop number that you wish to transmit
	Press [Enter]

	4.
	To transmit data 
	Press [F4]

	
	When transmission is complete, you are returned to the XBT INFLECTION POINTS menu.
	


Table 4.11
Instructions for transmitting XBT data to the GOES satellite

	Step
	Action/explanation
	Computer commands

	1.
	At the XBT INFLECTION POINTS menu
	Press [F2]

	2.
	At the next three screens
	Press [Enter]

	3.
	At the next screen
	Press [F10]

	4.
	The computer will ask if you wish to send the XBT message. 
	Type ‘y’ for yes and press [Enter]

	
	The computer will transmit the station information to the transmitter and then return you to the XBT INFLECTION POINTS menu.
	

	5.
	To return to the SEAS MAIN MENU
	Press [F10] twice


4.5.4.  Flow-Through Sampling System Operations

Background- In order to improve the spatial and temporal resolution of temperature and salinity data, continuous measurements of these variables are made in the near surface waters via a thermosalinograph (TSG) connected to a special plumbing system termed the Flow-Through Sampling System.  The system is built into the vessel.  Installation and maintenance of the system, to assure quality data is the responsibility of NOAA’s Atlantic Oceanographic and Meteorological Laboratories (AOML) with assistance in the collection of data from the NEFSC, Ecosystem Surveys Monitoring Group.

Independent samples for the calibration of the conductivity sensor in the thermosalinograph are required and are the responsibility of the NEFSC, Ecosystem Monitoring Group.  Samples for this purpose are obtained from the vessel’s flow-through sampling system, with analyses performed ashore.

Instruments Descriptions-

1. Flow-Through Sampling System:  The seawater system consists of an intake, strainer, pump, flowmeters and piping.  The intake depth to the flow-through sampling system must be known and recorded.  The setup for pumping seawater to the instruments should be as direct as practical to avoid excessive heating or cooling, and spatial and temporal offset.  Typically, seawater should flow through the TSG at approximately 19-57 L/min (~5-15 gpm).  The seawater should be pumped using a Teflon-lined or stainless steel pump rated at roughly 113 L/min (~ 30 gpm) with a 6.1 m (~20 ft) head pressure.  A 3-mm (~1/8 in) inline stainless steel strainer located very near the intake should be installed to prevent large particles from damaging the instruments.  Teflon-lined piping is preferred, however, either stainless steel or PVC are acceptable.  The piping should contain a flowmeter to monitor the rate of water flow and a vent or bubble trap to eliminate or minimize bubbles from reaching the instruments.  If a fluorometer is to be used in the system, all piping to the fluorometer should be covered to prevent light from entering.  The system should allow the user to draw samples of the seawater immediately after it passes through the instruments.  Provisions to stop the flow of water during cleaning of the instruments are required.

2. Thermosalinograph (TSG):  A SEA-BIRD Electronics, Inc. SBE Model 21 thermosalinograph, or equivalent, is mounted in a PVC water jacket assembly connected to the flow-through sampling system.  Minimum required specifications for this instrument are as follows:

Specification



Range

Accuracy
Resolution

Conductivity (S/m):

0-7

±0.001

±0.0001

Temperature (ºC):


-5 to +35
±0.01

±0.001

Max Sample Interval (sec):

5



Water Jacket Volume  (L):

approx. 5


Water Jacket Pressure (psi):
15

3. The full list of equipment and supplies for this operation is provided in Appendix 7.6

Sampling Frequency- During the inbound trip only, no less than two series of salinity calibration samples are collected each day for calibration purposes 

Standard Operating Procedures- 

While on board the M/V Oleander, you will be asked to collect a series of discrete salinity samples, usually during the return trip from Bermuda to New York.  These samples will be analyzed at NOAA’s Atlantic Oceanographic and Meteorological Laboratories, Miami, FL.  They will be used as part of NOAA’s ongoing efforts to both monitor various aspects of marine ecosystems and calibrate the thermosalinograph (TSG) instruments that collect the data. The (TSG) is located in the forward area of the engine room. The bottles to be used are located in blue plastic shipping containers.  A case of 24 bottles can be found in each shipping case.  Each bottle holds up to 200 ml of seawater for analysis.  Each bottle’s sample is safeguarded by both a plastic insert and a plastic screw cap to insure that the insert does not pop off.  Particular attention must be paid to the timing of taking the sample to permit it to be used for calibration. You will be shown how to draw a sample from the TSG unit and log information about this operation, by the NOAA representative visiting the vessel before you depart. 

Timing of the Series

Six series are to be conducted between Bermuda and New York. Each series requires that 6 samples be taken over a 5-in period, beginning at the top of the hour. 

1. If possible, begin each series of 6 samples at the top of the hour.  Make sure that  your watch is set exactly to the computer clock of the TSG computer system.

2. Begin your rinses early enough to permit the start of collecting at the top of each minute for each of the six samples.  It will take approximately 3 seconds to fill each bottle.  For example, if the sampling begins at 1200 GMT, the samples should be filled at:

1200

1201

1202

1203

1204

1205

3. Repeat this exercise twice daily around your sleep schedule; although it is important to collect the samples, the particular time of their collection is less important.

Sample Collection- Water samples are collected in the engine room as described below.

1. Turn the sample flow knob counter-clockwise to create an even flow through the PVC pipe. 

2. Remove the bottle cap and insert, and rinse the cap, insert, and bottle with a small amount of seawater three times prior to filling.  This can be done in about 30-45 seconds. Discarded water goes into a floor drain and thence the bilge.

3.  Once you have completed the rinses, fill the bottle to the neck area leaving at least one inch of headspace between the top of the liquid and top of the bottle.

4.  Replace the insert, and replace the screw cap for storage and shipment.

5.  Repeat steps 1-4 for the remaining water samples of the series.

6. Log the relevant information about this operation on the Thermosalinograph Log Sheet for Discrete Samples (TSG).  See Figure 4.8 for example, and Table 4.12 for detailed instructions on completing this log.

7. Place log sheet(s) in box with sample bottles for pick up by NOAA representative. 

8. For problems or questions that cannot be dealt with aboard ship call Gregg Thomas: NOAA, AOML: 305-361-4348.
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Figure 4.8.  Thermosalinograph Log Sheet for discrete samples.

Table 4.12.  Thermosalinograph Log (Form TSGL. 12/98) for discrete samples, instructions for logging.

Note:  Field names in solid upper case are ORACLE column names in the ECOMON data base management system.  In the event that data are not available due to equipment malfunction or other cause, enter an asterisk (*) in the appropriate field and give reason under “Comments”.  Shaded fields need not be logged at sea.

	Field Name
	Field Description

	CRUNAM
	Cruise name, e.g., OL9710, two-character vessel code, last two digits of the year, followed by two-digit number for cruise of that vessel in that year.

	Bottle#
	The number etched on the bottle used for collecting each sample.

	Date
	The Greenwich Mean Time date (day-month-year) that the sample was collected.

	Time
	The Greenwich Mean Time (hour-minute) that the sample was collected.

	Comments
	Loss, damage to gear, or any other information useful to the interpretation of data on this form.

	1.2.3.4.5.6.
	The individual samples that make up each series.

	Recorded by:
	Name of person logging the above information.
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MOVE THE FOLLOWING TO SHORE SIDE SUPPORT.  This “reference number” equals the Trawl Survey stratum number, a hyphen, and the ECOMON planned station within the stratum, e.g.:  37-2, 37-3, 352-1 

5.1.  Introduction

This section covers the shore-side support for “Research Vessel” surveys.  It includes all pre-cruise as well as post-cruise requirements for making these surveys a success.  In a system sense, it is closely tied to Section 3, “Research Vessel Survey Sampling” of this manual, and to the MARMAP Ecosystem Monitoring: ECOMON: Data Users Guide (Goulet, In Review), and should be used in close conjunction with them. For example: 

· The flowmeters are calibrated and mounted at least once a year (Section 5.5).

· Prior to a cruise, the field party is selected and trained (Section 5.2); station locations are selected (Section 5.3); the Cruise Plan is written (Sections 5.3); equipment is serviced (Section 5.4); and equipment and supplies are procured and placed on board the ship (Section 5.4).

· After a cruise equipment procurement and servicing begins; the Cruise Report is written (Section 5.3); salinity samples are processed (Section 5.6); and Bongo samples are processed (Section 5.7)

5.2.  Field Party

The Field Party for “Research Vessels” surveys consists of two or four individuals.  Four individuals comprise the Field Party on dedicated ecosystem monitoring surveys.  Of these, one serves as Chief Scientist and Watch Chief and a second serves as Watch Chief on the opposite watch.  These two individuals should be experienced in ecosystem  monitoring surveys.  The remaining two individuals may be volunteers.  On joint ECOMON surveys, the field party consists of fourteen individuals, of which two are responsible for the ecosystem monitoring survey component.  At least one of these, the Lead Ecosystem Monitoring Designee, must be experienced in ecosystem monitoring surveys.  The other may be a volunteer.  (See Section 2.2 for the responsibilities of the Chief Scientist and/or the Lead Ecosystem Monitoring Designee.)

5.2.1.
Selection

A member of the Ecosystem Monitoring Group coordinates the staffing of “Research Vessel” survey field parties.  This includes recruiting volunteers and arranging for the necessary paperwork and training.

5.2.2.  Training

Prior to the departure of a cruise, a meeting is held with cruise personnel to review the cruise plan and for training.  Training of personnel for collecting samples and data at sea is an important task that should be conducted prior to vessel departure.  At this meeting the following points are to be covered:

1. Review of the Cruise Plan.

2. Operation of the CTD unit.  This involves using the software, mounting of the unit on the tow wire, when and how to change batteries, and troubleshooting some of the common problems. and recording the data on the Station Operations Log (SOL, see Section 3, Figure 3.5). 

3.  Deployment of the Bongo plankton sampler.  This includes demonstrating and rigging the components, (Bongo frames with flowmeters and nets, and chain and depressor ball), reading flowmeters, and instructions on washing plankton samples from the nets, retying net cod ends, performing minor net repairs and filling out the Bongo Tow Log (BTL, Section 3, Figure 3.7). 

4.  Preservation and labeling of the plankton samples. This includes criteria for filling more than one jar, the distinction between the two nets and circumstances under which a tow is repeated (see Section 3.4.2). 

5. Water bottle cast procedures.  This includes cocking and mounting the water bottle, dropping the messenger, drawing the sample and recording the pertinent data on the Station Operations Log.

6. Collecting salinity and chlorophyll calibration samples and processing chlorophyll samples.  This includes drawing the samples, reading the blank, standard and sample measurements and filling out the Flow-Through Operations Log (see Section 3, Figure 3.15).

7. Procedures for completing log forms properly and maintaining consistency between log forms, samples, etc.

6.3. Cruise Plans and Reports

5.3.1.  Cruise Plans

For dedicated ecosystem monitoring surveys the Chief Scientist through the Survey Operations Coordinator submits a Cruise Plan, no less than 90 days prior to a departure, to the NEFSC Vessel Coordinator at Woods Hole.  This will meet scheduling requirements, e.g., the U.S. State Department must forward the Cruise Plan to the Canadian Government for permission to conduct operations within Canadian territorial waters.  It also provides sufficient time for staffing, training, and equipment preparation.  Any changes to the Cruise Plan that become necessary after the initial submission must be delivered to the Vessel Coordinator as promptly as possible.  A standard format for these plans is shown in Appendix 7.1.

For joint surveys, the Cruise Plan is prepared by the Fisheries Independent Surveys Group.  The ecosystem sampling locations are selected from among the fisheries independent sampling stations.  These station positions are obtained from an ascii file provided by the Fisheries Independent Surveys Group by disc or E-mail.  Station locations selected for ecosystem sampling must be communicated to the Chief Scientist no less than four days prior to the cruise. 

5.3.2.  Station Locations

Thirty stations within each region (Middle Atlantic Bight, Southern New England, Georges Bank and Gulf of Maine) are randomly selected.  These are a subset of the fisheries independent sampling locations for joint surveys, or a randomly generated set of stations for the dedicated ecosystem monitoring surveys.  

During the MARMAP decade, stations were in fixed locations.  From 1991 to 1994 a transect-based station location pattern was used, with a CPR being towed between bongo stations.  (Figure ?).  In 1995 CPRs were no longer used for Ecomon cruises, and bongo stations were selected randomly, similar to what the Ecosystem Surveys Branch was using but with different software.  This software would select approximately 30 random stations for each of the four regions, either subsetting them from the more numerous trawl stations or selecting them independently for dedicated Ecomon cruises.  After 2000, the subsetting routine for this software ceased to function, so stations were then selected manually from the trawl stations, where “piggy-back” plankton work was carried out.   In 2004 a new selection program was implemented which   allowed for random sub-setting of the trawl stations for plankton work or the independent generation of 120 randomly stratified stations (30 per region) for dedicated Ecomon cruises.  

A station location on a dedicated ecosystem monitoring survey may be moved by the Chief Scientist at the request of the Master should weather conditions or fixed gear at the site jeopardize the safety of personnel, the vessel or the sampling equipment.  A station can be dropped if there is a time constraint, i.e., a station cannot be reached before the end of the cruise.  

Protocol for Non-standard Sampling for Collaborative Investigators

Requests occasionally are received from outside investigators for the collection of special samples during dedicated ecosystem monitoring cruises.  These requests are dealt with on a case-by-case basis by the Chief of the Plankton Investigation.  The Investigation Chief makes the final decision for approval of such sampling and also checks with the head of the Fisheries Oceanography Branch for approval when CTD data collection is involved.  Any logs filled out for such non-standard sampling are checked for accuracy and completeness by the Chief Scientist and are turned over to the outside investigator, along with all data and samples collected, upon completion of the cruise.  Processing of this data and analysis of samples is the responsibility of the outside investigator from that point on, unless some other arrangements have been made.

Care should be taken that special samples and log sheets are numbered so as not to be confused with standard ecosystem monitoring log sheets (i.e., use a 500 number system or designate them as Haul 2).

5.3.4.
Cruise Reports


Within one month of the completion of a dedicated cruise, or any cruise on which an ecosystem survey staff member was Chief Scientist, that chief will deliver a Cruise Report to the Survey Operations Coordinator to be forwarded to the Vessel Coordinator.  Among other things this allows the U.S. State Department to forward the cruise results to the Canadian Government in time to meet the post-cruise obligations as set forth by the Canadian Department of Foreign Affairs.  See Appendix 7.2 for the standard cruise report format.

5.4  Equipment and Supplies

5.4.1.  Cruise Staging

Prior to a cruise, the Survey Operations Coordinator will ensure that all necessary shipboard equipment and supplies for meeting the cruise objectives are delivered, loaded and properly set up (See Appendix 7.3 for the equipment and supply list).

5.4.2  Equipment List

The equipment and supplies necessary for conducting a standard “Research Vessel” ecosystem monitoring survey are usually stored and maintained at Narragansett, Rhode Island.  Much of this gear is packed in inventoried boxes in preparation for transport to the port of cruise departure.  At the end of a cruise, commonly during transit from the last station to port, the gear is returned to these inventoried boxes, and then transported back to Narragansett.  During this activity consumption of supplies is noted in the “Present” column of the Research Vessel Survey List of Equipment (Appendix 7.3).  Any loss, damage, or malfunction of gear is noted and the information conveyed to the Survey Operations Coordinator.  Appendix 7.3 lists the boxes and gear that each contains.  

5.5.  Flowmeter Mounting, Service, and Calibration 

5.5.1.  Flowmeter Mounting 

Flowmeters are suspended in the center of each of the two mouths of the Bongo frames using lengths of monofilament line which are run through holes on the flowmeter mounting pin and in the sides of the Bongo frame.  The monofilament lines are secured at each cut end with nicopress sleeves  (See Figure 5.1), and should have little or no slack in them.
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Figure 5.1.  The MARMAP Bongo sampler on tow wire with CTD profiler (modified from Posgay and Marak, 1980).

5.5.2.  Flowmeter Servicing

The flowmeters used are General Oceanics Model 2030R Series (Figure 5.2.).  Before and after each cruise, the flowmeters are inspected for physical damage and for any other needed maintenance.  The gear box is topped off with lubricant, (Dow Corning 200 Fluid 20 CST), if necessary, by removing the small screw on the back of the flowmeter next to the rotor shaft.  Be careful not to lose the small o-ring on it.  Lubricant is added through the small screw-hole using a syringe or a fine-pointed pipette.  Rotors should be checked periodically to ascertain that they turn freely, and that they are firmly on the shaft by means of the set screw on their side.  This can be tightened with an Allen wrench provided in the plankton tool kit.  If any gears or rotor blades are broken or do not turn freely, repairs are performed or the flowmeter is retired from service.  If the flowmeter is rebuilt at the factory it cannot be considered the same flowmeter even though it has the same serial number.  It must be recalibrated before it is placed back in service (see Section 5.5.3).  The new calibration must be delivered to the Data Coordinator before the flowmeter can be put back in service..

5.5.3.  Flowmeter Calibration

Flowmeters are calibrated annually in a tow-tank.  Prior to 2002 calibrations were carried out at the Graduate School of Oceanography, URI.  Starting in 2003, calibrations have been carried out at the Naval Underwater Warfare Center in Newport, RI.  The flowmeters are suspended beneath a movable carriage and towed at about 2.8 km/hr (1.5  knots).  A series of ten tows is performed, each consisting of a tow in both directions over a total measured distance of 20.33 m.  Several flowmeters can be towed at once.  After each tow the revolutions of each flowmeter are recorded to the nearest whole revolution (the right-most digit registers a tenth revolution and is ignored).  Using a spreadsheet program, the average number of revolutions for the tow distance for the ten series is computed.  That number is divided into the tow distance, giving the number of meters per revolution for each flowmeter.  This is the calibration factor.  Each flowmeter is identified by a unique 5-digit serial number provided by the manufacturer.  The serial number, its calibration factor, and the date for the series are delivered to the Data Coordinator for recording in an ECOMON data table. The units of the calibration factor (meters per revolution) were chosen so that the factor would be applicable to nets of different mouth area for obtaining volume of water filtered.
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Figure 5.2.  Flowmeters used with the MARMAP Bongo sampler.

5.6 Salinity Sampling 

5.6.1 Instrumentation.The salinometer (a Guildline Model 8400A, or equivalent) should be calibrated before (Section 5.6.2) and after (Section 5.6.4) each run of salinity samples to assure that the machine is giving accurate conductivity ratios and has not drifted during the sample processing.  It is calibrated using Ocean Scientific International Ltd. IAPSO standard seawater, which is natural North Atlantic seawater diluted to produce  close to 1.0 conductivity unit with salinity near 35 ppt.   

5.6.2.  Salinometer Calibration 

1. Power up the salinometer and allow sufficient time for the water bath to stabilize at 27 degrees Celsius.  This usually takes about 4 h.

2. Open a vial of standard seawater at one end and insert the open end into one end of the larger adapter (a black rubber tube).  Insert the smaller adapter (a brown rubber tube) into the other end of the larger adapter. 

3. Replace the standard short pickup tube on the salinometer with the longer pickup tube and insert the pickup tube through the adapter tubes and into the vial.  

4. Slide the vial up snugly against the top of the pickup tube intake, forming an airtight seal. 

5. Turn on the pump, turn the FLOW RATE INCREASE knob clockwise to the maximum position and flush the 4 conductivity cells visible through the window in the front panel 3 times. (When all the cells have filled they can be emptied by placing a finger over the hole on the front panel marked FLUSH).

6. Refill the conductivity cells and turn the FUNCTION switch from “SBY” (Standby) to READ. Allow the display to stabilize.  Adjust the SUPPRESSION switch until a non-blinking, positive display appears.  Alternate between taking readings and flushing if the reading is not stable (turn the function switch back to standby [STB] before flushing).  The reading should be twice the ratio printed on the IAPSO standard bottle.  If the stable reading is different, loosen the standardize button and carefully turn the knob to achieve the desired readings.  Once the desired reading has been achieved, lock the STANDARDIZE knob.

5.6.3. Sample Processing 

Labeled cases of seawater for salinity analysis, are brought to the Narragansett Laboratory so measurements can be made with a salinometer.  Cases containing the seawater bottles should be placed in the same room as the salinometer for at least 6 h prior to analysis to allow the seawater temperature to equilibrate to the temperature of the room.  

Turn on the salinometer at least 4 h prior to use to allow its water bath to     stabilize at the preset bath temperature, usually 27ºC.

1. To begin sample processing, turn the FLOW RATE INCREASE knob all the way to the right as the arrow above the knob indicates.  The machine is ready if the light behind the electrode tubes is flashing. 

2. Turn on the pump switch.

3. Remove the bottle by loosening the knob under the small platform on which the bottle sits, and slide the platform down until the suction tube is clear.  Wipe the suction tube with a paper towel.

4. Place your finger over the air hole (flush) and the water is flushed out of the internal electrode tubes.  Take your finger from the air hole, open a sample bottle and maneuver the suction tube inside the sample bottle.  Push the platform up tightly under the bottle and tighten the knob to hold the bottle securely in place.  The bottle should fit snugly into the stopper forming an airtight seal.  The electrode tubes will now fill with water.  When the water completely fills the tubes, flush the water out by holding your finger over the air hole.  Flush and fill with water three times.

5.  After three thorough rinses, fill the tubes a fourth time and take a reading by turning the function knob from “SBY” (Standby) to “READ”. The reading must always be positive (e.g., 1.9+1463.  If it is negative or the numbers flash on and off, adjust the SUPPRESSION knob either left or right until you get a positive stable reading.  Record this reading in the Ratio Column on the MARMAP Salinometer Log (SAL).  See Figure 5.3 for example, and Table 5.1 for detailed instructions on completing this log.   
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Figure 5.3.  MARMAP Salinometer Log (SAL).

Table 5.1.
The MARMAP Salinometer Log (Form SAL, 12/98), instructions for logging.

Note:  Field names in solid upper case are ORACLE column names in the ECOMON data base management system.  In the event that data are not available due to equipment malfunction or other cause, enter an asterisk (*) in the appropriate field and give reason under “Comments”.  

	CRUNAM
	Cruise name, e.g., AL9710, two-character vessel code, last two digits of the year, followed by two-digit number for cruise of that vessel in that year. 

	Date
	Date (month, day, year) that salinity determinations were made.

	Operator
	Name of individual logging these data.

	Case Number
	Two character designation for the salinity bottle case, e.g., AA

	Temperature
	Temperature of the salinometer bath setting to the nearest whole ºC.

	Salt Btl#
	Bottle number of sample whose salinity is being determined

	Ratio 1
	Ratio between the conductivity of the standard seawater sample and the calibration sample, obtained from the first reading.

	Ratio 2
	Ratio between the conductivity of the standard seawater sample and the calibration sample, obtained from the second reading. If more than two readings are required, use a second line.

	Accepted Ratio
	Average of the two consecutive ratios obtained from the above readings, which did not differ by more than 0.00003 units.

	Salinity
	Salinity, to the nearest 0.001 psu, obtained from the PC-based Fortran program, Salt.exe, or from the equation shown in Appendix 7.7.11.

	Comments
	Any information useful to the interpretation of data on this log form.


6. Turn the function knob back to “SBY” then to “READ” again for a second reading.  This reading should be within 0.00003 of the previous one.  If not, take a third and fourth reading, if necessary.  If you have trouble getting a stable reading, alternate between flushing and reading until you obtain two consecutive readings that are within 0.00003 of each other.  Record these readings in the Ratio 1 and Ratio 2 columns next to the Salt Btl. # on the MARMAP Salinograph Log (SAL).  Record the average of these ratios in the Accepted Ratio column.

7. Once satisfactory ratios have been obtained for all samples, their corresponding salinity values can be calculated using the PC-based Fortran program SALT.EXE.  Follow the prompts for the printout desired, enter both the bath temperature (ºC) and the autosal ratio.  Record the resulting calculated salinity value in the salinity (psu) column of the MARMAP Salinograph Log (SAL). The Fortran source code for the calculation can be found in Appendix 7.7.11.

8. Complete all logging of the SAL.

5.6.4  Check for Salinometer Drift

1. After running the salinity samples, re-perform the salinometer calibration, using steps 2 through 6 of section 5.6.2.  Use the same vial of standard seawater as for the first calibration.  However, do not adjust the standardize button.  

2. If the reading differs from the first calibration by more than 15 in the last two digits (0.00015), the salinometer needs factory servicing.  In this case, report the results to the Survey Operations Coordinator, and consider the entire run of samples suspect.

5.7.  Bongo Sample Processing

5.7.1.  Selection of Samples for Analysis

Stations (samples) to be sorted are selected from four geographic regions:  Middle Atlantic Bight, Southern New England, Georges Bank, and the Gulf of Maine (see Figure 3.1).  These samples must be within six specified windows of time, or seasons, and be of sufficient number per geographic region to be statistically valid (see Tables 3.1 and 3.2).   The planned number of samples per geographic region is 30.

If additional samples are collected, either over 30, or at a fixed non-random location, they are archived and not analyzed.  If fewer than the absolute minimum number of samples were collected, the entire collection of samples for that geographic region is archived.  If the spread of samples covers less than 2/3 of  a geographic region, the entire collection of samples for that geographic region is not analyzed, but archived.

To aid in selecting samples, the “Region-Survey Bongo Period Report” can be generated (Goulet, In Review).

Once samples have been selected for analysis, the Sample Tracking Table must be updated (Goulet, In Review), and a list of stations for analysis is delivered to the person packing samples for shipment to Poland.

5.7.2.  Sorting Protocol

Zooplankton samples are analyzed for displacement volume, then aliquoted to produce a sub-sample of approximately 500 organisms.  Specimens in the aliquot are identified, staged and enumerated according to the protocol developed during the U.S.-Poland Advisory Committee meeting.  See Appendix 7.6 for full details.  When all the samples from a particular cruise have been sorted, the original data are delivered to the Narragansett Laboratory.  Copies are kept at the Polish Sorting Center.

5.7.3.  Quality Control Processing

When data are received from the Polish Sorting Center they are subjected to formal quality control processing.  Details of this can be found in section 5.2 of Goulet (In Review) and will not be repeated here.

5.8. Continuous Plankton Recorder (CPR) Sample Processing

5.8.1. Selection of Samples for Analysis

Continuous plankton records along Ships of Opportunity transects are cut into samples containing the plankton from 10 kt mi sections along the vessel’s track.  These samples are referred to as substations, and are numbered consecutively, beginning with the substation where the instrument was launched.  An initial determination is made as to the validity of all the resulting substations, since the collecting instrument may have not worked adequately for part or all of the cruise.  When the entire cruise produced valid substations, it is customary to select alternate, odd numbered substations for analysis, but even numbered substations may be substituted to achieve a more desirable spatial coverage.  Extra substations are selected if plankton and/or physical oceanographic features are such that more detail is desired.  In the event that samples were not obtained from a portion of a transect, all remaining valid substations are selected as described above. The resulting substations that can be analyzed are listed in a computer file described in Jossi and Benway, 1999.

5.8.2. Sorting Protocol

The analysis of CPR samples is carried out in the following stages:

1. Phytoplankton color estimation

2. Phytoplankton identification and enumeration

3. Zooplankton identification, staging, and enumeration (traverse)

4. Zooplankton identification, staging, and enumeration (eye count) 

Analyses take place at both the Narragansett Laboratory and at the Polish Sorting Center.    Where possible samples are allocated to analysts such that no adjacent samples are analyzed by the same person.  A check of the routine analysis is carried out by the senior member of the analysis team, and  a re-examination of approximately 10% of all samples is also performed.  Original samples and data logs are sent to Narragansett for processing—log sheet copies are retained at the Polish Sorting Center.  See Appendix 7.6 for complete details of the sorting protocol. 

5.8.3.  Quality Control Processing

When data are received from the Narragansett analysts, or the Polish Sorting Center they are subjected to formal quality control processing.  Details of this can be found in Jossi and Allen (1990),  Jossi and Benway (1999 a and b),  and Jossi, Benway, Thomas, and Denecour (2000), and will not be repeated here.

5.9  Shipping Plankton Samples to Poland

Nearly all Bongo zooplankton samples, and a large portion of the CPR phytoplankton and zooplankton samples are shipped to Poland for analyses.  After a cruise has been completed, all samples are brought to the Narragansett Laboratory for temporary storage.  Samples to be analyzed are periodically packed, by entire cruise, in styrofoam-lined cardboard crates on custom-made pallets and shipped to the Polish Sorting Center at the Morski Instytut Rybacki, in Szczecin, Poland.  A copy of the original invoice and a shipping list is attached to one of the crates.  A sample inventory list is included in one crate, in addition to the list of samples to be sorted and/or archived.  (Only those CPR samples to be analyzed are shipped to Poland- CPR samples to be archived are retained in Narragansett.  Those to be shipped are selected from the list of valid samples for analysis [See Jossi and Benway, 1999], and are listed on partially filled out log sheets that will be completed when the samples are examined.)  A self-addressed response form with a signature and date indicating that the samples have been received is also included so the Sorting Center can notify Narragansett as soon as they receive the shipment.  An IRC coupon for postage is included.

When a new shipment of samples and/or supplies is being put together, a Pro-forma Invoice is emailed to director of the Polish Sorting Center at the following address:  

mirsc@gryf.com.pl.  This will be checked by the director and any changes that may have taken place , such as new Product Numeric Codes (PCN) codes,  since the last shipment will be corrected and returned via email.  Upon receipt of the updated Pro-forma invoice, details regarding shipping dates, transport vessel name, container number, number of crates, contents, and estimated time of arrival in Gdynia, Poland are faxed or emailed to the Director, Polish Sorting Center, (FAX 7-011-48-91227203) or mirsc@gryf.com.pl  prior to shipment.  

Crates are shipped via a trucking company selected by the NEFSC Purchasing Agent, from Narragansett to Port Newark, New Jersey.  A brokerage company (Amerpol International, at present) handles the international shipping.  The broker is notified of the number of crates, their dimensions and weight, and contents (seawater plankton samples preserved with 5% formalin), and destination in Poland prior to shipping them from Narragansett.  A Pro-forma Invoice and a packing list are sent via first class mail to the broker and the Director of the Polish Sorting Center prior to the shipment leaving Narragansett as well.  Their addresses are:

AMERPOL International, Inc. 

20 Vesey Street

Suite 1400

New York, NY  10007

Attn:  Rose Marie Capeau

Phone: (212) 619-9212

Dr. Leonard Ejysmont, Director

Sea Fisheries Institute

Plankton Sorting and Identification Center

UL. KAZIMIERZA KROLEWICZA  4  PAWILON E

71-550 SZCZECIN, POLAND

The broker then arranges a booking on a vessel, and notifies Narragansett of the date by which the samples need to be received by a freight distributing company.  AMERPOL uses several freight distributing companies, and will provide the name, address and contact person for the company to which the trucker needs to deliver the shipment to.  

The broker will provide Narragansett with the following information:


The name and voyage number of the vessel that will be transporting the samples.


The container number in which the samples will travel.


The sailing date of the vessel from New Jersey and the ETA at the port of entry (Gdynia, Poland).

Sample documents needed to accomplish this shipment are shown in Appendix 7.5. 

When a crate has been packed for shipping, the Sample Tracking Table must be updated.

5.10.  U.S.-Poland Joint Studies Agreement

Priority of cruises to be sorted is determined each year at a meeting to negotiate extension of the U.S.-Poland Joint Studies Agreement (Sherman, 1998).  Several NMFS centers participate in the joint studies, and send plankton and ichthyoplankton samples to the Polish Sorting Center.  The negotiations typically result in about 720 zooplankton samples from the ecosystem monitoring surveys being sorted each year.

Routine communications with the Polish Sorting Center are conducted via E-mail by one designated staff member.  Communications relating to the Joint Studies Agreement go through the U.S. representative (currently Kenneth Sherman). 
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6.  PLATFORMS AND EQUIPMENT

Robert L. Benway

National Marine Fisheries Service

Northeast Fisheries Science Center

Narragansett Laboratory

Narragansett, RI 02882

Generally, vessels utilized for these operations will be in the 30 to 60 m (100 to 200 ft) length category.  For example, the average length of an NMFS fisheries research vessel is 46 m (151 ft).   For survey operations a minimum length of 31 m (100 ft) is usually necessary; however, smaller vessels may be acceptable under certain circumstances provided that they can meet other survey requirements.

Minimum functional requirements and performance specifications for survey vessels are provided below.

6.1.  Speed and Maneuverability

The vessel shall have requisite sensitivity and response in speed adjustments to maintain a constant wire angle (measured from the vertical) of 45° ±5° for up to 30 min during Bongo tows.  The vessel shall have the capability of maintaining a constant selected speed between 1.8 and 3.7 km/h (1.0 and 2.0 kt), with variations about the constant selected speed not to exceed ±0.46/km/h (±0.25 kt).

NOTE:
The speed and maneuverability requirement is a consequence of the more specific requirements that the Bongo net shall sample equal volumes of water at all depths between the surface and 200 m; that the speed of the net through the water shall be such that plankton avoidance and extrusion, and sample damage are minimized; and that comparable data result to support the long term, standardized monitoring objectives of MARMAP ecosystem monitoring surveys.

In addition, the vessel must be capable of maintaining a minimum speed of 14.8 km/h (8 kt) during transit for sustained periods amounting to several days.

NOTE:
When arranging for vessel use by charter, preference will be given to qualified vessels capable of higher transit speed(>14.8 km/h [>8 kt]) in order that cost savings may be realized through reduction of transit time.

Each vessel shall be sufficiently instrumented so that its speed relative to the water may be measured to within ±0.46 km/h (±0.25 kt).

6.2. Range and Endurance

Desired minimum endurance for survey vessels is 20 days at sea.  Desired minimum range capability is 7,450 km (4,000 nm).

NOTE:
Smaller vessels of more limited range and endurance may be used to conduct survey activities nearer shore.  Providing these vessels can meet other requirements, acceptable minimum range and endurance would be 1,860 km (1,000 nm) and 7 days at sea.

6.3. Deck Area

Deck area for deployment and handling of biosampling and environmental gear shall be a minimum of 18.6 m2 (200 ft2).  The area will be located such that: (l) sampling gear may be deployed from the side of the vessel, and (2) distance to the laboratory area is minimal.

Provision shall be made to safely secure all sampling gear on deck during vessel transit and during operations in heavy seas.

6.4. Laboratory Area

Adequate laboratory area shall be provided aboard all MARMAP ecosystem monitoring survey vessels to accommodate the specified procedures for preservation and labeling of biological samples, and for data reduction and analyses.

The laboratory area shall be configured to separate the “wet” operations from “dry” operations (i.e., operations such as handling Niskin bottles, rosette multi-bottle array, Bongo net arrays, plankton samples, etc., shall be separated from operations requiring a dry area such as data tabulation, data reduction, and on-board calculations and analysis.  The “wet” laboratory shall be equipped with standard laboratory equipment, including workbenches, storage cabinets, drawers, racks, shelves, tables, sinks, lighting, and running sea water.  Configuration of laboratory areas may vary from ship to ship.

6.4. Storage Area

Storage capacity shall be provided for the biological samples (minimum of 4 bottles per station, either 1 liter or 1 quart bottles).  For a 15-day cruise, a minimum storage volume of 0.75 m3 (25 ft3) is required.  Racks of sufficient strength to support the full sample bottles in heavy seas without breakage must be provided.  Shelves shall be at least 0.3 m (1 ft) deep.  The storage areas should be located in areas of the vessel where motion due to pitch and roll are minimal.  Provision shall be made for securing individual containers to prevent their shifting with vessel motion.

The acceptable temperature range for storage of biological samples is 10-30°C.  On vessels operating in areas where it is possible for ambient climatic extremes to cause storage room temperatures to be outside these specified temperature limits, temperature control equipment is required to maintain the stated limits.

6.6.  Deck Equipment

Deck equipment shall include all equipment such as winch, davit(s), boom(s), sheaves, etc., for deployment of sampling gear.  Bongo nets must be deployed from the side of the vessel.  For Bongo net sampling, the boom or davit shall be positioned such that the nets will enter the water forward of an imaginary line forming a 30° angle (apex at propellers) with the ship’s centerline.  Deployment aft of this line is not acceptable.

Areas from which gear is deployed should not be open.  Rather, a chain or some other retaining equipment is required to ensure crew safety and to enable the safe handling of sampling gear without danger of damage to gear and loss of samples due to contact with the side of the vessel in heavy seas.  Additional equipment requirements are:

a. Wire angle inclinometer.

b. If line of sight  from wheel house to towing block, and towing wire is not possible, a remote wire angle readout (in pilot house), to permit control of wire angle to ±5°  is required.

c. Hose (connected to seawater bib) for wash-down of Bongo nets.  Water pressure shall be 10 psi minimum.

d.
Reversible winch capable of variable speed controlled power hoisting, power lowering, and gravity lowering.  No less than 2 slip rings are required for conductor cable.   The drum must have a cable length counter and level wind mechanism and shall accommodate at least 500 m of 6.4 mm (1/4 in) cable.

NOTE:
The requirement for a drum capacity for 6.4 mm (1/4 in) cable does not infer that6.4 mm (1/4 in) must be used.  For instance,4.8 mm ( 3/16 in) hydrographic cable may be utilized.  The winch will have sufficient power to produce a line pull of approximately 680 kg (1,500 lbs) at approximately 122 m/min (400 ft/min) at mean drum layer.  Winch will be located such that the operator has line of sight to the person handling the sampling gear.

6.7.  Navigation     

Vessels shall be equipped with a global positioning system (GPS) to permit positions to be determined to no less than the nearest 0.1 min of longitude and latitude.  The capability of measuring bottom depth to the nearest whole meter is required.  Vessel masters shall be required to log measured position coordinates at beginning of each station, and to maneuver to maintain position during the station.

6.5. Communications

Shipboard communications must be adequate to permit continuous contact between bridge and deck gear deployment area to ensure maintenance of correct wire angles, as well as to assure safety of personnel and gear.  Ship-to-shore communication is required at all times from continental shelf and slope areas between Cape Hatteras, North Carolina, and Cape Sable, Nova Scotia.

7. APPENDICES

Appendix 7.1.  Example of US Northeast Shelf ecosystem monitoring survey Cruise Plan.
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9 March 2000

COMMANDING OFFICER

NOAA Fisheries Research Vessel DELAWARE II

CRUISE INSTRUCTION:  DE00-06; US Northeast Shelf Ecosystem Monitoring Survey
Cruise Period:  On or about May 22 - June 9, 2000.

Area of Operation:  Shelf and slope waters of the Middle Atlantic Bight, Southern New England, Georges Bank and the Gulf of Maine (Figure 1).

Objectives:  This cruise is part of the NOAA US Northeast Shelf ecosystem monitoring survey.  The objective of the survey is to assess the impact of changing biological and physical properties of the northeast continental shelf ecosystem which influence the sustainable productivity of the living marine resources.  Key parameters to be measured are: water column temperatures and salinities; near surface and water column chlorophyll concentrations; ichthyo- and zooplankton composition, abundance, and distribution; and standard weather observations. 

Itinerary (Planned):

· 22 May 2000:  Load scientific equipment, embark scientific personnel, and depart Woods Hole, MA to begin cruise activities.

· On or about 30 May:
 Port call in Woods Hole, MA, to exchange scientific Personnel.

· 9 June:  Arrive Woods Hole, MA, off-load scientific equipment, samples, and debark scientific personnel.
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Figure 7.1.1.  Example of area of operations in the four regions of the US Northeast Shelf for a MARMAP ecosystem monitoring cruise.
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Operational Plan:  The survey consists of 120 stations randomly distributed across the Mid-Atlantic Bight, Southern New England, Georges Bank and the Gulf of Maine.  Areas to be occupied appear as the shaded portions of Figure 1. Station positions and a station location figure will be provided to the ship’s officers prior to the sailing date.  A cruise track will be jointly developed prior to departure by the Commanding Officer and Chief Scientist.  The cruise track should minimize steaming time given anticipated weather and working conditions and thus maximize completion of cruise objectives.  The design may be altered during the cruise as conditions warrant.  Sampling will be within the Late Spring time windows of 22 May - 2 June for the Middle Atlantic Bight, 25 May - 7 June for Southern New England, 28 May - 12 June for Georges Bank, and 31 May - 15 June for the Gulf of Maine.  With ideal conditions sampling can be completed in 17 days.   Highest reasonable cruising speeds should be employed to improve the potential to complete the cruise missions.

During the survey, three types of sampling will be conducted:

1. Station sampling:  The vessel will conduct sampling while stopped at pre-designated stations along the cruise track.  At each station, environmental sampling will be accomplished. Zooplankton and ichthyoplankton will be collected with 0.61-m bongo frames fitted with 0.335-mm mesh nets.  Vessel speed will be approximately 1.5 kt.  Control over the tow profiles will be achieved via a CTD profiler mounted approximately 1 m above the nets on the towing wire, and displaying its depth and water column temperature and salinity throughout the tow.  On the second half of the cruise a CTD profiler with an attached fluorometer will be used to provide the same water column temperatures and salinities plus chlorophyll data as well.  The bongo tows will be double oblique, surface to near bottom, or to a maximum depth of 200 m. Anticipated maximum wire out; and payout and retrieval rates during these tows will be according to protocols in the Ecosystem Survey Operations Manual. Should CTD control of the tow become unavailable, vessel speed should be adjusted between 1.5 and 2.0 kt to maintain a 450 wire angle (measured from the vertical) and maximum wire out should be equal to desired sampling depth divided by 0.707.

2. Underway sampling: Along the entire cruise track, surface sea-water temperature, salinity and chlorophyll will be measured with the ship’s flow-through thermosalinograph and fluorometer, and data will be logged using the ship’s Scientific 

Appendix 7.1 (cont.)

 Computer System (SCS).

3. Calibration sampling: Water column calibration samples for the CTD profiler will be taken no less than twice per day, via a Niskin bottle placed 30 m or more below the surface.  This depth should result in samples coming from an isohaline portion of the water column.  Should insufficient stations with this depth be encountered each day, calibration samples will be taken from the deepest, safe depth where isohaline conditions exist.

Near-surface calibration samples for the thermal-salinograph (salinity only) and flow-through fluorometer will be taken no less than 2 times per day when convenient, considering other cruise activities.  These samples are taken from the discharge of the flow-through instrument.  A surface water sample for chlorophyll calibration will be taken at every station where the CTD/fluorometer profiler is deployed.  

Northern Right Whales: When northern right whales are encountered, bridge officers are requested to observe and collect data per the protocols described in the NEFSC Sighting Network Manual, dated 9 October 1997.

Equipment and Supplies List: Equipment and supplies will be provided by Ecosystem Monitoring Group personnel according to the standards set forth in the Ecosystems Surveys Operations Manual. 

Disposition of Samples and Data: All samples and data, with the exception of CTD data, will be retained by the Ecosystem Surveys Branch of the NEFSC, at the NEFSC Narragansett Laboratory.  CTD water column profile data will be delivered to the Oceanography Branch of the NEFSC at the Woods Hole Laboratory.  

ROSCOP 3 forms (IOC SC-90/WS-23) will be completed and forwarded to NODC, Washington, DC.  A cruise report, and a completed “Ship Operations Evaluation Form” will be submitted to the NEFSC Vessel Coordinator within 20 days following completion of the cruise. 

Communications: Routine communications will be conducted between Delaware II and KAC Woods Hole via e-mail.  Daily transmission times will be set during the pre-cruise meeting.  Voice communications are available (cellular phone, INMARSAT A or HF Radio (2613.0 kHz)) if needed.
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Hazardous Material: Specifications of NC INSTRUCTIONS 6280A will be followed.  A list of chemical material being brought aboard ship along with Material Safety Data Sheet will be given to the Master a minimum of 30 days before sailing.  With the exception of ethanol and formalin, the scientific program is responsible for providing both required handling equipment/apparel and approved neutralizing agents needed for the safe use, storage and handling of all chemicals brought aboard.  

Medical Clearances: NOAA Fleet Medical Policy requires all personnel embarking on NOAA vessels to furnish a completed copy of the NOAA Health Services Questionnaire (NHSQ) to the ship no later than seven days in advance of sailing.  The Chief of the Program or Investigation responsible for the scientific conduct of the cruise is responsible for the timely submission of NHSQ’s for scientific personnel to the ship.  

Miscellaneous:

Watches: Vessel operations will be conducted 24 h per day.  The scientific watch schedule will be 6 h-on 6 h-off.  Scientific personnel will be on duty 12 h each day.

Meals--A scientific complement of up to 5 persons will be provided meals during the period beginning 1 h before scheduled departure time until 2 h after the termination of the cruise. 


Pre-Cruise Meeting--Prior to departure the Chief Scientist will conduct a meeting of the scientific party to inform them of cruise objectives, some of the vessel protocol, e.g., meals, watches, etiquette, etc., and about briefings that the officers will be giving them.


Post-Cruise Meeting--A meeting of the entire scientific party will be held aboard the vessel on completion of its unloading.  Included in this meeting will be verification that all data, samples, and gear have been properly accounted for, and that arrangements for personnel transportation have been made.  Following this meeting the scientific party will be dismissed as appropriate.  In addition to the scientific meeting, a formal post-cruise meeting will be held aboard the
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 vessel on completion of the cruise.  The Commanding Officer, Port Captain, 

Scientific Vessel Coordinator, Chief Scientist, Branch Chief and whoever else is detailed will attend.  The Port Captain will be responsible for the disposition of the minutes of the meeting.  

Personnel List (Scientific):

   Name               
      Title         
       Organization    
Jerome Prezioso
Chief Scientist
NMFS, NEFSC, Narragansett, RI

Jackie Anderson
Biological Technician     
NMFS, NEFSC,




Narragansett, RI

Rebecca Jones1
 Biological Technician
 NMFS, NEFSC,




Narragansett, RI

Grayson Wood1
Oceanographer    
NMFS, NEFSC, Narragansett, RI

Carolyn Griswold2
Fishery Biologist       
NMFS, NEFSC,




Narragansett, RI

Joseph Kane2
Fishery Biologist         
NMFS, NEFSC,

1,2   These personnel will serve on each half (1-first half, 2-second half, respectively) of the cruise, and exchange during the port call.

Appendix 7.1 (cont.)

Clearances for NOAA FRV DELAWARE II Cruise 00-06, US Northeast Shelf Ecosystem Monitoring Survey

______________________________          ___________________________

Captain Gary Bulmer
           John Boreman

Commanding Officer
            Science and Research Director

Marine Operations Center, Atlantic
            NEFSC

Appendix 7.2.   Example of US Northeast Shelf ecosystem monitoring survey Cruise Report. 

14 August 2000


CRUISE RESULTS


Fisheries Research Vessel Delaware II 


Cruise No. DE00-06


Ecosystems Monitoring Survey 


CRUISE PERIOD AND AREA

The cruise period was from 22 May to 8 June 2000.  The research vessel Delaware II covered the Mid-Atlantic Bight, Southern New England, Georges Bank and Gulf of Maine regions (Figure 7.2.1) as part of the Late Spring Survey Period.


OBJECTIVES

The objective of the cruise was to assess the impact of changing biological and physical properties of the Mid-Atlantic Bight, Southern New England, Georges Bank and Gulf of Maine portions of the Northeast Continental Shelf ecosystem which influence the sustainable productivity of the living marine resources. 


METHODS

The survey consisted of 120 randomly distributed stations at which the vessel stopped to lower instruments over the side. 
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Figure 7.2.1.  Example of  stations resulting from the MARMAP ecosystem monitoring cruise DE0006.  
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Key parameters which were measured included water column temperature and salinity and at selected stations chlorophyll-a fluorescence, ichthyo and zooplankton composition, abundance and distribution; along-track temperature, salinity, chlorophyll-a fluorescence and standard weather observations.  

A double oblique tow using the 61-centimeter Bongo sampler and a CTD was made at all stations and a CTD equipped with fluorometer at stations in the Mid-Atlantic Bight, Southern New England, Georges Bank, and Gulf of Maine.  The tow was made to approximately 5 m above the bottom, or to a maximum depth of 200 m, at a ship speed of 1.5 kt.  Plankton sampling gear consisted of a 61-centimeter mouth diameter aluminum bongo frame with 2 335-micron nylon mesh nets. A 45-kilogram lead ball was attached by an 80-centimeter length of 3/8-inch diameter chain below the aluminum Bongo frame to depress the sampler.  A digital flowmeter was suspended within the mouth of each sampler to determine the amount of water filtered by each net.  The plankton sampling gear was deployed over the starboard quarter of the vessel by means of a conducting-cable winch and an A - frame.  Plankton samples were preserved in a 5 percent solution of formalin in seawater.  Tow depth was monitored in real time with a Seabird CTD profiler, which was hard-wired to the conductive towing cable, providing simultaneous depth, temperature and salinity data for each plankton tow and chlorophyll-a fluorescence data on stations in the Mid-Atlantic Bight, Southern New England and part of Georges Bank.

At 15 of the 30 Southern New England stations a second haul was made for Professor Michael Clancy of the University of Rhode Island to delineate the occurrence of lobster larvae in inshore vs offshore areas of this region.  These hauls were made with the same Bongo equipment used for ecosystem monitoring, but they were done by yo-yo-ing the gear up and down to a depth of 10 m, 3 times within 15 min.  These samples were then flash-frozen for subsequent DNA analysis ashore.

Continuous monitoring of the seawater temperature, salinity, and chlorophyll-a level, at a depth of 2 m was done along all of the cruise track by means of a thermosalinograph, and a flow-through fluorometer. 

The thermosalinograph and flow-through fluorometer were connected to the Scientific Computing System installed in the laboratory area of the vessel by Atlantic Marine Center personnel. This system recorded output from the thermosalinograph, and the fluorometer every ten seconds, and gave the data records a time-date stamp from the GPS unit.

Samples for Seabird salinity and fluorometry data calibration were obtained on the 6-12 watch by taking a water sample from 30 or more meters depth using a 1.7-L Niskin bottle at every fifth or sixth station.   Calibration of the thermosalinograph and fluorometer from the surface flow-through system was undertaken on the 12-6 watch following the protocol outlined in the MARMAP Ecosystem Monitoring: Operations Manual.


RESULTS

A summary of routine survey activities is presented in Table 7.2.1.  A summary of special activities unique to this cruise is listed in the next section.  Figure 7.2.1 shows the areal coverage achieved during the cruise. After a dockside test-cast using a new fluorometer-equipped CTD unit, the Delaware II sailed at 1500 EDT on May 22.  Work commenced off the coast of New Jersey on the morning of May 23.  The vessel proceeded south doing midshore and offshore stations in the Middle Atlantic Bight region, until reaching Cape Hatteras, then headed north along the inshore part of this region until reaching the Southern New England region on May 26.  The Delaware worked this region from west to east.  At 15 of the 30 stations a second haul was made to collect lobster larvae for Dr. Michael Chancy at UBI, following the protocol listed in the Summary of Special Activities Section. Twenty-six of the thirty Southern New England stations were completed before the vessel headed into Woods Hole on the evening of May 29 to exchange two members of the scientific party and to take on fuel.

The Delaware sailed at noon, on the following day, May 30, 2000, to complete the remaining 4 Southern New England stations in the northeast corner of the region before proceeding on to Georges Bank.  The Georges Bank region was reached on May 31, and was covered in a counter-clockwise manner, with the southern flank being sampled first, followed by the northeast peak, and then the shoal areas on the northwestern portion.   The Georges Bank region was completed early in the morning of June 3.  The Delaware then proceeded into the southwest corner of the Gulf of Maine, covering the stations in this region in a counter-clockwise manner.  The good weather that had prevailed for almost the entire cruise, ended on June 6 when strong winds made it necessary to suspend operations. After diverting to assist a vessel in distress as listed in the Special Activities Section, the Delaware began jogging back to the next station position off the coast of New Hampshire where work was resumed late in the evening of June 7. Sampling at the last station of the cruise in Cape Cod Bay was completed in the early hours of June 8 and the vessel returned to Woods Hole via the Cape Cod Canal by 0800 that same morning. 

The winch used to tow the Bongo sampler had a maximum payout rate of about 40 to 44 m/min.  This is somewhat less than the standard specified in the Ecosystem Monitoring Operations Manual which is a rate of 50 m/min out at depths of 50 m or more, but is a marked improvement over earlier cruises  using the same winch, where the maximum payout rate had only been 30 m/min.  The improvement was due to the winch drum being full of wire (approximately 1000 m) yielding a larger drum perimeter and consequently higher drum speed.

SUMMARY OF SPECIAL ACTIVITIES


A CTD equipped with a fluorometer (unit # 2879) was used at the first 99 of 120 cruise stations until the unit failed while in the Georges Bank area.  All subsequent stations were sampled using conventional CTD units. Samples for calibration of the Seabird CTD fluorometer were obtained on the 6-12 watch by taking a water sample using both a surface bucket and a 1.7 liter Niskin bottle from 30 or more meters depth at every fifth or sixth station. 


At 15 of the 30 Southern New England stations a second haul was made for Dr. Michael Clancy of the University of Rhode Island to delineate the occurrence of lobster larvae in inshore vs offshore areas of this region.  These hauls were made with the same bongo equipment used for ecosystems monitoring, but they were done by yo-yo-ing the gear up and down to a depth of 10 m 3 times within 15 min.  These samples were then flash-frozen for subsequent DNA analysis ashore. Analysis of these special samples after the cruise by UBI student Abigail Knee revealed a total of 12 lobster larvae found on two of the inshore stations near Block Island. 


At the Narragansett Laboratory, sample jars from stations in the Gulf of Maine were “eye-balled” for high volumes of Calanus finmarchicus by Brian Gervelis, a summer hire.  Five stations were found to have high concentrations of this copepod.  This information was forwarded to Pat Gerrior, the Northeast Region Right Whale Network  Coordinator for use in directing overflights to locate pods of right whales.  Two of the stations, in the vicinity of Cash’s Ledge, were found to have right whales present.


At 2215 on June 6 Ensign Kurt Dreflack picked up a Coast Guard Pan message 

regarding the fishing vessel F/V Infinity, with 3 persons on board, taking on water during the storm.  Captain Jack McAdam contacted Coast Guard Group Portland to confirm their position and to offer assistance.  He then took the Delaware II at full speed through 3-4 m (10-12 ft) seas and northeast winds of 64.9-74.1 km/h (35-40 kt) towards the sinking vessel that was southeast of Portland, Maine, 29.0 km (18 mi) from our position. At the Coast Guard’s request he diverted to a position 19.3 km (12 mi) to the east of the stricken vessel’s position to investigate an EPIRB signal.  Before reaching this new position a survivor was pulled from the water by the Coast Guard at the original position.  The survivor reported that the other two crewmen were in the water.  The Delaware II then changed course back to the search and rescue scene, but when it was within two miles of the stricken vessel the Coast Guard had pulled the three-man crew from the water.  Only one of them survived.  Their vessel had sunk quickly, before the Coast Guard reached them and the survivor reported that the deceased crew members had not donned or had only partially donned their survival suits before entering the water.  The Coast Guard released the Delaware II from the search and rescue operation at 0130 EDT on 7 June.
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DISPOSITION OF SAMPLES AND DATA

All samples and data, except the CTD data, were delivered to the Ecosystems Monitoring Group of the NEFSC, Narragansett, RI, for quality control processing and further analysis.  The CTD data was delivered to the Oceanography Branch of the NEFSC, Woods Hole, MA.


SCIENTIFIC PERSONNEL

National Marine Fisheries Service, NEFSC, Narragansett, RI 
Jerome Prezioso, Chief Scientist

Jacquelyn Anderson

Rebecca Jones    (Leg I)

Grayson Wood     (Leg I)

Carolyn Griswold (Leg II)

Joseph Kane      (Leg II)

Marine Operations Center, Atlantic 

James Johnson

For further information contact:

Carolyn A. Griswold, Supervisor, Ecosystem Monitoring Group,

National Marine Fisheries Service, Northeast Fisheries Science Center, Narragansett, RI 02882.  

Tel(401)782-3273 FAX(401)782-3201;INTERNET “Carolyn.Griswold@NOAA.gov”.

Appendix 7.2 (cont.)

 Table 7.2. 1.  STATION OPERATION REPORT FOR CRUISE DE0006

 STA      DATE      OPERATION  #SAMPLES   CTD CAST#   CTD FLUOR   OTHER SAMPLES
 1     23-MAY-00     BONGO         2        

1           
Y

 2     23-MAY-00     WATER         1       

2        

Y

 2     23-MAY-00     BONGO         2        

3            
Y 

 3     23-MAY-00     BONGO         2         

4            
Y 

 4     23-MAY-00     BONGO         2        

5            
Y

 5     23-MAY-00     BONGO         2        

6            
Y

 6     23-MAY-00     WATER         1         

7            
Y

 6     23-MAY-00     BONGO         2         

8            
Y 

 7     24-MAY-00     BONGO         2         

9            
Y

 8     24-MAY-00     WATER         1        

10            
Y

 9     24-MAY-00     BONGO         2        

11            
Y

10     24-MAY-00     BONGO         2        

12            
Y

11     24-MAY-00     WATER         1        

13            
Y

11     24-MAY-00     BONGO         2        

14            
Y

12     24-MAY-00     BONGO         2        

15            
Y

13     24-MAY-00     BONGO         2        

16            
Y

14     24-MAY-00     BONGO         2        

17            
Y

15     24-MAY-00     WATER         1        

18            
Y

15     24-MAY-00     WATER         1        

19            
Y

16     25-MAY-00     BONGO         2       

20            
Y

17     25-MAY-00     BONGO         2        

21            
Y

18     25-MAY-00     BONGO         2        

22            
Y

19     25-MAY-00     WATER         1        

23            
Y

19     25-MAY-00     BONGO         2        

24            
Y

20     25-MAY-00     BONGO         2       

25            
Y

21     25-MAY-00     BONGO         2        

26            
Y
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22     25-MAY-00     BONGO         2        

27            
Y

23     25-MAY-00     WATER         1        

28            
Y

23     25-MAY-00     BONGO         2        

29            
Y

24     26-MAY-00     BONGO         2        

30            
Y

25     26-MAY-00     BONGO         2        

31            
Y

26     26-MAY-00     BONGO         2        

32            
Y

27     26-MAY-00     BONGO         2        

33            
Y

28     26-MAY-00     WATER         1        

34           
Y

28     26-MAY-00     BONGO         2        

35            
Y

29     26-MAY-00     BONGO         2        

36            
Y

30     26-MAY-00     BONGO         2        

37            
Y

31     26-MAY-00     BONGO         2        

38            
Y

31     26-MAY-00     BONGO         2       

39           
Y       Lobster Tow

32     26-MAY-00     BONGO         2        

40            
Y

32     26-MAY-00     BONGO         2        

41            
Y       Lobster Tow 

33     27-MAY-00     WATER         1        

42            
Y

33     27-MAY-00     BONGO         2        

43            
Y

33     27-MAY-00     BONGO         2        

44            
Y       Lobster Tow 

34     27-MAY-00     BONGO         2        

45            
Y

34     27-MAY-00     BONGO         2        

46            
Y       Lobster Tow

35     27-MAY-00     BONGO         2        

47           
Y

35     27-MAY-00     BONGO         2        

48            
Y       Lobster Tow

36     27-MAY-00     WATER         1        

49           
Y

36     27-MAY-00     BONGO         2        

50            
Y

36     27-MAY-00     BONGO         2        

51            
Y       Lobster Tow

37     27-MAY-00     BONGO         2        

52            
Y

38     27-MAY-00     BONGO         2        

53            
Y

38    27-MAY-00      BONGO         2         

54          
Y        Lobster Tow

39    27-MAY-00    BONGO         2         

55           
Y

40    27-MAY-00    BONGO         2         

56           
Y

Appendix 7.2 (cont.)

41    28-MAY-00    WATER         1        

57           
Y

41    28-MAY-00    BONGO         2         

58           
Y

42    28-MAY-00    BONGO         2         

59           
Y 

43    28-MAY-00    BONGO         2        

60           
Y

44    28-MAY-00    BONGO         2         

61           
Y 

45    28-MAY-00    WATER         1         

62           
Y

45    28-MAY-00    BONGO         2         

63           
Y

45    28-MAY-00    BONGO         2         

64           
Y        Lobster Tow

46    28-MAY-00    BONGO         2        

65           
Y

47    28-MAY-00    BONGO         2         

66           
Y

47    28-MAY-00    WATER         1         

67          
Y        Lobster Tow

48    28-MAY-00    BONGO         2         

68           
Y

48    28-MAY-00    BONGO         2         

69           
Y        Lobster Tow

49    29-MAY-00    WATER         1        

70           
Y

49    29-MAY-00    BONGO         2         

71           
Y

49    29-MAY-00    BONGO         2         

72           
Y        Lobster Tow

50    29-MAY-00    BONGO         2         

73          
Y

50    29-MAY-00    BONGO         2         

74          
Y        Lobster Tow

51    29-MAY-00    BONGO         2         

75         

Y

51    29-MAY-00    BONGO         2         

76           
Y        Lobster Tow

52    29-MAY-00    BONGO         2         

77           
Y

53    29-MAY-00    WATER         1         

78           
Y        

53    29-MAY-00    BONGO         2         

79           
Y

54    29-MAY-00    BONGO         2         

80           
Y

55    29-MAY-00    BONGO         2        

 81           
Y 

55    29-MAY-00    BONGO         2         

82           
Y        Lobster Tow

56    29-MAY-00    BONGO         2         

83           
Y 

56    29-MAY-00    BONGO         2         

84           
Y        Lobster Tow

57    30-MAY-00    BONGO         2        

85           
Y                  

58    30-MAY-00    WATER         1         

86           
Y
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58    30-MAY-00    BONGO         2         

87           
Y

59    31-MAY-00    BONGO         2         

88           
Y

60    31-MAY-00    BONGO         2        

89           
Y

61    31-MAY-00    BONGO         2         

90           
Y

62    31-MAY-00    BONGO         2         

91           
Y

62    31-MAY-00    BONGO         2         

92           
Y

63    31-MAY-00    WATER         1        

93           
Y

64    31-MAY-00    BONGO         2         

94           
Y

65    31-MAY-00    BONGO         2         

95           
Y 

66    31-MAY-00    WATER         1         

96           
Y

66    31-MAY-00    BONGO         2        

97           
Y 

67     1-JUN-00      BONGO         2        

98           
Y

68     1-JUN-00      BONGO         2         

99          
Y

69     1-JUN-00      BONGO         2       

100           
N

70     1-JUN-00      WATER         1       

101           
N

70     1-JUN-00      BONGO         2        

102           
N

71     1-JUN-00    BONGO         2        

103           
N

71     1-JUN-00    BONGO         2        

104           
N

72     1-JUN-00    BONGO         2        

105           
N

73     1-JUN-00    BONGO         2        

106           
N

74     1-JUN-00    BONGO         2        

107           
N

75     1-JUN-00    WATER         1        

108           
N                   

75     1-JUN-00    BONGO         2        

109          
N

76     2-JUN-00    BONGO         2       

110           
N

77     2-JUN-00    BONGO         2        

111           
N

78     2-JUN-00    BONGO         2        

112          
N

79     2-JUN-00    BONGO         2        

113           
N 

80     2-JUN-00    BONGO         2        

114           
N

81     2-JUN-00    WATER         1        

115           
N 

81     2-JUN-00    BONGO         2        

116           
N
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82     2-JUN-00    BONGO         2        

117           
N

83     2-JUN-00    BONGO         2        

118           
N                   

84     2-JUN-00    BONGO         2        

119           
N

85     2-JUN-00    WATER         1        

120           
N

85     2-JUN-00    BONGO         2        

121           
N                   

86     3-JUN-00    BONGO         2        

122           
N

87     3-JUN-00    BONGO         2        

123           
N                   

88     3-JUN-00    BONGO         2        

124           
N

89     3-JUN-00    BONGO         2        

125          
N

90     3-JUN-00    BONGO         2        

126           
N                   

91     3-JUN-00    WATER         1        

127           
N

91     3-JUN-00    BONGO         2        

128           
N                   

92     3-JUN-00    BONGO         2        

129           
N

93     3-JUN-00    BONGO         2        

130           
N    Calanus OBSERVED

94     3-JUN-00    WATER         1       

131           
N

94     3-JUN-00    BONGO         2        

132           
N                    

95     4-JUN-00    BONGO         2        

133           
N    Calanus OBSERVED

96     4-JUN-00    BONGO         2        

134           
N

97     4-JUN-00    WATER         1        

135           
N 

97     4-JUN-00    BONGO         2        

136           
N                   

98     4-JUN-00    BONGO         2        

137           
N 

99     4-JUN-00    BONGO         2        

138           
N    Calanus OBSERVED

100    4-JUN-00    BONGO         2        

139           
N                  

101    5-JUN-00    CTD               0        

140           
N

101    5-JUN-00    CTD               0        

141           
N

101    5-JUN-00    WATER         1        

142           
N

101    5-JUN-00    CTD               0        

143           
N

101    5-JUN-00    BONGO         2        

144           
N

102    5-JUN-00    BONGO         2        

145           
N

103    5-JUN-00    BONGO         2        

146           
N

Appendix 7.2 (cont.)

104    5-JUN-00    WATER         1        147           N

104    5-JUN-00    BONGO         2       

148           
N

105    5-JUN-00    BONGO         2        

149           
N 

106    5-JUN-00    BONGO         2        

150          
N

107    5-JUN-00    BONGO         2        

151           
N 

108    5-JUN-00    WATER         1        

152          
N

108    5-JUN-00    BONGO         2        

153          
N

109    6-JUN-00    BONGO         2        

154           
N

110    6-JUN-00    BONGO         2        

155          
N

111    6-JUN-00    BONGO         2        

156          
N

112    6-JUN-00    WATER         1        

157           
N

112    6-JUN-00    BONGO         2        

158          
N     Calanus OBSERVED

113    6-JUN-00    BONGO         2        

159           
N

114    6-JUN-00    BONGO         2        

160           
N

115    6-JUN-00    BONGO         2        

161           
N  

116    7-JUN-00    BONGO         2        

162           
N

117    7-JUN-00    CTD               0        

163           
N                   

117    7-JUN-00    BONGO         2        

164           
N     Calanus OBSERVED

118    7-JUN-00    BONGO         2        

165           
N

118    7-JUN-00    BONGO         2        

166           
N

119    8-JUN-00    BONGO         2        

167           
N

120    8-JUN-00    BONGO         2        

168          
N 

 TOTALS:  Bongo Casts  = 120 

         Bongo Samples = 240

         Water Samples = 28

         CTD Casts     = 168

Appendix 7.3

  SEQ CHAPTER \h \r 1
SHIP-BOARD


OPERATIONS MANUAL


FOR


ECOSYSTEMS MONITORING






Jerome Prezioso, Carolyn Griswold

                                        and Maureen Taylor






Fisheries Oceanography Branch

                                        30 July 2003

Table of Contents

Chapter









Page

Introduction   .............................................................................................................    3          

Flow-Through Flow Chart   .......................................................................................    4

Station Flow Chart   ...................................................................................................    5

Conducting a Plankton/CTD Tow   ............................................................................    6

Plankton Tow Processing   .........................................................................................   11

Processing 0.165 Zooplankton Genetics (ZOOGEN) Samples   ................................   19

Troubleshooting   ........................................................................................................   22

Guidelines for Repeating or Adding a CTD Cast on Resource Surveys   ...................  25

Niskin Bottle Instructions   ..........................................................................................   27

Collecting and Processing Calibration Samples for Salts and Chl at Sea   .................   31

Nitrogen Isotope Sample Collection   ..........................................................................   37

Settled Volume Determinations   .................................................................................   40

End of Cruise/Leg Responsibilities for Ecosystem Monitoring   ................................   42

Introduction

The Fisheries Oceanography Branch Ecosystems Monitoring Program was set up to examine the ecosystem for long term trends in the marine environment by studying the hydrography and primary and secondary production levels on the northeast continental shelf, and relate this information to our fishery resources.  This is accomplished by sampling the northeast continental shelf 6 times annually on both dedicated and cooperative cruises using CTD units and bongo samplers on mostly randomly selected stations, and a flow-through seawater system that continually monitors the salinity, temperature and chlorophyll-a levels of near-surface water through which the NOAA fisheries research vessel is sailing.  The goal of this manual is to highlight the procedures to be followed for the consistent, standardized, collection of data that is at the core of the Ecosystems Monitoring Program.  

Figure 7.8.2    Flow-through Operations (FTO) Flowchart showing the types of                                                  sampling conducted using the continuous flow-through sampling                                                     system while the  research vessel is underway, and the sequence of                                                  operations for each mode of sampling.
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Figure 7.8.1   Station Operations Flowchart showing the types of sampling conducted                                    when the  research vessel is on station and the sequence of operations for                                     each mode of sampling.

                                            Conducting a Plankton / CTD Tow

1. 
Power up the computer (if it is not already on) and follow instructions for proceeding with a bongo tow.

2. 
After verifying that the correct station and cast number was entered, fill in other fields of the Stations Operation Log (SOL) i.e., tow type, date (Figure 7.8.3).

3. 
Notify deck personnel to turn on CTD profiler.  There may be a slight delay-wait for numbers to appear at the bottom of the screen.

4. 
From the bottom depth at the station, determine the payout and retrieval rates for the tow from the Wire-Out Chart (Figure 7.8.4) on the back of the Bongo Tow Log (BTL) (Fig. 7.8.5) clipboard.  Fill in the payout and retrieval rates (in meters/minute) on the BTL.

5. 
The bridge will confirm with the winch operator that vessel is ready for the tow.  The winch operator will notify you that the tow can commence.  Make sure, at this point, that if the wind speed is over 10 knots, that cups are in place on the propellers of both flowmeters to prevent windmilling.

6. 
 Inform the winch operator of the payout and retrieval rates, and to deploy the unit.

7. 
The winch operator will notify you when the bongos’ flowmeters enter the water.  At that point start both stopwatches, record the time, vessel position, and seawater temperature from the Scientific Computer System (SCS) monitor onto the SOL.  Monitor both CTD depth (visible o the bottom of the dedicated CTD computer screen) and bottom depth (from the SCS monitor).  Hold the walkie talkie in one hand and the first stopwatch in the other.  When within 1 meter of reaching maximum sampling depth, (5 meters above the bottom or a maximum depth of 200 meters) notify the winch operator to stop, while simultaneously stopping the first stopwatch.  The winch operator will respond with the amount of wire paid out.  Record the maximum wire out (MWO), and the bottom depth at max wire out (BTMMWO) on the BTL and the SOL.

8. 
The winch operator begins retrieval immediately.  When the winch operator notifies you of the flowmeters’ exit from the water, stop the second stopwatch.  Record the reading of the first stopwatch as time going out (TGO), and of the second stopwatch as total time (TOTTIM) on the BTL.

9. 
Verify with deck personnel that the magnetic switch on the CTD is turned off.  (Numbers on bottom of screen will ‘freeze’.)

10. 
Proceed with processing the CTD data, per the posted instructions next to the computer.  Fill in the bottom temperature and the maximum CTD depth on both logs.

11. 
Record the flowmeter readings and calculate the difference.  Note any clogging or unusual observations on the BTL.

12. 
Set up logs for the next sampling event.  

13. 
Proceed to Plankton Tow Processing.  
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Figure 7.8.3    The MARMAP Station Operations Log (SOL).
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Figure7.8.4    Wire-out Chart for determining amount and rates (in meters/min) of wire                                       to be deployed for bongo sampling at various bottom depths.
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Figure 7.8.5    The MARMAP Bongo Tow Log (BTL).

PLANKTON TOW PROCESSING

14. 
After recording the flowmeter numbers, wash each net down on the outside starting at the top, near the aluminum frame, and working down towards the cod end.   When you have done about half – down to the red white and blue mid-seam – you can loop the upper half of the net up into the frame, making it easier to rinse the lower half.

15. 
When the entire net is rinsed, place the appropriate sieve under one net, untie the cod end, and, holding the cod end so it cannot flip out of the sieve, gently rinse the plankton (and paper cup, if one was used) into the sieve – be careful to turn the cod end and open it so no plankton is caught in a fold or seam. [Note - If the sample appears to have more than 2 quarts of gelatinous zooplankton (“jellies”) such as ctenophores, salps or medusae, then first wash the sample into the 4 mm salp sieve, with the sample sieve underneath it (Figure 7.8.6)  Rinse the “jellies” as thoroughly as possible with the salt-water wash hose, then estimate their volume and note it in the Comments section of the BTL log, along with a general description such as ctenophores, salps, or medusae].  The sample will now be in the second sieve.  

16. 
Place the sieve in a safe place, such as in the checker, or in the wet lab especially if it is rough, and proceed to the next net.   Make sure both cod ends are securely tied (Figure 7.8.7).  Place a paper cup on each flowmeter propellor if the wind speed is over 10 knots, to prevent windmilling on the next tow.  When you have finished, loop both nets up into the frame to keep the ends  from blowing around.

17. 
Bring the sieves into the wet lab, keep one sieve at a time in the sink.

18. 
Place the appropriate jar, opened, into the wooden holder in the sink.  The jar cap should already be labeled and an inside label (Figure 7.8.8) should be in the jar.

19. 
Holding the sieve away from the open jar, gently wash the plankton to one side of the sieve using the seawater hose and allow to drain.

20. 
Carefully rinse and pour the plankton from the sieve into the jar using a funnel – be careful to use minimal water so you do not overfill the jar.  After the first ‘pour’ re-rinse the sieve (away from the funnel) to concentrate the remainder of the sample, then rinse it into the jar via the funnel. You can also use a spoon to transfer the plankton if pouring through the funnel is difficult.

21. 
Make sure you rinse all organisms in or on the funnel into the jar.

22. 
Ideally the jar is no more than 2/3rds full of sample.  Add formalin from the carboy into the marked beaker (50 ml), pour it into the jar and rinse the beaker with seawater into the jar until the jar is almost full (right up to the ‘shoulder’ of the jar, just below the lid.)

23. 
Put the lid on the jar and hand tighten firmly, then invert a couple of times to ensure that formalin is dispersed through the sample.

24. 
Dry the jar with toweling before returning to the appropriate holding box.
Repeat this process for the next sample.

25. 
Remove the next empty jars, turn them upright, fill out the top and internal labels – put the internal labels inside – and replace the lid.  You are ready for the next station.  NOTE:  Make sure that the station number has not changed by the time you arrive at the next plankton station.  This is a common occurrence on trawl surveys, when a tow is re-done and given a new station number, thus incrementing all subsequent stations.  

26. 
When the holding box is full, transfer the sample jars to a new box, exchanging them with empty jars.  Label the new box on one end so that it looks like Figure 7.8.9.  Make sure that the cruise name, gear code, box number, and all station numbers corresponding to the jars in the box, are prominently displayed.  Stations with more than 1 jar would appear on the box as:  Sta. 4(3)  for example, where there are 3 jars for the station 4 sample.  

27. 
Fill out a Sample History Log (SHL) (Figure 7.8.10) so that it corresponds with the appropriate box numbers.  If there are 2 or more jars for one station then fill in a line for each jar of that station, such that a station having 3 jars would have 3 lines on the log.  
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Figure 7.8.6    Rinsing zooplankton from a large amount of salps and ctenophores

                        using a coarse-meshed sieve.
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Figure 7.8.7    Folding and tying the cod end of the bongo plankton net.  
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Figure 7.8.8    Outside and inside jar labels for plankton samples.  
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Figure 7.8.9    Labelling the Plankton Storage Box.
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Figure 7.8.10  The Sample History Log
 SEQ CHAPTER \h \r 2 PROCESSING 0.165 ZOOPLANKTON GENETICS (ZOOGEN) SAMPLES

Zooplankton genetics (ZOOGEN) samples are collected for the National Oceans Partnership Program initiative to study spatial and temporal variability in the variation of gene frequency in copepods and euphausids from the continental shelf.  The principal investigators in this study include Ann Bucklin of the University of New Hampshire, Peter Wiebe of Woods Hole Oceanographic Institute, Mike Fogarty of NMFS, and Bruce Frost of the University of Washington.  These samples are only collected on dedicated Ecosystems Monitoring cruises, but they are not part of the Ecosystems Monitoring Program, and do not go into the Eco-Mon database.  Five samples from each of the four regions are collected at predetermined stations using 20 cm bongos fitted with 0.165 mm mesh nets.  These are mounted approximately one-half meter above the CTD using a wire U-clamp placed on the towing wire (Figure 7.8.11).  There are no flowmeters in these nets.  

a. 
Remove the small bongos from the wire and follow the instructions for washing down the 0.335 mm mesh nets above, using specially marked sieves that have the appropriate mesh size.

b. 
In the laboratory rinse the sieves to concentrate the plankton, then, using a squirt bottle filled with ethanol (ETOH), rinse the plankton into a pint jar and fill the jar about halfway with ETOH.

c. 
Fill out the ZOOGEN Worksheet (see Figure 7.8.12) and outside and inside labels with pertinent station information, being sure to use a #2 pencil on the labels.  ETOH will dissolve most inks, including ‘permanent’ ones, so writing in pencil is essential for the labels.  Note that this worksheet is for use on board the vessel and the data on it goes to the National Oceans Partnership Program, not into the Ecosystems Monitoring database.  

d. 
After 24 hours pour off (and drain) the initial volume of ETOH using the jar cap fitted with small mesh netting.  Carefully rinse any organisms retained on the mesh back into the jar using a squirt bottle of ETOH.  

e. 
Refill the sample jar with fresh ETOH to a little over half.

f. 
Fill in the ZOOGEN Worksheet to indicate the date and time of rinsing.  
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Figure 7.8.11   Bongo array for Zoogen Plankton Sampling with 20 cm bongos mounted

                        above CTD Profiler and details of tying off cod-end.
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Figure 7.8.12   The ZOOGEN Sample Worksheet.

Troubleshooting
3. 
Protocol for Repeating or Canceling a Bongo Tow

If a sample is lost, or the Bongo tow is non standard, the Chief Scientist/Watch Chief, or Lead Ecosystem Monitoring person must make a decision regarding whether or not to do a re-tow.  A non-standard tow is one where all depths of the water column are not sampled uniformly, i.e., if the SCS graphic display of CTD depth versus bottom shows a flat spot in the tow profile for more than 5% of the total time, or if the tow comes closer than 2 m from the bottom or exceeds 8 m from the bottom.  Ideally, only one Bongo tow/CTD profiler operation should be conducted at a station, and be logged as BONNUM=1 on the Bongo Tow Log (BTL).  Any re-tows will result in additional operations being logged on the Station Operations Log (SOL), and subsequent BONNUM’s being logged on a new BTL page.  The decision for a re-tow or cancellation of a tow is made according to the following protocol: 

1. 
For dedicated ecosystem surveys, the tow should be repeated, unless time is of the essence, or weather conditions are deteriorating to the point where another tow is unfeasible or unsafe.  The pair of 6B3 samples (6B3I and 6B3Z) from the re-tow are the only ones kept.  

2. 
For joint trawl/ecosystem monitoring surveys, the tow should be repeated subject to Watch Chief’s approval.  In the interest of time, and current priority for analyzing 6B3I samples, a lost 6B3I sample may not require a repeated tow (retaining only the 6B3Z sample), but a re-tow should be made for a lost 6B3Z sample unless the time to do so would jeopardize the cruise mission.  If a re-tow is made, the pair of 6B3I and 6B3Z samples from the re-tow are the only ones kept.

3. 
If the tow is repeated, it is important that the BTL from each  tow are completely filled out and kept.  The flowmeter readings from these tows are used in generating a cruise-specific profile of flowmeter performance during the quality-control process.  

4. 
 In weather conditions that are marginal, e.g., wind speeds higher than 30 kt, and seas higher than 4 m, the Watch Chief discusses the feasibility of the tow with involved scientific party and crew, and if necessary, ship’s officers.  The decision to cancel the tow should be based on the following factors, given in order of priority:

1st Priority - Safety of deck personnel and gear being deployed.

2rd Priority - Quality of tow – e.g., ability to control the tow profile to permit uniform sampling of all depths in the water column through a smooth, consistent payout and retrieval of the samplers per the wire out table (Table 3.5).

5. 
If necessary, stations may be moved given the following circumstances:

1. 
The presence of fixed gear, vessel traffic or obstructions such as wrecks or boulders make the tow at that site unsafe. 

2. 
Weather conditions render a site scheduled for sampling to be unsafe:  i.e. a shoal area of Georges Bank for example.  

Note that in all cases of stations being moved more than a mile, they become non-randomly selected in terms of their geographic position, and are labeled as non-standard stations on the Bongo Tow Logs (BTL) Comments section.  Also, should a lack of time preclude a long steam to an outlying station, the station may be dropped and replaced with a new station, clearly designated non-random on the BTL, to make the best use of the remaining time to minimize significant gaps in that area’s coverage.

Guidelines for repeating or adding a CTD cast on Resource surveys

By Maureen Taylor (revised January, 2003)


The following are general guidelines to help Watch Chiefs and Chief Scientists decide whether or not a CTD cast should be repeated or added to a station.  The Tech. Memo Surface and Bottom Temperature Distributions for the Northeast Continental Shelf (Mountain and Holzwarth, 1990) is an extremely valuable reference to have at sea and will help with decisions related to hydrographic sampling.

4. 
If the CTD operator loses signal due to a sea-cable problem or loose on/off switch, the cast should be repeated if time is allotted to make the necessary repairs (Increment cast #, but the station # stays the same).  Please keep in mind that the downcast CTD data are usually of lesser quality than the upcast when bongo nets are attached because the nets disturb/obstruct the flow thru the CTD sensors.

5. 
If the CTD cast is successful but the trawl needs to be repeated, the CTD cast will usually not have to be repeated.  However, there are situations when you might want to consider repeating the cast:

a. 
Where are you sampling?  Are you sampling in an area that has strong surface or bottom temperature gradients (i.e. shelf/slope front).  If so, repeating the cast is a good idea.  If the newly attempted trawl is located across an isobath from where the last CTD took place, then it is probably worthwhile to repeat the cast since the bottom temperature and salinity will most likely have changed.  If the new location is on the same isobath, the CTD should not have to be repeated.

a. 
How do the depths compare? A good indicator for deciding if the bottom temperature has changed since the CTD cast was completed is to compare bottom depths.  If the bottom depth has changed by more than 15 meters, chances are that the bottom temperature may also have changed significantly enough to warrant another CTD cast. 

b. 
Is time available? If the trawl needs to be repeated because of a tear-up and time is requested for mending, check to see if the ship is holding station.  If the ship is not steaming, it should not add to the cruise time if the CTD cast is repeated while the nets are being mended (NOT a requirement, just a suggestion).

2. 
The plankton (ECOMON) sampling protocol is to sample the upper 200 m of the water column.  However, the Oceanography Branch requests that a second dedicated CTD cast be made to within 10 m of the bottom for the following two situations:

a. 
You are sampling in the Gulf of Maine (north of 41 degrees).

b. 
You are sampling south of 41oN, but the station depth is  220 m (but please remember never to exceed the 600 m pressure rating of the CTD).

NISKIN BOTTLE INSTRUCTIONS

Deploying and cocking the Niskin bottle (Figure 7.8.13):


1.
Close the air valve (turn clockwise) and the drain spigot (pull out).

2.  SEQ CHAPTER \h \r 4
Brace the bottom of the bottle (the end with the drain spigot) on your hip, lift the top cap and snap its lanyard to the left side of the release mechanism.  To do so, depress the plunger of the release mechanism by reaching behind the bottle (so as to keep your hands clear of an accidental release).

3. 
Lift the bottom cap and snap its lanyard between the ball and the release mechanism of the top cap’s lanyard.  Make sure that the snap is completely around both sides of the top lanyard’s loop.

4.  Shackle the conductive towing wire to the lead ball to depress the sampler. 

5.  Place the water bottle on the wire, just above the CTD unit, making sure that the wire runs through the grooves on both mounting brackets and that there is enough clearance between the bottle and the CTD unit for the lower cap to close properly.

6.  Tighten the wing nuts so that the groove on the bolt fits around the wire.  Tighten sufficiently so that the bottle will not slip on the wire.

7.  After confirming that computer operator is ready for deployment, turn on the CTD profiler, and remove the soft plastic tubing from the conductivity cell.  Connect the plastic tubing from the water pump to the conductivity cell (except on profilers that do not have a water pump).

8.  Deploy the water bottle, first allowing the CTD to “soak for 15-30 seconds just below the surface to give the salinometer time to acclimate to the seawater environment.  Have the winch operator lower the CTD and water bottle to the to the appropriate depth and then bring the wire close to the ship’s rail, so it can be reached by the deck crew.  When signaled to do so by the computer operator, clip a messenger onto the wire and drop it, to trigger the bottle.  By keeping one hand on the wire, the closing of the bottle can be felt at a depth of up to 100 m in calm seas.  If the triggering of the bottle cannot be felt, 30 seconds of time should be allowed for each 50 meters of depth, to give the messenger sufficient time to reach the bottle.

9. 
Retrieve the messenger from wire before removing water bottle.

10. 
Turn off CTD profiler.


11.  Remove the lead ball from towing wire in preparation for next operation.

12.  Replace the plastic tubing on the conductivity cell and fill it with fresh  water. [Note:  During freezing weather the CTD profiler should be kept in a heated space between casts/tows to prevent ice crystal formation and damage to the glass conductivity cell.  This usually can be accomplished by slacking-off of the conductor cable sufficient for cable and profiler to reach the heated space, thus avoiding having to unplug and remove the unit from the wire between stations.  This is the preferred option for sub-freezing operations.  A less desirable alternate method which can be used during short transits in calm but freezing conditions is to leave the CTD outside, and replace the plastic tubing on the conductivity cell dry.]

1. 
Obtaining Water Sample-

1. 
Salinity bottles for the CTD profiler calibration samples are stored in separate cases from those used for the thermosalinograph calibration samples.  All unused bottles are stored right side up and contain a small amount of seawater from the last sample to prevent salt crystal formation during storage.  The next unused bottle is stored upside down for quick recognition. 

2. 
Bring the Niskin bottle into laboratory (operation can be done on deck, if necessary).

3. 
Push the output spigot of the bottle inward to the drain position.

4. 
 Open the air valve and rinse the salinity sample bottle and its cap three times with water from the water bottle.

5. 
Fill the bottle, leaving a very small air space in the neck, and place the cap on securely, so there will be no evaporation of the sample.

6. 
Return the salinity bottle to its case, right side up.


8.  Complete logging of information for this operation on the Station                          Operations Log (SOL).
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Figure 7.8.13  Niskin Sampling Bottle with lanyard and                                                                          shackle details (inset)

COLLECTING & PROCESSING SALINITY AND                                 CHLOROPHYLL CALIBRATION SAMPLES AT SEA
1.  Collect at least 2 samples per day, about 12 hours apart.  This does NOT have to be done on a station.  Collect when convenient.

2.  Place the 0.335 mm pre-filter funnel onto the mouth of the 1 liter dark bottle and rinse the bottle 3 times with water from the discharge hose of the flow-through system,  then fill it completely  while noting the exact GMT time  from the Scientific Computer System (SCS).  It is important to record the GMT time from the SCS  as close as possible to the time the sample was drawn.  At the same time, record the display value from the flow-through fluorometer and the flow rates for the thermosalinograph and fluorometer (read from the top of the pistons on the flow gauges) and record this information on the left side of the Flow Through Operations (FTO) Log (Figure 7.8.13) under the Calibration Sampling Collection heading.  

3.  Take a salinity sample bottle from the case provided, rinse it and its cap 3 times with sample water, and fill to the top with sample water.  Record the case # and bottle (Btl) # on the FTO Log.

4.   Rinse the volumetric flask or graduated cylinder with sample water. Gently shake the sample to suspend the phytoplankton, before filling the volumetric flask.   Fill the volumetric flask/graduated cylinder to just above the 200 ml mark .   Remove excess by shaking and tapping the plastic volumetric flask on the counter so you have exactly 200 milliliters for  your sample.

5.   Make sure that a Whatman glass fiber filter (GFF) is in the filtering funnel.  If not, a quarter turn counter-clockwise twist and upward pull should release the two parts and allow for placement of a new filter.  Once the filter is placed on the filter holder, return the funnel onto the holder and give it a quarter turn clockwise to seat the funnel onto the filter.  

6.   Pour the sample into the filtering funnel and turn on the vacuum pump. Check the scale to ensure it is around 3 psi.  (Higher vacuum pressure will lyse the cells and bias the sampling.  Lower vacuum pressure is better).  Rinse possible residue from the volumetric flask and filter funnel using deionized water from the squirt bottle.  Release the vacuum by turning off the pump as the last of the water is draining through the filter.  Pulling vacuum on a dry filter can lyse cells, which might bias the sample.

7.   While the water is filtering, dispense 7 ml of 90% acetone into a  clean cuvette by giving one full stroke from the acetone dispensing pump.  Also prepare a blank cuvette of acetone by filling a cuvette with one full stroke.  Mark the cap with a B.  Use this same blank for all samples until more 90% acetone is added to the dispensing bottle, then make a new blank.  

8.  After the sample has been completely filtered, remove the funnel.  Using clean tweezers on the edge of the filter carefully fold it in half, sample on the inside. Place the filter in the upper part of the cuvette (see Figure 7.8.14A). Place the cuvette cap on firmly, write a unique sequential number on the cap and gently invert the cuvette to allow the folded filter to open up slightly, permitting acetone to reach the sample surface for extraction of the chlorophyll (see Figure 7.8.14B).   (Avoid shaking the cuvette.  This will break off pieces of the filter and bias the fluorometric reading.)  Place the capped inverted cuvette (see Figure 7.8.14C) in the rack provided on the right side of the electric cooler . Record the unique number assigned to the sample, and the time that the sample was placed in acetone, on the FTO logsheet.  Replace the filter with a new one from the box provided, and cover the filter funnel with a cup to prevent dust and dirt from landing on it.  Rinse both the dark sample bottle and volumetric flask with deionized water.  

9.  After 12 to 24 hours carefully remove the inverted sample cuvette, AND the blank cuvette, from the rack in the cooler and place them in the rack in the filtration box. Wipe them  with a kimwipe to remove any fingerprints and condensation.  It will take a while for them to warm up to the point where condensation no longer forms.  While you are waiting, place the solid calibration standard in the discrete-sample fluorometer such that either the L (low) or H (high) is on the left side.  Record the value displayed on the fluorometer readout on the FTO logsheet where it says “Solid STD(low val)” or “Solid STD(high val)” depending on whether you are reading the  L  or  H  side.  Take readings for both sides by rotating it 180 degrees within the cuvette receptacle on the fluorometer.  By this time the sample and blank cuvettes should be ready to read.  Replace the calibration standard with the blank cuvette, making sure there is no condensation on it.  Record the reading in the “Blank Value” column of the FTO logsheet.  Replace the blank cuvette with the sample cuvette, again wiping off any condensation.  Record the reading in the “Display Value” column under the “Discrete FLR” heading. 

10.  Once a day during the cruise clean the cuvette on the flow-through fluorometer.  First take a reading from the display and note it on the FTO log, along with the date and time in GMT.  Next, close the small red valve on the underside of the fluorometer, unscrew the port on the top of the cuvette chamber, and gently scrub up and down with the brush provided, a couple of times.    MAKE SURE YOU TURN THE WATER FLOW BACK ON ONCE THE CLEANING IS COMPLETED!!

11.   As time permits, enter the data from the FTO logsheet into the excel file on the laptop computer mounted next to the discrete fluorometer.  After completely filling out the first page, start a new logsheet, and a new file on the computer, giving it the cruise name with an s2 on the end for sheet 2  (or s3 for sheet 3 and so on).  So, the first page of the FTO form for the AL0110 cruise would be file AL0110.xls.  The second page would be file AL0110s2.xls.  The third page would be file AL0110s3.xls.
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Figure 7.8.13     MARMAP Flow-through Operations Log (FTO).

[image: image45.wmf]
Figure 7.8.                          7.8.14     A,B,C   Discrete chlorophyll sample filter in fluorometer cuvette.

Nitrogen Isotope Sample Collection

Nitrogen isotope ratio samples are collected at designated stations on dedicated Ecosystems Monitoring cruises for analysis by the Atlantic Ecology Division of the US EPA Laboratory in Narragansett, RI.  The sample collection process is very similar to that used by the Ecosystems Monitoring program for collecting chlorophyll calibration samples, using discharge water from the shipboard flow-through system.  Note that these samples are not part of the Ecosystems Monitoring Program.  If there are sufficient personnel available, it is best to have one person collecting the nitrogen isotope sample while the others are conducting the bongo tow and CTD operations.  If this is not possible, then it is best to collect and process the sample before arriving on station, and make a note documenting that in the Comments section of the Nitrogen Isotope Worksheet (Figure 7.8.15).  This worksheet is for use on board the vessel and for EPA personnel, but the data does not go into the Ecosystems Monitoring database.

11. 
Rinse the 1 liter dark bottle with 3 rinses of outflow water, filtered through the 0.300 mm pre-filter, from the shipboard flow-through system, and then fill it.  Record the sample number (i.e.  N1, N2, etc.), the GMT time and position from the Scientific Computer System (SCS) as closely as possible to the time the sample was drawn, and the display value from the flow-through fluorometer, on the Nitrogen Isotope Worksheet.  

12. 
Rinse the volumetric flask or graduated cylinder with sample water.  Gently shake the sample to suspend the phytoplankton before filling the volumetric flask.  Fill the volumetric flask/graduated cylinder to just above the 200 ml mark.  Remove excess by shaking and tapping the plastic volumetric flask on the counter so you have exactly 200 milliliters for your sample.  You will have to repeat this process 5 times to filter one liter of water for the sample.  

13. 
Pour the sample into the filtering funnel, making sure that a Whatman glass fiber filter (GFF) is in place, then turn on the vacuum pump.  Check the vacuum gage to ensure the scale reads less than 5 psi.  (Higher vacuum pressure will lyse the cells and bias the sampling.  Lower vacuum pressure is better).  Rinse possible residue from the volumetric flask and filter funnel using deionized water from the squirt bottle.  Release the vacuum by turning off the pump as the last of the water is draining through the filter.  Pulling vacuum on a dry filter can lyse cells and bias the sample.

14. 
After filtering the five 200 ml samples, remove the filter from the funnel by using two forceps to fold it in half so that the sample is on the inside.  Place the folded filter on the center of an aluminum foil square and fold the foil so that it will fit into the plastic sample bottle.

15. 
Cap the bottle, and using a permanent sharpie marker, label it with the sample number, the cruise name, and the station number, then immediately place it in the freezer to prevent sample deterioration.  It is good practice to have this information written on the bottle on two sides, and write the sample number N1 etc, on the cap, just to ensure that information is not rubbed off and lost if the sample bottles are handled too much.  
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Figure 7.8.15    Nitrogen Isotope Log

Settled Volume Determinations

A protocol for visually estimating total settled volumes of Calanus finmarchicus in plankton samples stored in cylindrical glass quart jars is described below. 

This protocol was devised as a method of identifying stations where large quantities of Calanus finmarchicus are located and provides a means for comparing relative abundances of this organism between these high volume locations.  Since the method only involves the visual inspection and measurement of the settled plankton samples through the glass walls of the sample jars, the examination may be conducted at sea and the information relayed to shore before the research vessel returns to its home port, making the near-real-time data useful to researchers looking for areas where right whales may be prone to congregating.

1. 
Just prior to transferring plankton sample jars from the counter-top boxes to their labeled storage boxes, examine the 6B3Z jars to determine the ones where Calanus finmarchicus is the dominant organism present.  Dominance in this case is defined as Calanus comprising at least 75% or more of the sample visible to the eye through the glass sides of the jar.  

2. 
Moving the jar as gently as possible to avoid stirring up the sample, measure the settled height of the plankton to the nearest tenth of a centimeter with a metric ruler.  This may involve some interpolation of the height since samples rarely settle perfectly flat.

Multiply the zooplankton height by the cross-sectional area of the quart sample  jar (52.8  cm 2 ) to produce an estimate of the total settled volume in cm3 of Calanus finmarchicus  and record this in the comments section of the Bongo Tow Log (BTL).



Relay this information via email at the earliest opportunity to Patricia Gerrior at:  patricia.gerrior@noaa.gov.
3. 
Note that this method does not take into account the amount of water filtered by the net.  It merely expresses an estimate of total volume per tow.  

Settled height of zooplankton                 cross sectional                        estimated vol in cm

  Where C. finmarchicus > 75%        X      area of qt jar (52.8 cm2)     =   C. finmarchicus

End of Cruise/Leg Responsibilities for Ecosystems Monitoring Chief Scientist  or designated EcoMon person on Trawl Surveys

1.  Check all logs:  the Station Operations Logs (SOL), Bongo Tow Logs (BTL),  the Sample History Logs (SHL), and Flow-Through Operations Log (FTOL) must be checked for completeness, correctness and between-log consistency.  Examples of this review include checks of positions of operations against the reference station positions provided by  the Chief Scientist (any deviations of more than 1 nautical mile from the proposed position should be noted and explained on the SOL); checks for consistency of flowmeter end readings at one station with flowmeter beginning readings at the next; agreement between data logged on the SHL and BTL and the actual samples in the boxes; and agreement between FTOL data and calibration samples collected.

2.  SEQ CHAPTER \h \r 7
Copy Station Operation Logs (SOL)  and deliver originals, along with data disks, to the Fisheries Oceanography Branch, Woods Hole, MA.  Deliver clearly legible copies to the Survey Operations Coordinator, Narragansett, within three working days of cruise completion.

3. 
 Copy SEA-BIRD header.dat file  and deliver the original data and header dat discs to the Fisheries Oceanography Branch in Woods, MA.  The disc with the copied header.dat file goes to the Survey Operations Coordinator, Narragansett, within three days of cruise completion. 

4. 
Deliver all samples and logs  to the Survey Operations Coordinator, Narragansett, within three days of cruise completion.

5. 
Note any equipment problems or losses that occurred: report this to the Survey Operations Coordinator.  Any consumables such as plankton jars, formalin, pencils, etc., that are in need of replenishing for subsequent cruises should also be noted and reported.

6. 
Notify the Survey Operations Coordinator of deviations from Standard Operating Procedures:  Provide written documentation of departures from the Monitoring Protocols as established in the Survey Operations Manual.

7. 
 Chief Scientists must submit a cruise report within 30 days of the cruise completion:  Cruise reports will be submitted to the Ecosystems Monitoring Group Leader for editing and approval prior to being forwarded to the Vessel Cruise Coordinator at the NEFSC  Woods Hole, MA.  

Appendix 7.3.  “Research Vessel” Survey List of Equipment and the Relevant Operation for Each.

Note:  Operations with which this equipment is associated are indicated by the following codes: w=water bottle/CTD Profiler operation; b=Bongo tow/CTD Profiler operation; v=vertical CTD Profiler operation; and f=flow-through sampling system operation.

	Box #
	Item
	Quantity
	Present
	Operation

	1
	Niskin bottles 
	2
	
	w

	1
	Paper cups (for flowmeter rotors) 
	10 dozen
	
	b

	1
	Extra thermometers                                                         
	2
	
	b

	1
	Messengers
	3
	
	w

	1
	Thermometer buckets w/therm & 6.1 m (20ft rope)
	2
	
	b

	1
	Hose clamp kit + cutting tool
	1 each
	
	b

	1
	Hand-held angle indicator
	1
	
	b

	2
	Wash down hoses
	2
	
	b

	2
	Hose nozzles
	4
	
	b

	2
	Flowmeters                                                                       
	6
	
	b

	2
	Flowmeter oil                                                                   
	1 liter
	
	b

	2
	Hose Fittings (m&f ends Y-couple)
	assort.
	
	b

	3
	Water trap w/vacuum hose & filter funnel                   
	2
	
	f

	3
	Whatman  25 mm GF/F filters                                        
	2 boxes
	
	f

	3
	Seawater sample bottles                                                  
	2
	
	f

	3
	Forceps for chl filters                                                       
	2
	
	f

	3
	Extra chl filter funnels                                                     
	2
	
	f

	3
	Chl sample water 300 micron pre-filters                       
	2
	
	f

	3
	Wash bottles                                                                     
	2
	
	f

	3
	Vacuum pump                                                                
	1
	
	f

	3
	Aluminum foil for wrapping chl samples                     
	1 box
	
	f

	4
	Gelatinous zooplankton sieve
	1
	
	b

	4
	6B3 sieve                                                                           
	2
	
	b

	4
	Paper towels                                                                     
	4 rolls
	
	-

	4
	Sink jar rack                                                                      
	1
	
	b

	Shackle/Chain

Toolbox
	Shackle & chain toolbox                                               

contains:
	1


	
	b-v-w

	
	80 cm length 0.48 cm (3/8 in) galv. chain                                        
	2
	
	b-v-w

	
	stainless steel 680 kg (5,000 lb) snap shackle                         
	3
	
	b-v-w

	
	Stainless mousing wire                                                    
	1 roll
	
	b-v-w

	
	Adjustable wrench                                                           
	1
	
	b-v-w

	
	Galvanized 0.48 cm (3/8 in) shackles                                             
	4
	
	b-v-w

	
	Long-nose pliers w/cutter                                              
	1
	
	b-v-w

	
	Galvanized 1.1 cm (7/1 in) shackles                                                  
	4
	
	b-v-w

	
	Multi- screwdriver
	1
	
	b-v

	Plankton

Toolbox
	Vise grips                                                                          
	1
	
	b-v

	       “
	Voltmeter                                                                          
	1
	
	v

	       “
	File                                                                                     
	1
	
	v-w

	       “
	Electrical tape                                                                   
	1
	
	-

	       “
	Flowmeter oil syringe                                                      
	1
	
	b

	       “
	Allen wrench for flowmeter rotor                                  
	1
	
	b

	       “
	30.5 cm (12 in) adjustable wrench 
	1
	
	b-v-w

	       “
	Silicone grease                                                                  
	1 tube
	
	v

	       “
	Silicone glue 
	1 tube
	
	b

	       “
	Cable ties                                                                           
	1 pack
	
	b

	5
	6B3 Nets 
	6
	
	b

	6
	Clerical supply box bontains:
	
	
	

	6
	3–ring binder containing:                                                      
	1
	
	b-v-w-f

	6
	     SOL logs                                                 
	20
	
	b-v-w

	6
	     BTL logs                                                  
	140
	
	b

	6
	      SHL logs                                                  
	20
	
	b

	6
	      FTO logs                                                  
	20
	
	f

	6
	       Wire-out charts                                      
	2
	
	b

	6
	3-ring binder containing: MARMAP        Ecosystem Monitoring Operations Manual                                              
	1
	
	b-v-w-f

	6
	Scissors                                                                              
	1
	
	b

	6
	Plankton sample labels (outside)                                    
	300
	
	b

	6
	Plankton sample labels (inside)                                      
	300
	
	b

	6
	Pencils #2                                                                          
	3 dozen
	
	b-v-w-f

	6
	Wide black markers                                                         
	4
	
	b

	6
	Stopwatches                                                                      
	4
	
	b

	6
	Wide green markers                                                        
	4
	
	b

	6
	Wide red markers                                                           
	4
	
	b

	6
	Sharpie fine black markers                                              
	6
	
	b-f

	6
	D-cells (packs of 6 cells)                                                  
	5
	
	b-v-w

	6
	Calculators                                                                        
	2
	
	b

	6
	First-aid kit                                                                       
	1
	
	-

	6
	Flashlight                                                                          
	1
	
	b

	6
	0.20 cm (08 in) mono line                                                                
	1 pack
	
	b

	6
	Nicopress sleeves                                                             
	15
	
	b

	6
	Cruise maps for posting on vessel                                  
	4
	
	-

	6
	Pencil sharpener                                                               
	1
	
	b-v-w-f

	6
	Duct tape                                                                           
	1 roll
	
	-

	6
	Strapping tape                                                                  
	2 rolls
	
	-

	6
	Scotch tape                                                                        
	2 rolls
	
	-

	6
	Net repair kit: silicone glue,                                               

nylon dental floss, needles                nitex patch material, scissors


	1
	
	b

	6
	magnifier
	1
	
	b

	6
	30.5 cm (12 in)ruler                                                                            
	1
	
	b

	6
	Shoe laces91.4 cm (36 in)                                                                 
	6 pairs
	
	b

	6
	Whatman GFF filters (2.5 cm)                                         
	2 boxes
	
	f

	6
	Graduated cylinders                                                         
	3
	
	b-f

	6
	Clipboards w/wire-out charts                                        
	4
	
	b

	NOT IN BOXES
	
	
	
	

	-
	Carboy of concentrated formalin                                    
	1
	
	b

	-
	Plastic pails                                                                       
	2
	
	b

	-
	Portable electric cooler
	1
	
	f

	-
	Laptop computer w/FOB modified SEA-BIRD software
	2
	
	b-v-w

	-
	Quart glass plankton sample jars w/lids attached
	26 boxes
	
	b

	-
	Case of 40 salinity calibration sample bottles
	4 cases
	
	w-f

	-
	45 kg lead ball depressor weight
	3
	
	b-v-w

	-
	61 cm aluminum Bongo frame
	3
	
	b

	-
	Formalin dispensing carboy
	1
	
	b

	-
	De-ionized Water
	2 carboys
	
	f

	-
	Spare vacuum pump
	1
	
	f


Appendix 7.4.  “SOOP Vessel” Equipment List 

· ITEMS TO TAKE TO THE Oleander FOR PRE-CRUISE VISIT:

	Item
	Quantity

	Full boxes of salt bottles
	1 full of 48 bottles

	T-4 or T-6 XBTs
	1 box of 12 probes

	T-10 XBTs
	1 box of 12 probes

	T-7 XBTs
	1 box of 12 probes

	Briefcase, containing pencils, a box of blank, formatted data diskettes, the program diskette, and the transmitter summaries
	1

	SOOP toolbox with complete contents
	1

	Log sheets
	4

	Set of instructions; sample XBT launches; sample log sheet; drawing of cruise track
	1 each

	Extra GOES transmitter
	1

	Spare hand launcher (if not already on board the ship)
	1

	CPR internal mechanisms one labeled “outbound” (contains outbound log sheets and an adjustable wrench); one labeled “spare” (contains inbound log sheets)
	2

	Jar of 5% formalin
	1

	Spooled cable
	1

	CPR body
	1


Appendix 7.5  SOOP Volunteer Manual

TO:      Potential Volunteers

FROM:    Robert Benway

REASON:  Travel aboard the CMV Oleander

To Whom This Concerns:


This letter is intended to address the majority of your questions concerning travel aboard the CMV Oleander as a volunteer in the Ships of Opportunity Program (SOOP).  The Oleander is a commercial freighter, owned and operated by Bermuda Container Lines.  Bermuda Container Lines has graciously allowed NOAA to install scientific equipment on board, and to send volunteers monthly to perform oceanographic research.  The Oleander's captain, officers, and crew have complete authority over all NOAA activities on board the ship.


As a volunteer, your first responsibility is to arrange for transportation to and from Newark, New Jersey.  You can travel by automobile, airplane (into Newark International Airport), train, or bus (the latter two into Penn Station, Newark, NJ).  NOAA will not provide funds for any transportation to and from Newark.  A NOAA official will take you from the airport or bus/train terminal to the Oleander.  To board the ship, you must be an American citizen, If you are a government employee you need to have in your possession a passport. If you are not a government employee, proof of citizenship typically, a passport or birth certificateis needed.


You do not need any previous scientific experience (although familiarity with computers is desirable), because the NOAA official will provide you with comprehensive, on-site training.  While en route to Bermuda, and again on the return voyage, you will be required to take a variety of oceanic plankton, temperature, and water samples.  The regime is fairly rigorous, as it entails hourly sampling over a twenty-four hour period.  Once in Bermuda, you can spend your time as you choose.


Room and board are provided while travelling aboard the Oleander, and while in Bermuda.  On a normal schedule, the Oleander leaves New Jersey on a Friday afternoon, and arrives in Bermuda on Sunday afternoon or Monday morning.  The ship then leaves Bermuda on Tuesday and returns to New Jersey on Thursday, for a total round-trip time of one week.


You should understand that many more people volunteer than can be accommodated.  Also, the SOOP schedule is subject to numerous unexpected and last-minute changes, so you must have a flexible schedule in order to volunteer.  If you are serious about traveling aboard the Oleander, please feel free to write the Northeast Fisheries Center for detailed information.  Address all correspondence to Robert Benway, NOAA/NMFS, 28 Tarzwell Drive, Narragansett, RI  02882, or by E-mail to Robert.Benway@noaa.gov

Sincerely,

Robert L. Benway

DIRECTIONS FOR OLEANDER SOOP TRANSECTS


This document summarizes everything you will need to know and do for the next week.  We have trained numerous volunteers for the same tasks that you are about to undertake, and no one has had major difficulties.  In other words, relax!  If you follow the instructions given below, you will be able to do a good job.


First of all, try to sleep during the afternoon before leaving port.  Once you begin sampling, you will have to stay awake for about 24 hours.  The Oleander leaves Port Newark around 5 PM.  About two hours later, when the ship has reached Ambrose light tower, you must be ready to complete the first station.  Remember to record everything on the log sheets given to you.  When the Oleander slows down to let off the pilot, meet one of the mates and assist the crew in lowering the CPR into the water.  Then drop an XBT (T-10).  The entire first station should take you about fifteen minutes.  Then, for the next five or six hours, you should drop a T-10 XBT every hour on the hour.  Once over the continental shelf break, drop a T-10 at 70 fathoms or 128 meters then drop a Deep Blue XBT every fifteen minutes for one hour.  Then, go back to the XBT routine dropping Deep Blues every hour on the hour for about the next twelve hours. When you reach 250 miles from the U.S. coast, the crew will remove the CPR from the water.  Please  preserve the sample within the hour.  If the ship has not reached the Gulf Stream then keep dropping probes on the hour until you have dropped one in the Gulf Stream.  Once you have completed all the stations, you are free to relax and catch up on sleep before reaching Bermuda.  The ship should sail into Bermuda on Sunday afternoon or Monday morning.


On your return (inbound) trip, drop Deep Blue XBT’s at 6, 12, and 18 hours after leaving Bermuda. Take water samples, a set of 6 samples at each of 4 locations, in the Sargasso Sea before you reach the Gulf Stream.  These will be on a not-to-interfere-with-your-sleep basis.  Your return trip log sheets are located in the folder of instructions and log sheets that the NOAA official will give you during the pre cruise briefing.


Remember that you will not have to tow the CPR inbound, unless the CPR was not towed on the outbound trip, or if the CPR inside failed but the CPR body is still good.  If so then ask the Captain if he will have the crew launch the CPR 250 miles from Ambrose Light.  Do not drop any XBT’s after 18 hours unless you were not able to drop XBT’s on the outbound trip.  If so then drop a Deep Blue before crossing the north wall of the Gulf Stream and a deep Blue every hour on the hour until you reach the shelf break.  Switch to dropping Deep Blues every 15 minutes for an hour before reaching  a depth of 128 meters then switch to T-10 XBT’s every hour on the hour and the last T-10 at Ambrose Light.


Detailed instructions will be given to you at your pre cruise briefing onboard the Oleander.  Feel free to call us before your trip. And If you run into insurmountable equipment failure, or have similar problems, feel free to call us COLLECT from Bermuda.


Bob Benway (401) 782-3295


Daniel Smith (401) 782-3263




        782-3269

. Basic Ship Rider Rules

 The following guidelines pertain to any person having occasion

to visit, ride on, install, repair or replace equipment on any Voluntary

Observing Ship (VOS) participating in the program to collect scientific

observations.  Most all of these guidelines are based upon plain common

sense and a little respect for those that “live” on the vessel on which

you may be visiting.  Respect the fact that you are essentially being

invited into their home as a guest and as a guest, you want to be

invited back.  Your very presence on board will have an impact on those

that work and live aboard that vessel.  Imagine that you have invited

someone into your own home and how you would feel if they became overly

demanding of your time, energy or resources.  Our goal has always been

and always will be, to minimize our impact as much as possible.  Those

that make their living by going to sea are not there to hold our hands

or for that matter provide any personal support whatsoever.  We should

always be prepared to take care of and meet our own needs.  It is best to stay off the bridge while departing or arriving in port or navigating congested waters

when the bridge officers and crew have to concentrate on their 

responsibilities. Don't ask questions; stay off the bridge and

out of their way.  Always brief the Captain and

Chief Engineer prior to departure as to what your plans are and

what you will need from the bridge officer on watch (i.e., date,

time and position, etc.).

 These guidelines are for all ship riders and for those of us who visit the ship. It is important that even a return rider does not forget the basic rules of respect.  Always remember that you are a professional involved in the collection of

important scientific information and you are representing not only

yourself, but more importantly your organization (i.e., NOAA).  If these

basic rules are ignored and the Captain makes this known to the

management then don't expect to be invited back.

Every observation that is successfully collected by any VOS is special

and should be considered as a piece of gold. What follows is a list of

basic guidelines  that are expected to be observed.

Always make your presence known to the Captain and/or Chief Officer

when first boarding the ship.

If riding the ship, be familiar with the ship's daily watch schedule. Know when meal times and coffee breaks are scheduled and plan your activities accordingly. Be on time for meals. Clocks are changed ahead 1 hour on the second day, 15 minutes per watch. 

If the officers take their shoes off before entering their lounge

area or stateroom, then, you too, should remove your shoes.  There is a

reason for this, so be sensitive to those reasons. If you are getting tired, go to your bunk for some rest; don't sleep on a couch even if one is available on the bridge. Don't prop your feet up on any table or desk and kick back.  Clean up after yourself.  Keep your gear stowed away when not in use. Keep your work area tidy, so ships personnel don't have to step over your equipment or supplies to conduct their own jobs.

If you are a ship rider then be in good health or don't sign on for

the job.  This is exhausting work and we don't want to have to deal with

a rescue at sea for a heart attack victim.  Diverting a ship for an at sea evacuation would have significant impact on not only the ship but many others as well..

When there is a lot of activity on the bridge, limit your questions

and conversations.  A detailed briefing of what you require from the

bridge officers conducted before departure should minimize adding stress

to an already stressful situation. Provide your own tools.  Don't keep asking to borrow the ships tools.

Use email or telephone whenever possible to keep the ship and

management apprised of your schedule and plans.

If you see the deck being mopped, don't walk across the wet deck. Be cognizant of ship customs.  For instance if people are standing around in the mess room, waiting for the Captain to sit down, then don't sit down before anyone else, and don't start eating until others begin, ask permission to enter places like the bridge or engine room.

 Some of our participating VOS support several different scientific

projects and as such the combined impacts of those projects become

cumulative and increase the stress on the officers and crews.  It is essential that all projects coordinate their ship support activities so we don't break the system and are asked to leave the ship entirely. There are real-time operational requirements that contribute to safety at sea issues and there are special scientific projects that support science.  The operational requirements, by necessity, will have priority.  However, both can be accommodated but it is incumbent on

those of us that meet and greet these ships that we take the time and effort to accommodate the basic needs of the mariners that contribute so much to our success.

_

NOAA Health Services Questionnaire
Name:

                                          
                                
       
Program: 
                                                     

Last
First
MI
Position:  
                                                     
Birth Date:
Work Address:
Phone:
      Ext.

      /      /      
                                                                    
W (        )                                    
mm  dd    yy
                                                                    
H  (        )                                    
Sex:    M    F    

[image: image76.wmf]
HEALTH INFORMATION
General State of Health:
Excellent  
Good  
Fair  

Poor  

Presently Under the Care of a Physician?
No  
Yes  

Month/Year of Last Physical Exam:
      /      
List Current Medications (prescription and non-prescription):



1.                                                               
4.                                                               

None  
2.                                                                 
5.                                                               


3.                                                               
6.                                                               
List Allergies:



    Allergy
Reaction



1.                                                  
                                                                             

None  
2.                                                  
                                                                             


3.                                                  
                                                                             


4.                                                  
                                                                             
List ALL Active Health Problems:



1.                                                                                                                                         

None  
2.                                                                                                                                          



3.                                                                                                                                         


4.                                                                                                                                         
Major Surgeries / Hospitalizations / Emergency Room Visits:



    Year
Reason



1.                  
                                                                                                                    


None  
2.                  
                                                                                                                   


3.                  
                                                                                                                    



4.                  
                                                                                                                    

List Any Dietary Restrictions:



    Restriction
Reason



1.                                                  
                                                                             

None  
2.                                                  
                                                                             
GENERAL SCREENING
As an adult, have you had or experienced?



No
Yes

No
Yes


Cancer:


Severe Depression:




Tuberculosis:


Paralysis:




Asthma:


Epilepsy:




Hepatitis:


Impaired Mobility:




Chronic Cough:


Severe Hearing Loss:




Coughed Up Blood:


Severe Visual Impairment:




Recent unexplained gain


Periods of Unconsciousness:




or loss of 20 lbs or more:


Severe Motion Sickness:



Explain any YES answers above:

CARDIAC SCREENING
As an adult, have you had or experienced?



No
Yes

No
Yes
(and value if known)


Abnormal EKG:


Hypertension:


Recent Reading:                         

Sedentary Life Style:


Diabetes:


HgA1C:                         

Family History of Heart


High Cholesterol:


Recent Reading:                         

Attack before age 45:


Tobacco Use:


Packs/day:                                  


Heart Attack:


Prolonged Chest Pain:




Shortness of Breath:


Fainting Spells/Syncope:





Explain any YES answers above:

[image: image77.wmf]
Are you aware of any other medical condition(s) that may affect your suitability for sea duty?  No    Yes  

If yes, please explain on the continuation page.


Is a continuation page attached?
No  
Yes  

The information provided is complete to the best of my knowledge.

Signature




Date

Forward to the following ships:

1.   C/V Oleander 
2.                                              
3.                                                 


MEDICALLY CLEARED FOR SEA DUTY BY HISTORY
No  
Yes  
Need More Info  
Dr. Signature

NOAA Health Services Questionnaire

Continuation Page
























 Appendix 7.5.  Samples of Documents Needed for Shipping Zooplankton Samples to Poland.

[image: image47.png]__~~U.S. GOVERNMENT BILL OF LADING ORIGINAL WP D- 3704411
1. TRANSPORTATION COMPANY TENOERED TO 2. SCAC 3. DATE B/L PREPARED |4. ROUTE ORDER/RELEASE NUMBER
OVERNIGHT TRANSPORTATION CO, *_OVNT 6/26/2000

5. DESTINATION (Name, address and ZIP code)
L INT'L / C,
c/o Harbor Freight Transport Corp.
301 Craneway St,
Port Neward, NI 07114

6. SPLC (Dest)
G TRANSPORT NVOCC

oste

7. SPLC (Ong.)

Narragansett,

8, QRIGIN (Name, address and ZIP cods)
DEPT. OF COMMERCE, NOAA, NMFS

Narragansett Laboratory
28 Tarzwell Drive

RI 02882

L]

9. CONSIGNEE (Name, address and ZIP code of installation)

10. GBLOC (Cons.}

11. SHIPPER (Name, address and ZIP coda)

Export Dept. Jerome Prezioso (Address above)
Attn: Lucy #2 Tel: 401-782-3277
Tel: 973-589-6700

12. APPROPRIATION CHARGEABLE

13. BILL CHARGES TO (Dept./agency, bureau/office maiing godress and ZIFP code)

0FM6220 8K3C14CG-2213 (50% .37 NEF
SEvegsd BISClace-2213 (298] $92-37 U.S. DEPT, OF COMMERCE, NOAA, NMFS, NEFSC
14 VIA (Route shipment when advantageous fo the Goverrment) ATIN: Purchasing Dept. AGENCY LOC CODE
166 water St.
vicode Holae  MA aNEAD Lt Y
15. MARKS AND ANNOTATIONS (/f extra services are ordered, see Administrative Directions No. 2on rever?e}‘w"\' o egRs '> /
Pick up at Narragansett location between 9:00am and 3:30pm on 6/28/00 ﬁgéﬁg DV;t
\\

Reference Quote #1484316

A

16.PACKAGES :{L 18. DE’SCR]PTION OF ARTICLES (Use camer's classification or tantf description if possibiej19. WEIGHT* FOR USE OF BILLING CARRIER ONLY
NO. | KIND otherwise use a claar nontec / de. Bon) (Pounds only) Services Rate Charges
CUASSIFICATION [TEM NO. T
FAK /[70 / 8 9, : /4
6 PLT Seawater plankton samples preserved 2600 1lbs ’ ¢ [

6 crates on pallets
Size:

with 5% formalin, Ltd Qty

36"H x 41"L x 30"W
5 crates weight 450 lbs each
1 crate weighs 350 lbs

Ll | 19D

27

TOTAL

CHARGES

l
I
I
I
I
!
|
I

[ AY]

20. TARIFF/SPECIAL RATE AUTHORITY Suo 5
DOC Gov't Tender 5207

21. PICKUP SERV. FURNISHED [ ] YES
VEHICLE FULLY LOADED []YES

SHIPPER'S
INITIALS

22. CARRIER WAY/FREIGHT BILL NO. AND DATE

23. STOP THIS SHIPMENT AT

24. FURNISH INFORMATION CN CAR/TRUCKLOAD/CONTAINER SHIPMENTS

INITIALS & NO. SEAL NUMBERS LENGTH/CUBE MARKED CAPACITY CATE FURNISHEC
ORDERED FURNISHED | ORDERED | FURNISHED
FOR: . APPLIED BY:
25. CARRIER'S PICKUP DATE 26a. SIGNATURE OF AGENT 26b. PER B/L NUMBER
(Yaar, month, & day) é
00/ /28 ? Lo OWNT D- 3724411
27. MODE 28. ESTIMATE 29. NQ. OF [30. TYPE 31.HSC 32. AEASON Received by the transportation company narmed above, subject to conditions named on
CLS/TLS RATE the reverse hereof, the property hereinafter described, in apparent good order anc
condition (contents and value unknown), 10 be forwarded to dastination by the saic
company and connecting lines, there o be delivered in like good order and condition tc
said consignee.
FOR USE OF ISSUING OFFICE CERTIFICATE OF CARRIER BILLING—CONSIGNEE MUST NOT PAY ANY CHARGES
33a. ISSUING OFFICE (Name and corplete address) 34a. l()ELIVERE?hO&Nd 34b. AT (ACPVBI delivery point) / 1 .
aar,
U.S. DEPT. OF COMMERCE, NOAA, NEFSC il /Z‘_’"/;’g T /,/ -4:/&/ /]/
Y ) i
NATIONAL MARINE FISHERIES SERV.[WbGSloc | 24 L0/ b | b /1 ,ﬂ“&m gﬁﬁ%‘ﬁf
166 WATER SII C. lamae o /venng‘camer . -
—WOODS HOLE, "MA 0254321026 outRNi L TRANSPD :
33c. 133UING OFFICER b 7 34d. CELIVERED THIS anNSIGCNh#EgT COMPLETE & IN APPARENT GOOD OROER
EXCEPT AS MAY INDICA ’
DORINE WESTGATE (508) 495-2206 [0 sworTace [ oamacer
33d. CONTRACT/PURCHASE ORDER NO. OR OTHER 33e. DATED J4de. ' M m“ m S
AUTHORITY CARRIER OS&D REPOAT O\E ¢
6/23/00 ATTACHED ' . E
GBL Req # NFFM6020-0-22502 DELIVERY AT DESTINATION : <
FURNISHED 344. SIG?(ATU E OF CARRIER'S AGENT
331. FOB POINT NAMED IN CONTRACT 822;5;5}&:{«& SERVICES /
1 TION ATTACHED
NARRAGANSETT, RI 02882 /4 :
*Show also cubic measuremaents for shipments via NSN7540-00-656-1476 1103-121 STANDARD FORM 1103 (Rev. 4-8:

air, truck or water camier in cases whare required.

PRESCRIBED BY GSA, FPMR (41 CFR) 10141

|

B

b





Figure 7.5.1.  Example of U.S. Government Bill of Lading used for shipping plankton samples to Poland.

Appendix 7.5 (cont.)

[image: image48.png]1

’C. HARTWIG TRANSPORT

FMC

PSM C. Hartwig Gdynia S.A.

ul. Derdowskiego 7

81-369 GDYNIA - POLAND

Telephone: (48 58) 627 92 22
6279141

Fax: (48 58) 82097 22

OTI Lic. No 65839N o-mad; shipping@charntwig.com.pl

MULTIMODAL TRANSPORT BILL OF LADING

PR BEFHRRTMENT 1F COMMERCE , NOAA

NAT? L

MARITNE

28 TARIWELL DRIVE

NARRAGANSE I'T, R

FISHERIES SERVICE

O2BARP-1199

REF. NO: B/L NO.
NYID 0P8 CHTMSCUNY281510A
EXPORT REFERENCE

T1-O5T70-9

CONSIGNEE (not negotiable uniess consigned to order)

DR, LEONARD EJYSMONT

MIORSKT

INSTYTUT RYBRLKI
TAMLAD SORTOWANTA L OZNACZANIA FLANKTONU
UL KAZTMIERZA KROLEWICZIA 4 FAWILON E

71-580 SZO7ECIN, FOLAND

FORWARDING AGENT.
AMERFOL. TNTERNATIONAL , TN
20 VESEY STREET SUITEH# 1400
NEW YORK, NY 100607 FMI#1 464

RI W, 8,A,

NOTIFY PARTY
2L HARTWI G

UL, DERDIOWSKIEGD 7

B31-369 GDYNIA

FILAND

FOR DELIVERY OF GOODS PLEASE APPLY TO:

PRE-CARRIAGE BY:

OCEAN VESSEL:
p1ear

XTNGARMNG /28

PORT OF

LOADING
NEW YORIK,

PLACE OF RECEIPT
NY

PORT OF DISCHARGE:

PLACE OF DELIVERY

GDYNIA, FOL, %
+ PARTICULARS DECLARED BY SHIPPER -

MARKS AND NUMERS I NO. OF PKGS. k DESCRIPTION OF PACKAGES AND GOODS GROSS WEIGHT MEASUREMENT
MUREKT TETYTUY| A SEA WATER FLANKTIN SAMPLES | PHOO b e
HY BRICK CRATFS V179K 4TSS
GLTTECING P L

CLEAN (R BEOARD

FEEIGHT FREFATD

LRADEN INTO GROUFAGE LONTATNE R

CRTU 55727%-7 SEAL 15081
THEGE COMMODITEES, TECHNOLOGY (R SOFTWARE WERE EXPORTED FROM THE UNITED STATES
(N ACCORDANCE WITH EXPORT ADMINISTRATION REGULATIONS, ULTIMATE DESTINATION
FOLAND DIVERSION CONTRARY 1O U,S. LAW 1S PROHIBITED,

FREIGHT AND CHARGES PAYABLE AT

DESCRIPTION OF CHARGES

PREPAID [

COLLECT

Total

RECEIVED the described goods, or the containers, vans, trailars, palietized units or other packages said to contain the
goods herein mentioned, in apparent good order and condition unless otherwise indicated, to be transported and delivered
as herein provided.

The receipt, custody, carriage and delivery of the goods are subject to the terms appearing on the face and back hereof
N WITNESS WHEREQF the Camer has signed 3 Bills of Lading, all of the same tenor and date, one of which being
accomplished, the others to stand void.

JULY 14,2000 NEW YORK, NY

PLACE AND DATE OF ISSUE AS CARRIER





Figure 7.5.2.  Example of commercial bill of lading for shipping plankton samples to Poland.

Appendix 7.5 (cont.)

[image: image49.png]UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
National Marine Fisheries Service

28 Tarzwell Drive

NARRAGANSETT, RI02882-1199 U.S.A.

Date: 20 June 2000
PRO-FORMA INVOICE

CONSIGNOR/EXPORTER!: National Oceanic and Atmospheric Administration
National Marine Fisheries Service
Northeast Fisheries Science Center
28 Tarzwell Drive
NARRAGANSETT, RI 02882 1199 U.S. A.

CONSIGNEE/IMPORTER: Dr. Leonard Ejysmont
Morski Instytut Rybacki
Zaklad Sortowania [ Oznaczania Planktonu

Ul. Kazimierza Krolewicza 4 Pawilon E
71-550 SZCZECIN, POLAND

CONSIGNMENT NUMBER: 6 crates

COMMODITY: 6 crates with plankton samples
CUSTOMS DECLARATION VALUE

FOR PLANKTON SAMPLES: 100.00 USD
TOTAL VALUE DECLARED: 100.00 USD

THESE SAMPLES ARE BEING SENT TO THE PLANKTON SORTING AND IDENTIFICATION
CENTER IN SZCZECIN, POLAND FROM NOAA/NMFS. NARRAGANSETT (RI). US.A FOR
ANALYSIS ONLY. THEY ARE NOT FOR RE-SALE OR ANY KIND OF COMMERCIAL USE.

[ certify that all the information provided above is true and correct to the best of my knowledge.

CERTIFIED CORRECT,

AUTHORIZED SIGNATURE





Figure 7.5.3.  Example of Pro-Forma Invoice for shipping plankton samples to Poland.

Appendix 7.5 (cont.)

[image: image50.png]Packing List

Contents: Seawater plankton samples from 9 cruises in 4 programs. The samples are in
cardboard boxes packed in 6 crates on pallets.

Program 1. GLOBEC

Cruise 1. AL 9808 — 6B3 Bongo B samples in 4 boxes - Crate# 1 '

Program 2. Ecosystem Monitoring

Cruise 1. AL 0001 — 6B3Z samples in 4 boxes - Crate #2 (44 samples)
6B3I samples in 4 boxes “ (44 samples)
Cruise 2. AL 0002 -~ 6B3Z samples in 11 boxes (spring trawl) — Crate 3 (113 samples)

6B3I samples in 11 boxes (spring trawl) — Crates 2, 3,4 (114 samples)

Cruise 3. DL 0006- 6B3Z samples in 11 boxes - Crates 5,6 (120 samples)
6B3I samplesin 11 boxes - ¢ (120 samples)

Program 3. Marine Mammals

Cruise 1. AJ 9701 —samples in 1 box - Crate 1

Cruise 2. AJ 9801 — samples in 2 boxes - “

Cruise 3. AJ 9802 — samples in 1 box - “

Cruise 4. AJ 9901 — samples in 2 boxes - “
(now numbered AJ9902)

Program 4. Linkages

Cruise 1. Gloria Michelle — samplesin 1 box - Cratel

THERE ARE A TOTAL OF 6 CRATES ON PALLETS IN THIS SHIPMENT.




Figure 7.5.4.  Example of a packing list for shipping plankton samples to Poland.

Appendix 7.5 (cont.)

[image: image51.png]Yes, we have received 6 crates of samples from the
Narragansett Lab

on (date)

Signed,





Figure 7.5.5.  Example of response form included when shipping plankton samples to Poland.

Appendix 7.5 (cont.)
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Figure 7.5.6.  Example of list of Bongo samples to be analyzed or archived included when shipping plankton samples to Poland.

Appendix 7.5 (cont.)
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Figure 7.5.7.  Example of partially filled out log sheet for Continuous Plankton Recorder (CPR) samples to be analyzed included when shipping plankton samples to Poland.

Appendix 7.6.  Protocol for Sorting MARMAP Ecosystem Monitoring Plankton Samples at the Polish Sorting Center, 2000-2001.

I.  ZOOPLANKTON - BONGO NET


Beginning with the late spring cruise of 1999, AJ9901, bongo nets will be towed with paired 6B3 nets.  These will be labeled 6B3I and 6B3Z for samples that are to be sorted for Ichthyoplankton and Zooplankton, respectively.

The 6B3Z samples will be processed as follows:

A.  Zooplankton Displacement Volume Determination-  This procedure will be performed on the 6B3Z samples according to methods outlined in Jossi and Marak (1983), Section 3.4.1.  The volume of organisms less than 2.5 cm in longest dimension, and the volume of organisms greater than or equal to 2.5 cm in longest dimension, is recorded on the MARMAP Zooplankton Identifier’s Worksheet (ZIW), as VOLSML and VOLLRG, respectively.  See Figures 7.6.1 and 7.6.2 for an example of the ZIW and Table 7.6.1 for detailed instructions for filling out the log.  

B. Aliquoting- This procedure, to produce a sub-sample of approximately 500 specimens is performed on the 6B3Z samples according to methods outlined in Jossi and Marak (1983), Section 3.6.1.  The resulting aliquot factor (ALQFCTR) is recorded on the ZIW.

C.  Identification and Counting of zooplankton-  Following the sample volume determination, and  sub-setting to approximately 500 organisms the zooplankton aliquot is then sorted according to the taxonomic categories indicated on the ZIW. 

It is the ultimate goal to identify, and in some cases stage each organism in the aliquot to the lowest taxonomic/stage level preprinted on the ZIW.  All decisions about logging the data must be based on this goal.  Identifications to levels lower than this produce inconsistencies in the data bases, and cost more than the resulting benefits to the program objectives.  Logging with higher level preprinted names must exclude any specimens that could have been logged at a lower, preprinted level, e.g., the one specimen of Calanoida logged on the sample ZIW is a separate specimen from the various Calanoida specimens logged with lower level,
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 preprinted names.  On the sample ZIW, all  the write-ins belong to a preprinted taxa:  Sapphirina spp. should have been logged with Cyclopoida, Sergestidae should have been logged with Decapoda-Arthropoda, and Balanus balanus should have been logged with Balanidae.  When no preprinted name is available with which to account for a specimen, e.g., Acarina, a row containing all information (full name (PLAXNAM); plankton taxonomic number (PLAXNUM) (fax Narragansett if new tax and/or stage number is needed); and ZOOCNT) may be written in.   During review of the ZIWs by the Chief, Zooplankton Ecology Group (ZSIOP), the justification for write-ins is to be made.  

Taxa which can be identified to levels lower than those preprinted, and which recur in the samples, should be logged as described above, but described in the comments section.  A review of these comments and the write-ins will be conducted each year, with a discussion of additions to the preprinted taxa held at the annual advisory group meeting. 

Specimens in an unidentifiable condition, such that they cannot be assigned to a row, are entered as “Unidentified zooplankton”.    

Requests for new taxonomic codes should be made to Jack Jossi, Narragansett, and should include the formal name of the specimen(s) its position (Order, Family, Genus, etc.) in the taxonomic hierarchy, and the authority (citation) upon which the identification was based.  Requests for life stage codes should include name of the stage and the position in the taxonomic hierarchy of the organism whose stage it is.   

· All specimens belonging to the "Major Copepoda Taxa," on the ZIW, will be identified to species and the numbers of each of these taxa belonging to the life stages listed across the top of the worksheet will be logged.  The total number of the one or more stages per taxon will be entered under "ZOOCNT" at the right of each row.

· All specimens belonging to the "Euphausiacea Taxa," on the ZIW, will be identified to species and the numbers of each of these taxa belonging to the life stages listed across the top of the worksheet will be logged.  The total number of
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·  the one or more stages per taxon will be entered under "ZOOCNT" at the right of each row.

· All specimens belonging to the "Fish Taxa," on the ZIW, will be so identified and the numbers belonging to the life stages listed across the top of the worksheet will be logged. The total number of the one or more stages per taxon will be entered under "ZOOCNT" at the right of each row.
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 [image: image54.png]U.S. Dept. of Commerce-NOAA/NMFS/NEFSC
Ecosystemn Surveys Branch (Form ZIWa, 9/00)

MARMAP ZOOPLANKTON IDENTIFIER’S WORKSHEET-a

(ZIWa)
VESSEL CRUNAM | STA SRVPER GERCOD | BONNUM| CRUCOD VOLSML ALQFCTR TOTCNT|
(Vessel Name) {Cruise Name)| (Station #) (Survey Period) (Gear Code)| (Haul#) [({Cruise Code {ml)
Albatross IV |AL9911] 1 lautumn 6837 1 99A8 102 128 881
"MAJOR COPEPODA TAXA"
PLKTAX PLKTAX ’|zoosTG-> 000 024 023 022 021 020 999  [ZOOCNT
NUM NAM Vial No. | (adutt (Cop5) (Cop4) (Cop3) (Cop2) {Copt) | (Unknown)
0101 |Calanus finmarchicus 4 3 3
0109 |Centropages hamatus
0103 _|Centropages typicus 1 93 2 10 105
0157 |Clausocalanus arcuicomis
0105 |Metridia lucens 4 2 2
0143 |Nannocalanus minor 4 24 3 4 31
0135 |Paracalanus parvus 3 110 4 114
0102 |Pseudocalanus minutus
0104 |Temora longicoris
"EUPHAUSIACEA TAXA"
PLKTAX PLKTAXNAM Z00STG-> 000 030 029 028 013 999 zoocml
NUM NAM Vial No. | (adut (Crytopia) | (Furcilia) | (Calyptopis) | (Nauplius) (Unknown)
2006 |Euphausia krohnii
2002 |Meganyctiphanes norvegica
2019 |Nematoscelis megalops
2019 |Nematoscelis megalops
2012 |Thysanoessa gregaria
2001 |Thysanoessa inermis
2004 |Thysanoessa longicaudata
2003 |Thysanoessa raschii
"FISH TAXA"
PLKTAX PLKTAX ZOOSTG-> 000 054 051 050 999 [ZOOCNT,
NUM NAM Vial No. [  (aduty (Juvenile) | (Larvae) (Ecg) {Unknown)
3500 [Fish
"ORGANISMS > 2.5 cm"
PLKTAX |[vOLLRG Comments: Three juvenils fish removed prior to volume determination.
NUM {ml)
0002 10

Notes: 1. Shaded fields may be logged ashore.
2. Uppercase fields are Ecomon ORACLE

column names.

Racordad Bv-




Figure 7.6.1.  Example of MARMAP Zooplankton Identifiers Worksheet (front page).  
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MARMAP ZOOPLANKTON IDENTIFIER’S WORKSHEET-b

(ZIWD)
VESSEL CRUNAM [ sSTA SRVPER GERCOD | BONNUM
(Vessel Name) {Cruise Name)| (Station #) (Survey Period) (Gear Code)] (Haul#¥)
Albatross IV |ALIIT ] rautumn (212K 04 7
"NON-MAJOR COPEPODA TAXA* *OTHER ZOOPLANKTON TAXA"
PLKTAX PLKTAX Vial No. | ZOOCNT PLKTAX PLKTAX Vial No.| ZOOCNT
NUM NAM NUM NAM
0148|Acartia danae . 0400]Amphipoda
0107|Acartia longiremis \ 0700]|Appendicularia 7 7
4027|Acartia spp. 4 11 2101|Balanidae
4195|Acrocalanus longicomis 1000|Brachyura
4061|Aetideidae 0900|Bryozoa / 1
0192]| Alteutha depressa 0554|Caridea 7 1
0142[Calancida 0200{Chaetognatha
0178]Calanus spp. 2350{Coelenterata
0156|Calocalanus pavo 0567|Crangonidae
4128|Calocalanus spp. 2700| Ctencphora
0117|Candacia armata 4 5 1700|Cumacea
4042|Candacia spp. 0500| Decapoda-Arthropoda
4020| Centropages bradyi 4 10 1500{Echinodermata
4112|Centropages furcatus 2000} Euphausiacea
0133|Centropages spp. 0607]Evadne nordmanni
4064|Clausocalanus furcatus 4 1 0605|Evadne spp.
4098| Clausocalanus spp. 3900|Foraminifera
0100{Copepoda 0895|Gammaridea / 4
4045]Corycaeidae 4 21 1100|Gastropoda
0130 Cyclopoida 3300| Heteropoda
0180] Eucalanus spp. 4 5 0457|Hyperidea 6 34
0169{Euchaeta marina 2200|Isopoda
0116|Euchaeta norvegica 0568|Lucifer spp. / 1
4062|Euchaetidae 2800{Mysidacea
0132|Eurytemora spp. 2801|Mysidopsis bigelowi
0131|Harpacticoida 1801|Nanomia cara
4030|Heterorhabdidae 2802|Neomysis americana
0159|Labidocera aestiva 0701|Oikopleura spp.
4025|Labidocera spp. 3600| Ostracoda
4007|Lucicutia spp. 4 1 3209|Paguridea
0146|Mecynocera clausi 1300| Pelecypoda / g
0149|Metridia spp. 0555|Penaeidae
0150{Microcalanus pusillus 0611[Penilia avirostris 7 11
4125(Microcalanus spp. 5101|Phoronis spp.
4108{Neocalanus spp. 4 3 0601]Podon spp.
0106|Oithona similis 2500| Polychaeta
0114]Qithona spinirostris 0202| Sagitia elegans
0138]Oithona spp. 2 113 0203[Sagitta enflata
0191|Oncaea spp. 4 44 0201{Sagitta serratodentata
4118|Paracalanus spp. 0218 Sagitta spp. 5 133
4002]Pleuromamma abdominalis 3403| Salpidae
0176{Pleuromamma borealis 1800| Siphonophora
4057 Pleuromamma spp. 0305| Spiratella spp.
4058{ Pontellidae 3400| Thaliacea
4013|Pseudocalanidae 0300| Thecosomata
0175/Rhincalanus cornutus 2502| Tomopteris helgolandica
0125|Rhincalanus nasutus 4 8 2501|{Tomopteris spp.
4100{Rhincalanus spp. 0002 Unidentified zooplankton
4066/ Scolecithricidae 0570 | Sergestidae 5 1
4033 Scolecithrix bradyi 2103  |Balanus balanus 5 /
0162]Scolecithrix danae 4300 |Acarina [ z
4059|Temora spp- Comments.
0153|Temora stylifera 4 18
4094|Temora turbinata
0181 Sapphirina spp. 4 3





Figure 7.6.2.  Example of MARMAP Zooplankton Identifiers Worksheet (back page).
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Table 7.6.1. MARMAP Zooplankton Identifier’s Worksheet (Forms ZIWa and ZIWb, 9/00), instructions for logging. 

Note:  Field names in solid upper case are ORACLE column names in the ECOMON data base management system.  In the event that data are not available due to equipment malfunction or other cause, enter an asterisk (*) in the appropriate field and give reason under “Comments”. 

Fields on ZIWa-

	Field Name
	Field Description

	Vessel
	The full name of the vessel conducting this cruise.

	CRUNAM
	Cruise name, e.g., AL9710, two-character vessel code, last two digits of the year, followed by two-digit number for cruise of that vessel in that year.

	STA
	Sequential number for the station beginning with one for the cruise.

	SRVPER 
	Survey period (winter;espring;lspring;lsummer;eautumn;or lautumn) as listed on the Sample Status Report.

	GERCOD
	Gear Code for gear type and mesh used on this haul.                                                                 

       Gear             Mesh         GERCOD 
61 cm Bongo      335                  6B3I or 6B3Z after 6/1999                     

61 cm Bongo      253                  6B2                       

For any other gear write out gear name and mesh aperture in microns.

	BONNUM
	Sequential tow number (haul) of the Bongo at a station.  The first tow at a station is #1, the second, if a re-tow is necessary, would be  #2, and so on.

	CRUCOD
	Cruise code e.g., 94AB, last two digits of the year, followed by a two-character code assigned before the cruise

	VOLSML
	Displacement volume of plankton organisms <2.5 cm in longest dimension, recorded to the nearest whole milliliter.

	ALQFCTR
	The denominator of the fraction of the original sample being examined at this station.

	TOTCNT
	The sum of all zoocnt’s entered on both the ZIWa and ZIWb log sheets, i.e., the total of the organisms counted in the aliquot.

	“MAJOR COPEPODA TAXA”
	Data entry block for those copepods which dominate the samples from the US Northeast Shelf ecosystem.

	PLAXNUM
	Plankton taxonomic number.

	PLAXNAM
	Plankton taxonomic name

	Vial No.
	Number of the vial containing the dominant copepod specimens of the taxon/stage listed on this line.

	ZOOSTG->
	Specific life stages to be determined for the dominant copepods.

	ZOOCNT
	The sum of counts for all stages of each of the dominant copepods.

	“EUPHAUSIACEA TAXA”
	Data entry block for those euphausiids which dominate the samples from the US Northeast Shelf ecosystem.

	PLAXNUM; PLAXNAM;

Vial No.; ZOOSTG->; ZOOCNT
	As defined above, but for the dominant euphausiids.

	FISH TAXA
	Data entry block for any ichthyoplankton in the sample.

	PLAXNUM; PLAXNAM;

Vial No.; ZOOSTG->; ZOOCNT
	As defined above, but for any ichthyoplankton specimens.

	“ORGANISMS > 2.5 CM”
	Data entry block for recording the displacement volume of large zooplankton organisms.


	PLAXNUM
	Preprinted code for taxon=unknown.

	VOLLRG
	Displacement volume of organisms > 2.5 cm, recorded to the nearest whole milliliter.

	Comments:
	Any remarks useful to the understanding of entries made on ZIWa and/or ZIWb.  For displacement volume data make comments here  describing any non-planktonic organisms removed prior to the determination--  For any specimens removed at sea, the Bongo Tow Log will contain such comments. 

	Recorded By:
	Initials of person filling out the ZIWa and  ZIWb.


Fields on ZIWb-

	Field Name
	Field Description

	Vessel
	The full name of the vessel conducting this cruise.

	CRUNAM
	Cruise name, e.g., AL9710, two-character vessel code, last two digits of the year, followed by two-digit number for cruise of that vessel in that year.

	STA
	Sequential number for the station beginning with one for the cruise.

	SRVPER 
	Survey period (winter;espring;lspring;lsummer;eautumn;or lautumn) as listed on the Sample Status Report.

	GERCOD
	Gear Code for gear type and mesh used on this haul.                                                                 

       Gear             Mesh         GERCOD 
61 cm Bongo      335                 6B3I or 6B3Z after 6/1999                     

61 cm Bongo      253                  6B2                       

For any other gear write out gear name and mesh aperture in microns.

	BONNUM
	Sequential tow number (haul) of the Bongo at a station.  The first tow at a station is #1, the second, if a re-tow is necessary, would be  #2, and so on.

	“NON-MAJOR COPEPODA TAXA”
	Data entry block for the non-dominant copepods in the samples from the US Northeast Shelf ecosystem.

	PLAXNUM; PLAXNAM; Vial No.; ZOOCNT
	As defined above, but for the non-dominant copepods.

	“OTHER ZOOPLANKTON TAXA”
	Data entry block for the common, non-copepod taxa in samples from the US Northeast Shelf ecosystem.

	PLAXNUM; PLAXNAM; Vial No.; ZOOCNT
	As defined above, but for the non-copepod taxa.

	Comments:
	Any remarks useful to the understanding of entries made on ZIWa and/or ZIWb.  For displacement volume data make comments here  describing any non-planktonic organisms removed prior to the determination--  For any specimens removed at sea, the Bongo Tow Log will contain such comments.


· All specimens belonging to the "Non-Major Copepoda Taxa" or the "Other Zooplankton Taxa," if present, will be identified as preprinted and the numbers of each will be logged under "ZOOCNT" at the right of each row.
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· The identifier's initials, and the time and date that the station was completed are logged.  Also, any comments helpful to the interpretation of the data logged on the worksheet must be recorded.

· If any sample designated to be sorted on the Sample Status Report cannot be volumized and sorted due to breakage, poor preservation, etc., a ZIWa log will be filled out for the fields: vessel, crunam, sta, srvper, gercod, bonnum, plus comments entered explaining the lack of usual data.  This log sheet will be included with others for the cruise.

·  Quality control procedures involve the examination of 10% of the sorted aliquots from each cruise for counts and identification by the Chief of the Zooplankton Group.  The results of the quality control are used to ensure the highest quality data and to identify any training needs.

II.  PHYTOPLANKTON AND ZOOPLANTON-CONTINUOUS PLANKTON RECORDER (CPR)
A.  INTRODUCTION
The analysis of the samples is carried out in the following steps:

1.  Color estimation (performed at Narragansett)

2.  Phytoplankton examination

3.  Zooplankton traverse

4.  Zooplankton eyecount

5.  Check of routine analysis

Step 1 is carried out by the phytoplankton specialist in Narragansett before the rolls of silk are cut into samples and assigned substation numbers.  Steps 2, 3, and 4 are carried out by the analysis team at the ZSIOP, each member of the team being given a random selection of the samples (see "Allocating Samples to Analysts", below).  Step 5 - The check of the analysis, is carried out by the senior member of the analysis team.
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B.  ALLOCATING SAMPLES TO ANALYSTS

Samples are allocated to analysts such that the following objectives are met:

1.  No successive samples from a cruise are assigned to the same analyst.

2.  Samples from a cruise are assigned as randomly as possible, while satisfying objective 1, above, so that the “easy” and “difficult” samples are evenly spread among analysts.

C.  PHYTOPLANKTON EXAMINATION

Microscope
The microscope stage and fume hood for examining CPR samples are custom built.  Following training of ZSIOP staff at Narragansett, one stage and hood will be loaned to the ZSIOP to be used as a pattern for the construction of additional units in Poland.

A compound microscope of >450 x magnification and an optical field diameter of approximately 0.295 mm is required, or, a microscope resulting from the new design effort at the Sir Allister Hardy Foundation for Ocean Science (SAHFOS) may be substituted.

Procedure
Counting  The graduated (filtering) silk is laid out on the microscope stage for examination.  Twenty fields are examined in two diagonals of ten fields running right across the filtering area of the silk (Fig.7.6.3).  The number of fields in which each taxon is observed is recorded.  For example, if Ceratium fuscus is observed in fifteen fields and Hyalochaetes in twenty fields, then the value 15 is recorded for C. fuscus and the value 20 for Hyalochaetes.  Genera, species, or-varieties seen during any other steps of the analysis, e.g. zooplankton traverse, are recorded as "+".  Also, the following taxa, if seen in the 20 fields, are logged as "+":

Phaeocystis spp.

Halosphera spp.
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Silicoflagellata

The organisms are counted only if the following parts appear in the field of the microscope:

For elongate diatoms such as Rhizosolenia spp., the end of a cell.


For all other single-celled diatoms, the body of a cell and for all diatom chains, a cell of the chain.


For all dinoflagellates, the body of a cell.
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Figure 7.6.3.  Location of areas of examination during analyses of a Continuous 

Plankton Recorder (CPR) sample.  Circles indicate the 20 fields examined during a phytoplankton analysis.  Continuous line with arrows shows the track analyzed during the zooplankton traverse.
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· For all other organisms; if single-celled, then the body of the cell, else any part of the organism.




While the 20 fields of a sample are being examined, occurrences of numerous taxa will be accumulating.  This information may be recorded on mechanical counters, tape recorders, or by other methods agreeable to the analysis team.  When the phytoplankton examination of a sample is completed, the counting information is delivered to the senior 
For all other organisms; if single-celled, then the body of the cell else any While the 20 fields of a sample are being examined, occurrences of numerous taxa will member of the analysis team for checking and logging.

Identification  The identification, and write-ins policy is identical to that for Bongo net samples.    It is the ultimate goal to identify, and in some cases stage each organism to the lowest taxonomic/stage level preprinted on the Hardy CPR Phytoplankton Log-a and b (HPL-a and HPL-w) (Figures 7.6.4 and 7.6.5, respectively).  All decisions about logging the data must be based on this goal.  Identifications to levels lower than this produce inconsistencies in the data bases, and cost more than the resulting benefits to the program objectives.  Logging with higher level preprinted names must exclude any specimens that could have been logged at a lower, preprinted level.  When no preprinted name is available with which to account for a specimen,  a row containing all information (full name (PLAXNAM);  plankton taxonomic number (PLAXNUM) (fax Narragansett if new tax and/or stage number is needed); and PHYTCNT) may be written in.   During review of the HPL’s by the Chief, Zooplankton Ecology Group (ZSIOP), the justification for write ins is to be made.  

Taxa which can be identified to levels lower than those preprinted, and which recur in the samples, should be logged as described above, but described in the comments section.  A review of these comments and the write-ins will be conducted each year, with a discussion of additions to the preprinted taxa held at the annual advisory group meeting. 

  Specimens in an unidentifiable condition, such that that they cannot be assigned to a row, are entered as “Unidentified zooplankton”.    
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Requests for new taxonomic codes should be made to Jack Jossi, Narragansett, and should include the formal name of the specimen(s) its position (Order, Family, Genus, etc.) in the taxonomic hierarchy, and the authority (citation) upon which the identification was based.  Requests for life stage codes should include name of the stage and the position in the taxonomic hierarchy of the organism whose stage it is.   
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Figure 7.6.4.  Hardy CPR Phytoplankton Log-a for entry of standard, preprinted taxa.
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Figure 7.6.5. Hardy CPR Phytoplankton Log-w for entry of non-standard, write-in taxa.

 Table 7.6.2. Hardy CPR Phytoplankton Logs (Forms HPLa and HPLw, 6/00), instructions for logging.

Note:    In the event that data are not available due to equipment malfunction or other cause, enter an asterisk (*) in the appropriate field and give reason under “Comments”. 

	Field Name
	Field Description

	Page __ of __
	The consecutive number of each Hardy log plus the total number of logs for the cruise.

	CRU
	Cruise name, e.g., AL9710, two-character vessel code, last two digits of the year, followed by two-digit number for cruise of that vessel in that year.

	CRUCODE
	Cruise code e.g., 94AB, last two digits of the year, followed by a two-character code assigned before the cruise

	STA
	Sequential number for the station beginning with one for the cruise.

	GEARCODE
	1C2 for:  0.5 x 0.5 in mouth aperture, Continuous Plankton

        Recorder (CPR), with standard  60xxxx filtering silk.

1U2 for:  0.5 x 0.5 in mouth aperture, Undulating Oceano-

         graphic Recorder (UOR), with standard 60xxxx filtering

         silk.

For other gear write in full description of mouth aperture, towed body type, and filtering material aperture.

	HAULGEAR
	One thousand plus the number of the towed body, e.g., if body number 43 was towed on this cruise, haulgear= 1043.

	CORFCT
	A factor to adjust PHYTCNT values due to cruise-to-cruise differences in the performance of the plankton sampling mechanism.  These differences affect the fraction of the total sample examined by the 20 microscopic fields, and thus the resulting abundance of phytoplankton in the sample.  CORFCT values should range from 0.8-1.2. This factor applies to the entire cruise.

	ANALYST’S INITIALS
	Initials of person performing analysis on each substation.

	MICNUM
	Number of the microscope used when performing the analysis on each substation.

	ALQFCT Adjusted for Correction Factor
	An aliquot factor adjusted for the correction factor, and the microscope used, to account for the varying fraction of the total sample examined.  See CORFCT, above. 

	PHYTCLR
	Relative units of green based on color standards. See Colebrook and Robinson, 1961.

	SUBSTA
	Number assigned to each CPR sample from a cruise.  These are named substations to distinguish them from stations that may be occurring, and being numbered, at the same time as the CPR tow.

	PLAXNAM
	Plankton taxonomic name

	PLAXNUM
	Plankton taxonomic number.

	PHYTCNT
	Number of microscope field of the twenty examined that the taxon on this row was present, at each substation.

	General Comments:
	Any remarks useful to the understanding of entries made on HPLa and/or HPLb

	Date Phytoplankton Analysis Complete:
	Day-Month-Year when phytoplankton analysis for this cruise was completed.

	Documentation for Write-Ins Without Tax and/or Stage Codes
	Provide the formal name of the specimen(s) its position (Order, Family, Genus, etc.) in the taxonomic hierarchy, and the authority (citation) upon which the identification was based.
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The Log Sheet  The results of the phytoplankton examination are logged on the Hardy Phytoplankton Log (HPLa and HPLw) (Figs. 7.6.4 and 7.6.5).  These log sheets will be partially filled out at Narragansett and will accompany the silk samples sent to the ZSIOP.

Occurrences, per 20 fields, or "+"s,  are entered in the appropriate substation column of the log.  If a substation silk is examined and no phytoplankton are observed, a zero (0) is entered at the bottom row (PLAXNAM = Absent) of the HPLa for that substation.

ZOOPLANKTON TRAVERSE

Microscope
A dissecting microscope with greater than or equal to 50 x magnification, and an optical field diameter of 2.06 mm ±0.05 mm or an eyepiece reticle providing such dimensions is required.  Also required is a special microscope stage and fume hood as discussed in "Phytoplankton Examination", above.  

Procedure
The silks are laid out on the microscope stage as indicated in Fig7.6.3, with the plankton side uppermost.  The silks are flooded with water.

Counting  Until sufficient experience is achieved, specimens being counted may have to be removed from the silk for identification.  All specimens are to be returned to the silk at the conclusion of the examination.

All organisms are counted during the traverse whose following parts appear in the field (or reticle) of the microscope:

All Crustacea. . .
Base of the Antenna

Thecosomata. . . .
Apex of the Shell

Lamellibranchia. .
Hinge of the Shell

Chaetognatha . . .
The Head

Cyphonbautes larvae
Apex of the Shell

Appendix 7.6 (cont.)

Echinoderm larvae
Dorsal Apex

Larvacea . . . . .
Center of Body Mass

Tintinnidae. . . .
Center of Body Mass

Radiolaria . . . .
Center of Body Mass

Foraminifera . . .
Center of Body Mass

While the traverse of the sample is being conducted, counts of numerous taxa will be accumulating.  This information may be recorded on mechanical counters, tape recorders, or by other methods agreeable to the analysis team.  When the zooplankton examination of a sample is completed the counting information is delivered to the senior member of the analysis team for checking and logging.

Identification and Staging  The identification, and write-ins policy is identical to that for Bongo net samples.    It is the ultimate goal to identify, and in some cases stage each organism to the lowest taxonomic/stage level preprinted on the Hardy CPR Zooplankton Traverse Log-a, b, and w (HZTL-a, HZTL-b, and HZTL-w).  See Figures 7.6.6 and 7.6.7, and 7.6.8, respectively for HZTL logs, and Table 7.6.3 for detailed instructions for filling out the logs.  All decisions about logging the data must be based on this goal.  Identifications to levels lower than this produce inconsistencies in the data bases, and cost more than the resulting benefits to the program objectives.  Logging with higher level preprinted names must exclude any specimens that could have been logged at a lower, preprinted level    When no preprinted name is available with which to account for a specimen, a row containing all information (full name (PLAXNAM);  plankton taxonomic number (PLAXNUM) (fax Narragansett if new tax and/or stage number is needed); ZOOSTG, and ACTCNT) may be written in.   During review of the HZTL’s by the Chief, Zooplankton Ecology Group (ZSIOP), the justification for write ins is to be made.  

Appendix 7.6 (cont.)

Taxa which can be identified to levels lower than those preprinted, and which recur in the samples, should be logged as described above, but described in the comments section.  A review of these comments and the write-ins will be conducted each year, with a discussion of additions to the preprinted taxa held at the annual advisory group meeting. 

Specimens in an unidentifiable condition, such that that they cannot be assigned to a row, are entered as “Unidentified zooplankton”. 

Appendix 7.6 (cont.)
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Figure 7.6.6.  Hardy CPR Zooplankton Traverse Log-a for entry of standard, preprinted taxa.
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Figure 7.6.7. Hardy CPR Zooplankton Traverse Log-b  for entry of standard, preprinted taxa.
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Figure 7.6.8.  Hardy CPR Zooplankton Traverse Log-w for entry of non-standard, write-in taxa.

Table 7.6.3. Hardy CPR Zooplankton Traverse Logs (Forms HZTLa, HZTLb, and HZTLw, 6/00), and Hardy CPR Zooplankton Eyecount Logs (Forms HZELa and HZELw, 6/00), instructions for logging.

Note:    The different logs may not contain all the fields described below.  In the event that data are not available due to equipment malfunction or other cause, enter an asterisk (*) in the appropriate field and give reason under “Comments”. 

	Field Name
	Field Description

	Page __ of __
	The consecutive number of each Hardy log plus the total number of logs for the cruise.

	CRU
	Cruise name, e.g., AL9710, two-character vessel code, last two digits of the year, followed by two-digit number for cruise of that vessel in that year.

	CRUCODE
	Cruise code e.g., 94AB, last two digits of the year, followed by a two-character code assigned before the cruise

	STA
	Sequential number for the station beginning with one for the cruise.

	ROUTECODE
	The consecutive number an attempted tow along a route, plus the two character route code, e.g., 103MB

	GEARCODE
	1C2 for:  0.5 x 0.5 in mouth aperture, Continuous Plankton

        Recorder (CPR), with standard  60xxxx filtering silk.

1U2 for:  0.5 x 0.5 in mouth aperture, Undulating Oceano-

         graphic Recorder (UOR), with standard 60xxxx filtering

         silk.

For other gear write in full description of mouth aperture, towed body type, and filtering material aperture.

	HAULGEAR
	One thousand plus the number of the towed body, e.g., if body number 43 was towed on this cruise, haulgear= 1043.

	CORFCT
	A factor to adjust actcnt values due to cruise-to-cruise differences in the performance of the plankton sampling mechanism.  These differences affect the fraction of the total sample examined during the traverse and the resulting abundance of zooplankton in the sample.  CORFCT values should range from 0.8-1.2. This factor applies to the entire cruise. Since actual counts are logged,  this factor will be applied during data processing.

	ANALYST’S INITIALS
	Initials of person performing analysis on each substation.

	MICNUM
	Number of the microscope used when performing the analysis on each substation.

	ALQFCT for Correction Factor=1.0
	An aliquot factor adjusted for the microscope used, to account for the varying fraction of the total sample examined.  

	SUBSTA
	Number assigned to each CPR sample from a cruise.  These are named substations to distinguish them from stations which may be occurring, and being numbered, at the same time as the CPR tow.

	PLAXNAM
	Plankton taxonomic name

	PLAXNUM
	Plankton taxonomic number.

	ZOOSTG
	The zooplankton life stage code.

	ACTCNT
	The actual number of  specimens of a taxon/stage present in the zooplankton traverse analysis at each substation.

	Date Zooplankton Traverse Analysis Complete:
	Day-Month-Year when phytoplankton analysis for this cruise was completed.

	General Comments:
	Any remarks useful to the understanding of entries made on HPLa and/or HPLb

	Documentation for Write-Ins Without Tax and/or Stage Codes
	Provide  the formal name of the specimen(s) its position (Order, Family, Genus, etc.) in the taxonomic hierarchy, and the authority (citation) upon which the identification was based.


Requests for new taxonomic codes should be made to Jack Jossi, Narragansett, and should include the formal name of the specimen(s) its position (Order, Family, Genus, etc.) in the taxonomic hierarchy, and the authority (citation) upon which the identification was based. 

 Requests for life stage codes should include name of the stage and the position in the taxonomic hierarchy of the organism whose stage it is.

Appendix 7.6 (cont.)

The Log Sheet  The results of the zooplankton traverse examination are logged on the Hardy Zooplankton Traverse Logs (HZTL) (Figures 7.6.6, 7.6.7,  and 7.6.8).  These log sheets will be partially filled out at Narragansett and will accompany the silk samples sent to the ZSIOP.    In the very unlikely event that a substation silk is examined and no zooplankton are observed, a zero (0) is entered on the bottom row (PLAXNAM = Absent) of the HZTL for that substation.

ZOOPLANKTON EYE-COUNT

Procedure  

With the silks laid out as for the traverse, the number of the larger zooplankton organisms is estimated by the naked eye.  It is general practice to remove any organisms the identification of which is in doubt, for further examination using any convenient microscope.  The organisms to be identified, staged, and enumerated during the eye-count are preprinted on the Hardy Zooplankton Eye-Count Log (Figures 7.6.9, and 7.6.10). In general the lower limit of size of eye-count organisms is set by Metridia lucens c-5.  No taxon/stage organisms preprinted on the traverse logs are to be included in the eye-count.

Counting  Until sufficient experience is achieved, specimens being counted may have to be removed from the silk for identification.  All specimens are to be returned to the silk at the conclusion of the examination.

Specimens at the sample edges (cutting points) are to be included for counting according to the same rules as those applying during the traverse.

Appendix 7.6 (cont.)

[image: image62.png]W w V m e, ., iB1BI0WON) SISAPRUY JunooseAz uopueidooz areq
‘ ;

, 'SJUSWILLIOY) |BIDUAY)

666 {8666 u3sqV

666 Joosz padeisun “zroydouoydis

0S 00S€ 880 ‘ysig

15 00S¢€ BATE[ ‘USL]

666 Joove pageisun ‘("1eI00WOP Jou)eIdRI[EY],

666 fvore pageisun ‘esneIdOWIp BIfRyY ]|
666 62T padeisun ‘(wwg gn) uﬁucmgumi
666 Jrze padmsun ‘eapriusjoae)|

666 [SLS pa3eisun ‘snd A1 135100

19 T8S BAJR] ‘vluRIEN

9€ 000T £207 ‘BInAyoelg

| 137 000T wdo[e3aw ‘einfyoerg

666 |Lav padeisun ‘eapiuadAH

z8 0002 stdoyd£ea 1s0d ‘eaoersneydng

| EE] 0Zo¥ 92 1kpeaq saedonua)

W L9 08T ¢'9-1'0 ““dds snuejeong

imm £S1 §'0 ‘vIJ1jA1S BIOWA],

N Iss  [fertv 9’2 *eeumdiq BIOEPUR))
ZL LTY 9°3-¢™0 ‘BlRULR RIORpUR)))

89 191 90 *syproess rwwR WO
89 9Lt 90 ‘si|ealoq ewwewWosn i

TL 691 9'9-¢’D “BULTBUI B)2RYONT

69 91T 90-¢"9 ‘ea1§aAlou maeyoOng

! ZL S0T '0-G’0 ‘SuIIN| RIPLIDI

| ZL 6107 9'9-¢'0 ‘suredma m_-::wc\m
ZL TETH 9'3-G"2 ‘st[eton[3 mn:ﬂaU-
_ zL €91 9'2-6"2 ‘JouIw ms.a_au_
, 1 A} 10T 9'3-¢"3 ‘snoryorewuyy snuefe))|

INDLOV LNOLOV [ LNDLOY 515007] WINXY D WYNXVINTd

— <-Y1SENs
T T 1 1 1 1 T T I T 1 T T |<-aoa01v
| <-STVILINT S.LlSATYNY

*6=HIDJADTY Pue (0=LNDM'Id Se paisjus (s,+) S3sSnTd 330N
cla(slelsite)

(e73zH) s
e- 501 INNOJIAI NOLYMNVIdOOZ HdO AQHVH
(00/90'9132ZH W) youwig AsAing weisAsod3

07 obm
J d 2S4IN/SINN/VVON-sdIswwa) jo ‘ideq sn





Figure 7.6.9.  Hardy CPR Zooplankton Eyecount Log –a for entry of standard, preprinted taxa.
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Figure 7.6.10.  Hardy CPR Zooplankton eyecount Log-w for entry of non-standard, write-in taxa.

Appendix 7.6 (cont.)

 While the eye-count of the sample is being conducted, counts of numerous taxa will be accumulating.  This information may be recorded on mechanical counters, tape recordings, or by other methods agreeable to the analysis team.  When the zooplankton examination of the sample is completed, the counting information is delivered to the senior member of the analysis team for checking and logging.

Identification and Staging  Identification and Staging  The identification, and write-ins policy is identical to that for Bongo net samples.    It is the ultimate goal to identify, and in some cases stage each organism to the lowest taxonomic/stage level preprinted on the Hardy CPR Zooplankton Eyecount Log-a and w (HZEL-a and HZEL-b).  See Figures 7.6.9, and 7.6.10, respectively for HZEL logs, and Table 7.6.3 for detailed instructions for filling out the logs.  All decisions about logging the data must be based on this goal.  Identifications to levels lower than this produce inconsistencies in the data bases, and cost more than the resulting benefits to the program objectives.  Logging with higher level preprinted names must exclude any specimens that could have been logged at a lower, preprinted level    When no preprinted name is available with which to account for a specimen, a row containing all information (full name (PLAXNAM);  plankton taxonomic number (PLAXNUM) (fax Narragansett if new tax and/or stage number is needed); ZOOSTG, and ACTCNT) may be written in.  During review of the HZELs by the Chief, Zooplankton Ecology Group (ZSIOP), the justification for write ins is to be made.  

Taxa which can be identified to levels lower than those preprinted, and which recur in the samples, should be logged as described above, but described in the comments section.  A review of these comments and the write-ins will be conducted each year, with a discussion of additions to the preprinted taxa held at the annual advisory group meeting. 

Specimens in an unidentifiable condition, such that that they cannot be assigned to a row, are entered as “Unidentified zooplankton”. 

Appendix 7.6 (cont.)

The Log Sheet  The results of the zooplankton eye-count examination are logged on the Hardy Zooplankton Eye-Count Log (HZEL) (Figures 7.6.9 and 7.6.10).  These log sheets will be filled out partially at Narragansett and will accompany the silk samples sent to the ZSIOP.    In the very unlikely event that a substation silk is examined and no zooplankton are observed, a zero (0) is entered at the bottom row (PLAXNAM = Absent) of the HZE for that substation.

CHECKING ROUTINE ANALYSIS

It is the responsibility of the Chief, Zooplankton Ecology Group to ensure that the data logs have been filled in correctly and completely.

The logs are examined with a view to correcting misidentifications or miscounting of any organism.  This is done by comparing the results of the analysis of each sample with those of the adjacent samples.  If any probable errors are observed, then the analyst responsible is requested to check the sample.  In general, before a possible miscount is checked, there should be a difference of at least two categories between the count of the suspect sample and those of the adjacent samples.

This method of checking the analysis requires that two successive samples of the same survey should never be allocated to the same analyst.  Provision for this is made in the allocation system (see above).

In order to check on inconsistencies of identification that may exist between analysts, one sample from each cruise that was originally analyzed will be re-analyzed by a different analyst.  Results will be used to ensure the highest quality and consistency of data.

The samples are allocated so that each analyst successively checks samples analyzed by all the other analysts.  The results are entered on a data log, with one log for each survey, and the original results are entered subsequently in red ink.  Any significant differences between the original and check analyses are investigated.  The original results are not corrected for any errors that may occur.  The checks are there to note and correct any bias that analysts may have.

Appendix 7.6 (cont.)

DISPOSITION OF SAMPLES

All samples with their labels and plastic wrappings are to be returned to the shipping boxes and sent back to Narragansett.  See Figures 7.6.11 and 7.6.12.

Appendix 7.6 (cont.)
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Figure 7.6.11.  Method for folding Continuous Plankton Recorder (CPR) silk prior to wrapping in plastic film.
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Figure 7.6.12.  Method of wrapping Continuous Plankton Recorder (CPR) silk samples in plastic film.

Appendix 7.6 (cont.)

TAXA LIST

Tables 7.6.4-7.6.7 list the taxa that have been identified from the CPR survey in the Gulf of Maine and the Middle Atlantic Bight since 1961.

Appendix 7.6 (cont.)

Table 7.6.4.  Zooplankton taxa taken along the Gulf of Maine CPR transect, 1961 through 1988.

[image: image66.png]Tax Taxname Tax Taxname
9998  Absent 110 Eurytemora hermani
9969  Stellate bodies 605 Evadne spp.

148 A4carria danae 3500 Fish

107 Acartia longiremis 3900 Foraminifera
4027  Acartia spp. 895 Gammaridea
3200 Anomura 1100 Gastropoda

700  Appendicularia 4050  Halithalestris cront
1000  Brachyura 131 Harpacticoida

900 Bryozoa 3300 Heteropoda

101 Calanus finmarchicus 4135  Hererorhabdus pappilliger
4131  Calanus glacialis 3151 Homarus amencanus
4130 Calanus helgolandicus 457 Hyperiidea

121 Calanus hyperboreus 2900 Invertebrate

178  Calanus spp. 2200 Isopoda
4005 Caligoida 4007  Lucicutia spp.

4129  Calocalanus spp. 146  Mecynocera clausi

117  Candacia armata 111 Metridia longa

554 Caridea 105 Mertndia lucens

320 Cavolina spp. 2800 Mysidacea

321 Cavoliniidae 143  Nannocalanus minor

109  Centropages hamatus 551 Natanua

133 Centropages spp. 4700 Nematoda

103 Centropages typicus 138  Oithona spp.

229  Chaetognatha hpr evecount 191  Oncaea spp.

230  Chaetognatha hpr traverse 353  Paedoclione doliiformis
2100 Cirripedia 4127 Faracalanus or Pseudocalanus
4098  Clausocalanus spp. 4118  Paracalanus spp.

354  Clione limacina 1300 Pelecypoda

306 Clione spp. 475  Phrosina semilunata
4139  Clytemnestra spp. 176  Pleuromamma borealis
2350  Coelenterata 161  Pleuromamma gracilis

100 Copepoda 123 Pleuromamma robusta

177 Corycaeus spp. 355 Pneumodermopsis paucidens
2700 Ctenophora 352 Pneumodermopsis spp.

500 Decapoda-Arthropoda 601 Podon spp.

1500 Echinodermata 2500 Polychaeta

180 Eucalanus spp. 4128 Pseudocalanus spp.
4133  Euchaeta acuta 3901 Radiolaria

169  Euchaeta marina 125  Rhincalanus nasutus .

116 Euchaeta norvegica 3403  Salpidae ‘
2010  Euphausia spp. 412  Scina spp.

2000 Euphausiacea 4099  Scolecithricella spp.
4165  Eurytemora americana 570  Sergestidae.
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Table 7.6.4 (cont.)

[image: image67.png]Tax Taxname Tax Taxname

1800  Siphonophora 305 Spiratella spp.
301 Spiratella retroversa 3700 Stomatopoda
305 Spiratella spp. 104  Temora longicomis
104 Temora longicornis 4059 Temora spp.

4094  Temora turbinata 153 Temora stylifera

3400 Thaliacea 4094  Temora turbinata
300 Thecosomata 3404 Thalia democratica

- 3902 Tintinnidae 3400 Thaliacea

2501 Tomopteris spp. 300 Thecosomata
108  Tortanus discaudatus 319 ¢ Thecosomata unkn #1 "AEG"

4083  Undeuchaeta plumosa 3902 Tintinnidae

4159  Scottocalanus securifrons 2501 Tomopteris spp.

3101 Scyllaridae 108 Tortanus discaudatus
570  Sergestidae 4181 Undeuchaeta minor

1800  Siphonophora 4083 Undeuchaeta plumosa
301  Spiratella retroversa 4019 Undinula vulgaris
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Table 7.6.5.  Zooplankton taxa taken along the New York Bight CPR transect, 1971 through 1988.

[image: image68.png]Tax Taxname Tax Taxname
D998 Absent 4098  Clausocalanus spp.
9999  Stellate bodies 4006  Clytemnestra scutellata
148  Acartia Danace 4139  Clytemnestra spp.
4027  Acania spp. 2350 Coelenterata
151 .dcartia tonsa 100 Copepoda
400  Amphipoda - 4154  Copilia mirabilis
118  Anomalocera patersoni 4150 Copilia quadrata
3200 Anomura 4155 Copilia spp.
700 Appendicularia 177 Corycaeus spp.
3303  Atlanta spp. 317 Cresets spp.
1000  Brachyura 1900 Crustacea
900 Bryozoa 1700 Cumacea
101 Calanus finmarchicus 500 Decapoda-Arthropoda
4131  Calanus glacialis 1500 Echinodermata
4130 Calanus helgolandicus 4081 Eucalanidae
178  Calanus spp. 168  Eucalanus attenuatus
4090 Calanus tenuicomnis 4077 Eucalanus crassus
4005 Caligoida 167 Eucalanus elongatus
156  Calocalanus pavo 166 Eucalanus monachus
4039  Calocalanus plumulosus 4157 Eucalanus mucronatus
4129  Calocalanus spp. 180 Eucalanus spp.
1003 Cancer spp. 169 Euchaeta marina
117  Candacia annata 4176  Euchaeta media
4149  Candacia bipinnata 116  Euchaeta norvegica
4147 Candacia curta 4086 Euchaeta spp.
4148  Candacia longimana 4204  Euchirella amoena
4015 Candacia norvegica '406S  Euchirella pulchra
4018 Candacia pacydactyla 179  Euchirella rostrata
4158  Candacia paenelongimana 2000 Euphausiacea
4042 Candacia spp. 132 Ewrytemora spp.
554 Caridea 605 Evadne spp.
321 Cavoliniidae 4021 Farranula gracilis
4020  Centropages bradyi 4136 Farranula spp.
4112 Centropages furcatus 3500 Fish
109 Centrapages hammatus 3900 Foraminifera
133 Centropages spp. 3208 Galatheidea
103 Centropages typicus 89S Gammaridea
4043 Centropages violaceus 1100  Gastropoda
3000 Cephalopoda 350 Gymnosomata
229  Chaetognatha hpr eyecount 131 Harpacticoida
230  Chaetognatha hpr traverse 3300 Heteropoda
2100  Cirripedia. 457 Hyperiidea
600 Cladocera 2900 Invertebrate
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Table 7.6.5 (cont.)

[image: image69.png]Tax Taxname Tax Taxname
2200 lsopoda 555 Penaeidea
160 Labidocera acutifrony 611 Penilia avirosin's
159 Labidocera aestiva 613 Penilia spp.
2102 Lepas spp. 4103  Phaennidae
4073 Lucicutia flavicornis 4002 Pleuromamma abdominalis
4007 Lucicutia spp. 176 Pleuromamma horealis
561 Lucifer faxoni 4180  Pleuromamma borealis or
568  Lucifer spp. Pleuromamma graciiis
575 Lucifer typus 161 Pleuromamma gracilis
194 Macrosetellu gracilis 199 Pleuromamma pisek:
146 Mecynocera clausi 123 Pleuromamma robusta
105 Metridia lucens 4057  Pleuromamma spp.
149 Metridia spp. 124 Pleuromamma xiphias
2800 Mysidacea 601  Podon spp.
4138  Nannocalanus spp. 2500 Polychaeta
143 Nannocalanus minor 4058 Pontellidae
551  Natantia . 4017  Pontellina plumata
4087  Neocalanus gracilis . 4203 Pontellopsis perspicax
4156 Neocalanus robustior 1008  Portunidae
4054 Oithona linearis 4128  Pseudocalanus spp.
138 Oithona spp. 3901 Radiolaria
191 Oncaea spp. Y75 Rhinclanus comuius
3600  Ostracoda 125 Rhincalanus nasutus
814 Oxycephalus clausi 4100  Rhincalanus spp.
569  Palaemonidae 181  Sapphirina spp.
4119 Paracalanus aculearus 4116  Sapphirinidae
4127 Paracalanus or Pseudocalanues 418  Scina stebbingi
4118  Paracalanus spp. 4033 Scolecithrix bradyi
4153 Paracandacia bispinosa 162 Scolecithrix danae
4177 Paracandacia surplex 4115 Scolecithrix spp.
13060 Pelecypoda
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Table 7.6.6.  Phytoplankton taxa taken along the Gulf of Maine CPR transect, 1961 through 1988.

[image: image70.png]Taxname

Tax Taxname
9998 Absent Y041  Leprocviindrus danicus
YN8 Asterionella juponica 9066  Melosira sulcata
9014 Bactenastrum spp. 9024  Navicula spp.
Y083 Biddulphia altermans 9023  Nitzschia closternium
9085  Biddulphia aurita 9022  Niuzschia delicatissima
9128 Biddulphia regia 9021 Nitzschia senata
9017  Biddulphia sinensis 9053  Nitzschia spp.
9074  Biddulphia spp. 9100  Oscillatoria spp.
9034  Ceratium arcticum 9000 Paralia sulcata
911 Ceratium bucephalum 9094  Pendinium depressum
9087  Ceratium candelabrum 9035  Penidinium spp.
9071 Ceratium carriense 9016  Phaeoceros spp.
9117  Ceratium contortum 9026  Phaeocystis spp.
9028  Ceratium furca 9132 Phytopiankton
9027 Ceratium fusus . 9099  Pleurosigma spp.
9032  Ceratium horridum 9144  Prorocentrum micans
9029  Ceratium lineatum 9040  Prorocentrum spp.
9033 Ceratium longipes 9158  Pyrocystis spp.
9031  Ceratium macroceros 9012  Rhizosolenia alata alata
9055  Ceratium massiliense 9065 Rhizosolenia alata graciltima
9091  Ceratium minutum 9011  Rhizosolenia alata indica
9030 Ceratium tripos 9013  Rhizosolenia alata inermis
9042  Coccolithaceae 9064 Rhizosolenia delicatula
9004 Corethron criophilum 9127  Rhizosolenia fragilissima
9108 Coscinodiscus concinnues 9010 Rhizosolenia heberata semispina
9003 Coscinodiscus spp. 9008  Rhizosolenia imbricata
Y005 Dactyliosolen antarcticus shrobsolet
9006  Dactyliosolen mediterraneus 9069 Rhizosolenia setigera
9124  Detonulu confervaceu 9043  Rhizosolenia spp.
9036  Dinophysis spp. 9007  Rhizosolenia stolterfothii
9122 Dinophysis tripos 9009 Rhizosolenia styliformis
9068  Ditylum brightwellii 9116  Schroderella delicatula
9125  Eucampia zodiacus 9037 Silicoflagellatae
918  Erxuviaella spp. 9001  Skeletonema costatum
9038 Fragilaria spp. 9135  Stephanopyxis spp.
9024 Halosphaera spp. 9020 Thalassionema nitzschioides
9063~ Hemiaulus spp. 9002  Thalassiosira spp.
9015 Hyalochaete spp. 9070  Thalassiothrix fravenfeldii
9110 Lauderia horealis 9019  Thalassiothrix longissima
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Table 7.6.7. Phytoplankton taxa taken along the Middle Atlantic Bight CPR transect since 1971.

[image: image71.png]9050 AMPHIDINIUM SPP.

9018 ASTERIONELLA JAPONICA
9133 ASTERIONELLA SPP.

9014 BACTERIASTRUM SPP.
5083 BIDDULPHIA ALTERNANS
9085 BIDDULPHIA AURITA

9017 BIDDULPHIA SINENSIS
9074 BIDDULPHIA SPP.

9153 CAMPYLOSIRA SPP.

9059 CERATAULINA BERGONII
9034 CERATIUM ARCTICUM
9087 CERATIUM CANDELABRUM
5071 CERATIUM CARRIENSE
9095 CERATIUM CONCILIANS
9117 CERATIUM CONTORTUM
9112 CERATIUM DECLINATUM
9113 CERATIUM EXTENSUM
9154 CERATIUM FALCATUM
9028 CERATIUM FURCA

9027 CERATIUM FUSUS

9096 CERATIUM GALLICUM
9078 CERATIUM HEXACANTHUM
9032 CERATIUM HORRIDUM
9092 CERATIUM HUMILE

9143 CERATIUM INCISUM

9104 CERATIUM INFLATUM
9089 CERATIUM KARSTENII
9077 CERATIUM KOFOIDII

9029 CERATIUM LINEATUM
9033 CERATIUM LONGIPES

9097 CERATIUM LONGIROSTRUM
9093 CERATIUM LUNULA

9031 CERATIUM MACROCEROS
9055 CERATIUM MASSILIENSE
9091 CERATIUM MINUTUM
9067 CERATIUM PENTAGONUM
9142 CERATIUM SCHROETERI
9139 CERATIUM SETACEUM
9088 CERATIUM TERES
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Table 7.6.7 (cont.)

[image: image72.png]9048 CERATIUM TRICHOCEROS
9030 CERATIUM TRIPOS

9039 CERATOCORYS SPP.

9137 CHAETOCEROS CURVISETUS
9141 CLADOPYXIS BRANCHIOLATA
9098 CLADOPYXIS SPP.

9164 CLIMACOD

9042 COCCOLITHACEAE

9004 CORETHRON CRIOPHILUM
9003 COSCINODISCUS SPP.

9052 CYANOPHYTA

9152 CYMATOSIRA BELGICA

9005 DACTYLIOSOLEN ANTARCTICUS
9006 DACTYLIOSOLEN MEDITERRANEUS
9131 DIATOM , CENTRIC

9114 DINOFLAGELLATA |

9148 DINOPHYSIS CAUDATA

9036 DINOPHYSIS SPP.

9122 DINOPHYSIS TRIPOS

9138 DIPLOPSALIS

9068 DITYLUM BRIGHTWELLI
9125 EUCAMPIA ZODIACUS

9106 EXUVIAELLA COMPRESSA
9072 GONYAULAX SPP.

9160 GUINARDIA FLACCIDA

9049 GYMNODINIUM SPP.

9025 HALOSPHAERA SPP.

9157 HEMIAULUS HAUCKII

9063 HEMIAULUS SPP.

9159 HETERDINIUM

9015 HYALOCHAETE SPP.

9110 LAUDERIA BOREALIS

9041 LEPTOCYLINDRUS DANICUS
9155 LICMOPHORA SPP.

9149 LITHODESMIUM UNDULATUM
9161 MELOSIRA MONILOGORMIS
9151 MELOSIRA SPP.

9066 MELOSIRA SULCATA

9024 NAVICULA SPP.

9023 NITZSCHIA CLOSTERIUM
9022 NITZSCHIA DELICATISSIMA
9150 NITZSCHIA PARADOXA




Appendix 7.6 (cont.)

Table 7.6.7 (cont.)

[image: image73.png]9021 NITZSCHIA SERIATA

9053 NITZSCHIA SPP.

9105 ORNITHOCERCUS SPP.

9100 OSCILLATORIA SPP.

9081 OXYTOXUM PARVUM

9082 OXYTOXUM SCOLOPAX

9061 OXYTOXUM SPP.

9000 PARALIA SULCATA

9146 PELAGOTHRIX SPP.

9107 PERIDINTUM CERASUS

9094 PERIDINIUM DEPRESSUM

9035 PERIDINTUM SPP.

9016 PHAEOCEROS SPP.

9132 PHYTOPLANKTON

9162 PLAGIOGRAMMA SPP.

9099 PLEUROSIGMA SPP. '

9102 PODOLAMPAS SPINIFER

9145 PODOLAMPAS SPP.

9144 PROROCENTRUM MICANS

9040 PROROCENTRUM SPP.

9012 RHIZOSOLENIA ALATA ALATA
9065 RHIZOSOLENTA ALATA GRACILLIMA
9011 RHIZOSOLENIA ALATA INDICA
9156 RHIZOSOLENIA BERGONII

9076 RHIZOSOLENIA CALCAR-AVIS
9062 RHIZOSOLENIA CYLINDRUS
9064 RHIZOSOLENIA DELICATULA
9127 RHIZOSOLENIA FRAGILISSIMA
9010 RHIZOSOLENIA HEBETATA SEMISPINA
9090 RHIZOSOLENIA IMBRICATA
9008 RHIZOSOLENIA IMBRICATA SHROBSOLEL
9069 RHIZOSOLENIA SETIGERA

9043 RHIZOSOLENIA SPP.

9007 RHIZOSOLENIA STOLTERFOTHII
9009 RHIZOSOLENIA STYLIFORMIS
9116 SCHRODERELLA DELICATULA
9037 SILICOFLAGELLATAE

9001 SKELETONEMA COSTATUM
9135 STEPHANOPYXIS SPP.

9140 STEPHANOPYXIS TURRIS

9020 THALASSIONEMA NITZSCHIOIDES
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Table 7.6.7 (cont.)

[image: image74.png]9002 THALASSIOSIRA SPP.

9070 THALASSIOTHRIX FRAUENFELDII
9019 THALASSIOTHRIX LONGISSIMA
9101 TRICHODESMIUM SPP.
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Appendix 7.7.  Calculation Used for MARMAP Ecosystem Survey Data.

Appendix 7.7.1.   Cable Capacity of a Winch Drum.

Figure 7.7.1 shows the dimensions of a winch drum which are necessary when calculating the drum's cable capacity. Those dimensions are used in the formula below:

C = (D + M) (M)  (E)  (K)

where:

C =
drum capacity (in feet) for cable diameters as determined by the value of K used.

D = drum diameter (in inches)

M = depth of drum flange (in inches)

E = length between drum flanges (in inches)

K =
factor to be applied for the cable size under consideration (see Table of Factors below):


Cable Diameter (in)

Factor (K)


1/4
4.16


5/16
3.02


3/8
1.86


7/16
1.37


1/2
1.05


9/16
.828


5/8
.672


3/4
.465


7/8
.342


                                 1-
.262


1-1/8
.207


1-1/4
.167






             1-3/8



     .138

 1-1/2



     .116
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1-5/8
.099


1-3/4
.085


1-7/8
.074


2-
.066


2-1/8
.058


2-1/4
.052


2-3/8
.046


2-1/2
.042

NOTE:  To obtain chain length in place of cable length multiply cable length by .10 (applicable only when chain size = cable diameter.  Example:  5/8" chain = 5/8" diameter cable.)
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Figure 7.7.1.  Winch dimensions necessary when calculating drum cable capacity.
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7.7.2.  Ratio of Netting Aperture to Mouth Area for a Plankton Net.

· MARMAP Bongo Net
I =  [DcHc +((D1+D 2)/2)Hf ] P 

                 (Rm)2 


where:

I =
ratio of netting aperture area to mouth area

Dc = diameter of cylindrical portion of net (in meters)

Hc =
height~of cylindrical portion of net (in meters)

D1 =
diameter of base of frustumal portion of net (in meters)

D2 =
diameter of top of frustumal portion of net (in meters)

Hf =
height of frustumal portion of net (in meters)

 P = decimal equivalent of percent open area



of netting, e.q., for N1TEX 335, p=0.46


Rm = radius of net mouth (in meters)

7.7.3.  Maximum Depth Sampled for a 61 cm Bongo Array.

Tow depths should be obtained from actual measurements.  However, failure or loss of the recorders may occur.  If so, tow depths may sometimes be calculated.  Listed below is a hierarchy of formulae leading from the most preferred to the least preferred methods.  Use of any of the calcula​tions may affect data quality.

1.   Measured Depth from CTD Profiler or Bathykymograph
2.    Cosine of the Average Arctangent Method - appropriate for tow depths

>50
meters and in areas of no current gradient in the water column to be sampled.

Z = [cos (arctan(tana1 + tana2+ . . .+ tanan )) (L)] / [N]


where:

Z = calculated tow depth (in meters) 

tana1, tana2, etc.   tangent of wire angles measured during

retrieval.   Wire angles are measured between towing wire and  the 
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vertical.

L = maximum wire out (in meters)

N = number of wire angles measured during L   maximum wire out (in meters)

3.  Straight Cosine Law - appropriate for tow depths <50 m and in areas of no current gradients in the water column to be sampled.

Z = L cosa

where:

Z = calculated tow depth (in meters)

L = maximum wire out (in meters)

Cosa = cosine of the wire angle at maximum wire out.  Wire angle is measured between towing wire and the vertical.

4.  Regression Equation - appropriate for tow depths >50 m and in areas of no current gradients in the water column to be sampled.

Z = (-3.7 + 0.756) / (L)



where:

Z =  calculated tow depth (in meters)

L = maximum wire out (in meters)

7.7.4.  Sampler Descent and Ascent Rates for Double Oblique Tow.

U = [(L1) (cosL1)] – [(L2) (cosL2)]  /  [T1 – T2]

where:

U  = descent (if negative) rate or ascent (if positive) rate (in meters/second)

L1  = wire out at start of time increment (in meters)
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cosL1  = cosine of wire angle at start of time increment.  Wire angles are measured between the towing wire and the vertical.

L2 = wire out at end of time increment (in meters)

cosL2 =  cosine of wire angle at end of time increment

T1 – T2 = duration of time increment (in seconds)

7.7.5.  Formalin Concentration

Formalin is a saturated aqueous solution of formaldehyde gas, about 40%  

formaldehyde by weight, i.e., 100% formalin = 40% formaldehyde.

Formalin Concentration (%) =                      (volume of 100% formalin) (100)___      





    volume of 100% formalin + volume of sea water

7.7.6.  Flowmeter Calibration.

Since flowmeters may not exhibit a linear response to changing flow speeds, they must be calibrated at several different speeds within the range of intended use.

Some investigators calibrate flowmeters for a particular net so that the calibration factor has units of volume per revolution.  The equation below yields a factor which has the units of length per revolution and which must be multiplied by the area of the mouth of the net in which it is used in order to obtain volume per revolution.






F = D / R

where:

F =
flowmeter calibration factor (in meters per revolution) at a specific flow speed


D =
distance necessary to produce one flowmeter impeller revolution (in meters)

R = one flowmeter revolution

7.7.7.  Volume of Water Filtered.

· Circular Mouth Net for Water Column Sampling, e.g., Bongo. 

Calculations of volume filtered should be based on calibrated flowmeter data. 
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 However, failure or loss of the meters may occur.  If so, less preferred methods of volume calculation sometimes may be employed. Listed below is a hierarchy of formulae beginning with the most preferred and leading to the least preferred.  Use of other than the first of these may affect data quality.

1.  All Data Available
V = (R) (F) (A)

where:

V = calculated volume of water filtered (in meters cubed)

R = number of flowmeter revolutions during tow

F = mean of the calibration factors determined before and after each cruise (in meters per revolution)

A = area of net mouth (in meters squared) 

2.  Current Flowmeter Calibrations Not Available - use factory calibration data

V=(R) (Ff) (A)

where:

V = calculated volume of water filtered (in meters cubed)

R = number of flowmeter revolutions during tow

Ff  = factory calibration factor (in meters per revolution)

A = area of net mouth (in meters squared)

2. Flowmeters Lost or Malfunctioned - derive distance towed from ship speed and duration of tow

V=(A) (T) (S)

where:

 V = calculated volume of water filtered (in meters cubed)

A = area of net mouth (in meters squared)

T = duration of tow (in seconds)

S = ship speed during tow (in meters per second). Speed is obtained from different methods listed below in order of preference:
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(2) currently calibrated flowmeter data available from most other tows during the cruise



Sa = ((R1 F1) / t1) + ((R2F2 )  /  t2 ) + ((RnFn) / Tn

N

where:

Sa = average speed calculated from other tows during the cruise where currently calibrated meters functioned properly (in meters per second)

R1, Rn = revolutions for flowmeters 1-n used in the calculation

F1,Fn = calibration factors for meters 1-n used in


the calculation (in meters per revolution)

T1,Tn =  duration of tows 1-n used in the calculation (in seconds)

N = number of tows used in the calculation.

(2) Factory calibrated flowmeter data available for most other tows during the cruise – use calculation in (1), immediately above.

(3)
No flowmeter data available for the cruise -use measured ship speed.

(4)
No flowmeter data available; no measured ship speed data available - use estimated ship speed.

7.7.8.  Standard Haul Factors.

Plankton tows differ with respect to volume of water filtered and maximum tow depth.  In order to make data values from them comparable, these values must be normalized through the use of a standard haul factor:

value per tow = (count in aliquot) (aliquot factor)

normalized value = (count in aliquot) (aliquot factor) (standard haul factor)

· Standard Haul Factors for Surface Tows
​1.   Factor for value/l000 m2



H = 
(1000) / (W) (D)

where:

H =
surface standard haul factor (for values per 1000 m squared)

W = width of the mouth of the net (in meters)

D =
distance towed (in meters).  Distance is obtained from different methods listed below in order of preference:

(1)
D = (R) (F)

where:

R =
number of flowmeter revolutions during the tow

F =
mean of the flowmeter calibration factors determined before and after the cruise (in meters per revolution)

(2)
  D =
(R) (Ff)
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where:

R =
number of flowmeter revolutions during the tow

Ff =
factory calibration factor (in meters per revolution)

(3)
D = (S) (T)

where:

S =
speed of ship during tow (in meters per second) calculated according Appendix 7.7.7, above.

T = duration of tow (in seconds)


2.  Factor for Value/1000m3

H=(A) (D)

where:

H = surface standard haul factor per 1000 m cubed)

A = area of the mouth of the net (in meters squared) which was actually (only ½ total mouth area for MARMAP neuston tow)

D = distance towed (in meters) calculated according to Appendix 7.7.7, above.

· Standard Haul Factors for Water Column Tows

1.  Factor for value/l0 m2
H = (Z) (10) / (V)
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where:

H =
water column standard haul factor (for value beneath 10 square meters of sea surface)

Z =
maximum tow depth (in meters) calculated according to Appendix 7.7.7, above.

V = volume of water filtered (in meters cubed) calculated according to Appendix 7.7.7, above.

2.  Factor for value/100 m3
H = 100 / V

where:

H =
water column standard haul factor (for value per 100 m cubed)

V = volume of water filtered (in meters cubed) calculated according to Appendix 7.7.7, above.

7.7.9.  Normalized Abundance of Organisms.

N =  (C) (Q) (H)

where:

N = normalized abundance of organisms (in number per 1000 m squared, number per 10 m squared,, or number per 100 m cubed--depending on the value of H used)

C = number of organisms counted in the aliquot

Q = aliquot factor (usually = 1 for fish larvae)
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H
 = standard haul factor--see Appendix 7.7.8, above.

7.7.10. Normalized Zooplankton Displacement Volume

N = (Vc – Vf) x Q x H

where:

N = normalized displacement volume (in milliliters per 1000 m squared, ml per 10 m squared, or ml per 100 m cubed--depending on the value of H used)

Vc = combined volume of plankton and liquid (in milliliters)

Vf =  volume of filtrate liquid (in milliliters)

Q = aliquot factor (usually = 1 for displacement volume)

                



    H = standard haul factor--see Appendix 7.7.8., above.
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7.7.11.  Fortran Program for Converting Autosalinity Ratios to Salinity Values.

C
File: Salt.for                                                                                                              C

C
                                                                                                                                   C

C
Purpose:  This program converts the autosalinity ratios                                               C

C
             to salinity values.                                                                                           C

C
Input:  The Bath temperature and the autosalinity ratios                                             C

C
                                                                                                                                  C

C
Output: The salinity values in parts per thousand.                                                       C

C
                                                                                                                                    C

C
Written: June 19, 1991            By: Glenn Strout                                                        C

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC


IMPLICIT NONE


CHARACTER*10 rat,q*l, fil*8


INTEGER b,i,l

REAL*4 z, r, el , e2 , e3 ,sal


1=1

C  Determine if a printout will be required.

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC write (*,l00)

100 format ('1  Do you want a printout of the values?',/)

            read (*,'(al)') q

C  Get the operating temperature of the autosal cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

write (*,109)

109                   format ('1 Enter the bath temperature in degrees Celsius.',/)


read (*,'(i2)') b

b=b-15

if ((q.eq.'y').or.(q.eq.'Y')) then 

   open (unit=l, file='sall.out', status='unknown')


   write (l,'(“Ratio    Salinity'',/)')


end if

43

write (*,101)

101                  format ('1 Enter the autosal ratio  ( Q=quit, R=reset).')


do i=l,500
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   write (*,'(40x,'' Q=quit R=reset (new cruise)'')') 



   read (*,'(a10)') rat





   if ((rat(l:l).eq.'Q').or.(rat(l:l).eq.'q')) go to 99 





   if ((rat(l:l).eq.'r').or.(rat(1:l).eq.'R')) then 





          close (1)

                                 1=1+1





          write (fil, '(''sal'' ,il, ''.out'')') 1



 open (unit=l, file=fil, status='new') 


write (1,'(''Ratio    Salinity’’,/)’)

go to 43 

              end if

           
      read (rat,’(f10.7)’) z


      r=0


      e1=0


     e2=0


     e3=0

The following is the formula for computing the salinity given


    the autosal ratio.


R = sqrt(z/2)


e1 = (((2.7081*r-7.0261)*r+14.0941)*r+25.3851)*r-.1692)*r+.008


e2 = b/(1+.0162*b)


e3= ((((-(.0144*r)+.0636)*r-.0375)*r-.0066)*r-.0056)*r+.0005


sal= e1+e2+e3


   write (*,102)  sal

102          format (‘+’,t30,f6.3)

               if ((q.eq.'y') .or. (q.eq.'Y')) then 

                  write (l,'(t7,f8.5,t30,f6.3)') z,sal 

                end if

           end do
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99 if ((q.eq.’y’).or.(q.eq.'Y')) then 


  close (1)


  write (*,300)

300   format ('1 Enter PRINT SAL?.OUT to obtain a list.') 


end if




end

Appendix 7.21 Conversion Tables
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Figure 3.4












_1342338520.jpg
NAME

OPERCOD

EQUIPMENT

SAMPLE

LOG FORM

POST
SAMPLING
PROTOCOL

CTD CAST (Ecoman)

VERTICAL CAST (0 Branch)

WATER BOTTLE CAST WITH CTD
(Ecoman)

WATER BOTTLE (0 Branch)

BONGO TOW WITH CTD (Ecamon)

61 CM BONGO TOW (0 Branch)

v
CTD (Ecomon) CTD/BOT (Ecormon) BON/CTD (Ecomon)
V (0 Branch) W (0 Branch) B (0 Branch)
i 61 cm Bongo
CcTD CTD+Niskin Bottle (6B3Z & 6B3 nets) + CTD
¥ v ¥
[ None | Salinity Sample | 6B3Z & 6B3I
v v
OsoL
0osoL OsoL BTL
SHL
v v ¥
Fill out logs and sample
Fill out log Fill out log labels; preserve samples in

5% formalin





