Cruise Plan for AT 15-68  (PIs:  Levin, Orphan, Rathburn, Rouse)
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Cruise Plan

The primary objectives of this research are to (a) characterize the biotic diversity of authigenic, methane-derived carbonates at Hydrate Ridge from microbes to metazoans, (b) identify the ecosystem-scale interactions among these groups including habitat alteration, colonization, and trophic transfer, (c) assess how proximity to methane seepage influences (a) and (b), define successional dynamics of carbonate ecosystems, (d) determine the evolutionary affinities of carbonate faunas and (e) refine our understanding of one of the most important paleoceanographic indicators, C. wuellerstorfi. Community components to be studied include associated megafauna, attached epifauna, endofauna (i.e. cryptofauna), and endolithofauna, as well as the biogeochemistry of carbonate environments experienced by these organisms. We will conduct the research in exposed carbonate ecosystems at Hydrate Ridge North, OR (590 m; 44 O 40.17’N, 125 O 5.89’W), and possibly at Hydrate Ridge South (770 m, 44   34.22 N 125   8.8 W) and Hydrate Ridge East (900 m). (Clearance is sought for all 3 areas).

Research synopsis: We will conduct the research in exposed carbonate ecosystems on Hydrate Ridge (590-900 m) to test hypotheses about the influence of active seepage on carbonate rock animal communities and their successional phases, on microbial activity including anerobic methane oxidation and sulfide oxidation, on carbon isotopic composition of shelled organisms, and on phylogenetic affinities of animals. To test hypotheses we will sample existing authigenic carbonates from 3 levels of seepage activity: highly active, weak and inactive.  Activity level will be defined by presence of /or proximity to bubbles/shimmering water, microbial mat development and megafauna, as well as previous fluid flow and composition measurements. We will sample rocks and associated faunas from 8 locations with each activity level, controlling for rock size and carbonate configuration when possible.  Experiments will be conducted that involve of carbonate, wood, and bone substrates for colonization, with some to be recovered in both during the cruise and most to be recovered ~10 mo. later in 2011.  We will also conduct transplant experiments in which carbonate rocks are moved between active and inactive areas, with recovery planned for 2011. Faunal data from manipulation controls (rocks removed and replaced) and from the background sampling provided above will generate the baseline information necessary to interpret the experiments.  Natural wood fall material will be sampled as well. Tube cores (8-10/dive) will be collected from a variety of sedimentary habitats including microbial mats, clam beds and carbonate cobble. A gear elevator with bio boxes will be deployed each day to maximize recovery or rock, wood and faunal samples.
Approach
 To address the above hypotheses we will conduct both mensurative (descriptive) and manipulative experiments. At Hydrate Ridge, OR we will sample existing authigenic carbonates from 3 levels of seepage activity: highly active, weak and inactive. Activity level will be defined by presence of /or proximity to bubbles/shimmering water (mainly HR), microbial mat development and megafauna, as well as previous fluid flow and composition measurements (Hensen et al. 2002; Tryon et al. 2002). We will sample 5 to 8 locations with each activity level controlling for rock size and carbonate configuration when possible. At Hydrate Ridge, defaunated carbonate substrates collected previously from seeps, as well as wood and bone material will be placed at the rock-water interface at active and inactive sites for  ~ one year to study microbial, protozoan and metazoan colonization (early successional phases). Additional rocks will be transplanted between active and inactive sites to look at changes in community structure, and trophic pathways in presence or the absence of seepage (later successional changes). 
ALVIN sampling will be conducted through use of insulated bioboxes, slurps (small and large hydraulic), scoops. tube coring and manipulator collections. We anticipate placing strong emphasis on imaging by internal (hi def) and external (3 chip) video and high- quality still photographs.  We also request use of the ALVIN CTD, temperature probes and possibly major water samplers.  

Night operations will include (1) multibeam surveys, (2) CTD casts and Niskin water sampling over methane seep sites and off seep, and (3) multicoring of near-seep and off-seep sediments.  

On board ship we will need a walk in refrigerator room (4-5oC), a refrigerator in each of the 3 main labs, and access to two -80oC freezers, as well as running seawater, milli Q water and a dark room for x raying and x ray development.

July 31.  Transit to Hydrate Ridge North 44 O 40.17’N, 125 O 5.89’W
Standard Dive activities:


Locate gear elevator , move position as needed.

Carbonate rock survey (video and still imagery)

Carbonate rock collections (3 locations, 3 activity levels/9 rocks)


Deploy (and/or recover) colonization experiments, station markers

Take tube cores of clam, mat or cobble sediments (8-10), 

Faunal collections via scoop, slurp and manipulator

Release gear elevator
Dive 1 -4 Hydrate Ridge North, 590 m  44 O 40.17’N, 125 O 5.89’W
Additional Site 612 m,  44 40.03N  125 06.26W 
Dive 5 Hydrate Ridge South 770 m , 44  34.22 N 125   8.85 W
Dive 6 Hydrate Ridge East 905 m , 44 34.36N 125 00.04W
Dive 7-8 Hydrate Ridge North 590 m  44 O 40.17’N, 125 O 5.89’W
