Endeavour Sulfide Insert Cruise – May 23rd-June 9th, 2004

Microbiology Summary- Sheryl Bolton and Andrew Opatkiewicz, 

                                           University of Washington

Primary Goals
(Culturing from substrates in sulfide inserts from Roane and Hot Harold.


(Recovery of the RAS and PPS at SE Hulk and the RAS at Clam Bed.


(Culturing using a “metabolic net” approach from low temperature fluids

  and sulfide chimneys.

(High pressure, high temperature culturing experiments on sulfide

  chimneys and materials from sulfide inserts.

Sample List and Analysis Overview

	
	
	
	
	
	
	Cell

	Date
	Dive #
	Description
	Culture
	DNA
	FISH
	Counts

	25-May
	ALV4013
	Double major #25/26 at Roane, Mothra (T=187 deg C)
	*
	*
	 
	*

	25-May
	ALV4013
	Double major #23/24 at Hot Harold, Mothra (T=286 deg C)
	*
	*
	 
	*

	25-May
	ALV4013
	Piece of sulfide from the top of Roane, above the insert
	*
	*
	*
	 

	25-May
	ALV4013
	Piece of sulfide from Hot Harold, growing out of insert hole
	 
	*
	 
	 

	25-May
	ALV4013
	Roane Sulfide Insert deployed 2003
	*
	*
	*
	 

	26-May
	ALV4014
	Major #23 at RAS-9 - SE Hulk, Main Endeavour (T=18 deg C)
	*
	*
	 
	*

	27-May
	ALV4015
	Double major #10/16 at Cuchalainn, Mothra (T=307 deg C)
	 
	*
	 
	*

	27-May
	ALV4015
	Double major #22/25 at Stone Henge, Mothra (T=302 deg C)
	 
	*
	 
	*

	28-May
	ALV4016
	RAS-9 at SE Hulk, Main Endeavour, year-long deployment, sampled once/week
	 
	 
	 
	*

	28-May
	ALV4016
	Particle sampler (PPS) at SE Hulk with RAS-9, filters were in-situ preserved
	 
	*
	*
	 

	29-May
	ALV4017
	Sterile sulfide insert burrito exposed to seawater on ascent (control)
	*
	 
	 
	 

	30-May
	ALV4018
	RAS-10 at Clam Bed, year-long deployment, sampled once/week
	 
	 
	 
	*

	30-May
	ALV4018
	Major #11 at Clam Bed near RAS-10 intake (T=14-57)
	*
	*
	 
	*

	30-May
	ALV1018
	Major #15 at Clam Bed near RAS-10 intake (T=14-57)
	*
	*
	 
	*

	30-May
	ALV4018
	Major #16 at Clam Bed near RAS-10 intake (T=6-27)
	 
	 
	 
	*

	30-May
	ALV4018
	Major #23 at Clam Bed near sampled sulfide chimney (T=150-168 deg C)
	 
	 
	 
	*

	30-May
	ALV4018
	Major #24 at Clam Bed near sampled sulfide chimney (T=150-168 deg C)
	 
	 
	 
	*

	2-Jun
	ALV4021
	Sulfide chimney from West side of Hulk, Main Endeavour
	*
	*
	*
	 

	2-Jun
	ALV4021
	Double major #23/24 at Hulk from sampled chimney orifice (T=238 deg C)
	 
	*
	 
	*

	2-Jun
	ALV4021
	Major #11 from South side of Milli-Q, Main Endeavour (T=309 deg C)
	 
	 
	 
	*

	2-Jun
	ALV4021
	Double major #25/26 from South side of Grotto, Main Endeavour (T=334 deg C)
	 
	 
	 
	*


Summary of Experiments and Preliminary Results

We attempted to culture anaerobic mesophiles, thermophiles and hyperthermophiles from four hydrothermal fluid samples (two high temperature and two low temperature samples), two sulfide chimneys, and various materials from the sulfide insert that was recovered from Roane. We used a “metabolic net” approach which involved inoculation into five different types of growth media which were incubated at three different temperatures. In culturing from sulfides, priority was given to samples where a corresponding fluid sample was taken for microbiological and chemical analyses. Whenever possible subsamples were frozen for DNA extraction or preserved for Fluorescence In-Situ Hybridization (FISH) and total cell counts.

In addition to general heterotroph and autotroph media we also tested three new types of media to enrich for iron or sulfate reducers and hydrogen oxidizers. Based on preliminary observations there seems to have been growth in these new media at varying temperatures from both the low temperature fluids and sulfides. Low temperature fluid samples taken at the two RAS locations (SE Hulk and Clam Bed) both yielded a high percentage of tubes initially positive for growth across a range of media and temperatures of incubation. 

Sulfides were sectioned into inner and outer zones for culturing based on mineralogy when possible or simply on distance from the inner conduit. Both sulfide samples (Roane and Hulk) showed indications of growth in various media across the range of incubation temperatures with a few distinctions between the two samples. While the outer zone of Roane yielded potential growth in all types of media, growth was more limited from Hulk with the absence of sulfate reducers in either zone. There also did not appear to be growth of any methanogens from the outer zone of Hulk. 

Growth of all cultures will be confirmed microscopically in the lab. The two high temperature fluid samples (Roane and Hot Harold) showed no preliminary signs of growth in any of the media used. 

Sulfide Insert

Each of the three chambers in the sulfide insert that was recovered from Roane contained a number of potential substrates for microbial attachment and growth that were evenly spaced along the length of the insert barrel. Thin mineral sections (pyrite, chalcopyrite and sphalerite) and gold SEM grids were packed tightly and held in place using sterile glass wool. These materials were all wrapped in a titanium mesh and wire and threaded onto one of the thermocouples in the barrel of the insert. 

After recovery, mineral sections at each of the nine temperature record points were either frozen for DNA analysis or preserved for FISH. Pieces of the titanium mesh and wire, glass wool and minerals that had precipitated on all these surfaces were used as inoculum for “metabolic net” culturing from each of the three chambers. There appears to be limited indications of growth from the two outer chambers that will be confirmed microscopically in the lab. There was no visible evidence of growth from the inner chamber in any of the media we used, but this will also be checked microscopically. 

Pressure Experiments

Materials from the middle chamber of the sulfide insert were also used as inoculum for high pressure, high temperature culturing experiments. Titanium mesh and wire, glass wool and mineral precipitates were placed into autotroph media, iron reducer media and 0.2 (m filtered hydrothermal fluid and incubated at 100(C and 120(C and approximately 240 atm (3500 psi). At each temperature there was also an uninoculated control for the iron reducer media. These experiments were run for several days and time point subsamples were taken for cell counts and ferrozine assays (a measure of iron conversion to the reduced form, potentially indicating microbial growth). 

There appeared to have been some indication of growth in the autotroph media and filtered hydrothermal fluid at both temperatures. Ferrozine assays showed no indication of iron reduction at either temperature. 

A second pressure experiment was planned using sections of the structure Finn from the Mothra Hydrothermal field. Due to weather conditions Finn was not sampled on this leg but we will hopefully be running that experiment later this year. 

RAS and PPS Recoveries

Subsamples of fluids from the time series samplers at SE Hulk and Clam Bed were preserved for total cell counts with the exception of every fourth week in which the fluids were filtered through a 0.2 (m filter for other analyses. Filters on the particle sampler (PPS) at SE Hulk were treated in-situ with a NaCl-ethanol solution to preserve them for use in either DNA extractions or FISH microscopy. Filters were fast frozen in liquid nitrogen to minimize DNA degradation during freezing. 

