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1.0 EXPEDITION SUMMARY 

Bill Chadwick, Chief Scientist 

 

This expedition consisted of five separate projects piggybacked together, funded by NSF and NOAA.  The 

projects had differing goals but were unified by the need for ROV dives at two long-term study areas they had in 

common: Endeavour segment and Axial Seamount on the Juan de Fuca Ridge.  The first half of the cruise was 

spent at Endeavour where we completed 6 Jason ROV dives at the Main Endeavour and High Rise vent fields.  

Three dives (J2-574, J2-576, J2-579) were devoted to turning around a temperature and resistivity probe, fluid 

sampling, and testing a new underwater gas chromatograph (Marv Lilley, PI).  Two dives (J2-575 and J2-578) 

were used to deploy and recover a time-lapse camera and temperature logging arrays (Ray Lee, PI).  One 

additional dive (J2-577) was attempted to recover an instrument deployed in 2006 and tested a new fluid 

sampling device (Zhou, PI).  Endeavour segment is an unparalleled study area for long-term experiments at high-

temperature hydrothermal vents.  The chimneys at Endeavour (especially High Rise) are truly spectacular. 

 

After a 12-hour transit to Axial Seamount, we completed 3 more Jason ROV dives.  The first (J2-580) was focused 

on fluid and microbial sampling at the ASHES vent field (Butterfield, PI).  The second dive (J2-581) lasted over 3 

days and was devoted to making pressure measurements at an array of seafloor benchmarks to monitor 

volcanic inflation (Chadwick and Nooner, PIs).  It was during this dive that we discovered that an eruption had 

occurred since last year that had not been previously reŎƻƎƴƛȊŜŘ ōŜŎŀǳǎŜ ǘƘŜ ¦{ bŀǾȅΩǎ {h{¦{ ǎȅǎǘŜƳ Ƙŀǎ ōŜŜƴ 

recently disabled due to cable breaks. Of 7 monitoring instruments that had been deployed on the seafloor since 

last year (3 bottom pressure recorders (BPRs), 3 ocean-bottom hydrophones (OBHs), and 1 remote access fluid 

sampler (RAS)), 4 were successfully recovered and the rest are known or suspected to be buried in new lava.  

However, the data recorded by the 2 BPRs and 2 OBHs are extraordinary and reveal that the eruption began on 

April 6, 2011 and probably lasted about a week.  In retrospect, the end of dive J2-580 encountered some of the 

2011 lava flows as they explored to the east of ASHES at the end of the dive(lava that flowed ~2km west from 

the eruptive vents and stopped within about 170m of the vent field).  Jason dive J2-582 was aborted near the 

surface due to a hard ground fault on the Kraft manipulator arm.  The last dive (J2-583) reinstalled a new RAS 

sampler at the Marker 33 site, explored some of the new lava flows and snowblower vents, and conducted time-

series fluid and microbial sampling at the International District vent field.   

The discovery of the April 2011 eruption at Axial was exciting and gratifying as we had successfully forecast this 

eruption based on the deflation observed during the last eruption in 1998 and the re-inflation measurements 

since then.  The discovery was shared with MBARI research groups already at sea (Dave Clague and Dave Caress) 

and they were able to resurvey the eruption zone with their mapping AUV and then make an ROV dive on the 

new lava flows (from separate research vessels) in remarkably quick succession.  High-resolution (1-m) 

bathymetry of the entire caldera at Axial had been collected by the MBARI AUV starting in 2007, and the new 

data allow difference maps to be made that show the new lava flows in spectacular detail.  This was a great 

example of unselfish cooperation and collaboration in science that will benefit all.  For example, another 

expedition by John Delaney and Deb Kelley (R/V Thompson with ROPOS) later in August was able to take great 

advantage of the AUV depth difference map and our own bottom observations during their own ROV dive series 

at Axial.  ¢ƘŜȅ ŀƭǎƻ ǊŜǎǳǊǾŜȅŜŘ ǘƘŜ ŜƴǘƛǊŜ ǎƻǳǘƘ ǊƛŦǘ ǿƛǘƘ ǘƘŜ ¢ƘƻƳǇǎƻƴΩǎ 9aолн ƳǳƭǘƛōŜŀƳ ǎƻƴŀǊΣ ŎƻƴŘǳŎǘŜŘ 

CTD casts and tows, collected more lava samples, found more snowblower vents and were able to explore more 

of the 2011 lava flows.  Both Endeavour and Axial continue to be remarkably rewarding sites for long-term 

research on volcanic and hydrothermal processes.
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Fig 1.  Map of the Endeavour segment, Juan de Fuca Ridge. Vent field visited are shown in insets.
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Fig 2.  Map of Axial caldera, Juan de Fuca Ridge, featuring 2011 Jason dive tracks (J2-580,581,583) while on the seafloor. 
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Plate 1.  All three high resolution images at Boardwalk vent, High Rise vent field, Endeavour segment, Juan de Fuca Ridge. 

A) COL.20110722.1846. Sulfide structure with tubeworm bush in left foreground, black smoker right background.  B) COL.20110722.1847. 

Zooming in on the tubeworm bush and black smoker. C) COL.20110722.1944. Close-up view of healthy tubeworms at Boardwalk.  
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Plate 2.  All three high-resolution images at Axial volcano, Juan de Fuca Ridge.   A) COL.20110728.1035. 2011 lava contact southeast of 

Mkr-33 vent site.  B) COL.20110728.1501. OBH-South encased in 2011 lava. C) COL.20110731.1015. Boca snowblower vent on 2011 lava 

northwest of the International District. 
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2.0   CRUISE PARTICIPANTS 

Axial 2011 Cruise Science Party 

Name Affiliation Nat. Expertise email 

Bill Chadwick Oregon State U. USA Geology bill.chadwick@oregonstate.edu 

Scott Nooner Columbia U./Lamont USA Geology snooner@ldeo.columbia.edu 

Yang Zha Columbia U./Lamont China Geology yangz@ldeo.columbia.edu 

Matt Fowler Oregon State U. USA Moorings matt.fowler@noaa.gov 

Susan Merle Oregon State U. USA Data management susan.merle@noaa.gov 

Dave Butterfield U. Washington USA Vent fluid chemist david.a.butterfield@noaa.gov 

Kevin Roe U. Washington USA Vent fluid chemist kevin.roe@noaa.gov 

Aron Stubbins Skidaway Inst Oceanog UK Organic chemistry aron.stubbins@gmail.com 

Pamela Rossel Max Planck Chile Organic chemistry prossel@mpi-bremen.de 

Nancy Akerman Marine Biological Lab USA Microbiology nakerman@mbl.edu 

Charles Carpenter Marine Biological Lab USA Microbiology carpenterc@knights.ucf.edu 

Edward Mitchell Oregon State U. USA Microbiology edward.alger.mitchell@gmail.com 

Oliver Vining Oregon State U. USA Microbiology ollie.vining@gmail.com 

Leigh Evans Oregon State U. USA Gas geochemist leigh.j.evans@noaa.gov 

Marv Lilley U. Washington USA Gas geochemist lilley@u.washington.edu 

Eric Olson U. Washington USA Gas geochemist olson@ocean.washington.edu 

Rui Bao ETH Zurich China Organic geochemist rui.bao@erdw.ethz.ch 

Ray Lee Washington State Univ. USA Biology rwlee@wsu.edu 

John Skutnik Harvard USA Biology johnskutnik@gmail.com 

Kiana Frank Harvard USA Biology kfrank@mcb.harvard.edu 

Fuwu Ji Tongji University China Chemist  jifuwu@tongji.edu.cn 

Hu Wang Tongji University China Chemist  wanghu@tongji.edu.cn 
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3.0   AT18-08 Endeavour / Axial 2011 Cruise Operations Log 
GMT is 7 hours ahead of local time 

Date 
(local) 

Time 
(local) GMT Date 

GMT 
Time Events Latitude Longitude 

7/19/2011 18:15 7/20/2011 01:15 

R/V Atlantis departs Astoria (after 12 hour delay 
waiting for package to arrive at ship).  Transit to 
Endeavour. 46.188056 -123.830000 

7/19/2011 23:36 7/20/2011 06:36 Started logging EM122 multibeam data (noisy). 
  

7/20/2011 15:48 7/20/2011 22:48 

Ship arrives at Endeavour (High Rise vent field).  
(Thompson and ROPOS already diving NE of MEF).  
Stopped logging EM122 data. 47.893875 -129.164488 

7/20/2011 15:45 7/20/2011 22:45 Start Jason dive J2-574 at High Rise vent field. 47.893875 -129.164488 

7/21/2011 00:16 7/21/2011 07:16 End Jason dive J2-574. 47.968959 -129.087969 

7/21/2011 08:00 7/21/2011 15:08 Start Jason dive J2-575 at Main Endeavour Field (MEF). 47.948469 -129.098072 

7/22/2011 00:13 7/22/2011 07:13 End Jason dive J2-575. 47.948998 -129.097715 

7/22/2011 08:30 
 

15:30 Start Jason dive J2-576 at High Rise Field. 47.968619 -129.087025 

7/22/2011 22:50 7/23/2011 05:50 End Jason dive J2-576. 47.967621 -129.089486 

7/23/2011 07:50 7/23/2011 04:50 Deploy Jason elevator at MEF. 47.948533 -129.098983 

7/23/2011 08:00 7/23/2011 15:00 Start Jason dive J2-577 at Main Endeavour Field (MEF). 47.948533 -129.098983 

7/24/2011 00:16 7/24/2011 07:16 End Jason dive J2-577. 47.947771 -129.098859 

7/24/2011 03:00 7/24/2011 10:00 

Between dives: CTD#1 (AT1808001) on axis at 
Endeavour over Bambi vent. CTD feature noted as 
"Godzilla Plume". 47.968617 -129.086800 

7/24/2011 08:00 7/24/2011 15:00 Start Jason dive J2-578 at Main Endeavour Field (MEF). 47.948891 -129.098100 

7/25/2011 00:07 7/25/2011 07:07 End Jason dive J2-578. 47.949308 -129.097780 

7/25/2011 08:00 7/25/2011 15:00 Start Jason dive J2-579 at Main Endeavour Field (MEF). 47.950036 -129.096984 

7/25/2011 15:30 7/25/2011 23:30 End Jason dive J2-579. 47.949805 -129.096962 

7/25/2011 15:45 7/25/2011 23:45 

Depart the Endeavour segment of the Juan de Fuca 
Ridge enroute to Axial Volcano. EM122 multibeam 
survey during entire transit. Bathymetry data much 
improved after taking the system out of "dual ǎǿŀǘƘέ 
mode under depth settings. 47.949805 -129.096962 

7/25/2011 19:25 7/26/2011 02:25 New SVP applied to EM122 data from Endeavour CTD. 
  

7/25/2011 20:00 7/26/2011 03:00 
CTD#2 (AT1808002) - background. Between Endeavour 
and Axial. 47.370117 -129.399783 

    
Multibeam line 37. Don't use. Turn data. 

  7/25/2011 22:21 7/26/2011 05:21 Multibeam line 38. Back on course. 47.350000 -129.410000 

    

Multibeam line 41. Survey for Wilcox Cascadia Station 
OBS: point J47-1  46.879350 -129.648380 

7/26/2011 00:40 7/26/2011 07:40 
Survey for Wilcox Cascadia Station OBS: point J47 
(46.84583° -129.67033°). Multibeam line 41. 46.897000 -129.639000 

7/26/2011 01:13 7/26/2011 08:13 
Multibeam line 41 extends beyond Cascadia Station 
J47. 46.808000 -129.689000 

7/26/2011 06:00 7/26/2011 13:00 Arrive at Axial. At OBH-4 (North) mooring. 45.960583 -130.008733 

7/26/2011 07:01 7/26/2011 14:01 OBH-4 on deck. 
  7/26/2011 07:07 7/26/2011 14:07 Tried to enable Center-BPR but no confirmation. 
  7/26/2011 07:50 7/26/2011 14:50 No luck enabling Center-BPR. 
  7/26/2011 08:19 7/26/2011 15:19 OBH-3 (East) released. 45.942100 -129.978950 

7/26/2011 09:09 7/26/2011 16:09 OBH-3 (East) on deck. 
  7/26/2011 09:45 7/26/2011 16:45 BPR-South released. 45.934117 -129.999883 
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Date 
(local) 

Time 
(local) GMT Date 

GMT 
Time Events Latitude Longitude 

7/26/2011 10:22 7/26/2011 17:22 BPR-South on deck. 
  

7/26/2011 11:05 7/26/2011 18:05 
Deploying new 2011 OBH; OBH-2 (East); where we 
recovered 2010 OBH. This position is surveyed in.  

45.9413167 -129.977167 

7/26/2011 12:30 7/26/2011 18:30 

Start Jason dive J2-580 at ASHES vent field. 30 minute 
delay due to replacing RAM on stbd arm which was 
leaking oil. 45.933152 -130.013773 

7/27/2011 04:00 7/27/2011 11:00 End Jason dive J2-580. 45.933129 -130.006064 

7/27/2011 05:10 7/27/2011 12:10 
Deployed OBH-3 (west) mooring. This is the surveyed 
position. 

45.9319833 -130.017167 

7/27/2011 06:05 7/27/2011 13:10 
Deployed OBH-4 (north) mooring. Position is drop 
location; need to survey this in. 45.960583 -130.008733 

7/27/2011 06:20 7/27/2011 13:20 
Tried to enable Center-BPR again repeatedly from 
multiple locations. 

  7/27/2011 06:50 7/27/2011 13:50 Sent release code to Center-BPR (no confirmation). 
  7/27/2011 07:10 7/27/2011 14:10 Center BPR at surface! 
  7/27/2011 07:15 7/27/2011 14:15 Center BPR on deck! 
  7/27/2011 12:00 7/27/2011 19:00 Start Jason dive J2-581 Pressure dive at Axial.  45.933641 -130.013246 

7/27/2011 12:55 7/27/2011 19:55 

Shut Jason winch down due to overheating. Seawater 
cooling system had been shut off and not restarted. 
(~40 minute delay). Discovered 2011 eruption while 
visiting benchmarks. 

  
7/30/2011 12:50 7/30/2011 19:50 End Jason dive J2-581 (71 hrs 55 min). 45.9344182 -130.0115795 

7/30/2011 13:41 7/30/2011 20:41 
NeMO2011-center BPR deployed. Position is drop 
location; need to survey this in. 45.955467 -130.009570 

7/30/2011 14:10 7/30/2011 21:10 
NeMO2011-south BPR deployed. Position is drop 
location; need to survey this in. 45.934117 -129.999883 

7/30/2011 15:10 7/30/2011 22:10 
RAS in the water.  Jason positioned the RAS at Mkr-33 
vent site on dive J2-583. Jason position listed. 45.933200 -129.982268 

7/30/2011 16:30 7/30/2011 23:30 CTD#3 (AT1808003) at Vixen - Coquille vent field. 45.917023 -129.993960 

7/30/2011 18:15 7/31/2011 01:15 
Tried to talk to the NeMO2009-middle-BPR but could 
not enable it - stuck in 2011 lava? 45.942650 -129.999733 

7/30/2011 18:19 7/31/2011 01:19 Start Jason dive J2-582. 45.9339225 -130.0112463 

7/30/2011 20:26 7/31/2011 03:26 
Jason-2 Kraft arm ground fault at 350m. Returned to 
the surface. 

  
7/30/2011 20:41 7/31/2011 03:41 End Jason dive J2-582 (aborted). 45.9165612 -130.0249203 

7/30/2011 21:32 7/31/2011 04:32 
Start Jason dive J2-583. Mkr-33 vent site to the 
International District. 45.9331668 -129.9825472 

7/31/2011 13:51 7/31/2011 20:51 End Jason dive J2-583.  45.9261704 -129.9801490 

7/31/2011 14:30 7/31/2011 21:30 CTD#4 (AT1808004) at the International District. 45.926433 -129.980350 

7/31/2011 16:00 7/31/2011 23:00 
Heading to Astoria. Collecting EM122 multibeam data 
on the transit. 

  
7/31/2011 16:19 7/31/2011 23:19 Collecting EM122 multibeam data on transit. SOL 49. 

  

8/1/2011 11:26 8/1/2011 18:26 
Stop logging multibeam data. Data fell apart after we 
got up on the continental shelf. 

  
8/1/2011 16:00 8/1/2011 23:00 Arrive in Astoria. End of expedition. 46.188056 -123.830000 
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4.0   POSITIONAL INFORMATION (Vents, Markers, etc.) 
 

Table 4.1   Endeavour Vents and Jason Targets 
The positions in the following table are a combination of old positions determined during previous expeditions, and new 
positions determined during this cruise.  We distinguish between them by putting the year after the vent name.  The 2011 
latitude/longitude positions were generally provided by the Jason navigator, based on USBL fixes while sitting in one place 
(usǳŀƭƭȅ ǘƘŜ άŎǳǊǎƻǊέ Ǉƻǎƛǘƛƻƴ ƛƴ ǘƘŜ ƳƛŘŘƭŜ ƻŦ ǘƘŜ ǎŎŀǘǘŜǊ ƻŦ ŦƛȄŜǎύΦ ¢ƘŜǎŜ Ǉƻǎƛǘƛƻƴǎ ǿƛƭƭ ǾŀǊȅ ǎƭƛƎƘǘƭȅ ŦǊƻƳ ǘƘŜ Ŧƛƴŀƭ Wŀǎƻƴ Řive 
track navigation (renav), which merges the USBL and Doppler positions. 

Vent / Target Latitude Longitude Depth Lat Deg Lat Min Long Deg Long Min 

Baltic 2011 47.967954 -129.087490 2149 47 58.077261 -129 5.249412 

Bambi 2011 25 m hgth 47.968690 -129.087062 2140 47 58.121403 -129 5.223704 

Boardwalk 2011 47.968386 -129.087422 2134 47 58.103178 -129 5.245303 

camera 7 (base of RAS) 47.949297 -129.098334 2185 47 56.957827 -129 5.900037 

camera 8 apprx 47.949306 -129.098355 2187 47 56.958350 -129 5.901287 

Covis Mooring 47.949376 -129.097989 0 47 56.962579 -129 5.879366 

Crypto 2011 47.949795 -129.096886 2198 47 56.987686 -129 5.813173 

Dante 2009 47.949077 -129.097651 2179 47 56.944609 -129 5.859066 

Dante Marker 2011 47.949235 -129.097841 2190 47 56.954094 -129 5.870461 

Dante smoking mat 47.948968 -129.097668 2192 47 56.938093 -129 5.860056 

Dudley 2005 47.948900 -129.097567 0 47 56.933979 -129 5.854011 

Fairy Castle 2011 47.966940 -129.088364 2148 47 58.016390 -129 5.301829 

Gremlin 2011 47.950002 -129.096907 2200 47 57.000094 -129 5.814436 

Grotto 2009 47.949194 -129.098253 2187 47 56.951624 -129 5.895172 

Grotto North Tower 47.949298 -129.098543 2176 47 56.957866 -129 5.912578 

Hulk 2011 47.950185 -129.096930 2186 47 57.011091 -129 5.815824 

Knight 47.967250 -129.088817 0 47 58.034979 -129 5.329036 

Lobo 47.949481 -129.098437 2187 47 56.968883 -129 5.906192 

Lobo Temp Profile Site 47.949507 -129.098332 2190 47 56.970395 -129 5.899931 

Mole Castle 47.967532 -129.089318 2180 47 58.051897 -129 5.359076 

MQ 2008 47.947323 -129.098841 2181 47 56.839382 -129 5.930475 

Orange Mat 47.949539 -129.098314 2190 47 56.972337 -129 5.898835 

Park Place 2011 47.968310 -129.087577 2140 47 58.098622 -129 5.254632 

RAS Grotto 2011 47.949287 -129.098315 2182 47 56.957229 -129 5.898927 

S&M 2008 47.947935 -129.098507 2181 47 56.876077 -129 5.910416 

TP 47.949667 -129.097567 0 47 56.980009 -129 5.854011 

Vent Cap Mound 47.948091 -129.098520 2196 47 56.885439 -129 5.911211 

Ventor 47.967734 -129.089349 0 47 58.064011 -129 5.360969 
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Table 4.2   Axial Vents 
The latitude/longitude positions of some of these vents and were provided by the ROV navigators (Jason and ROPOS), 
based on observations of the incoming fixes while sitting in one place (usually ǘƘŜ άŎǳǊǎƻǊέ Ǉƻǎƛǘƛƻƴ ƛƴ ǘƘŜ ƳƛŘŘƭŜ ƻŦ ǘƘŜ 
scatter of fixes). These positions will vary slightly from the final Jason dive track navigation (renav), which merges the USBL 
and Doppler positions.  These positions at Axial have been re-navigated with increased accuracy as years go by and 
navigation improves. 

Axial Vent 
lat deg min 
(N) 

long deg min 
(W) Z (m) Area Marker 

Dive 
Found 

Nav 
Info Latitude Longitude 

9m Chimney 45° 55.5922Ω 129° 58.7564Ω 1518 Intl Dist Mkr153 
 

2010 45.926536 -129.979273 

2010 nav from bathy & J523 nav. (Mkr153 deployed 2010) 

          

Anemone 45° 55.9951Ω 130° 0.8174Ω 1543 ASHES n/a J2-580 2011 45.933251 -130.013790 

Large diffuse venting area at the S end of ASHES field. Less than 10m SW of Phoenix/Ropos sulfide. Anemones and lots of biota 
present. 

          

Bag City vent 45° 54.9803Ω 129° 59.3492Ω 1536 Pre87 / 2011? Mkr36 R492 2010 45.916338 -129.989153 

Marker and old NeMONet frame not found in 2011.  

          

Boca 45° 55.6615Ω 129° 58.9489Ω 1519 
2011 lava 
flow Mkr170 J2-583 2011 45.927692 -129.982482 

New venting 2011 lava. Diffuse snow blower. Rounded shape. Bowl-like. 

          

Casper 45° 55.0448Ω 129° 59.5793Ω 1538 Coquille n/a R627 2010 45.917414 -129.992989 

Anhydrite chimney, within 10 m of Vixen. 

          

Castle 45° 55.5731Ω 129° 58.7998Ω 1518 Intl Dist n/a R461 2010 45.926218 -129.979996 

Active anhydrite vent at base of large dead sulfide chimney. 

          

Cottonball 45° 55.6733Ω 129° 58.9694Ω 1521 
2011 lava 
flow n/a J2-583 2011 45.927888 -129.982824 

New venting 2011 lava. J2-583 traverse to Int'l Dist. Area with white cotton-like mat and orange sediments. NW of Boca Vent. 

          

Diva 45° 55.5854Ω 129° 58.7385Ω 1524 Intl Dist Mkr150 
 

2010 45.926424 -129.978975 

Anhydrite chimney.  2010 nav from bathy & J523 nav. (Mkr150 deployed 2010) 

          

El Abuelo 45° 55.5745Ω 129° 58.7829Ω 1516 Intl Dist n/a 
 

2010 45.926241 -129.979715 

Extinct sulfide chimney. 2010 nav from bathy & J523 nav. 

          

El Antiguo 45° 55.5773Ω 129° 58.7638Ω 1521 Intl Dist n/a 
 

2010 45.926288 -129.979396 

Extinct sulfide chimney. 2010 nav from bathy & J523 nav. 

          

El Gordo 45° 55.5716Ω 129° 58.7363Ω 1524 Intl Dist Mkr151 
 

2010 45.926194 -129.978939 

Tubeworm bush.  2010 nav from bathy & J523 nav. (Mkr151 deployed 2009-Alvin) 

          

El Guapo 45° 55.5945Ω 129° 58.7687Ω 1507 Intl Dist n/a 
 

2010 45.926575 -129.979479 

Large active sulfide chimney. 2010 nav from bathy & J523 nav. 
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Axial Vent 
lat deg min 
(N) 

long deg min 
(W) Z (m) Area Marker 

Dive 
Found 

Nav 
Info Latitude Longitude 

Escargot 45° 55.5845Ω 129° 58.7471Ω 1520 Intl Dist n/a 
 

2010 45.926409 -129.979119 

Active sulfide chimney. 2010 nav from bathy & J523 nav. 

          

Flattop 45° 55.5692Ω 129° 58.7841Ω 1522 Intl Dist n/a 
 

2010 45.926154 -129.979735 

Extinct sulfide chimney near Castle. 2010 nav from bathy & J523 nav. (Mkr  N5 not seen 2010) 

          

Fuzzy 
Tubeworm Bush 45° 56.0186Ω 130 0.8195Ω 1544 ASHES n/a J2-580 2011 45.933644 -130.013658 

White filamentous bacteria and diverse biota on TW bush. Between Inferno and Mushroom. 

          

Gollum 45° 56.0128Ω 130° 00.7966Ω 1547 ASHES 

 
121, 64, 
Tripod 
21 J2-521 2010 45.933547 -130.013277 

Tubeworm bush with diffuse venting.  Markers deployed in 2010. 

          

Hell 45° 55.9990Ω 130° 00.8378Ω 1546 ASHES n/a 
PIS 
1720 2007 45.933317 -130.013964 

Large active sulfide chimney.  Marker 68 is 5 m SE. Found on Pisces 1986 dive. 

          

Hermosa 45° 55.5908Ω 129° 58.7639Ω 1519 Intl Dist Mkr152 
 

2007 45.926514 -129.979398 

Large active sulfide chimney.  2010 nav from bathy & J523 nav (Mkr152 deployed in 2010) 

          

Inferno 45° 56.0137Ω 130° 00.8204Ω 1547 ASHES n/a 
PIS 
1720 2010 45.933561 -130.013674 

Large active sulfide chimney. Found on Pisces 1986 dive. 

          

Marshmallow 45° 56.0248Ω 130° 0.8056Ω 1544 ASHES none R471 2011 45.933746 -130.013428 

Small anhydrite vent.   

          

Medusa 45° 55.9968Ω 130° 00.8336Ω 1547 ASHES Mkr68 R469 2010 45.933280 -130.013894 

Mkr-68 is at Medusa. Medusa is just a big tubeworm bush ~5m SE of Hell.  

          

Mkr113 Vent 45° 55.3645Ω 129° 59.2862Ω 1526 
Pre87 Lava 
Flow Mkr62 

 
2010 45.922741 -129.988104 

Not visited 2011 post-eruption. Believe it is still there. Marker 62 at site.  Vent still very active venting on top and under pillar.  

          

MkrN3 Vent 45° 56.6230Ω 129° 59.1098Ω 1530 
2011 lava 
flow? n/a 

J2-581 
visited 2011 45.943716 -129.985163 

No previous markers spotted in 2011. Probably covered in 2011 lava. Hard to tell on visit but it looked very different. No blue mat. 
Still has diffuse flow. No markers.  

          

Mkr33 Vent 45° 55.9920Ω 129° 58.9361Ω 1524 
2011 lava 
flow Mkr166 

J2-581 
visited 2011 45.933200 -129.982268 

Area overrun with 2011 lobate lavas. All markers; RAS; etc. buried. Still some diffuse venting happening. 2011 RAS deployed here. 
Also Mkr166 and an MTR deployed. 

          

Mushroom 45° 56.0149Ω 130° 00.8149Ω 1547 ASHES (MkrI) 
PIS 
1720 2010 45.933581 -130.013582 

Small sulfide vent with tubeworms. Found on Pisces 1986 dive. 
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Axial Vent 
lat deg min 
(N) 

long deg min 
(W) Z (m) Area Marker 

Dive 
Found 

Nav 
Info Latitude Longitude 

Old Tubeworms 45° 55.9988Ω 129° 58.9242Ω 1520 
1998 lava 
kipuka  n/a J2-581 2011 45.933313 -129.982069 

A kipuka of 1998 lava surrounded by 2011 lava.  Found heading east from Mkr33. 

          Phoenix / 
ROPOS 45° 55.9979Ω 130° 0.8209Ω 1544 ASHES n/a 1998 2011 45.933299 -130.013682 

ROPOS11 Jason target.  It is actually the position of the small (~2m) sulfide chimney at the S end of ASHES. It looks a bit like a 
"Phoenix" bird; was also called "Ropos" sometimes. 

          

Snow Globe 
45° 
рсΦртлсΩW 129° 59.0935Ω 1521 

2011 lava 
flow n/a J2-581 2011 45.945844 -129.984892 

New venting 2011 lava. Large collapse hole (snowblower) in 2011 lava venting lots of floc and diffuse flow. 

          

Spanish Steps 45° 56.7651Ω 129° 59.0192Ω 1520 

E of Magnesia 
site (E of 2011 
lava) Mkr155 J2-525 2010 45.946085 -129.983654 

Vent site, tubeworms, and marker still there post-2011 eruption J2-581. 

          

Subway 45° 56.5260Ω 129° 59.0796Ω 1518 
2011 lava 
flow n/a J2-581 2011 45.942100 -129.984660 

New venting 2011. Skylight.  A big white hole with a little bit of "lazy floc" and diffuse flow. 

          

Styx 45° 56.0010Ω 130° 0.8125Ω 1544 ASHES 

Mkr21 
~5m 
SW 

 
2011 45.933350 -130.013541 

Diffuse vent area.  This position from 2011 better than previous target. Very little activity in 2011. 

          

Tiny Towers 45° 55.5782Ω 129° 58.7413Ω 1524 Intl Dist n/a 
 

2010 45.926303 -129.979022 

Mini chimneys.  2010 nav from bathy & J523 nav. 

          

Top Gun 45° 55.5906Ω 129° 58.7791Ω 1520 Intl Dist n/a 
 

2010 45.926510 -129.979652 

Large inactive sulfide chimney.  2010 nav from bathy & J523 nav. 

          

Trevi 45° 56.7766Ω 129° 59.0228Ω 1520 

E of Magnesia 
site (E of 2011 
lava) Mkr63 J2-291 2010 45.946276 -129.983713 

Anhydrite chimney.  Still there in 2011 after eruption. Mkr63 at AX202 benchmark. Discovered in 2007.   

          

Village 45° 55.5708Ω 129° 58.8342Ω 1520 W of IntlDist n/a 
 

2007 45.926180 -129.980570 

Not visited in 2010 or 2011. Suspect it is still there post 2011 eruption. 

          

Virgin 45° 56.0196Ω 130° 0.7030Ω 1544 ASHES n/a 
PIS 
1720 2011 45.933660 -130.013216 

Anhydrite chimney.  Found on Pisces 1986 dive. 

          Virgin's 
Daughter 45° 56.0255Ω 130° 00.7932Ω 1547 ASHES n/a 

 
2010 45.933758 -130.013220 

Just north of Virgin - in the general vicinity. Small anhydrites. Still very active in 2006. Pos from Delaney 2010 cruise. 

          
Vixen 45° 55.0396Ω 129° 59.5768Ω 1537 Coquille Mkr57? R627 2010 45.917327 -129.992946 

Anhydrite chimney within 10 m of Casper vent.  Marker laying on ground but no one picked it up. Mkr57? Found 2001. 2007 & 2010 
pos within 2m. 
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4.3    Axial Markers 
The latitude/longitude positions of some of these markers and were provided by the ROV navigators (Jason and ROPOS), 
based on observations of the incoming fixes while sitting in one place (usually ǘƘŜ άŎǳǊǎƻǊέ Ǉƻǎƛǘƛƻƴ ƛƴ ǘƘŜ ƳƛŘŘƭŜ ƻŦ ǘƘŜ 
scatter of fixes). These positions will vary slightly from the final Jason dive track navigation (renav), which merges the USBL 
and Doppler positions. 
 

Table 4.3.1    Axial Markers Observed in 2011 

Marker 
Lat deg 
min (N) 

Long deg 
min (W) 

Depth 
(m) Location Vent Depl 

Nav 
Info Latitude Longitude 

Markers on the Seafloor 
2011 

Mkr 121 
45° 
56.0130' 

130° 
00.7950' 1542 ASHES Gollum 

J2-
521 2010 45.933550 -130.013250 

Mkr64 & tripod 21 also seen 
at site in 2010. 

Mkr 122 
45° 
55.0300' 

129° 
59.5740' 1534 Coquille 

Diffuse 
site 

J2-
520 2010 45.917167 -129.992900 

Deployed by Jason in big 
tubeworm bush. 

Mkr 150 
45° 
55.5854' 

129° 
58.7385' 1520 

Intl 
District Diva 

J2-
523 2010 45.926424 -129.978975 

Deployed by Jason at Diva 
Vent (J2-523) 

Mkr 151 
45° 
55.5716' 

129° 
58.7363' 1520 

Intl 
District El Gordo   2010 45.926194 -129.978939 Deployed by Alvin in 2009 

Mkr 153 
45° 
55.5900' 

129° 
58.7520' 1517 

Intl 
District 

9meter 
Chimney 

J2-
523 2010 45.926500 -129.979200 

Deployed by Jason in 2010 at 
9-meter chimney (J2-523) 

Mkr 155 
45° 
56.7651' 

129° 
59.0192' 1520 

E of 
Magnesia 
site (E of 
2011 lava) 

Spanish 
Steps 

J2-
525 2010 45.946085 -129.983654 

Spotted on J2-581 post-2011 
eruption. Deployed at new 
vent near Trevi (J2-525) 

Mkr 166 
45° 
55.9896' 

129° 
58.9371 1520 

Mkr33 
Site 

Mkr33 
Vent 

J2-
583 2011 45.933164 -129.982282 

Deployed on top of a rock 
next to the MTR and 
RAS2011. 

Mkr 169 
45° 
55.5908' 

129° 
58.7639' 1519 

Intl 
District Hermosa 

J2-
583 2011 45.926514 -129.979398 

Deployed on the seafloor ~1 
m away from the anhydrite. 

Mkr 170 
45° 
55.6615' 

129° 
58.9489' 1519 2011 flow Boca 

J5-
583 2011 45.927692 -129.982482 

Off to the side of round lava 
domes with diffuse milky 
fluid and snowblower floc. 
On shiny black 2011 lava. 

Mkr 21 
45° 
55.9964' 

130° 
00.8152' 1547 ASHES 

~5m SW 
of Styx   2007 45.933274 -130.013586 

J2-580 (2011) saw the bucket 
lid laying on the seafloor E of 
Phoenix/ROPOS. Styx looks 
nearly dead. 

Mkr 47 
45° 
56.0069' 

130° 
00.8095' 1542 ASHES 

between 
Gollum-
Dave's 

 
2010 45.933448 -130.013491 

OK still there 2011. On rusted 
frame in tubeworm patch. 

Mkr 60 
45° 
57.3071' 

130° 
00.5936' 1534 

Caldera 
Center 

AX101 
bmrk 

R-
623 2007 45.955119 -130.009893 

5m N from benchmark 
caldera center. 

Mkr 61 
45° 
57.3016' 

130° 
00.5936' 1534 

Caldera 
Center 

AX101 
bmrk 

R-
623 2007 45.955027 -130.009893 

5m S from benchmark 
caldera center. 

Mkr 62 
45° 
55.3645' 

129° 
59.2862' 1526 

Pre 87 
Flow 

Mkr113 
vent 

J2-
289 2010 45.922741 -129.988104 

Deployed 2007. Site still 
active (07) but no signs of old 
marker 113. 

Mkr 63 
45° 
56.7834' 

129° 
59.0293' 1521 

E of 
Magnesia 
site (E of 
2011 lava) 

AX202 
bmrk 
near 
Trevi 

J2-
581 2011 45.946390 -129.983822 

This replaced the marker 
near Magnesia bmrk; now 
gone. Benchmark moved E to 
Trevi. 

Mkr 64 
45° 
56.0136' 

130° 
00.7980' 1545 ASHES Medusa 

J2-
293 2011 45.933560 -130.013300 

Saw this at Medusa, SE of 
Hell ~5m on J2-580. Did not 
see Mkr-121 that was 
supposed to be here. 
Swapped out its position for 
Mkr64 - here. 

Mkr 65 
45° 
54.9700' 

129° 
59.3700' 1534 

Pre 87 
Flow 

AX104 
bmrk 
near Bag 
City 

R-
623 2010 45.916167 -129.989500 

Near AX104 cement pressure 
sensor benchmark. Bag City. 
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Marker 
Lat deg 
min (N) 

Long deg 
min (W) 

Depth 
(m) Location Vent Depl 

Nav 
Info Latitude Longitude 

Markers on the Seafloor 
2011 

Mkr 66 
45° 
56.0052' 

129° 
58.9367 1517 

N of 
Mkr33 
site 

AX203 
bmrk 
near 
Mkr33 
site 

J2-
581 2011 45.933420 -129.982278 

~24m due N of Mkr33 nav 
target. Moved with old 
benchmark from S pillow 
mound to replace benchmark 
and marker overrun with 
2011 lava. Benchmark re-
named AX203. 

Mkr 68 
45° 
55.9960' 

130° 
00.8340' 1542 ASHES 

Medusa-
2010 

J2-
521 2011 45.933550 -130.013250 

J2-580 (2011) seen SE of Hell 
~5m. Did not see Mkr121 at 
Medusa (where it plotted) 
that was listed to be here. 
Took position of old Mkr121 
and used it for Mkr68.  

observ. 
platform  

45° 
56.0173' 

130° 
0.8336' 1545 ASHES 

W of 
Inferno 

J2-
580 2011 45.933622 -130.013894 

Test platform and junction 
box for the observatory. 

Smiley 
45° 
55.9953' 

129° 
58.9069' 1517 

98 Lava 
Flow 

E of 
Mkr33 
Site   2011 45.933255 -129.981781 

Smiley face marker on 
"Roman aqueduct". Drove 
over J2-525. Dave Butterfield 
deployed this on an Alvin 
dive. 

Tripod 
21 

45° 
56.0140' 

130° 
00.7973' 1547 ASHES Gollum   2010 45.933567 -130.013288 

Small tripod Mkr-21. Spotted 
2010. 

 

Table 4.3.2   Axial Markers Missing in 2011 

These markers could not be found during the 2011 Jason dives. Most missing markers are related to the new 2011 lava 

flow, either directly in the path or nearby. The missing markers at Ashes were mostly old, small markers that may have lost 

their buoyancy or disappeared in some other fashion. 

  

Marker 
Lat Deg 
Min (N) 

Long Deg 
Min (W) Z (m) Area Vent 

Nav 
Info Comments Latitude Longitude 

Mkr152 

45° 

55.5930' 

129° 

58.7620' 1517 

Intl 

District Hermosa 2010 

Gone (J2-583) 2011. Deployed by 

Alvin in 2009 at El Guapo but 

moved by Jason in 2010 to 

Hermosa chimney (J2-523) 45.926550 -129.979367 

Mkr156 
45° 
56.7766' 

129° 
59.0228' 1520 

E of 2011 
lava Trevi 2010 

Gone 2011. Line burned (lying 
down) and marker probably 
melted in vent. [Deployed at Trevi 
(J2-525).] 45.946276 -129.983713 

Mkr19 
45° 
56.0092' 

130° 
00.8200' 1547 ASHES Inferno 2010 

Gone 2011. [1998 unreadable due 
to bio-coating; marker deployed 
1996. Spotted 2010 (bucket lid).] 45.933486 -130.013666 

Mkr36 
45° 
54.9803' 

129° 
59.3492' 1536 

2011 
lava? Bag City 2010 

Gone 2011. [Depl 07  J2-289. 2010 
pos 15m from 2007.] 45.916338 -129.989153 

Mkr52 
45° 
56.6230' 

129° 
59.1098' 1530 2011 lava 

MrkrN3 
vent 2010 

Gone 2011. [Mkr N3 not seen for 
many years. Mkr52 spotted 2010 
J2-525 after sampling nearby.] 45.943716 -129.985163 

Mkr53 
45° 
55.9990' 

129° 
58.9420' 1523 2011 lava 

Mkr33 
vent 2010 

Gone 2011. [Near AX103 
benchmark at Mkr33 site.] 45.933317 -129.982367 

Mkr54 
45° 
55.9959' 

130° 
00.8298' 1547 ASHES 

Phoenix / 
ROPOS 2006 

Gone 2011. [Deployed 2007 (J2-
293) on west edge of ROPOS vent 
(white diamond).] 45.933265 -130.013830 

Mkr55 
45° 
55.9920' 

129° 
58.9361' 1524 2011 lava 

Mkr33 
vent 2010 

Gone 2011. [Marker 55 deployed 
in 2006. Mkr33 may have gone 
missing in 02/03.] 45.933200 -129.982268 

Mkr57 
45° 
55.0396' 

129° 
59.5768' 1537 Coquille Vixen 2010 

Gone 2011. [Deployed 2007.  (J2-
289) Old mkr57 deployed on 
R857(04). 2010 moved by ~0.5m. ] 45.917327 -129.992946 
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Marker 
Lat Deg 
Min (N) 

Long Deg 
Min (W) Z (m) Area Vent 

Nav 
Info Comments Latitude Longitude 

Mkr67 
45° 
56.7670' 

129° 
59.1020' 1524 2011 lava Magnesia 2010 

Gone 2011. [Marker on AX102 
benchmark near Magnesia.] 45.946117 -129.985033 

Mkr69 
45° 
55.9979' 

129° 
58.8965' 1525 2011 lava Cloud Pit 2007 

Gone 2011. [Marker next to hole 
with MTRs nearby ('07). 2010 J2-
525 7m from 2007 pos.] 45.933298 -129.981609 

 

 

Table 4.4   Seafloor Benchmarks at Axial 
Location of remaining cement benchmarks, deployed in 2010, and positions of relocated older benchmarks (which replaced 

cement benchmarks covered in 2011 lava). 

AXIAL CEMENT 
BENCHMARK NAMES Marker Latitude Longitude Depth 

Lat 
deg Lat min 

Long 
deg Long min 

AX-106 Ashes  45.934448 -130.011599 1542 45 56.0669 -130 0.6960 

AX-101 Caldera Center 60, 61 45.955202 -130.009874 1532 45 57.3121 -130 0.5924 

AX-104 Bag City 65 45.916166 -129.989499 1534 45 54.9700 -129 59.3700 

AX-105 Pillow Mound 
moved 66 to 
Mkr33 AX103 45.863170 -130.003755 1718 45 51.7902 -130 0.2253 

Metal benchmarks moved in 2011 to be temporary (moved from Caldera Center and Pillow Mound) 

AX-202 Trevi 63 45.946390 -129.983822 1520 45 56.7834 -129 59.0293 

AX-203 Marker 33 site 66 45.933420 -129.982278 1516 45 56.0052 -129 58.9367 

Old cement benchmarks buried by 2011 lava flow (gone!) 

AX-102 Magnesia 67 gone 45.946116 -129.985033 1524 45 56.7670 -129 59.1020 

AX-103 Marker 33 site 53 gone 45.933311 -129.982361 1520 45 55.9987 -129 58.9417 

  

Table 4.5   Snowblower Vents Discovered by MBARI on 2011 Lava Flow 
Vents were identified on the MBARI expedition directly following AT18-08 field operations. Positions provided by Dave 

Clague and Jenny Paduan. 

MBARI Vent Latitude Longitude Description 

Snowblower 45.943873 -129.984953 MBARI 2011: Snowblower vent. 

Snowblower 45.943813 -129.984906 MBARI 2011: Collapsed lobe with snowblower vent. 

Snowblower 45.940369 -129.984454 MBARI 2011: Snowblower vent. 

Pillars-mat 45.92772 -129.98242 
MBARI 2011: Nearby Boca are lava pillars with bacterial mat on 
top, gently venting fluid. 

Snowblower 45.92417 -129.98254 MBARI 2011: Snowblower vent. 

Older-diffuse 45.92744 -129.98278 
MBARI 2011:  An older diffuse venting site with mostly dead 
tubeworms. 
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Table 4.6   Deployment and Recovery of MTR and HOBO/MISO Temperature Probes 

Vent / Marker Temp Probe 
Dive 
Deployed  

Dive 
Recovered  Comments 

Gollum (Mkr 121) MTR 4127 J2-521 J2-580 On recovery, clock was 00:16:49 early 

Styx MTR 4001 J2-521 J2-580 On recovery, clock was 00:09:23 early 

Hermosa MTR 3291 J2-523 J2-583 On recovery, clock was 00:12:08 early 

Mkr 33 MTR 3292 J2-524 LOST Deployed near RAS intake in 2010 

Mkr 33 MTR 3292 J2-524 LOST On top of RAS cover 

Mkr 33 MTR 3039 J2-524 LOST On RAS intake line 

Mkr 33 MTR ??? ??? LOST 
MTR in the tubeworm bush visible from the pressure 
benchmark, not recovered in 2010. 

Mkr N3 vent MTR 3049 J2-525 LOST 
Put in same vent as previous MTR and where fluid sample was 
taken in 2010 

          

Virgin HOBO 153 J2-521 J2-580 Put in anhydrite chimney vent 

Trevi MISO 101 J2-525 J2-581 Put in anhydrite chimney vent 

Vixen MISO 102 J2-520 J2-581 Put in anhydrite chimney vent 

Casper MISO 104 J2-520 J2-581 Put in anhydrite chimney vent 

Diva MISO 129 J2-523 J2-583 Put in anhydrite chimney vent 

Castle MISO 130 J2-523 J2-583 Put in anhydrite chimney vent 

          

Mkr113 Vent (Mkr 62) MTR 4128 J2-520   
Deployed about 1 m east of Marker 62.  MTRs deployed in 2010 
will record 2 years 

Bag City MTR 3087 J2-520   Couldn't find in 2011. 

Fuzzy tubeworm bush MTR 3041 J2-580   Between Inferno and Mushroom vents 

Marshmallow MRT 3334 J2-580   ASHES 

Anemone vent MTR 4096 J2-580   ASHES 

Mkr 33 site MTR 4094 J2-581   In 2011 lavas 

Mkr N3 vent MTR 3312 J2-581   In 2011 lavas 

Boca MTR3043 J2-583   In 2011 lavas - snowblower vent 

          

Virgin MISO 103 J2-580   Put in anhydrite chimney vent 

Trevi MISO 135 J2-581   Put in anhydrite chimney vent 

Casper MISO 141 J2-581   Put in anhydrite chimney vent 

Vixen MISO 147 J2-581   Put in anhydrite chimney vent 

Diva HOBO 153 J2-583   Put in anhydrite chimney vent 

Castle MISO 102 J2-583   Put in anhydrite chimney vent 
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4.7   Moorings at Axial Seamount 

  

Table 4.7.1 Instrument Mooring Positions 
Items suspended above the bottom (as of July 2011 AFTER Axial 2011 cruise) 

Instrument 

Longitude 

degree 

minute 

Latitude 

degree 

minute 

Longitude 

decimal 

degree 

Latitude 

decimal 

degree 

Depth of 

instrument 

on bottom 

Height of 

mooring 

(glass ball 

flotation) 

Depth 

of top of 

mooring 

NeMO2011-center-BPR* -130° ллΦртпΩ прϲ ртΦонуΩ -130.009567 45.955467 1550 15 1535 

NeMO2009-middle-.twϞ -мнфϲ рфΦфупΩ прϲ рсΦррфΩ -129.999733 45.942650 1543 15 1528 

NeMO2011-south-BPR* -мнфϲ рфΦффоΩ прϲ рсΦлптΩ -129.999883 45.934117 1541 15 1526 

        

RAS @ Mkr33 -мнфϲ руΦфосΩ прϲ ррΦфууΩ -129.982267 45.9331337 1520 40 1480 

        

OBH-1 (South)** -мнфϲ руΦфмпΩ прϲ ррΦлуфΩ -129.981900 45.918150 1555 30 1525 

OBH-3 (West) -молϲ лмΦлолΩ прϲ ррΦфмфΩ -130.017167 45.931983 1442 30 1412 

OBH-2 (East) -мнфϲ руΦсолΩ прϲ рсΦптфΩ -129.977167 45.941317 1535 30 1505 

OBH-4 (North)* -молϲ ллΦрнпΩ прϲ ртΦсорΩ -130.008733 45.960583 1553 30 1523 

* Drop location (not surveyed) 

Ϟ /ƻǳƭŘƴΩǘ ŜƴŀōƭŜ ƛƴ Wǳƭȅ нлмм ς stuck in 2011 lava? 

** Confirmed stuck in 2011 lava 

 

Table 4.7.2   Transponder Moorings 
All Benthos XT-слллΩǎΣ ŀ мт-inch glass ball floating at the top of a 200-m long mooring line made of parachute chord.  All 

were deployed in 2003 and used during cruises in 2003 2004, and 2007.  They all interrogate at 9.0 kHz, but I imagine the 

batteries are all dead now. Delaney recovered the 10.0 Lava Net transponder during the expedition following ours, so it is 

not included in the table below. 

Reply Frequency 

(kHz) UTM X UTM Y 

Long (decimal 

degrees) 

Lat (decimal 

degrees) 

Depth (top of 200-m 

high mooring) 

Enable 

Code 

Disable 

Code 

Lava Net        

8.5 424349 5086129 -129.975673 45.924567 1320.87 A B 

11.5 422407 5086195 -130.000728 45.924940 1326.71 A B 

7.5 421926 5087976 -130.007223 45.940918 1336.26 A B 

CASM Net        

8.0 421279 5093140 -130.016412 45.987312 1363.79 A B 

10.0 420510 5094426 -130.026552 45.998798 1306.48 A B 

9.5 419661 5093074 -130.037288 45.986528 1277.21 A B 

 

Table 4.8   CTDs During AT18-08 Expedition 

GMT Name 2011 Endeavour / Axial CTD Information Latitude Longitude 
Lat 
Deg Lat Min 

Long 
Deg Long Min 

7/24 
1000 

CTD1-
AT1808001 

Endeavour:  on axis over Bambi vent. CTD 
feature noted as "Godzilla Plume". 47.968617 -129.086800 47 58.1170 -129 5.2080 

7/26 
0300 

CTD2-
AT1808002 

Background:  between Endeavour and 
Axial. 47.370117 -129.399783 47 22.2070 -129 23.9870 

7/30 
2330 

CTD3-
AT1808003 Axial:  Vixen - Coquille vent field. 45.917023 -129.993960 45 55.0214 -129 59.6376 

7/31 
2130 

CTD4-
AT1808004 Axial:  at the International District. 45.926433 -129.980350 45 55.5860 -129 58.8210 
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5.0   DISCIPLINE SUMMARIES 

 

5.1   GEOLOGY 

 

5.1.1   Observations About the 2011 Eruption 
Bill Chadwick 

 
Here's a summary of what we were able to learn about the Axial 2011 eruption during our limited time at Axial 
(3 Jason dives over 5 days, while completing fluid sampling and pressure measurement tasks).  Everyone on this 
cruise went all out to get as much done as possible in a short amount of time, and I'm proud of our collective 
accomplishment. 
 
NEW LAVA DISTRIBUTION 
 The 2011 lava appears to have been erupted along the upper south rift in a similar area to the 1998 eruption, 
however, its eruptive vents are probably further west than in 1998.  We know east of the Marker 33 site (M33) 
2011 lava does not overflow the 1998 collapse area, so its eastern margin is within the 1998 flow.  The same 
thing was observed at the latitude of the International District vent field.  However west of M33 2011 lava does 
overflow the 1998 collapse area toward the west and we discovered that 2011 lava had flowed 2 km west with a 
flow front ~170 m east of the ASHES vent field (!).  That flow front is along the edge of a former basin in the 
MBARI AUV bathymetry, but it now is upslope from the flow front toward the east.  Other possible evidence for 
2011 lava to the west of the rift is that we could not talk to our "middle BPR" mooring.  We did not get to that 
mooring with Jason to visually inspect it, so there could be another explanation for why it wouldn't talk, but the 
most likely explanation is that it is stuck in 2011 lava.  The "south BPR" mooring did successfully release, even 
though it is directly between M33 and ASHES. During the cruise it was not obvious that there was 2011 lava in 
the Magnesia and Marker N3 sites, because the bathymetry at those sites now is almost identical to that before 
the eruption.  However, remapping by the MBARI AUV makes it clear that those areas were overrun by new 
lava.  When we traversed south from Magnesia to M33, it was clear there was 2011 lava in the floor of the 1998 
collapse area.  2011 lava ends about 70 SSE of M33, where we found and sampled a clear contact, but we 
followed a 2011 flow front along a traverse SW of M33 for about 500 m, and then encountered it again inside 
the 1998 collapse area as we traversed SE back toward the International District, but it stopped a couple 100 m 
west of there.  The only observations we have south of there are that we found the OBH-South mooring stuck in 
2011 lava, and 2011 lava invaded the collapse areas (but did not overtop them) around Bag City vent.  No new 
lava in the Vixen/Coquille area. 
 
LAVA MORPHOLOGY & APPEARANCE 
 The lack of collapse features in the 2011 lava suggests this eruption was longer lived than the one in 1998 (and 
so does the long flow to the west).  The 2011 flow is pillowed at its thin margins and these are the only places 
where it looks black and young.  In most other places it is uncollapsed lobate lava and where it is thick it is 
covered with a thick orange/tan gelatinous mat. We saw the same thing right after the 1998 eruption.  This 
appearance can be very deceptive and confusing at first until to understand what you're looking at by looking at 
it closely.  The mat-covered 2011 lava looks very "old" at first look, but the mat is probably 
hydrothermal/biological in origin, not pelagic sediment.  It must form as the lava cools.  
  
VENTING & WATER COLUMN 
We observed very little hydrothermal venting from the 2011 lavas.  The M33 site is still venting.  We did find two 
new slow-blower vents - one just south of Magnesia (off the new lava, an area which also had them in 1998) and 
another one in the 2011 lava flow west of the International District.  However, the water was VERY murky 
everywhere in the caldera with a lot of floc in the water.  For example, most of the time Medea could not see 
Jason on the seafloor from only 40 m above.  So there must have been many more active (snowblower) vents 




