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1.0 PURPOSE

This Standard Operating Procedure (SOP) describes the requirements for deployment and recovery of multi-corer sampling systems and the handling and processing of samples for both laboratory analysis and ship-board analyses.  The requirements of this procedure are applicable to the multi-coring operations onboard the R/V Gyre.
2.0 GENERAL CONSIDERATIONS

Potential hazards associated with the planned tasks should be thoroughly evaluated prior to conducting field activities.  Refer to the site-specific Health and Safety Plan (HASP) for a description of potential hazards and associated safety and control measures, and vessel-specific guidance documents. 

Prior to commencing sampling operations the manufacturer instruction manuals shall be reviewed for specific operating procedures.  Additionally vessel-specific multi-corer deployment procedures and communication procedures shall be reviewed and understood by concerned parties (both top-side and bottom-side).  
Teams aboard the vessels shall maintain field logbooks in accordance with the Field Documentation SOP (MC252-SOP-02).  Field logbooks will be maintained by the Field Team Leader to record daily activities.  The minimum requirements for field logbook documentation are discussed in MC252-SOP-02.  The Chief Scientist will review field logbook entries for completeness and accuracy and will indicate this review by initialing each page of the logbook.  The Chief Scientist is responsible for ensuring completion of the required data collection forms.

2.1
Definitions
Station – The station is defined as the unique location where Multi-corer is deployed. 

Cruise – The sequentially numbered event where each vessel was out at sea.
Meiofauna – sediment dwelling invertebrates ranging from 0.1 to 1 mm in size
Macrofauna – sediment dwelling invertebrates ranging up to several cm
3.0 SAMPLE LOCATIONS

Insert location coordinate table detailing NF, FF additional LBNL and Additional LBNL metaproteomics (incuding control) locations.
4.0 PROCEDURES

A Bowers and Connelly Multi-corer will be used to collect undisturbed sediment samples and overlying  water. The multi-corer will sample 12 (or 8) cores with an external diameter of 110 mm in each deployment. Supernatant water and sediment recovery will be measured for each core. Supernatant water required for testing will be carefully pipetted from the sample tube. Supernatant water not required for testing/ sampling will be carefully decanted and/ or siphoned off, so as not to disturb the surficial sediment, and disposed of prior to sediment extrusion. Sediment extruded from the cores will be processed as detailed in the following sections. The 12 cores will be randomly allocated to the following tests.
	Core
	Allocation
	Core
	Allocation

	1
	Macrofauna
	7
	Toxicology

	2
	Macrofauna
	8
	Onboard GC

	3
	Macrofauna
	9
	Microbial studies

	4
	Meiofauna
	10
	Microbial studies Bacteria(LBL only) otherwise spare

	5
	Grain Size, TIC and TOC (photographed and logged)
	11
	Microbial studies Bacteria(LBL metaproteomics only) otherwise spare

	6
	Hydrocarbons and Trace Metals
	12
	Spare


Table 3.1 Sample allocation of cores
4.1 Multi-Corer Deployment/ Recovery
Refer to the manufacturers manuals for detailed specifications of the multi-corer.  A brief description of manufacturer specifications is presented in Appendix A.

4.2 Sample Quality Acceptance
Cores will be assessed and accepted by the chief scientist in accord with the BP representative and science team recipients. Acceptable cores will consist of an undisturbed water sediment interface, a ‘water head” and sufficient material for the recipient scientist to adequately complete their task. If the core is deemed unacceptable, one of the remaining spares will be assigned. If insufficient acceptable cores are obtained in a single drop, then all material will be disposed of and the station will be “reshot.”
3.1 Sample Processing
All sample collection equipment will be visually inspected before sampling. Decontamination or replacement of equipment will occur when fouling of equipment is noted. Any malfunction of data collection equipment or onboard testing shall be clearly documented. 
All sensors requiring calibration will be done so in accordance with manufacturer’s recommendations. 

3.2 Processing Order Priority
Core locations in the multi-corer will be sequentially numbered and cores will be assigned to study elements using a random number generator. Testing/ sample allocation, nomenclature and management is addressed in SOP XX. The spare cores will be either:

stored upright and frozen at -80 o C;

sediment and supernatant water separated and frozen to -80 o C or

used for add-on studies as they arise. 
The order of sample extrusion/ preparation depending on equipment and personnel is as follows:

1. Microbial Studies - LBL
2. Toxicity Testing and Sampling – TDI-B
3. Macrofauna – TDI-B
4. Meiofauna – TDI-B
5. Hydrocarbons, Metals

6. Grain Size, TIC and TOC

7. Onboard GC

To be discussed

3.3 Sample Handling and Onboard Testing

The core assigned to grain size analysis will be photographed against a graduated colour board and logged in accordance with current standards? 
4.2.1 Microbial Studies
Onboard sample processing: LBL

The following protocol details the process for samples recovered from ‘NF’ and ‘FF’ designated stations. Additional analyses will be performed at LBNL locations and is addressed later in the section.
Supernatant Water

For each drop:

Supernatant water sampled and excess disposed of

Two (2) samples (1 x AODC, 1x DNA extract)
Total 6 samples per station
LNBL laboratories
Acridine Orange Direct Counts (AODCs)

· Required volume: as available
· Sample collection process: syringe or 25 ml pipette
· Sample Container: 50-mL Falcon tube 
· Sample treatment:  preserved with formaldehyde  

· Storage Conditions: 4o C
DNA Extraction 

· Required volume: as available

· Sample collection process: by pipette or as required for sample volume
· Sample treatment: filter onto 0.22 uM pore size membranes (Sterivex or MoBio filtration units, as deemed appropriate for sample volume)
· Sample Container:  filter
· Storage Conditions: -80o C
Sediment
For each drop:

One (1) sample

Total 3 samples per station

LNBL laboratories
Cores containing the remaining sediment will be sealed and stored upright at -80ºC then shipped to LBNL, frozen (on dry ice), for further processing.

Additional LBNL location    

Supernatant Water

For each drop:

Supernatant water sampled and excess disposed of

Three (3) samples (1 x SIP, 1x VOA, 1 x Nutrient)

Total 9 samples per station
LBNL laboratories

Stable Isotope Probing (SIP) 

· Required volume: 125 mL  

· Sample collection process: syringe or 25 ml pipette 

· Sample Container: evacuated 125-mL bottle

· Sample treatment: filter water using Sterivex filters connected to 60 mL syringes

· Storage Conditions: 4ºC


Volatile Organic Acids (VOA) 

· Required volume: 40 mL  

· Sample collection process: syringe or 25 ml pipette

· Sample Container: 40 mL VOA vial with 50 uL full-strength HCl

· Sample treatment: transfer water into VOA vial and leave no headspace

· Storage Conditions: 4ºC


Nutrient chemistry 

· Required volume: 100 mL.  

· Sample collection process: syringe or 25 ml pipette 

· Sample Container: 125 mL polycarbonate bottle
· Sample treatment: transfer water into bottle
· Storage Conditions: -80ºC

Samples stored at 4ºC need to be returned to LBNL within 4 days from the time of sampling.  
Sediment

For each drop:

One (1) sample

Total 3 samples per station

LBNL laboratories
Cores containing the remaining sediment will be sealed and stored upright at 4 ºC. Samples stored at 4ºC need to be returned to LBNL within 4 days from the time of sampling.  
Additional LBNL metaproteomics location    

For each drop:

One (1) sample

Total 3 samples per station

LBNL laboratories
The samples used for metaproteomics will require additional cores being taken at select sites incuding one control. These will be stored upright, including supernatant water (confirm), at -80C.  

4.2.2 Meiofauna
Onboard sample processing: TDI-Brooks

For each drop:

Supernatant water removed and disposed of
One (1) sample from 0 – 3 cm

Remaining sample disposed of

Total 3 samples per station
· Depth of sample: 0 – 3 cm 

· Diameter: 11cm
· Sample collection process: Spatula

· Sample Container: 32 oz plastic jar
· Sample treatment: relaxed in 7% MgCl2 and preserved in an equal volume of 10% buffered formalin (yielding a final concentration of 5% formalin).

· Storage Conditions: preserved, stored at 4 ºC
Supernatant water will be carefully decanted/ siphoned. Sediment will be extruded, collected from 0 – 3 cm using a plastic spatula and placed in a plastic jar. The sample will be treated with 20 ml of 6% magnesium chloride (i.e., 73.5 g MgCl2 6H2O per liter of water).  Stirred and rested for 5 minutes.  An equal volume of 10% buffered formalin (yielding a final concentration of 5% formalin) is then added as preservative. A small amount of Rose Bengal is added to the preservative to distinguish cytoplasm-containing foraminifera from empty foraminiferal tests (shells).Caps will be placed on the jars and wrapped with tape to prevent leakage.

The buffered formalin is made up with seawater filtered through a 42 micron (0.042 mm) mesh to exclude plankton.
4.2.3 Macrofauna

Onboard sample processing: TDI-Brooks

For each drop:

Supernatant water removed and disposed of

Sample extruded

One (1) composite of 3 samples, 0 – 15 cm
Remaining sample disposed of

Total 3 samples per station
· Depth of sample: 0 – 15 cm (x3)
· Diameter: 11cm
· Sample collection process: Extrusion/ spatula
· Sample processing: passed through 0.3 – 0.5mm sieve and macrofauna carefully removed
· Sample Container: 32 oz plastic jar
· Sample treatment: preserved with 5% buffered formalin, Rose Bengal added
· Storage Conditions: preserved, stored at 4 ºC
The sediment core from the 3 allocated cores will be extruded, sampled from 0 – 15 cm using a spatula then washed through a 0.3 – 0.5mm sieve using filtered seawater. The retained macrofauna will be described, paying particular attention to mortality, then fixed in 5% formalin solution (diluted with seawater) for laboratory identification and enumeration. A small amount of Rose Bengal will be added to the preservative to distinguish cytoplasm-containing foraminifera from empty foraminiferal tests (shells).Caps will be placed on the jars and wrapped with tape to prevent leakage.

4.2.4 Toxicity Testing and Sampling
Onboard sample processing and testing: TDI-Brooks

For each drop:

Supernatant water sampled and remaining water removed and disposed of

Supernatant Water
For each drop:

Supernatant water sampled and excess disposed of

Three (3) samples (Testing to be conducted onboard)
· Required sample volume: as available

· Sample collection process: syringe or 25 ml pipette

· Sample Container: syringe or 25 ml pipette

· Sample treatment: none – analyzed on board
Sediment

For each drop:

Sediment sampled and excess disposed of

Three (3) samples (Testing to be conducted onboard)
· Required sample volume: ?
· Sample collection process: ?
· Sample Container: ?
· Sample treatment: none – analyzed on board
4.2.5 Hydrocarbons and Metals
Onboard sample processing: TDI-Brooks

For each drop:

Supernatant water removed and disposed of

Sample extruded

Two samples taken from top 0 – 3 cm
Remaining sample disposed of

Total 6 samples per station
Hydrocarbons: Batelle laboratories

Metals: Lancaster laboratories
Hydrocarbons

· Depth of section:  0-3 cm 
· Diameter:11 cm
· Sample collection process: Extrude and sample with a Teflon-coated spatula 

· Sample Container: 8 oz glass jars with teflon-lined lids 

· Sample treatment: freeze
· Storage Conditions: -20 °C


Trace Metals

· Depth of section:  0-3 cm 

· Diameter:11 cm

· Sample collection process: Extrude and sample with a Teflon-coated spatula 

· Sample Container: 8 oz plastic jars with teflon-lined lids 

· Sample treatment: freeze
· Storage Conditions: -20 °C

3.3.1 Grain Size, TIC and TOC
Onboard sample processing: TDI-Brooks

For each drop:

Supernatant water removed and disposed of

Sample extruded

One (1) sample 0 – 3 cm
Remaining sample disposed of

Total 3 samples per station
Lancaster laboratories
Grain Size
· Depth of section:  0-3 cm 

· Diameter:11 cm

· Sample collection process: Extrude, photograph, describe and sample with a spatula 

· Sample Container: 16 oz glass jar 
· Storage Conditions: 4 °C
3.3.2 Onboard Gas Chromatography
Awaiting protocol from Shaw Group

4.0 Laboratory Analytical Analysis

Sample collection for laboratory analysis shall be governed by the most recent version of Analytical Request Form (ARF) 22.  ARF 22 identifies analysis parameters (including the appropriate bottleware) and where electronic data shall be reported.  See Research Vessel Gyre Sediment Sampling SOP (Attachment 3) for details of the sample collection activities for laboratory analytical analysis.  Laboratory analytical data (reported by the laboratory) and field data (collected by the field team) are reported to the Equis database (see Sample Management SOP, MC252-SOP-03 for data format and transmission specifications).
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