The SeaCliff (GR14) site:  notes from meeting with Dave Clague

Navigation & Basic Site Description

Both Buck and Dale have been to this site twice before (Dale was Chief Pilot in 2002).

Site is easily located (42º45’13”N, 126º42’33”W).

The navigation point is in the database.

Strong currents have not been encountered on previous dives.

Excellent visibility (+100m).

Go to depth of the vent sites (2700-2750m) and fly along the scarp (North-East?).

The field is ca. 200-250m in diameter.  

Outer field consists of talus (chimney debris) & tube worms

Centrally located (upslope) is a line (ca. 40m trending East-West) of high temperature chimney vents (the ‘vent-line’).  

The chimneys are located on a hydrothermal crust and there is no biota within ca. 10m.

The slope of the seafloor is steeper to the North of the ‘vent-line’ than to the South.  Nearly all sampling on previous dives was conducted from the South side.  It is possible to set down equipment and there are some flat patches where Tiburon was set down.  

The Chimneys

The chimneys are dominantly anhydrite with a high T clay (most likely saponite), amorphous silica, and minor sulphides.

The chimneys structures are relatively short (height) and wide/open (width) in comparison to black smoker chimneys.  They are friable/fragile and regularly collapse, where re-growth occurs in ca. 2 weeks/months.  

Dave Clague has a sample of chimney wall that he is locating for us.

Chimney Debris (Talus)

Following chimney collapse the anhydrite dissolves (retrograde solubility).  Amorphous Si and hydrothermal clays therefore dominate the chimney talus.  

Push cores have been taken in the debris piles where the sediments collected had the appearance of milk – very high porosity with very fine-grained amorphous Si. From the size of the debris piles it looks like this vent site has been active for 100s of years.  This is very unusual.  In the evolution of on-axis vent sites the vapour phase venting generally only lasts for a couple of years before brine phase venting occurs. 

The Fluids

The high T fluids venting from the chimneys are clear and have an exit temperature of 304ºC.  This suggests that they represent the vapour phase of a phase-separated fluid (i.e. metal poor and gas rich).  

Water samples (Karen Von Damm kvd@eos.sr.unh.edu) and gas tight samples (Marv Lilley lilley@u.washington.edu) have been collected from these vents.  These samples have been analysed but the data is not published.  For a preview of this data our first point of contact is the Chief Scientist, Jim McClain (mcclain@geology.ucdavis.edu).    

Dave Clague has requested that we measure the temperature of these fluids to check on their evolution.  This will also provide us with the best tool for determining where we want the laser point of focus.  The pilots have a high T thermistor (rated to 500ºC).  The thermistor requires a simple 2-point calibration prior to deployment.  (Q:  will it be an either/or situation with the thermistor and the pH probe?)
The best way to sample the fluids will probably be to knock over a chimney.  They generally break near the base, where the exit velocity of the fluids is sufficient to maintain a well-defined rising jet/plume of hydrothermal fluid.  

There are also low temperature shimmering fluids emitting from the talus field.

Plume Particulates

All fluids previously observed in this area were clear – i.e. no plume particulates. 

Sulphides

There is a massive sulphide deposit to the South of the Western end of the ‘vent-line’.

Barite Mounds

Located toward the high end (up-slope) of the field and to the South of the ‘vent-line’ is a series of barite mounds.  The mounds are covered in Limpets.  Dave Clague has a barite sample he is locating for us.

Basalts

Located up-slope from the hot vents are massive and truncated pillow lavas.  Almost due East from the hot-vents are brecciated pillow basalts cemented with an unknown mineral (red, Fe rich, very hard – couldn’t be sampled).

Bacterial Mats

If there are any then they are completely covered by thousands of limpets.  

