
R/V ATLANTIS AND ALVIN CRUISE PLAN

for

Investigations of Chemosynthetic Communities on the Lower Continental Slope of the Gulf of Mexico

Tuesday, April 25, 2006

This document represents TDI-Brooks’ team Cruise Plan for the CHEMO-III R/V ATLANTIS and ALVIN Dive scheduled from 7 May to 2 June 2006.   The cruise will be conducted in two legs with a planned crew switch at sea in the middle part of the cruise from either a platform or crew boat. The first leg will photograph, sample and evaluate seven (7) sites, after which the Co- Chief Scientists (Harry Roberts and Chuck Fisher) will formulate a plan for the dive time remaining on Leg II (Figure 1).  The plan is to work westward after these 7-8 dives.  The cruise will mobilize and depart from Key West, Florida and arrive at Galveston, Texas.
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Figure 1. 
ALVIN dive locations for Legs 1& 2 (subject to change).  The cruise track for Leg I is indicated by the arrows.

Mission Plan

The primary purpose of this mission is to discover and characterize the sea floor communities that live in association with hydrocarbon seepage and on hard ground in the deep Gulf of Mexico.  The sites to be studied are in areas where energy companies will soon begin to drill for oil and gas.  The mission is to provide essential information on the ecology and biodiversity of these deep-sea communities to regulatory agencies and energy companies as the quest for oil moves into deeper and deeper water.

The largest oil reserves in the continental United States are found in the Gulf of Mexico.  The Mineral Management Service (MMS) of the US Department of the Interior is responsible with overseeing the responsible extraction of these natural resources.  By the early 1980’s energy companies had developed the technology to explore and extract oil and gas from waters up to 1000 m deep. 

During this period, MMS contracted the Geochemical and Environmental Research Group (GERG) at Texas A & M University (TAMU to collect animals from areas of the deep sea floor associated with active oil and gas seeps. The original expectations of both the MMS and the scientists involved was that few animals would be found associated with these “toxic” sea floor environments, and that perhaps the few that were found would be unhealthy at best.  However when the trawls over what would become one of the best studied seep sites in the world, Bush Hill, came to the surface it was so full of animals the net could only be brought on board with the help of an extra crane.  And the animals were not the usual citizens of the deep Gulf of Mexico.  The net was full of giant tubeworms and mussels, the likes of which had only recently been discovered at deep-sea hydrothermal vents in the Pacific Ocean.  Since that time similar (but different) cold-seep and hydrothermal-vent communities have been discovered in many different geological settings in the entire world’s oceans.

Over the last 20 years we have been studying these animals and communities at moderate depths in the Gulf of Mexico, along with the geology, geochemistry, and microbiology that allows them to flourish.  As a result, the hydrocarbon seep communities in less than 1000 m on the Upper Louisiana Slope of the Gulf of Mexico are the most intensively studied and best understood of any deep-sea cold-seep communities in the world.  We now understand the basic biology of the dominant animals, their life histories, and the biodiversity and biogeography of the seep and coral communities on the Upper Louisiana Slope.  We understand the successional processes that lead to the eventual development of coral communities on carbonates created during periods of active hydrocarbon seepage. We have also discovered some amazing communities, such as the ice worms that inhabit methane ice, and the mussels that ring the Brine Pool NR-1.

Meanwhile, energy companies have continued to develop the technology for extraction of oil and gas from deeper and deeper water, and now have the capability to drill oil wells in all water depths in the GoM.  Although several GoM hydrocarbon seep sites at depths greater than 1000 m have been visited by scientists, only a single site has been the focus of more than a few exploratory dives.  This site, at 2,200m in Alaminos Canyon, has lush communities of tubeworms and mussels that are reminiscent of the shallower sites that we know well.  However, the underlying geology and almost all of the species present are different.  Our preliminary studies indicate that the structure of the communities associated with the tubeworms and mussels is also quite different.  We know that the normal “background” fauna is different at this depth, and expect different patterns of interaction between these animals and the seep specific animals as well.  Not only are we a long ways from really understanding the ecology of this deep community, at this point we don’t even know what kinds of communities exist at depths between 1000 and 2200 meters.

The cruise will leave from Key West Florida early in the morning on Sunday May 7th to begin a 36 hour transit to our nearest and first dive site.  We plan to arrive in the early evening, and since we will only be diving during the daytime we will begin with the night operations that are an essential part of our exploration program.  At night we will be working from the deck of the ship using box cores and bottom trawls attached to up to two miles of cable to make collections of animals and sediments away from the immediate area of the seep sites.  The next morning we will begin our first circuit of dives at the newly discovered sites.  Starting at the eastern most sites we will work our way west, then turn around and come back to the east, making a single dive at each of 7 or 8 new sites.  We will dive every day, and move between sites at night.  Sometimes we will be moving all night, while other nights the transit will only be a few hours, and the rest of the night will be spent conducting bottom trawls and taking box cores.  At the end of this first leg of the cruise, we will review our discoveries and plan the dives for the remaining two weeks. We will choose the primary and secondary sites at this point, and include additional site surveys on the second leg if there are insufficient numbers of candidate primary sites.

At some of the sites, we will limit our activities to mapping the distribution of the animals, a limited set of chemical and geological characterizations, and a small amount of sampling to provide us with baseline information about the site and it’s inhabitants.  However, at three (3) to four (4) key sites, we will make multiple dives and thoroughly characterize the geology, geochemistry, microbiology and biology of the sites.  We will also establish longer term studies at these sites were we can determine growth rates of some of the animals, monitor for visitation by mobile deep sea fauna such as larger fishes and crabs, and follow the fine scale changes in seepage patterns and community composition. By the end of this expedition we should have a much more complete picture of the biodiversity the deep hardground and seep communities in the Gulf of Mexico, and their relation to the complex geology and geochemistry of the region.  By the end of our cruise next year, we should have a much better understanding of the dynamics, distributions, and biogeography of the animals and communities, including a vastly improved ability to predict their occurrence based on geophysical, geochemical and satellite data collected from on and above the surface of the ocean.

This expedition is the first systematic exploration of hydrocarbon seep communities deeper than 1000m in the Gulf of Mexico.  In 2006, the Mineral Management Service (MMS), the leader in supporting the scientific characterization of seep communities in the Gulf of Mexico, is partnering with the NOAA Ocean Exploration (OE).  Together, MMS and OE have contracted our diverse group of scientists and provided the tools for us to discover new deep-water hydrocarbon-seep and hard-ground communities.  We will study and characterize whatever sites, animals and communities we discover.  We will be using the R/V ATLANTIS and the ALVIN submersible to dive on sites never visited before by woman or man.  The team of scientists we have assembled includes the scientists that have led the exploration, discovery, and study of the Gulf of Mexico cold seeps for the last 20 years.  We have also invited some of the top international seep scientists from Germany, France and Austria to complement our expertise and help us to study what we will discover.  On this cruise geologists and geochemists will be working along side microbiologists, physiologists, and ecologists to maximize what can be learned about the deep Gulf of Mexico cold seeps and coral communities that we will visit for the first time during this expedition of discovery.  

Project Staffing

The R/V ATLANTIS will be staffed as follows:

	
	Personnel
	Affiliation
	Citizenship
	Position

	1
	Charles Fisher
	PSU
	US
	C. Scientist

	2
	Harry Roberts
	LSU
	US
	C. Scientist

	3
	Ian Macdonald
	TAMU-CC
	US
	Scientist

	4
	Robert Carney
	LSU
	US
	Scientist

	5
	Matthew Kupchick
	LSU
	US
	Student

	6
	Mandy Joye 
	UGA
	US
	Scientist

	7
	Helge Neiman 
	MPI
	German
	Scientist

	8
	Marshall Bowles 
	UGA
	US
	Grad Student

	9
	Vladimir Samarkin
	UGA
	US
	Scientist

	10
	Jillian Petersen
	MPI-Bremen
	Sweden
	Scientist

	11
	Erik Cordes
	Harvard
	US
	Scientist

	12
	Stephane Hourdez
	Roscoff
	French
	Scientist

	13
	Guy Telesnicki
	PSU
	Canada
	Research Tech

	14
	Erin Becker
	PSU
	US
	Graduate

	15
	Stephanie Lessard-Pilon
	PSU
	Canada
	Graduate

	16
	Adriana Leiva 
	TAMU-CC
	US
	Undergrad

	17
	Elizabeth Goehring
	PSU
	US
	Outreach Coor

	18
	Cynthia Lee Petersen
	St. Hubert HS
	US
	Outreach/Education

	19
	Monika Bright
	U Of Vienna
	Austria
	Scientist

	20
	Kevin Helmle
	Nova Univ.
	US
	Scientist

	21
	Jeremy Potter
	NOAA OE
	US
	Web Master

	22
	William Shedd ***
	MMS
	US
	Agency Rep.

	23
	Bernie Bernard  **
	TDI-Brooks 
	US
	Scientist

	
	Gary Wolff **
	TDI-Brooks
	US
	Scientist

	
	John Wood *
	TAMU-CC
	US
	Graduate

	
	Shannon Strong  *
	TAMU-CC
	US
	Undergrad

	
	Jesse Hunt ***
	MMS
	US
	Agency Rep


Leg II Additions:

*    These people are potential replacements during a mid cruise transfer.

**  Gary Wolff will replace Bernie Bernard during a mid-cruise transfer.

***Jesse Hunt will replace William Shed during a mid-cruise transfer.

Communications

The key contact information for the R/V Atlantis is as follows:

	Master R/V Atlantis
Attn: Scientist's Name
c/o Seaward Services
Truman Annex MOLE Pier, Bldg. 284
Key West, FL 33040

	Contact: Peter J. DiPaolo
tel: (305) 293-4755, ext. 2003
DSN: 483-4755, ext. 2003
fax: (305) 292-9347
Cell: (305) 360-1077


Equipment Necessary for Project

R/V Atlantis will be outfitted with the following equipment necessary to conduct the site examination and sample collection:

Installed Scientific Equipment

	· 12 & 3.5 kHz Transducers

	· ADCP

	· Box Corer 

	· Deionized Water System

	· Uncontaminated Seawater

	· CTD/Rosette (Mandy Joy, night casts 1-2 per station)

	· Fume Hood

	· Refrigerator

	· -70 Deg Freezer

	· Walk-In Cooler

	· Walk-In Freezer

	· Seabeam

	· HighSeas Net

	· 12 khz pinger for trawl wire use (trawl and box core)

	· Wire release transponder for accurate equipment/elevator deployment

	· Isotope Van


WHOI-Provided  Science Tools:  ALVIN:

	· Major Water samplers- 2 singles


	· Large capacity slurp pump - single chamber


	· Bio Box


	· Push Cores - sci providing liners


	· Scoop Nets


	· Low Temperature probe


	· CTD - SBE-19 on sail


	· External digital survey camera - forward looking


	· Search sonar


	· Imagenex profiling sonar


	· Homor-Pro receiver


	· Niskin bottles


	· Elevator (~ 3 deployments)


	· Need W2k Hyperterminal on laptop of sci computer for sci data


	· Need video feed for sci Macro Cam


	· Need anti-rotate device on manip for new mussel pots



	


Program-Provided Science Tools:

	· Science equipment on Alvin - To be submitted later


	· Chuck Fisher will supply "homer" probes


	· "Bush-master Jr"


	· Mussel pots


	· Macro camera


	· 360 deg imaging camera (glass housing)


	· Helge's "sniffer"


	· Beam Trawl (sci) - 500 lbs. - max depth 3,000m - 6,000m of 9/16" trawl wire out - Bob Carney will bring associated dredge gear


	· Science party will bring coring person for the box core


	· MISO downlooking digital camera and strobes from Dan Fornari (JD 3/2)



	


Shipboard Navigation

	· Transponder Nav - possibly 3 nets, 2-xpnds each

	· Doppler/GPS Nav


Daily Progress Reports

The Co-Chief’s shall submit a Daily Progress Report (DPR) by 0600 on the day following.  All times on the DPR shall be referenced to local time.  Information presented shall include as a minimum:

· Brief summary, diary of events, work performed, special problems encountered, weather and safety incidents.

· “Today” and “to-date” tally of:

· Working time

· Standby time

· Weather downtime

· Equipment downtime

· Vessel downtime

· Location of survey vessel at midnight.

· Brief outline of findings.

· Quality statement covering the sufficiency and accuracy of the data collected.

· Work planned for the next 24-hour period.

· Comments.

Operational Plan

The Woods Hole Oceanographic Institute (WHOI) web site has a cruise synopsis for the Roberts/Fisher cruise at the following URL

http://www.marine.whoi.edu/at_synop.nsf/9452cb38d8d28f30852568cd004b8077/a9b13c23fc1e6d9e8525711f004577b6 

The following is the web site overview of the cruise.

Overview

	Voyage - Leg:
	AT 15-3

	Voyage Dates:
	7 May - 2 Jun 2006

	Chief Sci(s):
	Harry Roberts, Charles Fisher (McDonough/Roberts)

	Address: 
	Coastal Studies Institute

	[image: image2.png]



	Department of Oceanography and Coastal Sciences
Louisiana State Univ.
Baton Rouge, LA 70803

	Phone:
	225-578-2964

	Email:
	hrober3 @lsu.edu

	Cruise Objective:
	Geological, biological, and geochemical sampling of hydrocarbon vents/seeps

	Science Activities:
	23 Dives

	Operations Area:
	Gulf of Mexico

90 deg W; 26 deg N

1000-3000 m




Figure 1 and Table 1 show a figure and listing of 14 sites planned for investigation.  Also on this list are five (5) sites for trawl and box core sampling.  Table 2 proposes a sequence of operations during Legs 1 of the cruise.  The positions of the sites have been precisely determined by Harry Roberts in consultation with MMS personnel.  In the table they are designated by lease block number. 

Table 1.  ALVIN Dive Sites, May 2006.

	SEQUENCE
	LEASE AREA AND BLOCK
	DEPTH (M)
	LATITUDE
	LONGITUDE

	1
	AT 340
	2242
	27° 38’ 47” N
	88° 21’ 57” W

	2
	MC 640
	1404
	28° 21’ 21” N
	88° 47’ 35” W

	3
	MC 853
	1082
	28° 07’ 24” N
	89° 08’ 23” W

	4
	MC 981
	1300
	27° 58’ 26” N
	89° 17’ 42” W

	5
	GC 600
	1249
	27° 21’ 59” N
	90° 33’ 51” W

	6
	GC 852
	1448
	27° 06’ 45” N
	91° 09’ 51” W

	7
	WR 269
	1862
	26° 41’ 04” N
	91° 40’ 17” W

	8
	KC 216
	1754
	26° 46’ 19” N
	92° 00’ 12” W

	9
	KC 333
	1610
	26° 37’ 59” N
	92° 41’ 16” W

	10
	KC 243
	1610
	26° 45’ 01” N
	92° 49’ 45” W

	11
	AC 601
	2366
	26° 21’ 45” N
	94° 30’ 37” W

	12
	AC 775
	2645
	26° 13’ 33” N
	94° 36’ 12” W

	13
	AC 645
	2226
	26° 22’ 17” N
	94° 29’ 49” W

	14
	AC 818
	2875
	26° 09’ 41” N
	94° 34’ 36” W


The following sites (Table 2) will be occupied during the first leg of the cruise.  After sampling and further evaluating these sites, a plan will be formulated for the dive time remaining. After these 7-8 dives, the cruise plan will work west. 

Table 2.  Sites to be Studied on Leg  I.

	1.    AT 340

	2.    GC 852

	3.    WR 269

	4.    KC 243

	5.    GC 600

	6.    MC 640

	7. MC 981 


Table 3.  Potential ALVIN and ROV Dive Sites from Reconnaissance Cruise.

	LEASE AREA AND BLOCK NUMBER
	LATITUDE
	LONGITUDE
	COMMENTS

	Alaminos Canyon 339
	26° 39’ 12” N
	94° 25’ 27” W
	Small anomaly with fault feeder

	AC 379
	26° 36’ 14” N
	94° 35’ 02” W
	

	AC 382
	26° 36’ 17” N
	94° 27’ 39” W
	At base of scarp

	AC 601
	26° 21’ 45” N
	94° 30’ 37” W
	Small anomaly (new site)

	AC 601
	26° 22’ 54” N
	94° 29’ 41” W
	Small linear feature

	AC 601
	26° 22’ 43” N
	94° 30’ 02” W
	NE part of block, 3rd ROV site

	AC 601
	26° 22’ 36” N
	94° 29’ 56” W
	Bright anomaly S of 3rd ROV site

	AC 645
	26° 22’ 17” N
	94° 29’ 49” W
	Mounded feature

	AC 818
	26° 09’ 41” N
	94° 34’ 36” W
	Mound in center of block

	AC 818
	26° 08’ 31” N
	94° 39’ 47” W
	Small mounded feature

	
	
	
	

	Sigsbee Escarpment 21
	25° 56’ 54” N
	92° 55’ 04” W
	Center of high amplitude

	
	
	
	

	Keathly Canyon 538
	26° 26’ 36” N
	93° 27’ 32” W
	Center of high amplitude

	KC 538
	26° 26’ 28” N
	93° 27’ 24” W
	High amplitude-topographic low

	KC 673
	26° 18’ 45” N
	93° 18’ 02” W
	Low amplitude-vent (small)

	KC 673
	26° 18’ 38” N
	93° 18’ 01” W
	Small high amplitude-canyon head

	
	
	
	

	Walker Ridge 225
	26° 44’ 41” N
	91° 42’ 33” W
	High amplitude over salt (flow area)

	*WR 225
	26° 44’ 16” N
	91° 41’ 57” W
	On fault slope, may feed flows

	WR 226
	26° 43’ 09” N
	91° 39’ 14” W
	Mound #1 (low amplitude)

	WR 226
	26° 42’ 56” N
	91° 38’ 11” W
	Mound #2

	WR 226
	26° 42’ 49” N
	91° 37’ 39” W
	Mound #3 (highest amplitude)

	WR 268
	26° 40’ 49” N
	91° 45’ 21” W
	Flow site at edge of salt

	*WR 269
	26° 40’ 51” N
	91° 40’ 40” W
	Mound #1 (good site)

	*WR 269
	26° 41’ 04” N
	91° 40’ 17” W
	Mound #2 (excellent site)

	*WR 270
	26° 41’ 15” N
	91° 39’ 56” W
	Mound #3 (w. edge high amplitude)

	*WR 270
	26° 41’ 08” N
	91° 39’ 44” W
	Center negative amplitude (phase reversal)

	*WR 270
	26° 41’ 50” N
	91° 38’ 51” W
	Mud vent (phase reversal)

	*Mississippi Canyon 36
	28° 56’ 03” N
	88° 12’ 17” W
	Edge of “Mickey Ear”, bright amplitude

	MC 39
	28° 56’ 30” N
	88° 12’ 01” W
	N of center of high amplitude

	MC 294
	28° 40’ 26” N
	88° 28’ 39” W
	Neg. amplitude on MC 338 high amplitude trend

	MC 338
	28° 39’ 56” N
	88° 28’ 18” W
	Positive amplitude on flank of salt

	MC 340
	28° 38’ 50” N
	88° 23’ 12” W
	Gullied high amplitude (questionable)

	*MC 462
	28° 29’ 48” N
	88° 53’ 02” W
	Very positive amplitude (good site)

	*MC 462
	28° 29’ 40” N
	88° 52’ 53” W
	Negative amplitude (phase reversal)

	*MC 476
	28° 29’ 57” N
	88° 10’ 28” W
	High amplitude on salt flank (no topography)

	MC 478
	28° 32’ 19” N
	88° 04’ 49” W
	Mound on flank of salt

	MC 506
	28° 28’ 53” N
	88° 51’ 19” W
	Small positive amplitude

	MC 507
	28° 29’ 07” N
	88° 51’ 02” W
	Small positive amplitude

	*MC 640
	28° 21’ 21” N
	88° 47’ 35” W
	Positive and negative amplitudes, flows

	MC 741
	28° 16’ 45” N
	88° 08’ 01” W
	Crater center (negative amplitude)

	MC 741
	28° 16’ 45” N
	88° 08’ 19” W
	High amplitude, crater lip

	*MC 789
	28° 12’ 51” N
	87° 56’ 33” W
	“Bull’s eye” feature, good site

	*MC 814
	28° 08’ 44” N
	88° 52’ 24” W
	Center positive amplitude, flows to SW 

	*MC 853
	28° 07’ 24” N
	89° 08’ 23” W
	Center of positive amplitude (BSR) good site

	*MC 853
	28° 07’ 16” N
	89° 08’ 12” W
	Center of negative amplitude

	*MC 941
	28° 02’ 07” N
	89° 07’ 21” W
	Small, but good, center phase reversal

	*MC 943
	28° 03’ 00” N
	88° 59’ 43” W
	Mounded feature, center positive amplitude

	*MC 981
	27° 57’ 39” N
	89° 19’ 31” W
	SW amplitude

	MC 981
	27° 58’ 42” N
	89° 18’ 18” W
	Center amplitude

	MC 981
	27° 59’ 10” N
	89° 17’ 50” W
	NE Amplitude

	*MC 981
	27° 58’ 26” N
	89° 17’ 42” W
	High amplitude, good site

	*MC 981
	27° 59’ 33” N
	89° 18’ 30” W
	High amplitude (BSR)

	
	
	
	

	Green Canyon 290
	27° 41’ 30” N
	90° 39’ 01” W
	High amplitude (good site)

	GC 290
	27° 41’ 23” N
	90° 38’ 51” W
	High amplitude

	*GC 290
	27° 41’ 23” N
	90° 38’ 31” W
	Negative amplitude, flow from this site

	*GC 296
	27° 40’ 17” N
	90° 21’ 40” W
	Shell’s man-made anomaly

	*GC 470
	27° 30’ 24” N
	90° 26’ 39” W
	Broad mound

	GC 470
	27° 30’ 42” N
	90° 26’ 39” W
	High amplitude on mound flank

	*GC 558
	27° 25’ 36” N
	90° 26’ 03” W
	Center of mound (phase reversal)

	*GC 558
	27° 25’ 39” N
	90° 25’ 57” W
	High amplitude flow to N. of mound

	*GC 567
	27° 24’ 46” N
	90° 02’ 46” W
	Negative amplitude, focused by salt

	*GC 567
	27° 24’ 34” N
	90° 02’ 50” W
	High amplitude on S. flank (BSR)

	*GC 600
	27° 21’ 59” N
	90° 33’ 51” W
	High amplitude, flat, fault-controlled

	*GC 600
	27° 21’ 52” N
	90° 33’ 40” W
	High amplitude (SE)

	*GC 600
	27° 22’ 07” N
	90° 33’ 54” W
	High amplitude (center)

	*GC 600
	27° 22’ 18” N
	90° 34’ 21” W
	High amplitude (NW)

	GC 607
	27° 22’ 15” N
	90° 13’ 18” W
	Moderate amplitude, mound top

	GC 607
	27° 22’ 43” N
	90° 13’ 18” W
	Low amplitude part of mound

	*GC 822
	27° 09’ 59” N
	90° 29’ 10” W
	Center bright amplitude, small feature

	
	
	
	

	Atwater Valley 298
	27° 40’ 28” N
	88° 15’ 42” W
	NW high amplitude

	AT 299
	27° 40’ 22” N
	88° 14’ 58” W
	NE high amplitude

	*AT 340
	27° 38’ 47” N
	88° 21’ 57” W
	Center of many small amplitudes

	*AT 340
	27° 38’ 39” N
	88° 22’ 05” W
	Vent surrounded with high amplitude

	*AT 340
	27° 38’ 50” N
	88° 22’ 22” W
	 W side of anomaly, high amplitude

	*AT 342
	27° 40’ 00” N
	88° 16’ 11” W
	NW high amplitude on flank of circular salt structure

	*AT 342
	27° 39’ 45” N
	88° 15’ 59” W
	Center of circular anomaly

	*AT 342
	27° 39’ 36” N
	88° 15’ 51” W
	High amplitude on SW side of circular salt structure

	*AT 343
	27° 40’ 00” N
	88° 14’ 51” W
	High amplitude on E side of circular salt structure

	AT 381
	27° 35’ 57” N
	88° 31’ 47” W
	High amplitude in NW corner of block

	AT 381
	27° 34’ 51” N
	88° 30’ 22” W
	Phase reversal, anomaly separate from one above

	AT 425
	27° 33’ 55” N
	88° 29’ 44” W
	High amplitude with area of phase reversal

	AT 426
	27° 33’ 56” N
	88° 29’ 29” W
	High amplitude

	
	
	
	

	Garden Banks 985
	26° 58’ 59” N
	93° 06’ 57” W
	Center of mound in topography low, phase reversal

	GB 985
	26° 58’ 51” N
	93° 06’ 49” W
	High amplitude on flank of moun


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































4 of 11

