M/V HOS Davis 3 update -- Sept 27, 2010

Prepared by Jim Payne, Frank Johnson, Paul Sanacore, John Collins, Audra Burchfield, Adam Spear, Velu Ochoa, Jessica Childs, Luke Curci, Samantha Myers, Jeff Riddle, Jason Land, Chris Hicks, and Ethan Zehren. 
We are still investigating hard bottom anomalies and possible seep areas, but the stations today are much closer (MC 338 ~13.1 km southwest of the incident site and OC 017 ~ 16.4 km northwest of the incident site).  Station MC 338 was of interest to MMS because it was at the edge of a salt dome and was believed to possibly be an excellent migration pathway for oil or gas plumes.  Station OC 017 (Oceanus 017) was occupied by Mandy Joye on 09/07/10 and was reported to have a visible layer of sedimented oil (3 cm) containing dead forms, zooplankton and worms.  Based on SIMAP modeling and recent AquaTracka casts from other vessels, these areas are also believed to possibly have been exposed to the subsurface Deepwater Horizon oil plumes.  
We completed our scientific-party safety meeting at 0715 hrs and prepared to deploy the TMS/ROV at Station MC 338 (HD3 053).

Coordinates for HOS Davis Station 053 (MC 338):  28.65973 N  -88.46746 W

Depth:  1400 m on the fathometer.  
The ROV was launched at 0733 hrs and sent to 1387 m (SeaBird depth) and stopped about 10 m above the bottom so as not to disturb or resuspend any sediment.   As at our other benthic stations, a near-bottom water sample was collected before the bottom reconnaissance and sampling effort to avoid stirring up the sediment.  The water sampling effort is covered at the end of this daily update.   First, we describe the video-recorded bottom survey and sampling effort.  
The bottom at this station showed light tan sediments with only minor relief (e.g., 0.1-0.3 m holes and mounds) in all four compass directions (Table 1).  There were no significant rocky outcrops, and there was no evidence of settled oil pools or Beggiatoa mats observed anywhere in the vicinity of the TMS.  Likewise, there was no evidence of any oil seeps or gas bubbles observed in the limited area accessible with the ROV (approximately 30-40 m from the TMS).  To the east of the TMS (Figures 1 though 3), several crabs, rattail eels, and stars were observed, and the sediments were easily penetrated with the White Corer (Figure 4).  The sediments to the south of the TMS (Figures 5 and 6) appeared essentially the same as those to the east, and a sediment core was collected with no difficulty (Figures 7 and 8).  There was a fine veneer of easily disturbed surface floc, but with care it was possible to collect sediment cores with this surface flocculent layer intact.  The same sediment texture and relief was observed to the west of the TMS (Figure 9), so no attempt was made to collect a sediment core in that direction, and the ROV was directed back to the TMS and then to the north where another sediment core was easily obtained (Figure 10).  All three cores were stored in the transport container on top of the TMS (Figures 11-13), and they were successfully recovered to the surface for extrusion and subsampling (Figures 14-39).  Table 1 delineates the photos obtained for each core, both during collection and extrusion and sub-sampling.  None of the sediments collected at this station had any significant H2S odor, and based on the light tan color and the presence of the organisms noted on the bottom, they appeared to be reasonably oxygenated.  During the sediment extrusion process, however, a few mm-sized oil droplets were observed to form small but noticeable silver or rainbow-colored sheens on top of the interstitial water released during sediment processing (Table 1).   
Table 1.  Sediment collection descriptions from HD3 053 (MC 388)

	Corer
	Time
	Figure (s)
	Description

	White
	0830 hrs
	4, and 14-23
	Transect to E of TMS.  Tan sediment in upper 5 cm overlying gray clay.  Upper 2 cm very fluid.  No H2S odor in any layer from this core, but a few mm-sized drops of oil formed a silver and rainbow sheen during extrusion of the uppermost layer.

	Yellow
	0842 hrs
	7-8 and 24-31.
	Transect to S of TMS.  Clean, hilly (0.1-0.2 m) sediment with occasional symmetrical biological burrow hole-and-mound patches observed.  Three distinct layers with the upper 3 cm being very fluid.  Tan sed for upper 9 cm overlying gray clay.  No H2S odor in any layer of this core, but there was a trace of silver oil sheen on the interstitial water released from the uppermost layer.  

	Blue 
	0904 hrs
	10 and 32-39
	Transect to N of TMS.  Uppermost 2 cm of sediment very soupy and fluid.  Light brown sediment mixed with traces of gray clay to 5 cm, then continuous clay layer.  There was no H2S odor, and no oil sheen was released during extrusion.  

	Red
	N.A.
	N.A.
	No core collected.


After retrieval back on the HOS Davis, the core samples were extruded and sectioned following the sediment sampling protocol developed on the vessel (see Appendix) and as shown in Figures 14-39.  After sectioning, the different depths from each sediment core were frozen for storage and later shipment to Alpha Analytical for detailed chemical analyses and fingerprinting.  
Details of the sediment core samples and depths collected from HD3 053 (MC 338) on 
27 September 2010 were recorded on the official NOAA Field Sample Information and COC Forms, and they were compiled for the SMU database in the Daily Deliverables Reports by the NOAA Data Manager.  No sediment or tissue splits were taken for analysis at LSU.
We did not observe any dead organism at this station; however, the wider variety of flora and fauna (coral fans, sea whips, crabs, rattail eels, small fish, anemones, etc.) observed at AT 357, AT 267, and AT 489B were largely absent at Station MC 338.  Several rattail eels (Figures 1 and 6), one unidentified star (Figure 2), and two crabs (Figures 3 and 9) were the only organisms observed.  From the lack of H2S, the light tan coloration, and the lack of any Beggiatoa, the sediments appeared to be reasonably well oxygenated.   
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Figure 1.  Typical soft-bottom sediment and rattail eel observed to the east of the TMS at Station MC 388 on 27 September 2010 (JRP Photo P9270726).  No pools of Beggiatoa or oil floc were observed during the ROV surveys in any of the four compass directions from the TMS at this station. 
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Figure 2.  Pock-marks and depressions in soft bottom sediment to the east of the TMS at Station MC 338 observed on 27 September 2010 (JRP Photo P9270728).  The holes and surface relief were generally less than 20-30 cm. 
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Figure 3.  Eyeball to eyeball with a local crab (and shrimp in the background) to the east of the TMS at Station MC 338 on 27 September 2010 (JRP Photo P9270733).  
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Figure 4.  Easy penetration of the soft sediment with the White Corer 30 m to the east of the TMS at 0830 hrs at Station MC 388 on 27 September 2010 (JRP Photo P9270739).
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Figure 5.  Surface relief (0.1-0.2 m) observed to the south of the TMS at Station MC 338 
on 27 September 2010 (JRP Photo P9270749).
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Figure 6.  Another example of the bottom relief and a rattail eel observed to the south of the TMS at Station MC 338 on 27 September 2010 (JRP Photo P9270751).  
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Figure 7.  Yellow Corer just before penetration into the soft sediment approximately 30 m to the south of the TMS at Station MC 338 on 27 September 2010 (JRP Photo P9270756).    
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Figure 8.  Successful core sample obtained with Yellow Corer approximately 30 m to the south of the TMS at Station MC 338 on 27 September 2010 (JRP Photo P9270757).  Note the easily disturbed surface fines from the turbulence introduced after the sampling event.
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Figure 9.  An example of the surface relief and a bottom dweller approximately 30 m to the west of the TMS at Station MC 338 on 27 September 2010 (JRP Photo P9270760).  The bottom didn’t look any different from what was observed to the east and south, so we returned to the TMS and headed north.
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Figure 10.  Blue Corer just before penetration into the soft sediments to the north of the TMS at Station MC 338 on 27 September 2010 (JRP Photo P9270779).
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Figure 11.  Blue Corer containing a 14.5 cm sediment core on approach to the storage container on top of the TMS at Station MC 338 on 27 September 2010 (JRP Photo P9270785).
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Figure 12.  Storing Blue Corer in transport box on top of the TMS at Station MC 338 on 
27 September 2010 (JRP Photo P9270787).  
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Figure 13.  Closing the lid to the corer storage/transport box mounted on top of the TMS at Station MC 338 on 27 September 2010 (JRP Photo P9270789).  
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Figure 14.  Overview of sediment sample in White Corer being prepared for extrusion back on board the HOS Davis.  This sample was collected at 0830 hrs ~ 30 to the east of the TMS at Station MC 338 on 27 September 2010 (JRP Photo P9270800).
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Figure 15.  Close up of White Corer containing 21 cm of sediment with three distinct layers (0-2 cm, 2-8 cm, and 8-21 cm from the top) being prepared for extrusion and subsampling back on board the HOS Davis.  This sample was collected ~30 m to the east of the TMS at Station MC 338 on 27 September 2010 (JRP Photo P9270802).  There was no H2S odor associated with this or any on the other sediment cores obtained at this station.  
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Figure 16.  Silver oil sheen observed on the surface water above the sediment collected with the White Corer ~ 30 m to the east of the TMS at Station MC 338 on 27 September 2010 (JRP Photo P9270803).  
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Figure 17.  Preparing to extrude and sample the upper 0-2 cm of the sediment sample collected with the White Corer ~30 m to the east of the TMS at Station MC 338 on 
27 September 2010 (JRP Photo P9270805).  
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Figure 18.  Silver and rainbow sheen observed as the uppermost sediment layer from the sample collected ~ 30 m east of the TMS at Station MC 338 on 27 September 2010 was extruded from below (JRP Photo P9270808).  The liquid associated with this layer was carefully decanted into the sample jar, and the upper 0-2 cm of sediment was removed with a wooden tongue depressor.
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Figure 19.  Uppermost layer of the 2-6 cm section of the White Corer sample collected 
~30 m to the east of the TMS at Station MC 338 on 27 September 2010 (JRP Photo P9270809).  Traces of 2-4 mm long slivers of silver sheen were also observed in the interstitial water released from this layer as well.  
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Figure 20.  Partially extruded 2-4 cm sediment layer from the White Corer sample collected ~30 m east of the TMS at Station MC 338 on 27 September 2010 (JRP Photo P9270811).  
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Figure 21.  Sub-sampling part of the 2-4 cm sediment layer from the White Corer sample obtained ~30 m east of the TMS at Station MC 338 on 27 September 2010 (JRP Photo P970812).  
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Figure 22.  Plastic clay layer in the bottom 11-15 cm section of the sediment core obtained ~ 30 m to the east of the TMS at Station MC 338 on 27 September 2010 (JRP Photo P9270817).  No traces of oil were observed in this or the 6-8 and 8-11 cm layers of this core. None of the layers from this core had any H2S odor.  
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Figure 23.  Sectioning the plastic and stiff 11-15 cm layer of sediment obtained ~30 m to east of the TMS at Station MC 338 on 27September 2010 (JRP Photo P9270818).
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Figure 24.  Overview of 23-cm long sample in Yellow Corer being prepared for extrusion back on board the HOS Davis (JRP Photo P270820).  This sample was collected at 0842 hrs ~ 30 m south of the TMS at Station MC 338 on 27 September 2010.  
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Figure 25.  Close up of Yellow Corer containing 23 cm of sediment with three distinct layers (0-3 cm, 3-9 cm, and 9-23 cm from the top) being prepared for extrusion and subsampling back on board the HOS Davis.  This sample was collected ~30 m to the south of the TMS at Station MC 338 on 27 September 2010 (JRP Photo P9270802).  There was no H2S odor associated with this or any on the other sediment cores obtained at this station.  
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Figure 26.  Upper 0-1 cm of the very fluid, soupy, and tan layer of the sediment sampled with Yellow Corer at Station MC 338 on 27 September 2010 (JRP Photo P9270823).  There was a trace of oil sheen observed on the interstitial water released from the sediment during extrusion, but no H2S odor in this or any other layer of this core sample.
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Figure 27.  Upper 2-4 cm of the slightly less fluid layer of the sediment sampled with Yellow Corer at 0842 hrs at Station MC 338 on 27 September 2010 (JRP Photo P9270825).  
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Figure 28.  Upper 2-4 cm of the slightly less fluid layer of the brown sediment sampled with Yellow Corer at 0842 hrs at Station MC 338 on 27 September 2010 (JRP Photo P9270826).  The sample was firm enough to partly stand on its own during sectioning after extrusion.
[image: image29.jpg]



Figure 29.  Upper 4-6 cm of the brown and gray sediment sampled with Yellow Corer at 0842 hrs at Station MC 338 on 27 September 2010 (JRP Photo P9270827).
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Figure 30.  Upper 8-13 cm of the sediment sampled with Yellow Corer at 0842 hrs at Station MC 338 on 27 September 2010 (JRP Photo P9270833).   
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Figure 31.  Upper 8-13 cm layer of the sediment sampled with Yellow Corer at 0842 hrs at Station MC 338 on 27 September 2010 (JRP Photo P9270834).
[image: image32.jpg]



Figure 32.  Overview of 14.5-cm sample in Blue Corer being prepared for extrusion back on board the HOS Davis.  This sample was collected at 0904 hrs ~ 30 m north of the TMS at Station MC 338 on 27 September 2010 (JRP Photo P9270836).  
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Figure 33.  Close-up of distinct sediment layers (0-2 cm light brown and soupy; 2-3 cm dark brown/gray mix; 3-5 cm gray with some brown; and 5-11 cm mostly gray with traces of brown (JRP Photo P9270837)..  This sample was collected at 0904 hrs ~ 30 to the north of the TMS at Station MC 338 on 27 September 2010.  There was no trace of H2S odor in any layer of this core sample. 
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Figure 34.  Upper 0-1 cm of the very fluid, soupy, and tan layer of the sediment sampled with the Blue Corer at 0904 hrs at Station MC 338 on 27 September 2010 (JRP Photo P9270838).
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Figure 35.  Sampling the upper 0-2 cm of the very fluid, soupy, and tan layer of the sediment sampled with the Blue Corer at 0904 hrs at Station MC 338 on 
27 September 2010 (JRP Photo P9270840).  There was no oil sheen or H2S odor noticed with any layers from this sample.    
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Figure 36.  Upper 2-3 cm of the slightly less fluid layer of the sediment sampled with Blue Corer at 0904 hrs at Station MC 338 on 27 September 2010 (JRP Photo P9270842).  
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Figure 37.  Upper 3-5 cm of the stiffer gray clay layer of the sediment sampled with Blue Corer at 0904 hrs at Station MC 338 on 27 September 2010 (JRP Photo P9270843).  
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Figure 38.  Upper 5-11 cm of the stiffer, gray clay layer of the sediment sampled with the Blue Corer at 0904 hrs at Station MC 338 on 27 September 2010 (JRP Photo P9270845).  The dark coloration along the edge of the core was from a sea urchin that had become buried in the clay layer (see Figure 39).
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Figure 39.  Closer examination of the sea urchin buried in the 5-11 cm clay layer of the sediment sampled with the Blue Corer at 0904 hrs at Station MC 338 on 27 September 2010 (JRP Photo P9270847).
The CTD data showed what might have been a freshwater lens at the surface along with a secondary fluorescence peak at 120 m coupled with several DO sags around the same depths (Figure 40).  In addition, there were several other minor AquaTracka perturbations around 820 and 1120 m, with the latter also showing a minor depression in the DO trace.  Finally, there appeared to be a real (0.04 µg/L) increase in the AquaTracka signal between 1275 m and the bottom, and it corresponded to a DO sag of 0.2 mg/L.   At each of these depths, there was also a significant transmissometry anomaly observed in both the downcast and subsequent upcast (Figure 41).  As a result of these features, filtered water samples were collected at each of the depths listed in Table 2.  This intensity of sampling to yield better resolution of different features in the water column was also intended to capture data at similar depths to where signals had been observed at 75 and 150 m the day before, but where water samples were not collected.  The near-surface samples were collected to see if any PAH were contributing to (or trapped within) the presumed chlorophyll fluorescence signal at that depth.  
Table 2.  Sampling details and final disposition of water samples from HD3 053 (MC338).
	Depth (m)
	Go Flo Bottle
	Sampling Time
	Normal NRDA
	LSU Aliquots

	37
	Red #5
	1022 hrs
	NOAA
	no

	120
	White #4
	1022 hrs
	NOAA
	no

	823
	Blue # 3
	0945 hrs
	NOAA
	no

	1113
	Yellow #2
	0926 hrs
	NOAA
	no

	1387
	Black #1
	0820 hrs
	NOAA
	no


Aliquots from each Go Flo Bottle were divided for NRDA analyses as follows:

1. Two 40 mL acidified VOAs (for NOAA);

2. Two 1 L Amber glass jars (for NOAA whole water analyses if desired);

3. One 1 L Amber glass jar for Entrix (non-acidified for total suspended solids (TSS));

4. Four 15 mL vials for dispersant analysis (Entrix), and 
5. After all other aliquots had been collected, a measured volume (nominally ~8.6 L) was removed and held in reserve while the last 3.5 L of water in each Go Flo Bottle were processed through the PLVWSS for separate dissolved and particulate/oil phase analyses as part of the NRDA process for NOAA.  This procedure ensures that any meniscus in the Go Flo Bottles potentially containing any resurfaced floating oil is part of the sample that is filtered through the PLVWSS.  When the PLVWSS filtration is completed, the reserve volume of ~8.6 L is discarded. 
No sample splits were provided for LSU because the CTD profiles were similar to earlier casts where samples had been submitted for quick-turnaround analyses.
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Figure 40.  Salinity, Temperature, Dissolved Oxygen (DO), and AquaTracka data from 
HD3 053 (MD 338) downcast on 27 September 2010.
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Figure 41.  AquaTracka, Transmissometry, Temperature, and DO data from HD3 053 
(MC 338) downcast and subsequent upcast on 27 September 2010.  

The filtrates (dissolved phase samples) were refrigerated at 4o C, and the filters (containing any particulate oil phase/SPM agglomerates) were frozen pending pickup and transport to Alpha Analytical for chemical analyses and fingerprinting.  
On-deck operations were secured after the PLVWSS operations were completed at 1300 hrs, and we started making way for Station Oceanus 017 (17 km from the well head at 28o 51.07’ N;
88o 29.55’ W) to sample one more station before terminating all operations for the day. 
Reserved for HD3 054  Oceanus 017
Appendix

ROV Core Extrusion Sampling

Standard Operating Procedures for the HOS Davis 3 Cruise
Subsurface Monitoring Unit

MC252 Deepwater Horizon Oil Spill

Prepared by:
Luke Curci

Jessica Childs

Velu Ochoa

Samantha Myers

James Payne
Original Date: 9/19/2010

Last Revised: 9/29/2010
I. Purpose
This document describes the extrusion, sectioning and sample collection of discreet sediment layers after collection with the ROV sediment coring devices.  This allows chemical analysis of different layers and isolation of freshly deposited materials from background contaminants.  

II. Sampling Technique

During ROV ascent, gather supplies and begin setup.  

You will need:

Table

Aluminum foil

Tongue depressors 

Wide-mouth 500ml sample jars

Sample photo logs  (appendix 1)

Digital camera

5 gallon bucket

Sediment core plunger 

Nitrile gloves

**Nitrile gloves should be worn at all times throughout sampling procedure  

Process and photograph each sediment core completely before moving on to the next corer.  
1. Station set up:

1.1. Cover table surface work area with aluminum foil.  

1.2. Place bucket at end of table for disposal of excess sediment and materials.
1.3. Make sure the boat is positioned so that the wind is coming from a direction that avoids blowing diesel exhaust over the sampling area.
2. Photograph 1:  Entire corer. 

2.1. Each corer has a colored handle (top). This colored handle (top) should be included in the first photograph taken for each sample series.
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3. Photograph 2: Total core length

3.1. Include cm scale in photograph to record total core length.  Record total core length on sample log. (Attachment 1)
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4. Remove top:

4.1. Carefully remove handle of corer (top) while holding the bottom with a gloved hand.  

4.2. Insert plunger into bottom of corer.

4.2.1. If there is an abundance of fluid on top of the sediment, this may be decanted and disposed of or sampled at the discretion of the lead scientist.

4.3. Use plunger to slowly push entire contents of corer towards the top. 

5. Photograph 3: Top layer of sediment prior to collecting sample.

5.1.   Include labeled jar lid in this photograph.  

6. Include labeled lid in photograph for all subsequent layer samples (i.e. each time a new layer is started).
6.1. Lid should be labeled with a signifier that identifies the color of the corer (in this case “W” for white) and a letter/number that identifies the layer (here “A” for the topmost sediment layer.)
6.2. This will help link photographs to the different cores and depths later on during photo processing.
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7. Sediment Sample 1:

7.1. Use tongue depressor to collect top 1cm of sediment as first sample.  In some cases, the top layer might have a “soupy” consistency and may require decanting into the sample jar. Include descriptions of the sample’s length, odor, texture, and color on sample log (Appendix 1).

8. Sample 2:

8.1. Use the plunger to extrude the next 2cm layer of sediment.

8.2. Photograph layer with sample jar lid. 

8.3. Use tongue depressor to collect sediment into sample jar.
9. Sample 3:

9.1. Use the plunger to extrude the next 2cm layer of sediment.

9.2. Photograph layer with sample jar lid. 

9.3. Use tongue depressor to collect sediment into sample jar.

10. Subsequent Samples:
10.1. The remaining sediment should be divided into segments no larger than 4cm.  Any obvious change in sediment type (color, consistency, texture, etc) indicates the need for a new subsample and sample container. 

10.2. In the event that the remaining sediment appears to be homogeneous, extrude the contents onto the aluminum foil and collect the center most 2cm segment as a representative sample.  Discard remaining portions into 5 gallon bucket.
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11. Sample jars should be labeled and stored in a freezer once sampling is complete.

	Attachment 1
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