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HOLA-II Cruise Report

The fate and implications of removal of hydrothermally injected NH4+ from plume waters: Endeavour Segment and Guaymas Basin

PI: James P. Cowen

Co-PI: Brian Popp and Ronald Jones

ATLANTIS/ALVIN Cruise 7, Leg 19; August 4-25, 2002 ; Endeavour Segment, Juan de Fuca Ridge

Project Summary

Very high levels of ammonium are discharged from deep sea hydrothermal vents at sedimented ridge  (e.g., Guaymas Basin) and back-arc basin systems, as well as in vent fluids from sediment-starved Endeavour Segment, Juan de Fuca Ridge.  Consequently, NH4+ is a potentially important substrate for chemolithoautotrophic production of organic carbon within the neutrally buoyant plumes associated with these hydrothermal systems.  Yet, ammonium is the least studied of the metabolically exploitable reduced constituents in hydrothermal plumes.  
NH4+ is readily exploited as a source of energy by NH4+  oxidizing Nitrifiers, a group of obligate aerobic chemolithoautotrophic bacteria.  The physical and chemical conditions within deep-sea hydrothermal plumes appear ideal for NH4+ oxidation.  Recent preliminary NH4+ loss rate experiments with Endeavour plume water indicate potential NH4+ oxidation rates (5-15 nM d-1), and specific scavenging rates (0.04 to 0.13 d-1), nearly identical to that found for CH4 oxidation within Endeavour plumes.  Such oxidation rates could produce an amount of organic-C equivalent to over 100% of surface-derived organic-C flux to plume depths.  NH4+ oxidation and organic-C production rates could be >10x higher in plumes associated with sedimented hydrothermal systems (e.g., Guaymas Basin).  However, large uncertainties remain, due primarily to the preliminary nature of existing experimental data and unknown partitioning between oxidation and assimilation processes.  

The objective of this project is to directly address the biogeochemistry of hydrothermally injected NH4+.   We attemped to measure the rate of NH4+ removal and its partitioning between oxidation and assimilation processes, using complementary sensitive fluorometric and stable isotopic tracer techniques.  The population dynamics of the relevant nitrifying bacteria in evolving hydrothermal plumes will also be studied using molecular genetic probe techniques.   The differences in NH4+ concentrations (50x, 5x, 1x, respectively) between the sedimented Guaymas Basin, sediment-starved Endeavour ridge, and background (NH4+-deprived) deep water environments should influence strongly the composition, diversity and efficiency of the NH4+-oxidizing communities.  

Underlying motivations for this project include: (1) Hydrothermal systems have significant but poorly understood influence on ocean biogeochemistry.  Hydrothermal plumes provide dramatic  linkages between crustal accretion/subduction processes and the flux of energy and mass to the overlying ocean waters.  The global deep-sea hydrothermal system (i.e., all plate boundaries) amounts to a > 70,000 km corridor of enhanced deep-sea productivity.  Knowledge of all production terms, including NH4+ oxidation, is essential to quantitatively model the impact of these global systems on the flow of energy through deep (and upper) ocean ecosystem.  (2) Hydrothermal plumes provide a temporally dependable and spatially constrained ecosystem in which to study the biogeochemistry of NH4+ in the deep sea; a situation not normally found in surface waters.  Therefore, this study has the potential for better understanding nitrogen biogeochemistry in general because low NH4+ concentrations and the ephemeral nature of many surface water environments make them inherently difficult to study.  Furthermore, there are notable examples of intense episodic injections of NH4+ to mid- and deep-waters (e.g., releases related to massive particle fallouts following regional plankton blooms, or to the seismic mobilization of sedimentary pore waters) that are far less predictable and spatially constrained than hydrothermal plumes.  (3) Finally, the proposed research has outstanding educational opportunities. The dynamics of this system are intrinsically fascinating, providing a non-specific in situ model system for studying the development of a deep sea microbial community following a dramatic natural perturbation.  Both graduate and undergraduate students are involved both in the field and laboratory aspects of this project.  A primary/secondary school science teacher is also participating in all aspects of the project, including both preparation for and participation in the at sea expedition.  

The project involves two research expeditions aboard the R/V ATLANTIS.  The first cruise, designated HOLA-I (HydrOThermaL Ammonia) was to Guaymas Basin, Gulf of Mexico; the inclusive dates of the cruise were April 26 to May 11, 2002.  The current cruise (HOLA-II) is to the Endeavour Segment, Juan de Fuca Ridge (August 4-25, 2002).  We shared this cruise with another project led by Stephen Giovannoni and Mary Fisk (both of OSU).  The HOLA II component consisted of 10 days at Endeavour Segment.  The OSU component had 8 days with dives distributed among 4 seamounts.  

During the 10 on-station days of HOLA-II, 18 CTD casts (9 vertical and 9 tow-yo casts) and 4 ALVIN dives were accomplished.  We lost 3 dives to weather, but the loss of dives was partially compensated by additional highly successful CTD casts.  A series of shipboard and in situ experiments were run to determine the oxidation rates of ammonia and the metabolic pathways responsible for the removal of ammonia.  The casts, dives, and samples collected are summarized in the sections that follow.

Three graduate students and 2 undergraduate students participated in the University of Hawaii portion of this cruise.  Five graduate, 1 undergraduate student and a elementary school teacher participated in our first (HOLA I) cruise.  


Finally, the scientific party wishes to heartedly thank the crews of the R/V ATLANTIS and the DSV ALVIN for their professionalism and commitment to both safety and successful scientific expeditions.  This project was funded by NSF (OCE-0095297).

Sincerely, 

James P. Cowen (PI, Chief Sci.), Brian Popp (co-PI), Ronald Jones (co-PI), and the entire Scientific Crew.

ANCILLARY PROJECTS on HOLA-II

Dan Albert

University of North Carolina

Supported by NSF “Biogeochemical processes in the organic-rich coastal environment” (C. Martin, D. Albert, M. Alperin)

My principal objective was to measure low-molecular weight (1-5 carbon) organic acid concentrations in porewaters of sediments underlying microbial mats and in adjacent no-mat sediments to see if it is likely that hydrothermal production of these acids from organic matter plays a role in supporting the mats.  Mat material was also collected for stable carbon isotopic analysis accompanied by isotopic analysis of acetate in porewaters below the mats as further evidence for, or against, this link.  

A secondary objective was analysis of organic acids in water column samples collected by Niskin bottles during CTD casts to capture hydrothermal plumes.  These plumes could be enriched in thermally produced organic acids in the same way they are enriched in methane and ammonium.  The decay of any elevated organic acid concentrations in the plume through microbial utilization could occur in parallel with, or be linked to, the nitrification of ammonium in the plume. 

Brian Popp

University of Hawaii

Supported by NSF OCE-9810640 and OCE-9911649

Samples through the upper water column were collected at 47º 56.74’N 129º 06.05’W for concentration and isotopic analysis of nitrous oxide (N2O) and methane (CH4).  We collected samples at 23 depths starting at 5 m and every 50 m from 50 to 1000 plus samples at 1100 and 1200 m.  In addition, samples were collected at each depth to determine the oxygen concentration by Winkler titration.  N2O plays a significant role in the reduction of ozone in the stratosphere and is an important greenhouse gas in the troposphere.  The oceans are a source of N2O to the atmosphere.  However, it is not clear which oceanic N2O production mechanism is most important: nitrification in areally extensive oligotrophic waters where N2O is only slightly saturated, or denitrification in areally restrictive regions with a strong O2 minimum layer near the surface where N2O is supersaturated.  The samples we collected will be analyzed for the concentration and the nitrogen and oxygen isotopic compositions of N2O at natural abundance levels.  The results will be modeled to determine the rate of N2O formation and the flux of N2O from surface waters to the atmosphere.  The oceans are also known to be a source of CH4 to the atmosphere, but the processes controlling the origins and distribution of CH4 in surface-ocean waters are poorly understood.  In general, the mixed layer typically has CH4 concentrations that are over-saturated with respect to the atmosphere, with a marked maximum associated with the pycnocline.  Results of analyses of the samples we collected will allow us to determine the flux of CH4 from surface waters to the atmosphere as well as the carbon isotopic composition of CH4 exchanging with the atmosphere.  These results are useful for modeling the global methane cycle and specifically for understanding role of the ocean in producing this important greenhouse gas.  Results of analyses of these samples will also give us an excellent indication of the range of background values for these chemical constituents for comparison with samples collected in the hydrothermal plume.
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	       VOYAGE 7 LEG 19

    ASTORIA T0 ASTORIA

DEPART: 04 AUGUST 2002


***   CREWLIST   ***

	NO.
	     NAME
	RATING
	 D.O.B.
	  CITIZEN OF

	
	
	
	
	

	1. 
	CHILJEAN, GARY B.
	MASTER
	27 SEP 46
	USA

	2. 
	DOHERTY, WILLIAM H.
	1ST MATE
	27 FEB 46
	USA

	3. 
	DICKSON, CRAIG D.
	2ND MATE
	19 JUN 54
	USA

	4. 
	BEAN, RICHARD C.
	3rd MATE
	21 NOV 54
	USA

	5. 
	JURGS, RONALD E.
	COM/ET
	23 MAY 48
	USA

	6. 
	BAILEY, WAYNE A.
	BOSUN
	09 JUN 51
	USA

	7. 
	HENNESSY, PATRICK J.
	AB
	06 SEP 61
	USA

	8. 
	POPOWITZ, EDWARD S.
	AB
	18 JUL 67
	USA

	9. 
	MARTINEZ, EDUWIGES
	AB
	18 SEP 66
	USA

	10. 
	THREADGOLD, G. KEVIN
	OS
	02 OCT 53
	USA

	11. 
	ELLS, CHRISTINA L.
	OS
	30 OCT 60
	USA

	12. 
	HILL, ROBERT J.
	OS
	16 JUL 69
	USA

	13. 
	MORGAN, CHRISTOPHER D.
	CHIEF ENG.
	11 AUG 68
	USA

	14. 
	LITTLE, JEFFREY C.
	1ST ENGR
	23 SEP 49
	USA

	15. 
	SCHUBERT, JAMES A.
	2ND ENGR
	15 SEP 69
	USA

	16. 
	VIEIRA, MARCEL
	3RD ENGR
	06 APR 62
	USA

	17. 
	CHANDLER, GARY E.
	OILER
	18 SEP 67
	USA

	18. 
	FISHER, KEVIN M.
	OILER
	29 SEP 71
	USA

	19. 
	LEDOUX, DANIEL J.
	OILER
	18 APR 57
	USA

	20. 
	WOOD, CARL O.
	STEWARD
	12 MAY 56
	USA

	21. 
	BROWN, ANTHONY L.
	COOK
	15 FEB 58
	USA

	22. 
	BARTHOLOMEE, LINDA J.
	MESS ATTND
	14 JUN 44
	USA

	

	 Alvin Crew:

	23.
	FOSTER, DUDLEY B.
	EXPD. LDR.
	
	

	24.
	FORTE, PHILIP E.
	PILOT
	
	

	25.
	TARANTINO, ANTHONY P.
	PILOT
	
	

	26.
	STRICKROTT, WILLIAM B.
	PILOT
	
	

	27.
	LEACH, BRIAN R.
	TECH
	
	

	28.
	EPPARD, GAVIN W.
	TECH
	
	

	29.
	BERRY, ANTHONY H.
	TECH
	
	

	30.
	SPEAR, MARK O.
	TECH
	
	

	

	Scientists:

	31.
	COWEN, JAMES P.
	CHIEF SCIENTIST
	

	32.
	GIOVANNONI, STEPHEN J.
	SCIENTIST
	
	

	33.
	POPP, BRIAN N.
	SCIENTIST
	
	

	34.
	LAM, TIN YAN PHILLIS


	SCIENTIST
	
	

	35.
	PLANCHEREL, YVES
	SCIENTIST
	
	

	36.
	RUST, TERRI M.
	SCIENTIST
	
	

	37.
	ANDERSSON, ANDREAS
	SCIENTIST
	
	

	38.
	BERGER, CAROLYN J.M.
	SCIENTIST
	
	

	39.
	FISK, MARTIN R.
	SCIENTIST
	
	

	40.
	DiMEO, CAROL A.
	SCIENTIST
	
	

	41.
	MOESENEDER, MAG.
	SCIENTIST
	
	

	42.
	BASTIAN, ERIN
	SCIENTIST
	
	

	43.
	JOSEF, JENNIFER
	SCIENTIST
	
	

	44.
	THORSETH, INGUNN H.
	SCIENTIST
	
	

	45.
	HEIDELBERG, JOHN F.
	SCIENTIST
	
	

	46.
	PERRY, RANDALL S.
	SCIENTIST
	
	

	47.
	GIENGER, ELIZABETH C.
	SCIENTIST
	
	

	48.
	ALBERT, DANIEL B.
	SCIENTIST
	
	

	49.
	JONES, RONALD D.
	SCIENTIST
	
	

	50.
	VER, ANA CECILIA P.
	SCIENTIST
	
	

	51.
	COURCIER, CHRISTINA
	SSSG TECH
	
	

	52.11
	SIMS, DAVID L.
	SSSG TECH
	
	

	
	
	
	
	

	TOTALS:  (22) SHIP’S CREW
	
	
	
	

	         ( 8) ALVIN CREW
	
	
	
	

	         (22) SCIENTISTS

) ALVIN CREW
	
	
	
	

	         --------------------
	
	
	
	

	         (52) TOTAL P.O.B.
	
	
	
	


CRUISE ACTIVITY SUMMARY

	GMT Date

(Aug)
	Dive No. or consec. cast
	CTD Data File #
	  Activity
	  Experiments

	4
	--
	
	Depart Astoria ~1000 hr
	

	5
	3815
	
	Arrive GF site 1: flank of Axial Volcano 

(45o 59.63’ N; 129o 56.4’ W); 
	Giovannoni/Fisk day

	6
	1
	
	Cast 1 over dive 3815 site
	GF operation

	6
	--
	
	Transit to (46o 31.71’N; 129o 29.30’ W)
	

	6
	2
	
	Cast 2 to 2300 m
	GF operation

	6
	3816
	
	Dive at (46o 31.71’N; 129o 29.30’ W); west of Axial Volcano
	GF day

	6,7
	--
	
	Transit (~7 hrs) to Endeavour (47o 56.872’ N; 129o 05.914’ W)
	

	7
	3817
	
	Dive at Endeavour over MEF (47o 56.872’ N; 129o 05.914’ W); Tarantino, Cowen, Andersson
	C day.  Bag-sampler exp.: duplicate NH3 loss control/poison at background depth (~2130 m)

	8
	3
	3
	CTD cast 3 (V02E-01) same as dive 3817

Data file:  at7190003
	C operation. Full profile + 1 full experimental depth w/most NH3 loss, NO2/NO3 prod./ 15N-NH3 tracer/ particle and high pressure experiments

	8
	3818
	
	Dive at same as 3817; Foster, Popp, Berger
	C day. Bag-sampler exp.: duplicate NH3 loss control/poison at background depth (~1750 m)

	9
	4
	5
	CTD tow cast (T02E-01) 

Start Tow at Way Point #1, head to WP 2, etc.


Lat.


Long.

 X      Y

WP1: 48o 01.00’N; 129o 03.13’ 8400, 13,650

WP2: 47o 59.00’ N;  129o 04.79’ 
6331, 9944
WP3: 47o 56.00’ N;  129o 06.20
4574, 4384
WP4: 47o  55.00’ N;  129o 06.77
3863, 2531

Data file: at7190005


	C operation.  Tow-yo from north valley to south valley.  Collect [NH3], methane conc and isotopes, organic acids only.

	9
	3819
	
	Dive; Strickroft, Lam, Berry

Dive start: 47o 58.015;   129o 05.246
	C day.  Bag-sampler exp.: duplicate NH3 loss control/poison at ~1825 m.

	10
	5
	6
	CTD vertical cast (T02E-02)

47o 58.015;   129o 05.246

Data file at7190006
	C operation.  Site of Dive 3819.  Full vertical profile + experiments at plume max. This cast was inadvertently labeled a T (tow) but was actually a vertical cast.  Bottles not used because vent screws were not tightened.  LISST, CTD info is good.

	10
	6
	7
	CTD vertical cast (V02E-02)

47o 58.015;   129o 05.246

Data file: at7190007
	C operation.  Site of Dive 3819.  Full vertical profile + experiments at plume max. tightened.  LISST, CTD info is good.

	10
	7
	8
	CTD tow cast (T02E-03)

Start tow at Way Point #5, head to WP 6


Lat.


Long.

 X      Y

WP5: 47o57.00’; 129o05.7’       5197, 6237
WP6:47o54.00’;129o07.15’   3390,  678

Data file: at7190008
	C operation.  Tow-yo from a bit north of end of T02E-01 to further south.  Collect [NH3], methane conc and isotopes, organic acids only.  Able to get to former WP4, not all the way to WP6

	10
	3820
	
	Dive: Forte, Jones, Ver

Dive start: 47o 58.015;   129o 05.246
	C day.  Bag-sampler exp.: duplicate NH3 loss control/poison (N-serv) at ~1950 m.

	11
	8
	9
	CTD vertical cast (V02E-03)

47o 58.015;   129o 05.246

Data file at7190009
	C operation.  Vertical cast to plume north, same place as Dive 3819 and 3820.  Primary objective is to do large volume 15N-NH3 tracer experiments, expecially incorporation of 15N into particles.  Also we made descent at a constant 20 m/min from surface to 20 mab for high resolution LISST profile.

	11
	9
	10
	CTD tow cast (T02E-04)

Start tow at Way Point #7, head to WP 8


Lat.


Long.

 X      Y

WP7: 47o 55.30’;  129o 05.80’       5072, 3087
WP8: 47o 55.80’;  129o 07.30’      3203, 4014

Data file at7190010


	C operation.  Cross-axis (east to west) tow-yo near southern end of valley.  Collect [NH3], methane conc and isotopes, organic acids only.  Tow successfully crossed valley and was proceeding up upper part of west wall when CTD lost power.  Had to abandon cast and return to surface.  Plume was present, at times moderate to strong, across entire valley.  Particularly strong in central valley and near west wall.  5 bottles tripped for methane concentrations and isotopes and for NH3 concentrations.

	11
	3821
	
	Dive Postponed due to weather.

Tarantino, Plancherel, Heidelberg

Dive start: 47o 58.015;   129o 05.246
	C day.  Bag-sampler exp.: duplicate 15NH3 tracer experiment w and w/o inhibitor (N-serv) at ~1950 m.

	11
	--
	
	Couple of aborted CTD casts due to shorted connection.  Connector cable from CTD to LISST replaced.  
	

	12
	10
	11
	CTD Vertical cast (V02E-04)

47o 54.7’N; 129o 6.7’ W

 Data file at7190011

	C operation.  15N-NH3 additions to low level plume samples; 3 depths: near bottom, small plume, background.  Added about 100 nM NH3 

	12
	3821
	
	Dive Postponed due to weather.

Tarantino, Plancherel, Heidelberg

Dive start: 47o 58.015;   129o 05.246
	C day.  Bag-sampler exp.: duplicate 15NH3 tracer experiment w and w/o inhibitor (N-serv) at ~1950 m.

	12
	11
	12
	CTD Tow cast (T02E-05)


Lat.


Long.

 X      Y

WP9:   47o 56.6’;   129o 06.7’      

WP10: 47o 56.94’; 129o 07.0’    

Data file at7190012

	C operation.  Cross-axis tow crossing MEF.  Very high particle concentrations near MEF (>0.6 turbidity meter [FTU]).  

	12
	--
	
	Sea Beam from WP11 to WP12.


           Lat.

Long.

 X      Y

WP11:  47o 59.4’; 129o 04.75’

WP12:  48o 00.0;  129o 04.75


	C operation.  Short sea beam operation to establish location of a prominent seamount on the northwest wall of Endeavour.  This to establish what the suspected displacement is of existing bathymetry map.

	12
	12
	13
	CTD Tow cast (T02E-06) from WP13 to WP14.


           Lat.

Long.

 X      Y

WP13:  47o 59.83;  129o 03.0

WP14:  48o 00.26;  129o 05.0

Data file at7190013

	C operation.  Cross-axis tow at north end of axial valley.    

	13
	13
	14
	CTD vertical cast (V02E-05)

47o 56.740’ N;  129o 6.050’ W

Data file at7190014
	C operation.  Through intense plume by MEF.  Experiments for NH3 loss/NO2 prod, 15N-NH3 tracer, 15N-NH3 into particles.  Main experiments in intense plume, reduced exp in upper plume shoulder.  No LISST-Deep

	13
	3821
	
	Dive Postponed due to weather.

Tarantino, Plancherel, Heidelberg

Dive start: 47o 58.015;   129o 05.246
	C day.  Bag-sampler exp.: duplicate 15NH3 tracer experiment w/o inhibitor at ~1950 m.

	13
	14
	16
	CTD vertical cast (V02E-06)

47o 56.90’ N;  129o 6.70’ W

Data file at7190016
	C operation.  Vertical cast through distal plume (west of MEF).  Experiments:   No LISST-Deep

	14
	15
	17
	CTD Tow-yo (T02E-07) from WP15 past WP16:


           Lat.

Long.

 X       Y

WP15: 47o 54.25’; 129o 06.00’
WP16: 47o 55.25’; 129o 10.00’

Data file at7190017
	C operation.  Cross-axis tow about 2 km south of Mothra vent field.  Small plume persisted to end of tow at plume >5 km west of west axial valley floor.  15NH3 tracer and substrate addition (and others) experiments run on a distal plume sample.  

	14
	3821
	
	Dive Postponed due to weather.

Tarantino, Plancherel, Rust

Dive start: 47o 56.800’ N;   129o 06.850’ W


	C day.  Bag-sampler exp.: duplicate 15NH3 tracer  and substrate (15NH3) addition experiments w/o inhibitor at ~1900 m.  This is a semi-distal, off-axis (~2 km west) site

	14
	16
	18
	CTD Tow-yo (T02E-08) from WP14 past WP17:


           Lat.

Long.

 X       Y

WP14: 48o 00.275’; 129o 05.00’  6069,12306
WP17: 47o 54.6’ N;  129o 08.22’ 2056, 1790

Data file at7190018
	C operation. Along-axis tow, but offset just to west of west ridge crest.  This cast was terminated to replace a cable to the ‘turbidity’ sensor (noisey) and to reinstall the LISST which was now working.

	15
	17
	19
	CTD Tow-yo (T02E-09): continuation of T02E-07, along same track line (WP14 to WP17). This cast started at 47o 58.738’N; 129o 5.853’W.


           Lat.

Long.

 X       Y

WP14: 48o 00.275’; 129o 05.00’  6069,12306
WP17: 47o 54.6’ N;  129o 08.22’ 2056, 1790

Data file at7190019
	C operation. Continuation of previous (T02E-08) along-, but offset tow.  Bottles 4-15 collected underway.  Plume intensity started low, then picked up to strong west of MEF, remaining strong to just before end of tow.

	15
	3821
	
	Dive Postponed due to weather.

Tarantino, Plancherel, Rust

Dive start: 47o 56.800’ N;   129o 06.850’ W
	C day.  Bag-sampler exp.: duplicate 15NH3 tracer  and substrate () addition experiments w/o inhibitor at ~1900 m.  This is a semi-distal, off-axis (~2 km west) site

	NOTE: 
	
	
	No cast V02E-07 
	

	15
	18
	20
	CTD vertical cast (V02E-08).

47o 56.740’ N;  129o 6.050’ W

Data file at7190020
	C operation.  Through intense plume by MEF.  Experiments for 14CH4 and 14CO oxidation and for H214C03 incorporation, plus supporting experiments for NH3 loss/NO2 prod, 15N-NH3 tracer.  Experiments in both main plume and in background depths.

	16
	19
	21
	CTD vertical cast (V02E-09)

NOTE: Alternate name for this cast=V02E-BNP

Data file at7190021
	C operation.  Popp cast to surface 1200 m.  No samples were taken for NH3 project from this cast.

	16
	20
	22
	CTD vertical cast (V02E-10).

47o 55.00’ N;  129o 08.00’ W

NOTE: Samples from this cast are mis-labeled as V02E-09.

Data file at7190022
	C operation.  Through off-axis plume west of axial valley.  Experiments for 14CH4 and 14CO oxidation and for H214C03 incorporation, plus supporting experiments for NH3 loss/NO2 prod, 15N-NH3 tracer.  Experiments in plume remnant

	16
	
	
	Transit to Warwick Seamount
	UH operations completed; OSU operations commence.  OSU operations reported in separate cruise report.

	17-22
	
	
	OSU (GF) ALVIN dive and CTD operations
	

	22
	
	
	Transit back to Endeavour
	

	23
	
	
	CTD vertical cast (V02E-11)

47o 56.9’ N;  129o 06.8’ W
	C operation.  Through off-axis plume to collect gas samples for CO, N2O, O2, CH4, and NH4+

	23
	3827
	
	Dive: Bruce Strickland, Rust, Plancherel

47o 56.74’ N;  129o 06.00’ W)

         (X/Y: 4823/5756)
	C operation. Dive to MEF to recover Bag Samplers deployed on 8/10/02; and to collect water samples at 1950, 2000, 2100 m for CO, N2O, O2, CH4, and NH4+; and for high temperature fluids.

	23
	__
	
	Transit to Astoria
	

	24
	__
	
	Arrive Astoria, afternoon; offload; drive to Portland/Seattle
	Crew member requires medical attention


Ti-P are Paired Ti-Major samplers; Gas-ts are Gas-tight samplers; BSs are Sterile Bag Samplers; Full Suite refers to CTD casts with full suite of sensors and bottles (LSS, transmiss., O2 sensor, LISST, Altimeter, Pinger, Transponder, 23 Niskin bottles)

HOLA-II CTD Cast Log

	
	
	
	
	

	Vertical Casts
	Tow-yo Casts
	Consec. Cast No.
	Data File No. (AT71900_ _)
	Comments

	(V02E-  )
	(T02E-  )
	 
	 
	 

	 
	 
	 
	 
	 

	1
	 
	3
	3
	 

	 
	1
	4
	5*
	 

	 
	2
	5
	6
	No Niskin samples

	2
	 
	6
	7
	 

	 
	3
	7
	8
	 

	3
	 
	8
	9
	 

	 
	4
	9
	10
	 

	4
	 
	10
	11
	 

	 
	5
	11
	12
	 

	 
	6
	12
	13
	 

	5
	 
	13
	14
	 

	6
	 
	14
	16*
	 

	 
	7
	15
	17
	 

	 
	8
	16
	18
	 

	 
	9
	17
	19
	 

	no 7+
	 
	 
	 
	No V02E07

	8
	 
	18
	20
	 

	9
	 
	19
	21
	Also called V02E-BNP

	10
	 
	20
	22
	 

	11
	 
	   27++
	27
	 

	* no data file #4 or #15.
	
	

	+no cast with this number; ++casts 21 to 26 were Giovannoni/Fisk casts


DIVE PERSONNEL

Order of HOLA II Science Divers

	Series Dive No. (Pilot)
	ALVIN Dive No.
	Observer 1
	Observer 2

	C1 (Tony Tarantino)
	3817
	Jim Cowen
	Andreas Andersson

	C2 (DudleyFoster)
	3818
	Brian Popp
	Carolyn Berber

	C3 (Bruce Strickcroft)
	3819
	Phyllis Lam
	PIT

	C4 (Phil Forte)
	3820
	Ron Jones
	Ana Ver

	C5 (Bruce Strickcroft)
	3827
	Yves Plancherel
	Terri Rust

	C6  
	 
	Terri Rust
	Chris Morgan

	C7  
	 
	Dan Albert
	PIT


Shaded dives were lost due to bad weather
DAILY DIVE PLANS

Date: 8/7/02; Dive No.: 3817; Pilot: Tarantino; Port Obs.: Cowen; Stbd Obs.: Andersson

	Target

(X/Y)
	Tasks
	Equipment [water wts]



	4930/

6000

Same x/y

Altern. targets


	1. Descend to target Bag-Sampler collection depth, observing lower water column for particle anomaly

· After equilibration; turn on videos

· Train Pan-tilt camera on Bag-Samplers; Focus 3-chip at end of manipulator.

· X/Y:  4930/6000; Z=2025 m

· Trip all Bag-Samplers (4); be careful not to disturb syringes; Record sampler filling with Pan-Tilt and 3-chip cameras.

· Ask pilot to take still images of Bag-Samplers before/after tripping

· Note trip Time, X/Y, HiTo, hull To, Sampler behavior, other observ.

· Trip ALL Niskins

2. Descend to seafloor

3. Locate non-hydroth flow area near, but away from vents:  (see Alternate Dive Targets B-E).  Use To probe to probe sediments to find <5oC sediments (surface to 15 cm below surface).

· Place Bag-Sampler milk crates on seafloor 

· Leave marker (record #)

· Record X/Y; Time; comments
4. Locate diffuse flow area with microbial mat; To probe

· Position Dome over flow

· Wait to let disturbance subside

· Collect 3 Ti-Major samplers from Dome funnel

· Record X/Y; Time; comments

· Use pump sampler to ‘vacuum’ up particles around diffuse vents

· Pick up Dome

5. Look for additional low temp and smoker targets for subsequent dives

6. Drop Dome off at Bag-Smplr site or at new diffuse vent site with marker 
	1. Bag-Sampler Crates (E1,E2,E3,E4) in 2 crates [each crate: 12#; in water; 16# in air]

2. 3 Titanium double majors— [20#x3=60#; water]

3. High Temp. probe—

4. 3-Push cores

5. SeaCat CTD—[7.7#, water]

6. Dome—[25# air; 13.5# water]

7. Pump sampler (Alvin electric)—

8. 2 Markers: 2 # lead weights

Initial Dive/Ship target: (Bag sampler position)

A: X/Y:  4930/6000    (over S&M)

Lat:       47o 56.872’ N

Long.: 129o 05.914’ W
Alternate Dive targets:

     X           Y

B: 4935   6010    D-1 (diffuse flow)

C: 4920   5955    D-2 (diffuse flow)

D: 4855   5840    D-3 (diffuse flow)

E: 4910   5930    D-4 (diffuse flow)

F: 

F: 

G: 

Major Objective Summary:

1. Bag samplers at 2025 m

2. All niskins at same depth

3. Leave Bag-samplers on seafloor

4. Find Diffuse flow area

5. Sample diffuse flow w/all Ti-majors (use dome)

6. Pump sampler also at same diffuse area

7. Push cores ???

8. Locate other diffuse flow sites for subsequent dives


Date: 8/8/02; Dive No.: 3818; Pilot: Foster; Port Obs.: Popp; Stbd Obs.: Berger

	Target

(X/Y)
	Tasks
	Equipment [water wts]



	4930/

6000

Same x/y

Altern. targets


	· Descend to target Bag-Sampler collection depth, observing lower water column for particle anomaly

· After equilibration; turn on videos

· Train Pan-tilt camera on Bag-Samplers; Focus 3-chip at end of manipulator.

· X/Y: 4930/6000; Z=1760 m

· Trip all Bag-Samplers (4); be careful not to disturb syringes; Record sampler filling with Pan-Tilt and 3-chip cameras.

· Ask pilot to take still images of Bag-Samplers before/after tripping

· Note trip Time, X/Y, HiTo, hull To, Sampler behavior, other observ.

· Trip ALL Niskins

· Descend to seafloor

· Proceed to 4888, 5982 (X,Y) to drop off Bag samplers and pick up dome.

· Using dome sampler, collect 2 Ti-majors of Diffuse Flow fluids

[Alternate diffuse flow target at X/Y: 4888, 6033 Easter Island or see “Other Dive targets”

· Use Slurp Pump to vacuum up loose particulate matter; track pump time

· Pick up ‘old’ Bag samplers now or come back later

· Trip last Ti-major in high temp vent

· Look for alternate diffuse flow vent sites (subsequent dives)

· Pick up ‘old’ Bag Samplers; proceed to Sedimented site to east of S&M (X/Y: 5032, 6080); try to get sediment cores
	1. Bag-Sampler Crates (E3,E4) in 2 crates [each crate: 12#; in water; 16# in air]

2. 3 Titanium double majors— [20#x3=60#; water]

3. High Temp. probe—

4. 3-Push cores

5. SeaCat CTD—[7.7#, water]

6. Dome—[25# air; 13.5# water]

7. Pump sampler (Alvin electric)—

8. 2 Markers: 2 # lead weights

Initial Dive/Ship target: (Bag sampler position)

A: X/Y:  4930/6000; Z=1760 m
Lat:       47o 56.872’ N

Long.: 129o 05.914’ W
Other Dive targets:

     X           Y

B: 4935, 6010 D-1 (diffuse flow)

C: 4920, 5955 D-2 (diffuse flow)

D: 4855, 5840 D-3 (diffuse flow)

E: 4910, 5930  D-4 (diffuse flow)

F: 4889, 6033 Easter Island diffuse flow
F: 4888, 5982 Bag Sampl. Night Spot

G: 

Major Objective Summary:

1) Bag samplers at ???? m

2) All niskins at same depth

3) Leave Bag-samplers on seafloor

4) Find Diffuse flow area

5) Sample diffuse flow w/all Ti-majors (use dome)

6) Pump sampler also at same diffuse area

7) Push cores ???

8) Locate other diffuse flow sites for subsequent dives


Date: 8/9/02; Dive No.: 3819; Pilot: Bruce; Port Obs.: Lam; Stbd Obs.: PIT

	Target

(X/Y)
	Tasks
	Equipment [water wts]



	4930/

6000

Same x/y

Altern. targets


	· Descend to target Bag-Sampler collection depth, observing lower water column for particle anomaly

· After equilibration; turn on videos

· Train Pan-tilt camera on Bag-Samplers; Focus 3-chip at end of manipulator.

· X/Y: 5763;  8119       Z= 1825 m

(try to keep Z =/- 5m)

· Trip all Bag-Samplers (4); be careful not to disturb syringes; Record sampler filling with Pan-Tilt and 3-chip cameras.

· Ask pilot to take still images of Bag-Samplers before/after tripping

· Note trip Time, X/Y, HiTo, hull To, Sampler behavior, other observ.

· Trip ALL Niskins

· BE PATIENT; wait at least 2.5 hrs for bags to open

· Descend to seafloor

· Proceed to 4888, 5982 (X,Y) to drop off Bag samplers and pick up dome.

· Look for new diffuse flow site (see “other dive targets”

· Using dome sampler, collect 2 Ti-majors of Diffuse Flow fluids

· Use Slurp Pump to vacuum up loose particulate matter; track pump time (try to pump for 10 min)

· Pick up ‘old’ Bag samplers now or come back later

· Trip last Ti-major in high temp vent

· Look for alternate diffuse flow vent sites (subsequent dives)

· Pick up ‘old’ Bag Samplers; 

· try to get sediment cores
	9. Bag-Sampler Crates (E5,E6) in 2 crates [each crate: 12#; in water; 16# in air]

10. 3 Titanium double majors— [20#x3=60#; water]

11. High Temp. probe—

12. 3-Push cores

13. SeaCat CTD—[7.7#, water]

14. Pump sampler (Alvin electric)—

15. 2 Markers: 2 # lead weights

Initial Dive/Ship target: (Bag sampler position)

A: X/Y:  5763;  8119       Z= 1825 m

Lat:  47o 58.015
Long.:   129o 05.246

Other Dive targets:

     X           Y

B: 4935, 6010 D-1 (diffuse flow)

C: 4920, 5955 D-2 (diffuse flow)

D: 4855, 5840 D-3 (diffuse flow)

E: 4910, 5930  D-4 (diffuse flow)

F: 4889, 6033 Easter Island diffuse flow
F: 4888, 5982 Bag Sampl. Night Spot

G: 

Major Objective Summary:

9) Bag samplers at 18225 m

10) All niskins at same depth

11) Leave Bag-samplers on seafloor

12) Find Diffuse flow area

13) Sample diffuse flow w/2 Ti-majors (use dome)

14) Pump sampler also at same diffuse area

15) Ti-Sampler from Hi Temp vent

16) Push cores ???

17) Locate other diffuse flow sites for subsequent dives


Date: 8/10/02; Dive No.: 3820; Pilot: Phil; Port Obs.: Jones; Stbd Obs.: Ver

	Target

(X/Y)
	Tasks
	Equipment [water wts]



	4930/

6000


	· Descend to target Bag-Sampler collection depth, observing lower water column for particle anomaly

· After equilibration; turn on videos

· Train Pan-tilt camera on Bag-Samplers; Focus 3-chip at end of manipulator.

· X/Y: 5763;  8119       Z= 1950 m

(try to keep Z =/- 5m)

· Trip all Bag-Samplers (4); be careful not to disturb syringes; Record sampler filling with Pan-Tilt and 3-chip cameras.

· Ask pilot to take still images of Bag-Samplers before/after tripping

· Note trip Time, X/Y, HiTo, hull To, Sampler behavior, other observ.

· Trip ALL Niskins

· BE PATIENT; wait at least 2.5 hrs for bags to open

· Descend to seafloor

· Proceed to 4888, 5982 (X,Y) to drop off Bag samplers and pick up dome.

· Look for new diffuse flow site (see “other dive targets”

· Using dome sampler, collect 2 Ti-majors of Diffuse Flow fluids

· Use Slurp Pump to vacuum up loose particulate matter; track pump time (10 min)

· Pick up ‘old’ Bag samplers now or come back later

· Trip last Ti-major in high temp vent

· Look for alternate diffuse flow vent sites (subsequent dives)

· Pick up ‘old’ Bag Samplers; 

· try to get sediment cores

· Pick up basalt rock
	1. Bag-Sampler Crates (E7,E8) in 2 crates [each crate: 12#; in water; 16# in air]

2. 3 Titanium double majors— [20#x3=60#; water]

3. High Temp. probe—

4. 3-Push cores

5. SeaCat CTD—[7.7#, water]

6. Dome—[25# air; 13.5# water]

7. Pump sampler (Alvin electric)—

8. 1 Markers: 2 # lead weights

Initial Dive/Ship target: (Bag sampler position)

A: X/Y:  5763;  8119       Z= 1950 m

Lat:  47o 58.015
Long.:   129o 05.246

Other Dive targets:

     X           Y

B: 4935, 6010 D-1 (diffuse flow)

C: 4920, 5955 D-2 (diffuse flow)

D: 4855, 5840 D-3 (diffuse flow)

E: 4910, 5930  D-4 (diffuse flow)

F: 4889, 6033 Easter Island diffuse flow
F: 4888, 5982 Bag Sampl. Night Spot

Major Objective Summary:

1) Bag samplers at 1950 m

2) All niskins at same depth

3) Leave Bag-samplers on seafloor

4) Find Diffuse flow area

5) Sample diffuse flow w/2 Ti-majors (use dome)

6) Pump sampler same diffuse area

7) Ti-Sampler from Hi Temp vent

8) Push cores ???

9) Locate other diffuse flow sites for subsequent dives

10) Pick up basalt rock


NOTE: This dive was delayed by weather; we were able to make the dive on the final day, after Giovannoni/Fisk project dives; Delaney, Western Flyer moved off for us.  Date: Date: 8/23/02; Dive No.: 3827; Pilot: Bruce; Port Obs.: Plancherel; Stbd Obs.: Rust

	Target

(X/Y)
	Tasks
	Equipment [water wts]



	3764

5867    


	· Niskin collection x/y: 4823/5756

· Descend to 1950 m: collect 1 Niskin

· Descend further to 2000 m: collect 2 Niskins

· Descend further to 2100 m: collect 2 Niskins

· Descend to seafloor

· Proceed to 4928, 5938 (X,Y; surface nav 8/10) to pick up old Bag samplers. Z=2193 m; sub heading was 270o; UH markers A&C at crates.  Marker DK1 is 5 m to port/aft.

· Look for high Temp vents

· 2 Ti-majors pairs at different high temp smokers

· Pick up ‘old’ Bag Samplers; 

· try to get sediment cores

· Pick up glassy basalt rock

Try for 1600 hr recovery
	1. Return with 2 Bag-Sampler Crates [each crate: 12#; in water; 16# in air]

2. 2 Titanium double majors— [20#x3=60#; water]

3. High Temp. probe—

4. 3-Push cores

5. SeaCat CTD—[7.7#, water]

6. Return with 1 Markers: 2 # lead weights

Initial Dive/Ship target: (Bag sampler position)

A: X/Y:  4823/5756      

47o 56.740’ N;  129o 6.000’ W
Dive sites: 

F: 4928, 5938 Bag Sampl. Night Spot

G. 4860, 6000 Peanut mound

H. 5000, 6110 Dudley mound

I.   4855, 5860 Salut mound

Major Objective Summary:

1) Niskins at 3 depths depth (1950, 2000, and 2100)

2) 2 Ti-majors at high Temp vents

3) Recover old Bag Sampler crates


DIVE TRANSCRIPTS

Dive 3817;  August 7, 2002

Pilot: Tony Tarantino; Port Observer: J. Cowen; Stbd. Observer: A. Andersson

Cowen Report: 

Dive to Endeavour Segment 'Main Endeavour Field'.  Tarket site was 47o 56.872'N; 129o 05.914'W (X/Y:  4930/6000).  This is essentially over the S&M sulfide mound.  Objectives were: i) To collect water at 2025 m water depth in Bag Samplers for 24 hour incubation to monitor NH3 loss and NO2 gain, ii) to collect water in 1 liter Niskin bottles for parallel shipboard experiments at 1 and 200  atm pressure and 1.7 oC temperatures; iii) to deploy sampling Dome over diffuse flow/microbial mats for sampling w/ Ti-major  samplers (only 1 double major was collected here); iii) collect one titanium major pair at Hi Temperature vent; iv) to 3 collect sediment cores is possible; and v) to find additional diffuse sampling sites for subsequent dives.  Pilot: Tony Tarantino; Port obs.: Cowen; Stbd obs.: Andreas Andersson, Graduate Student.  

	GMT ONLY
	Depth (m)
	X (m)
	Y (m)
	Comment



	1506
	1828
	
	
	Lights on now. Descending. Many particles in water column (subsequent CTD indicated that the plume was shallower than previous visits).  Many large particles some plankton: gelatinous, crustacians, medusa, chucky snot particles, white amorous particles

	
	1880
	
	
	Slightly fewer particles

	
	1899
	
	
	Same particle conc. Some very large (>3 cm).  A large (~7 cm) semi spherical flocculent particle.

	
	1939
	
	
	Fine particle concentration appears to have just increased.  Large particles about same.

	
	~1980
	
	
	Fine particles vary vertically. Fewer crustaceans, still siphonophores, gelatinous zoopl.; larvaceans

	
	2025
	
	
	Larvaceans present, occasionals crustacean (some to 7 cm); cladoceran like bugs most abundant crustaceans

	1618
	2030
	5164
	6047
	Good fixes

	1629
	2028
	5156
	6099
	Heading to position over S&M (253 degrees). Still smokey; large particles not as abundant as shallow.

	1633
	2027
	5124
	
	Heading 253 to Bag sampling site. Plankton dominated by gelatinous types

	
	2027
	5112
	6020
	Smokey area and more large particles

	1640
	
	4990
	5992
	Heading 292; large particles less dense.

	1646
	2009
	4928
	6000
	Over S&M getting ready to fire Bag samplers.  Taking Some stills before tripping

	1649
	2022
	
	
	Tripped Red Bag sampler in Crate #1

	
	
	
	
	Basket one yellow not tripping properly yet.

	1649
	
	
	
	Crate #2 Red Bag tripped

	
	
	
	
	Crate #1 Yellow Bag is opening.

	1652
	2027
	
	
	All Bags, both crates tripped but not all opening.  All Niskins tripped

	1654
	
	4928
	5993
	Good nav. All bags tripped, but only one bag is open.

	1658
	
	
	
	Crate 1 Red opening now. Crate 2 Red already open/clamped.  Neither yellow Bag is tripped at this time.

	1704
	
	
	
	Yellow bag looks like bag vacuum locked and not filling.  Neither yellow bag opened.  We have drifted away from target position; heading back.

	1740
	
	
	
	Still neither Yellow bag opened.

	1803
	2034
	4928
	6853

not good
	Crate 1 Yellow opened (but not clamped yet); Crate 2 Yellow opening slowly.

	1806
	2026
	4936
	6007LBL
	Both Yellow bags look open but not clamped

	1817
	2029
	4943
	5999
	Crate 1 Yellow clamped

	1830
	
	
	
	Crate 2 Yellow still opening.

	1850
	2026
	4926
	5993
	All bags are clamped.  Stills and video (3 chip).  Yellow bags took 2-2.5 hrs to fully open and clamp.

	1859
	2029
	5009
	5988 DBL
	On way to bottom.  Moved east of S&M for descent.

	
	
	5044
	6044LBL
	

	
	2113
	
	
	Plenty of larvaceans; sustained high conc. Of particles

	
	29 mab
	
	
	Particle concentration increasing especially large particles

	
	2190 m; 15 mab
	
	
	Large stringy snot-like particles.

	
	
	5055
	6068 DBL
	Old sulfide chimney, sedimented slope, crabs

	
	
	5032
	6080 DVL
	Coming up sedimented slope (large broad mound); broken clam shells, pieces of old chimney.  Old sulfide spires.

	
	2209, 5 mab
	5007
	6082
	Sedimented, significant slope; broken up sheet flow.  Broad flow.  

	1949
	2206
	4093
	6092,

DBL
	Then collapsed pit; then flow turns into ropey flow, heading at 214o

	
	
	4096
	6046, DBL
	Heading of 214o; spire on port 

	
	2198, 4 mab
	4973
	5983, DBL
	Polyps growing on rim of sulfide structure.

	
	2195
	4963
	5999 DBL
	Large sulfide mound.  Dead worm patch on port

	
	
	4943
	6001
	Markers DK1 and AZ (2 in front)

	2136
	2196
	4893
	5903
	Blue double Ti-major tripped in funnel of ‘dome’; location was diffuse flow on stepped side of several meter high sulfide structure that was part of very large sulfide mound.  No ICL temperature (failed).  However, HiT probe registered a To of 1.6oC, so fluid temp = 1.6+1.7=3.3oC

	
	
	4888
	5982
	Running out of power, left Bag Sampler crates here.  Site is near diffuse flow sampled above, and a syntactic foam U marker.  Black smokers are also nearby (~3m from sampling site).  Bag Samplers, Dome, and UH-A marker are ~3-4 m from diffuse sample site.


Andersson Report:

The objective of the dive was 1) to descend to approximately 2025 meters depth and trip 4 bag samplers and 5 niskin bottles in the water column 2) find a non hydrothermal flow area to leave the bag samplers for incubation 3) locate an area of diffuse hydrothermal vent flow to place dome and collect three pairs of titanium major samplers. During a substantial part of the dive we did not have any good navigation fixes and it was not until the later part good navigation could be achieved after referencing the DVL to a known reference point (Easter Island). Similarly, complications were involved collecting the bag samplers and significant time (~2h) had to be spent hovering in the water column waiting for the bags to fully open. The pilot expended substantial effort in “whacking” the bags that wouldn’t open, but it is not known if it was this effort or the fact that the bags just opened very slowly that finally lead to successful sampling. During this time the depth of the Alvin fluctuated between approximately 2025 and 2048 meters. Well at bottom the lack of good navigation fixes posed complications to the navigation of the Alvin. Several markers were encountered but could not be identified and it was not until we found Easter Island that accurate navigation could be maintained. In the search for an area of diffuse hydrothermal flow, a number of spectacular black smokers were encountered. The largest chimney reached approximately 15-17 meters above the bottom. No live creatures were observed in the vicinity to these smokers. After finding an appropriate area to sample the titanium majors the dome was put in place and temperature recorded. Due to time constraints related to the power supply of Alvin, only one major sampler was collected from the diffuse flow.  The crates containing the bag samplers were put in a place of no active vents, which completed the dive.

	GMT ONLY
	Depth (m)
	X (m)
	Y (m)
	Comments

	16:10
	1930
	
	
	Pilot dropped weights. Turbidity significantly increased over the last 50 meters. More small particles in the water column, haze/fog like appearance.

	16:15
	1980
	
	
	Started to receive good navigation fixes, although no confirmed position 

	16:28
	2028
	
	
	Target depth, started to head towards first sampling location approximately 200 meters away, bearing 253.

	16:32
	2028
	
	
	Observed red shrimp 4-5 cm.

	16:46
	2009
	DVL:

4927
	DVL: 6007
	Approximately on position for collection of bag samplers and niskin bottles. No confirmed position. Pilot taking pictures of equipment.

	16:48
	2021
	DVL: 4923
	DVL: 6001
	Basket 1, red bag sampler tripped successfully. Yellow bag did not trip successfully.

	16:49
	2025
	DVL: 4922
	DVL: 5996
	Basket 2, red bag sampler tripped. Didn’t seem like the yellow bag tripped.

	16:50
	2028
	DVL: 4924
	DVL:  5996
	Started to trip all niskin bottles in sequential order form starboard to port (inside to outside).

	16:53
	2021
	DVL: 4927
	DVL: 5990
	Last niskin bottle tripped.

	16:54
	
	4928
	5993
	Good navigation position given by pilot. All bag samplers have been tripped but we don’t know if the bags have completely opened. Decide to standby and give the bags time to open.

	16:56
	
	
	
	Red bag 2 has definitely opened. Red bag 1 has not opened. 

	16:59
	2025
	DVL: 4937
	DVL: 5987
	Red bag 1 is starting to open up. Confirmed that red bag 2 is open.

	17:05
	2046
	
	
	Yellow bags still has not tripped. Pilot trying to open yellow bags by whacking them with the mechanical arm, hitting the snorkel. Looks like there’s a vacuum at the end of the snorkel.  

	17:14
	2027
	DVL: 4934
	DVL: 5992
	Haven’t received any good navigation fixes for a while. Yellow bags still have not opened. Pilot is trying to open yellow 2.

	17:16
	2024
	4885 fix from Atlantis
	5918 fix from Atlantis
	Navigation fix received from Atlantis

	18:02
	2031
	DVL: 4936
	DVL: 6037
	Seems like bag yellow 2 has started to open very slowly. Yellow bag 1 has opened, but has not clamped. Standing by for good navigation fix.

	18:06
	2026
	4936
	6007
	Good navigation fix

	18:18
	2030
	LBL: 4943
	LBL: 5999
	Yellow bag 1 has clamped and yellow bag 2 has almost fully opened

	18:41
	2028
	
	
	Yellow 2 has still not opened completely. Looks like the snorkel could be clamped. Pilot is trying to hit the snorkel with the mechanical arm.

	18:52
	2030
	
	
	Yellow bag 2 fully opened and clamped. Pilot took pictures of bags. 

	18:56
	2037
	
	
	Done with water column samples. Started to head towards a safe landing zone on the bottom. Water looks very cloudy from small particles. Seems to increase with depth.

	19:07
	2146
	DVL:  5041
	DVL:  5951
	Observed squid of approximately 20 cm passing by. Also red shrimps.

	19:11
	2200
	DVL:  5068
	DVL:  5967
	Bottom contact with down-looking camera. No visual contact from observers. Have a large sulfide mound right below. Observed 30 cm fish swim by.

	19:14
	
	
	
	Dr. Cowen has visual contact with bottom on port side. I can still not see bottom on starboard side.

	19:17
	2200
	
	
	Heading west to start point. Approximately 159 meters away according to navigation fix by Atlantis. Observed a small, red/brown jellyfish about 7 cm in diameter as well as a red shrimp.

	19:21
	2210
	
	
	First visual bottom contact on starboard side. Very flat and even topography. Lava is very similar to the appearance of pahoehoe lava. Very smooth and rounded. Observed several white brittle stars approximately 4 cm in diameter.

	19:25
	2207
	DVL: 5031
	DVL: 6082
	Several sulfide mounds. Relatively thick sediment layer that potentially could serve as location for taking cores.

	19:27
	2210
	
	
	Basalt form nice pillow structures separated by cracks. Observed a giant white crab.

	19:35
	2197
	DVL: 4966
	DVL: 6009
	Two very robust and steep structures sticking up approximately 4 meters from the bottom in front of Alvin. Crabs and brittle stars observed at the bottom of the structures.

	19:37
	2190
	
	
	Observed white marker that could not be identified.

	19:43
	2209
	
	
	Don’t have any good navigation. Trying to locate a marker of known ID and position. Observed an octopus about 30 cm in diameter sitting in a crevice. Also white crabs of similar size poking around in the crevice. Brittle stars also present.

	19:48
	2200
	
	
	Think we’re at S & M but no markers are observed. Tubular white, beer can sized and shaped (0.5L) spunges are observed on outcrops.

	19:55
	2192
	
	
	Dr. Cowen observed marker Bk1 on the port side of Alvin. Pilot spotted green triangular marker AZ, 2 meters ahead of the vessel. None of these markers existed in our records.

	19:59 
	2192
	
	
	Believe we’re at S & M. Requested bearing and heading to S & M from Atlantis –located south of S & M.

	20:01 
	2194
	
	
	Headed north trying to find S & M. Observed fish with an eel like back body about 30-35 cm in length. The movements of the fish were very slow and gentle. Still no good navigation fix.

	20:05
	
	
	
	Pilot observed marker CM in front of vessel. Not in record. 

	20:06
	
	
	
	Pilot observed marker CL. Not in record. Observed large fish approximately 50 cm in length.

	20:09
	
	
	
	Observed marker MT3, 1 meter away on starboard side of Alvin.

	20:10
	
	
	
	Observed marker MT. Large outcrop on starboard side.

	20:13
	
	4920 fix from Atlantis
	6020 fix from Atlantis
	Navigation fix from Atlantis. S & M 70 meters away, bearing 171. Seemed like turbidity increased. Significantly more small particles in the water. Water looks smoky brown. 

	20:14
	2195
	4902 fix from Atlantis
	6009 fix from Atlantis
	Navigation fix from Atlantis. S & M 85 meters away bearing 165. Observed white fish about 12 cm long with an eel like back body. Also a circular disc rotating horizontally through the water column with ciliates or flagella distributed within its center causing the propulsion.

	20:17
	
	
	
	Water is getting more cloudy.

	20:18
	2196
	DVL: 4900
	DVL:  6073
	Observed marker MT1. Some kind of experiment going on. CTD like instrument on the bottom. No good navigation fix.

	20:21
	2196
	
	
	Observed shimmering water coming out from horizontal cracks at the edge of white, crystallized fan-like structures. Cracks about 50-100 cm in length.

	20:25
	2196
	4889 fix from Atlantis 
	6033 fix from Atlantis
	The area was confirmed to be Easter Island. Doppler navigation (DVL) was referenced to this position.

	20:31
	2195
	DVL: 4882
	DVL: 6043
	Observed some kind of bag sampler with a yellow marker. Could not ID the marker. 

	20:34
	2196
	DVL: 4897
	DVL:  6030
	Observed yellow marker 1B (not 100% sure).

	20:43
	2189
	DVL: 4892
	DVL:  6011
	Passed right over black smokers. View port on port side completely covered by black hydrothermal vent water. Couldn’t see anything. 

	20:44
	
	DVL: 4901
	DVL:  6016
	More black smokers on the starboard side. Large chimney with probably 8-10 active vents on its sides. Very impressive structure. 

	20:46
	2181
	DVL:  4914
	DVL:  6017
	Large sulfide structure next to black smokers. Shimmering water is flowing out from several places. No live creatures observed in the vicinity of the smokers. Estimate that the structure and smokers are approximately 15-17 meters above the bottom.

	20:52
	2180
	DVL: 4892
	DVL: 6003
	Went straight through black smokers again. Zero visibility, only “black smoke”. 

	20:56
	2191
	DVL:  4875
	DVL: 5998
	Passed by black smokers. Hard to see anything.

	21:02
	2193
	DVL: 4887
	DVL: 5991
	Observed marker and possibly also a HOBO. Marker not identified. Looked around for diffuse flows where titanium majors could be sampled.

	21:04
	2194
	DVL: 4889
	DVL: 5989
	Observed black smoker ahead of vessel. Diffuse flows on starboard side.

	21:07
	2195
	4888 possibly fix from Atlantis
	5974 possibly fix from Atlantis
	Alvin on the seafloor. Waiting for sediments that were stirred up during landing to settle before taking samples with the titanium majors. 

	21:20
	2197
	DVL: 4891
	DVL: 5993
	Dome was placed down on a vent of diffuse flow. Could observe how shimmering water was coming out from the funnel. 

	21:25
	2197
	DVL: 4891
	DVL: 5982
	Dome in place. Measured temperature of vent water. Temperatures in funnel were close to ambient 1.9-2.0(C. Temperatures left of dome 2.0-6.0°C.

	21:36
	2197
	DVL: 4892
	DVL: 5982
	Tripped blue titanium major sampler.

	21:40
	2196
	DVL: 4893
	DVL: 5980
	Had to leave the bottom within 15 minutes. Picked up dome and started to look around for area of no hydrothermal flow where crates with bag samplers could be left.

	21:48
	2196
	DVL: 4898
	DVL: 5983
	Placed crate 1 and 2 on bottom. Location marked with marker UH A and UH C.

	21:55
	2189
	DVL: 4894
	DVL: 5977
	Started ascent towards the surface.


Dive 3818; August 8, 2002

Pilot: Dudley Foster; Port Observer: B. Popp; Stbd Observer: C. Berger

Popp Report: 

Our major objective was to dive to background depth where we carried out first CTD (V02E-01) and collect water with bag samplers for in situ experiments.  Specific objects were to: i) collect water at 1760 m water depth in four Bag Samplers for 24 hour incubation to monitor NH3 loss and NO2 gain, ii) collect five Niskin bottles at 1760 m for on deck analysis and experiments; iii) collect low temperature (2-50 C above background) diffuse flow with Ti-major sampler; iv) collect sediment cores near diffuse vent/microbial mat site; iv) collect water from high temperature vent with Ti-major sampler; v) pick up Bag Samplers that were tripped on dive 3817.

	GMT ONLY
	Depth (m)
	X (m)
	Y (m)
	Comments

	15:05
	0
	
	
	Start decent

	16:35
	1761
	4944
	5981
	Basket #4 - Tripped bag sampler, red top on Sampler.  Hose cut successfully and bag sampler opening at 1765 m and 16:39.  Hull temperature 2.1 C.

	16:37
	1764
	4948
	5970
	Basket #4 - Tripped bag with yellow top.  Hose cut successfully and bag sampler opening at 1765 m and 16:39.  Hull temperature 2.1 C.

	16:38
	1765
	4948
	5969
	DVL fix.  Basket #3 – Tripped bag with red and yellow top.  No immediate movement on either bag.

	16:44
	1774
	4943
	5962
	DVL fix. Tripped all Niskin bottles successfully.

	16:54
	1769
	4940
	5956
	LBL fix.  Basket #3 – Bag sampler with red top beginning to open.  Snorkel may not have been clamped but difficult to tell.  Yellow top bag sampler did not open after much coaxing.

	17:37
	1770
	4940
	5956
	Abandon station and dropped to bottom.  Yellow bag sampler remained closed.

	18:32
	2129
	4924
	5820
	Yellow top bag sampler began to open.  Not at target depth.  Hull temp 1.9 C.  Approximately 60 m above bottom.  Clamped at 18:42, 2166 m.

	19:09
	2195
	4888
	5982
	Located A - UH at Target 8, off loaded bag samplers tripped at 1760 m and picked up dome.  Transit to new diffuse vent site.  Fix is top lab fix.  Hull temperature 1.9 C.

	19:21
	2195
	4910
	6020
	DVL fix. Crates successfully deployed at site.  Picked up dome. Will transit to Easter Island to search for diffuse flow.

	19:32
	2199
	4889
	6033
	Arrived Easter Island.  No diffusive flow sites suitable for dome deployment.  Diffusive flow between basalt boulders evident from tube worms, white microbial mat and shimmering water.  Hull temperature 1.9-2.0 C.  High temperature probe (ICL) used to measure temperature of 20-25 C for water in diffusive flow. 

	19:43
	2199
	4889
	6033
	Tripped red Ti-major pair.  No temperature probe reading.  Only one side of the Ti-major opened.

	19:48
	2199
	4889
	6033
	Tripped yellow Ti-major pair.  No temperature probe reading.  Only one side of the Ti-major opened.  Same diffusive flow site.

	20:01
	2199
	4889
	6033
	Used slurp sampler to collect particles.  Pump was cycled on and off a few times between 20:01:23 and 20:06:22 with a total of 4 minutes 38 seconds total pump time.  The inlet tube of the pump was clogged with tube worms.

	20:21
	2198
	4889
	6032
	High temperature black smoker venting occurring just above the diffusive flow vent.  Will sample with green Ti-major.  Temperature of the flow is 348.66 C above ambient of 1.9-2.0 C hull temperature. Both sides of Ti-major fired successfully.  Sampling recorded with 3-chip camera.

	20:33
	2200
	4892
	6033
	Three sediment cores successfully taken at Easter Island site in sediments ponding between active sulfide vent (which we sampled) and inactive vent.  Sediment was only a few centimeters thick but stayed within core.  Temperature probe used to determine sediment temperature; maximum temperature 17.6 C above ambient of 1.9-2.0 C.

	20:43
	2196
	4909
	6021
	Returned to A – UH site to recover bag samplers.  Dropped off dome.  Dropped marker 9 at the A – UH site.

	21:18
	2175
	5000
	6219
	Dropped weights and began ascent to surface


Berger Report:

Descent to location where yesturday's dive (3817) had left Marker UH-A.   Objects were: i) to collect water at 1760 m water depth in Bag Samplers (Crates 3 and 4) and Niskins (5), ii) to leave bag samplers of Marker UH-C on seafloor and pick-up Bag Samplers of UH-A , iii) to deploy diffuse fluid concentrating Dome over diffuse flow/microbial mats for sampling with Ti-majors and pump sampler; iv) to collect sediment cores (3).  Following completion of the tasks we searched for other difuse flow sites; we located the hydrothermal vent Dante which reached a height of 17 meters.  All X/Y are with DVL Fix taken from the monitor screen.

	GMT ONLY
	Depth (m)
	X (m)
	Y (m)
	Comments

	15:04
	
	
	
	Start descent

	16:35
	1761
	4944
	5981
	HullT 2.1(.  Crate 4: Red bag cut successfully with force. 16:37 yellow bag cut successfully. Both slowly open and clamp goes down.

	16:38
	1766
	4944
	5969
	Crate 3: Both bags cut successfully

	16:44
	1774
	4942
	5962
	5 Niskins tripped.  Notice bags in crate 3 are not opening

	16:46
	1771
	4946
	5958
	Try to wiggle snorkels of bags in crate 3.  Both appear cut but will not open.

	16:54
	1769
	4941
	5962
	HullT 2.1(. Red bag on crate 3 is definitely opening.  Unable to confirm that steal clamp is completely down.

	17:33
	1761
	4884
	6043
	HullT 2.1(.  Have tried wiggling and pushing on bags in crate 3.  Red bag full but not sure if clamped.  Yellow bag not open at all.

	17:36
	1761
	4894
	6032
	Start descent to bottom.  

	18:32
	2129
	4911
	5951
	HullT 1.9(.  Crate 3: Yellow bag sampler starts opening on own.  Clamp looks good.

	18:45
	2177
	4912
	5986
	Notice black smoke directly under sub.  Sub directed away from smoke

	18:49
	2190
	4901
	5984
	Touch down on seafloor.  Start looking for UH-A site.

	19:07
	2196
	4905
	6019
	Locate UH-A.

	19:18
	2196
	4909
	6020
	Crates 3 and 4 removed from sub and placed on sea floor.  Crate 3 a bit on it’s side, crate 4 is placed nice.  Pick-up dome sampler.

	19:28
	2198
	4890
	6035
	HullT 1.5(.  Notice microbial mats and tubeworms around broken rocks, location of Easter Island site.  See shimmering water.

	19:44
	2199
	4889
	6033
	Temperature probe taken of shimmering water, reads around 25(C.  Red Ti-major tripped.  Only 1 bottle fired.  Dome not used.

	19:48
	2199
	4889
	6032
	Yellow Ti-major tripped at same site as red one. Only 1 bottle fired.  Dome not used.

	19:57
	2199
	4889
	6032
	Use slurp pump to vacuum loose particles.  Pump time: 20:01 to 20:06.

	20:10
	2198
	4889
	6031
	HullT 1.9(.  Locate black smoker with tons of tubeworms rising up mound.  Temperature of hydrothermal vent: 348.4( + 2( (ambient).

	20:19
	2198
	4889
	6031
	Green Ti-major fired in black smoker.  Both bottles filled, gray smoke came out of one of the holes in Ti-major.      3-chip camera shot taken.  Nice red/orange/ peach colored chimney next to black smoker.

	20:29
	2200
	4892
	6031
	Sediment cores taken (3). Temperature of area: 17.5(C.  Return to UH-A.

	20:46
	2196
	4909
	6021
	Retrieve crates 2 and 1; drop Marker 9.  Start looking for hydrothermal vent:Dante.

	21:03
	2187
	4910
	6054
	Notice black smokers and a Temperature probe.

	21:18
	2174
	5005
	6214
	Site of Dante (17m high), see sulfides, plenty of tube-worms and microbial mats, water shimmering off bottom of overhanging rocks. Start ascent.


Dive 3819; August 9, 2002

Pilot: Bruce Stricklroft; Port Observer: Phyllis Lam; Stbd Observer: Anthony Berry (PIT)

Lam Report:
We dove to Endeavour Segment, to the north of Main Endeavour Field and close to the High Rise vent field at 47 58.01'oN 129 5.244' W (x/y: 5763/8119), where we located intense hydrothermal plume during our CTD casts earlier in the morning.  The primary objectives were: (1) to collect plume water at the strongest part of the neutrally buoyant plume at 1825 m depth with four Bag Samplers (in Crates No. 1 and 2) for ~24 hours incubation, in order to examine the ammonium loss and nitrite accumulation at in situ temperature and pressure;  (2) to sample water at the same depth with five 1-liter Niskin bottle for parallel shipboard incubation experiments at 1 and 200 atm pressure and 2oC; (3) to recover the four Bag Samplers (in Crate No. 3 and 4) left at Marker UH-A or 'Bag Sampler Night Spot' (x/y: 4888, 5982) after the previous dive, which involved approximately 2 km transit to the Main Endeavour Field.  Other objectives included the sampling of diffuse discharge fluids and hot vent fluids with titanium major samplers, to sample for particles with the slurp sampler and for sediments with the push cores.  Most of the objectives were successfully accomplished, apart from the last two secondary objectives due to the power limit of the submersible.  

Pilot:  Bruce Strickroft;  Port obs.:  Lam;  Stbd obs.: Anthony (PIT)

	GMT ONLY
	Depth (m)
	X (m)
	Y (m)
	Comment



	1535
	119
	
	
	This is a pilot in training (PIT) dive.  Computer rebooted and VCR tapes in recorder. 

	1547
	836
	
	
	Waiting for good fixes

	1600
	1170
	5901
	7164
	Got some good fixes now

	1604
	1250
	5913
	7124
	Still ca. 100 m away from target site, still on descent

	1611
	1488
	5815
	8064
	Started to drive to target

	1615
	1585
	5779
	8112
	About 17 m away from target

	1618
	1712
	5753
	8107
	500 mab, 4m away from target

	1622
	1800
	5771
	8147
	Close to target; lights on and top video tapes started

	1627
	1800
	5781
	8155
	Started to drive down to target depth;  a fair amount of particles sighted

	1633
	1825
	5732
	8155
	At target depth; getting ready to trip Bag Samplers at front crate (No. 1)

	1635
	
	
	
	Crate No. 1 Red Sampler triggered

	1636
	1832
	
	
	Crate No. 1 Yellow Sampler tripped

	1637
	1832
	5732
	8155
	Yellow sampler in Crate No. 2 tripped

	
	
	
	
	Readjusted depth closer to 1825m

	1639
	1824
	5766
	8108
	Red Sampler in Crate No. 2 tripped also

	1643
	
	
	
	Yellow samplers seemed to be opening; not much for the red samplers

	1647
	1828
	5781
	8134
	Fired Niskin bottles 1 to 5

	1650
	1828
	5802
	8160
	Last Niskin bottle tripped

	1651
	
	
	
	Yellow samplers on both crates were filling up; the red samplers did not seem to be opening.  Pilot started to gently wriggle the snorkels of the red samplers with the manipulator

	1657
	1823
	5810
	8170
	Crate No. 2 Red Sampler filling up

	1659
	1823
	5810
	8170
	Crate No. 1 Red Sampler filling up also

	1701
	1820
	5810


	8179
	Crate 2 Yellow sampler clamped shut

	1707
	
	
	
	Crate 2 Red sampler clamped shut

	1719
	1830
	5819
	8211
	Crate 1 Yellow and Red samplers also confirmed shut;

Close up 3-chip video shots at the clamps

	1721
	1845
	5824
	8219
	On descent to seafloor

	1731
	2018
	
	
	A lot of very large flocculent particles sighted, some seemed to be tens of centimetres in size

	1740
	2193
	5922
	8147
	Reached seafloor

	1746
	2195
	5590
	8140
	Thin layer of brownish sediments on seafloor.  Piles of basalt forming slopes.  No active venting in the area.  Quite a few othuroids, some large crabs, and a white ray (!) on port side.

	1754
	2193
	5995
	8253
	Started driving.  Heading towards Main Endeavour Field, to the ‘Bag Sampler Nightspot’(x/y: 4888/5982)

	1808
	2156
	5722
	7955
	Reached some extinct sulfide structures a few meters tall (target 12? On nav)

	1809
	
	5722
	7906
	Active chimney structures sighted – about 10 m tall with hot black smokers, and lots of tube worms around, yellow and white microbial mats on rock surfaces

	1835
	2158
	5409
	7527
	Still on transit to MEF;  no other active venting along the way;  basic deep-sea fauna with some ragtails, large spider crabs, etc.  Basalt piles with large slopes and grooves

	1916
	2184
	4888
	5982
	Saw some black smoke in the front

	
	
	
	
	Active sulfide chimney structures, 15 m (???) tall – suspected to be the ‘Cathedral Structure’.  Lots and lots of bright red tube worms around chimneys, black and white smokers, shimmering waters…  and other crustaceans and molluscs.  The base must be several meters wide.

	
	
	
	
	Went around chimney structure

	1936
	
	
	
	Arriving at Easter Island…Saw UH-A marker

	1937
	2196
	4888
	3982
	Picked up dome to gain weight;  parking next to marker UH-A

	1941
	2195
	4861
	6010
	Put Crate No. 1 right next to marker UH-A

	1943
	2195
	
	
	Accidentally pulled out safety pin for poisoning syringe on Crate No. 2 Yellow Sampler while moving crate

	1950
	2195
	4888
	5982
	Put Crate No. 2 down next to Marker UH-A

	1958
	
	
	
	Still Digital Pictures taken of crates No. 1 and 2 from port side

	2001
	
	4888
	6069
	Attempting to pick up old samplers Crate No. 3

	2005
	
	
	
	Picking up Crate No. 4; hose of slurp pump in the way in the sub basket… trying to free some more space by moving a Ti-major pairs out of the way…

	2014
	
	
	
	Crate No. 3 on basket

	2030
	
	
	
	Trying to put Crate No. 4 in, but difficulty due to poor weighting of the crate…  Finally put on basket on top of Crate No. 3, while the manipulator kept holding it down

	
	
	
	
	Heading to diffuse flow site at target B (x/y: 4935/6010) D-1

	2044
	
	4962
	6078
	Arrives at S&M vent field… Multiple actively venting chimneys, black smokers, shimmering waters from cracks and tube worm beds, microbial mats….several markers and deployments of other instruments sighted.  Lots of life!   And the Dudley marker!  Going to take hot vent fluids from the black smoker right in front of us

	2050
	2195
	4962
	6078
	Testing hot vent fluid temperature with ICL, constant around 315.88oC

	2053
	2195
	
	
	Fired yellow Ti-major pairs in chimney with an ICL temperatire at 313.2oC

	2057
	2193
	
	
	Trying to locate good diffuse flow site.  Saw a lot of big cracks amongst the basalt with shimmering water and tube worms and yellow/white microbial mats

	2106
	2194
	4959
	6068
	Some diffuse shimmering flow near Marker 8K sighted;  put dome down to collect diffuse flow coming up from along crack and tube worms

	2117
	2194
	4959
	6068
	Diffuse flow coming out from funnel of dome measured 6.2 oC 

	2120
	
	
	
	Took sample with red Ti major pair – ICL reading way OFF!!! (not working properly)

	2128
	
	
	
	Tapped down dome a little more into worm bed…Green Ti-majors fired at 11.6 oC measured by the attached ICL

	2137
	2182
	4966
	6075
	Running out of power.  Put dome on basket, hold both crates (No. 3 and 4) with manipulator. Dropped weights and started ascent.


Dive 20; August 10, 2002

Pilot: Phil Forte; Port Observer: Ron Jones; Stbd Observer: Ana Ver

Jones Report:

DSV ALVIN Dive 3820 0n 8/10/2002 began at 0820 PDT with the Alvin in the water.  We thenbegan our decent to the hydrothermal plume depth at 0826hr.  At 1800 meters we switched on the port side lights to observe the plume.  We passes through several layers of dense plume beginning at 1850 m.  At 1865 m first layer of plume was densest .  We exited first plume layer at a depth of 1870 into a much less dense plume.  At a depth of 1883 m we saw the top of another dense plume which looked like cumulus clouds.  At 1893 m the plume was still in the form of dense patches  which we exetid at 1900 m into clear water.  Looking downward we could observe a dense uniform plume layer that we entered at a depth of 1907m.  The plume had a consistent  high density of particles to the target sampling depth of 1950m.  Alvin was made neutrally bouyant at 1950m and X/Y 5767/8120.  Bag samplers were tripped in crates 3 and 4.  Niskins 1-5 were tripped at same depth.  After the samplers filled and were sealed we proceeded to the drop-off location and recovery site for crates 3 and 4 from Dive 3819.  Transite to site 1.5 hours.  At the X/Y for recovery but cannot locate crates.  We conducted a search pattern for Marker UH and recovery point.  Located at X/Y 4890/5952 and Z 2197m at 2142h GMT.  Recovered crates from Dive 3819 and relocated UH marker A and C near marker DK1 (port/aft 5m) at X/Y 4928/5938 Z 2193 m Heading 270 deg.  Dropped off crates from dive 3820 at this location and proceded to collect diffuse went sample.  proceeded to a diffuse vent at X/Y 4933/5931 Z 2194m and placed dome sampler over vent. temperature was measured to be 13 C and the hull temp was 2.0 C.  The dive was terminated after collecting  2 Ti-Major pairs from the dome sampler.  

	GMT ONLY
	Depth (m)
	X (m)
	Y (m)
	Comments

	1526
	surface
	
	
	Start descent



	
	1850
	
	
	Top of hydrothermal plume

	
	1865
	
	
	Dense plume 

	
	1870
	
	
	Out of dense plume into less dense area

	
	1883
	
	
	Starting to enter another dense plume that looks like cumulus clouds

	
	1893
	
	
	Patchy plume with more dense layer seen below 

	
	1900
	
	
	Exit plume into clear water with very dense plume in sight below 

	
	1907
	
	
	Enter top of dense plume layer

	1630
	1950
	5767
	8120
	Target depth, hull temp 2 C, very dense consistent plume, neutral buoyancy for sample collection

	1641
	1950
	5767
	8120
	Hull temp 2 C, Crate 3 Red tripped

	1645
	1950
	5760
	8125
	Crate 3 Yellow tripped

	1646
	1949
	5758
	8135
	Crate 4 Red tripped

	1646
	1948
	5758
	8134
	Crate 4 Yellow tripped

	
	1950
	5763
	8119
	Pilot returns Alvin to target XYZ

	1651
	1949
	
	
	Forward red sample bag not opening, manipulate snorkel to get sampler to start collect

	1653
	1954
	
	
	All bags except red forward opening now

	1701
	1951
	
	
	Crate 3 red now opening

	1707
	1953
	5797
	8086
	All bags except C3 Red filled and clamped

	1713
	1953
	
	
	C3 Red filled and clamped

	1715-16
	1954
	5815
	8086
	Niskins 1-5 tripped in dense plume, hull temp 2.0 C

	1738
	2197
	5864
	8015
	At bottom transit to sample drop off point

	2142
	2197
	4890
	5952
	Locate Crates for recovery

	2145
	2197
	4890
	5952
	Recover crates from Dive 3819 and decide to move to a more accessable location after communication with top lab

	2200
	2193
	4928
	5938
	Crates 3 and 4 from Dive 3820 (current dive) placed on botton near marker DK1.  Markers UHA and UHC placed on bottom with Crates.  Marker DK1 is 5 m to the port and aft of Alvin and crates and markers are at a heading of 270 degrees

	2224
	4933
	5931
	2194
	Dome sampler placed over difuse vent near large clump of tube worms and marker DK1.  Hull T is 2.0 C and Vent temperature is 13 C.  Red Ti-Major Pair filled at this time and location

	2229
	4934
	5931
	2194
	Green Ti-Major Pair filled at this time and location

	2234
	4934
	5931
	2194
	Actual time temperature taken

	2239
	Surface
	
	
	End of dive


Ver Report:

Dive objectives were to trip all bag samplers and Niskins at 1950 m, then proceed to (4888, 5982) to drop off new bags and pick up the previous day's experiments; also to use the Ti-majors to collect diffuse flow liquids and high temp vent water. 3 of the 4 bag samplers deployed immediately, the last opened within 10 minutes after gentle nudging with the robot arm.  All Niskins were tripped. We then did a little sight-seeing, looking at a beautiful sulfide columns billowing black smoke. Too much time (1.5 hrs) was consumed looking for the samplers set down by the previous dive, consequently there was not enough time to find a high temp vent to trip the Ti-majors. However, two were used to collect diffuse flow liquids, utilizing the dome sampler. We then regretfully returned to the surface.

	GMT ONLY
	Depth (m)
	X (m)
	Y (m)
	Comments

	1534
	0
	
	
	Start descent

Lots of bioluminescence

	
	1850
	5846
	8039
	Top of hydrothermal plume

	1627
	1900
	5764
	8103
	Target depth for bag samplers, begin slow descent

Hull temp 1.9 ºC

	1645
	1950
	5771
	8112
	Within 4 m of target

Trip red fore, yellow fore bag samplers

Hull temp 2.0ºC

	1646
	1943
	5758
	8139
	Still in plume

Trip red aft, yellow aft bag samplers

Hull temp 2.0 ºC

	1650
	1949
	5756
	8132
	Yellow bags already open

Red aft opening, red fore not yet open

	1658
	1955
	5760
	8105
	Red fore bag snorkel pinched near clamp—wiggled with robot arm

	1701
	1951
	5760
	8110
	Fore red bag sampler opening slowly

	1703
	1952
	5793
	8097
	Hull temp 2.0ºC

30 m away from target

	1707
	1953
	5797
	8096
	Fore yellow, aft yellow, aft red bag samplers all full and closed

Fore red still filling

	1713
	1953
	5812
	8085
	Fore red full and clamped

Hull temp 2.0 ºC

	1715
	1954
	5815
	8086
	Tripped all Niskins

Still image of full bag samplers taken

	1738
	2197
	5862
	8106
	Seafloor! Pillow basalt, lots of crabs, brittle stars, some weird clear creatures

Transit to drop off site along axial valley, looking for Godzilla along the way

Lots of black smoke

	2005
	
	
	
	Near drop off site, lots of worm tubes, silty

	2142
	2197
	4892
	5953
	Finally located UH-A!!

Moving marker to open field and more easily found spot!!

	2152
	
	
	
	Recovered UH-A milkcrate

	2202-2208
	2193
	4928
	5938
	Set down UH-A, UH-C with bag samplers

Near markers AZ, DK1

Heading- 270º, N side of sulfur column

Hull temp 2.0 ºC

	2218
	2194
	4933
	5932
	Set dome sampler down

	2224
	2194
	4933
	5932
	Hull temp 2.0ºC

Tripped red Ti-major in diffuse flow

	2229
	2194
	4934
	5931
	Tripped green Ti-major

Hull temp 1.9ºC

Probe temp 13.2ºC

No time for hot vent sample, yellow Ti-major unfired

	2238
	2194
	4934
	5931
	Picked up rock for OSU people

	2240
	
	
	
	Start ascent to surface (


Dive 3827; August 23, 2002

Pilot: Bruce Strickcoft; Port Observer: T. Rust; Stbd Observer: Y. Plancherel

Rust Report:

Pilot:Bruce Strickrott, Port observer: myself, Starboard observer: Yves Plancheral.  The main goals of the dive were to retrieve 4 bag samplers (crates #3 and #4) left from Dive #3820 and collect water samples from the plume and at a couple of hi temperature vents.  Water samples were to to be collected via niskin bottles at Alvin x/y coordinates 4823/5756 at the following depths: i) 1950 m, 1 niskin, ii) 2000 m, 2 niskins, iii) 2100 m, 2 niskins. Once on the seafloor, we were to proceed to 4928/5938 (x/y surface coordinates from Dive#3820) to pick up bag samplers and UH markers A and C.  Lastly, the 2 titanium major pairs were to be used to collect water from 2 different high temperature smokers.  Time and opportunity permitting, we were to collect sediment cores and glassy basalt rock samples.  All objectives of the dive were met; no suitable sediments or glassy basalt were found.  For a portion of the dive, particularly prior to finding bag samplers, pilot declared nav was not very good, so these fixes weren't recorded.

	GMT ONLY
	Depth (m)
	X (m)
	Y (m)
	Comments

	15:10
	surface
	  
	
	Start descent; target depth and position is 1950 m, 4823/5756.  Many bioluminescent particles in water column, many that are quite large and break up as sub passes.

	16:22
	1860
	
	
	No good nav fix. Particle density has greatly increased and visibility decreased; in the plume.

	16:25
	1950
	4831
	5739
	Niskin #1 (leftmost bottle from observer/pilot’s perpective) tripped at exactly  1950 m while sub slowly descending.  Closure confirmed by camera behind niskins.

	16:27
	2002
	4838
	5747
	Niskin #3, then #2 tripped (confirmed by camera), again while slowly descending.  Very definitely in a plume.

	16:31
	2100
	4822
	5763
	Niskins #4 and 5 were tripped. Closure confirmed by camera.  Continue descent; seafloor sited at 16:34.

	16:38
	2177
	4815
	5776
	DVL fix. Settle onto a barely sedimented talus slope; not too many animals on talus.  Particle density not high; particles typically small with occassional crustaceans and larger gelantinous blobs (some appear alive, others not).  Begin heading NE to bag sampler site.

	16:42
	
	
	
	Rugged terrain, broken-up pillow  basalt flows, beginning to see starfish, brittle stars, sea squirts (?), rat tails.  At 16:49, change heading to 220o.  Begin passing over small sediment-covered areas and patches of white bacterial mat. Having trouble getting good nav fixes.

	16:52
	2200
	 
	 
	Continuing towards target; terrain uneven, mixed talus and pillow basalt flows.  At 16:59, see a ray.

	17:04
	2198
	 
	 
	Extensive fields of tubeworms (slender, white tubes, ~18-24”).

	17:06
	2192
	
	
	Pass by old cluster of markers (8,10, 11, Z) on port side).

	17:12
	2187
	4873
	2187
	Pass by black smokers. Heading 205o.

	17:18
	2181
	 
	 
	Arrive at site called Cathedral; black smokers and associated flora and fauna...tubeworms, spider crabs, gastropods... Waiting for good nav fix and positioning to sample water from a smoker. 

	17:27
	2182
	4865
	5960
	DVL fix.  Pilot’s Target 6. Hi temp probe a black smoker; 279o C highest reading, but due to small smoker orifice, temps fluctuate too much.

	17:38
	2181
	4865
	5960
	Hi temp probe another black smoker; temp 313o C.  At 17:42 (GMT), sample smoker effluent w/ red titanium major pair. No ICL temp due to improper height of trigger bolts on sampler.  Hi temp probe of same orifice after sampling; 313o C. Fresh smoker chimney sample taken here. Start heading east. Pass old marker U at 18:00.

	18:01
	2192
	4931
	5984
	Let stirred up sediment settle.  Pick up crates 3 and 4 w/markers UH-A, UH-C. Pilot’s Target 7.  Eat lunch.

	18:35
	2192
	4932
	5984
	Leave Target 7 and head for nearby Milli-Q smoker site.

	18:39
	2185
	4929
	5977
	DVL fix.  On the east side of Milli-Q sulfide mound (what a spectacular site!!); pilot’s Target 8.  Typical hydrothermal flora and fauna abound. Hi temp reading of the chosen black smoker is 336o C.  Sampled effluent w/ yellow titanium major pair; again, difficulty w/ triggers.  Left major (w/ snorkel facing away from us) was fired first.  Sampler returned to basket as pilot worked to readjust manipulator grip.  At 18:56, sampled effluent water w/ right side of major pair.  No ICL temp.  Hi temp probe measurement at end of sampling; 337o C.  At 19:08, head N from Milli-Q.

	19:19
	 
	 
	 
	Passed Dudley marker and arrive at S & M sulfide mound.  Attempt for another chimney rock sample, but no go.



	19:33
	2194
	4925
	6046
	Old marker CF. Continue heading towards Easter Island sulfide mound.

	19:39
	2194
	4893
	6051
	Find an octopus on a rock and spend a bit of time filming.  Find another one soon after that is smaller; film a little of it.

	19:59
	2190
	4897
	6035
	More smokers and large sulfide mound.  Nav fixes put us somewhere in vicinity of northern Easter Island, possibly near Bastille, but not certain.

	20:16
	2161
	4934
	6043
	Drop weights and leave bottom.


Plancherel Report:

Dive 3827 was conducted to "rescue" the bag samplers left on the bottom by the last Cowen dive during AT7-19. The crew was composed of Bruce Strickrott (pilot), Terri Rust and me (Starboard side observer, I switched with Terri). On the way down, we triggered the niskin bottles, as planned (#1 at 1950m, #2,3 at 2000m and #4,5 at 2100m, or about 100m above the bottom. We didn't stop the descent to sample these niskins, we fired them underway. From there we tried to find the bag samplers, but underway, we found the site called Cathedral (target #6), which we sampled for hot water, up to 313 deg. C. with the red titanium major. After some exploration, we found the crates and picked them up on the basket. We continued the dive under Bruce's recommandation towards MilliQ (target #7), where we sampled the yellow titanium major, the water was 335 deg. C.. The yellow majors, were triggered one at a time, the left one first, both in the same orifice. After successfully completing this task, we pursued toward Easter island and toward SM, where we saw the "Dudley marker". Near the end of the dive, we explored some unmarked smokers on our way to Bastille, which we never reached. All this dive was amply filmed and many pictures were taken. The bag samplers UH crate A and C were successfully brought back to the surface and sampled.

	GMT time
	Depth (m)
	X (m)
	Y (m)
	Comments

	?


	1950
	4825 (OS)
	5760 (OS)
	(OS)=from observer’s screen ; Niskin #1 fired without stopping the sub at the depth. Target  X and Y were 4823/5756.

	?
	2000
	4838 (sub)
	5747 (sub)
	(sub)=nav from pilot; Niskins #2 and 3 taken about 15m east from target, but clearly we were in the plume by looking at the view port, very “cloudy”, samples triggered without stopping, #3 fired first at 2000m and #2 1.5m below.

	?
	2100
	4822 (sub)
	5763 (sub)
	About 6m North from target. Niskin #4 and #5 were triggered underway to the bottom

	
	
	4865 (OS)
	5960 (OS)
	313 deg C water at Cathedral (target #6). We first got a hole at 278deg C. that we didn’t sample. A first attempt was made to sample with yellow major, but bolts were too high, so finally the sample was taken with the red one. (OS) nav was stable for a long time and good. I could not see the nav move and we were not moving. Bruce picked up a piece of the chimney. We sliced this chimney back at the surface and everybody got a piece of it! Temperature was resampled after the major since the ICL didn’t work. The HiT probe again read 313 deg C.

	18:14 gmt
	2192m
	4931 (OS)
	5984 (OS)
	UH crate A in the basket

	18:17 gmt
	“
	“
	“
	UH crate C in the basket

	18:18 gmt
	“
	“
	“
	Trading tapes #2 for tapes #1 in both camrecorders

	
	
	
	
	On our way to MilliQ to try to sample with yellow major.

	18:45 gmt
	?
	4929 (OS)
	5977 (OS)
	335-336 deg C at target #7 (=MilliQ), sampling with the left yellow major. Bruce could grab the sampler in a way to trigger it.

	18:56 gmt
	“
	“
	“
	Triggering the right yellow major after much effort. HiT check of the temperature after sampling gave a reading of 337 deg C.

	19:18 gmt
	?
	?
	?
	Passing the Dudley marker by SM mount and smoker.

	?
	?
	?
	?
	Passing Easter Island

	19:45 gmt
	
	
	
	Filming octopus and playing with it with the robotic arm

	20:00 gmt
	2190m
	4888
	6028
	New smoker in sight on our way to Bastille

	20:11 gmt
	“
	4875
	6029
	Probing smoker with HiT probe and hitting the chimney with the basket, a lot of tubeworms, not Riftia, the skinny ones, fell on the basket.

	20:15 gmt
	“
	“
	“
	Dropping weight, ascending at 33m/min

	
	
	
	
	We never went to Bastille


The following are available from Data CDs. 

CTD Master-Metadata

NH4+ Incubation Experiment Summary

14CH4 Oxidation Experiments

H214CO3 Incorporation Experiments

Dive Sample Master Log

Dive Video Annotated Log
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