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into buckets to be sent to Deardorff.  Sample ALV5007-8 is a collection of glass fragments sucked 
up in a slurp sample. 

All of the samples are aphyric with only minor amounts (<1%) of plagioclase 
microphenocrysts and vesicles. Upper surface glass is fresh with little (<5mm) to no measurable Mn 
crust and 2-8 mm thick.  These characteristics are typical of the 2005-06 flow in this area. The lower 
surfaces of the lobate lavas range from being glassy to non-glassy, microvesicular texture with drips 
and rills. Pieces of sulfide chimneys were sampled at 5008-11, 5009-5 (P vent) and 5009-10 (Bio 9 
vent). 

IV. HOV Alvin Operations 

Table 5: Alvin Dives for ECS leg of At42-06 

Latitude Longitude Pilot Port Observer 
Starboard 
Observer 

Dive 
start 
time 
(UTC) 

Dive 
end 
time 
(UTC) 

Max 
depth 
(m) 

Reason 
to 
surface 

9.840283 -104.294347  
Jefferson 
Grau Santiago Herrera 

Aida 
Farough 13:53 23:22 2518 

Science 
complete 

9.847627 -104.292675  
Danik 
Forsman 

Elizabeth 
Trembath-
Reichert Alysia Cox 13:59 23:02 2522 

Science 
complete 

9.842032 -104.290879  
Mike 
Skowronski 

Karthik 
Anantharaman 

Dalton 
Hardisty 14:00 23:42 2516 

Science 
complete 

9.834956 -104.290622  
Jefferson 
Grau Heather Fullerton 

Drew 
Syverson 13:57 23:04 2516 

Science 
complete 

 

Table 6: Vent sites visited during ECS leg of At42-06 
Location Lat. Lon. Dive Number(s) 
Riftia Mound 9˚ 50.29 -104˚ 17.48 5006, 5009 
Bio9 9˚ 50.32 -104˚ 17.48 5006, 5008, 5009 
M Vent 9˚ 50.79 -104˚ 17.60 5007 
Teddy Bear 9˚ 50.51 -104˚ 17.50 5007, 5008 
P Vent 9˚ 50.28 -104˚ 17.47 5007, 5008, 5009 
Tica 9˚ 50.41 -104˚ 17.51 5008, 5009 
Marker 28 9˚ 50.17 -104˚ 17.45 5009 
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Figure 10.  (A.) Basket design for dives 5006 and 5007. (B.) Basket load for dive 5006 (5007 was the 
same except current meter and thermal blankets were replaced with HighT logger). (C.) Basket for 
dive 5008.  (D.) Basket for dive 5009.  
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Dive 5007 
Dec 11, 2018 
Pilot: Danik Forsman           Port: Elizabeth Trembath-Reichert          Starboard: Alysia Cox 
 

 
Figure 18. Alvin track (black line) overlain on Sentry bathymetry map for 5007; red dots are sample sites. 

 
Dive began east of the axis, north of M vent (first target). They noted the stop of 

bioluminescence at 428 m and its return at 787 m. They were on bottom at 15:00. They transited 
over alternating sheet, lobate, and pillow lava with collapses in the later types. Arrival at M vent was 
confirmed by marker on top of tallest pillar (Figure 19).  

After arrival at M vent, they completed a video survey (starboard arm 4K camera -15:31) and 
probed the temperature of vents along the tallest pillar (max temps ~40-50°C). There was a rampart 
extending from the base of the marker pillar to another pillar, termed “Crab Condo,” based on its 
intricate terracing with many brown crab inhabitants. The base structure of the rampart and Crab 
Condo appeared to be heavily altered lava, rather than sulfides. 
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V. Sentry  operations 
Sentry successfully completed four dives at 9° 50’ N, scheduled during night-time 

operations in order to dovetail with the daytime Alvin dive program (Table 7).  An 
accelerated processing routine devised by the Sentry group enabled multibeam bathymetry 
data from Sentry to be delivered to the science party less than 1 hr after Sentry was recovered 
each morning.  This process allowed bathymetric data from Sentry to be used as electronic 
underlays for the Alvin onboard navigation system, and as field maps for observers.  This 
capability greatly improved the accuracy and efficiency of sampling and imaging activities on 
the seafloor.   

Three dives (523, 525, and 526) were designed for optimal multibeam bathymetric 
and sidescan sonar data collection, while a fourth dive (524) was designed for detailed 
measurements in the water column above the active hydrothermal vent field, as part of the 
wider heat flow experiment. A summary of the dive program is in Figure 30 and Table 7, and 
individual dive descriptions are below. 

All dives were planned with close co-ordination between the science party and the 
Sentry Group.  This close collaboration meant that we were able to optimize coverage and 
data quality by considering various vehicle and track line configurations, in particular while 
preparing for the experimental water column survey during dive 524. 

The ship was able to remain in close vicinity of Sentry throughout this sequence of 
dives, maintaining a consistent heading and distance from the vehicle.  Combined with the 
effects of low relief bathymetry, and the skilled processing of the Sentry Group, this strategy 
resulted in excellent navigation. The final gridded multibeam and sidescan data are free of 
any significant navigational artifacts, data drop-outs or vehicle dynamics noise. 
 

  
Table 7.  Summary of Sentry program during ECS portion of AT42-05. 
 
Figure 30. Map showing location of 
four Sentry dives completed at EPR 
9°50’N during AT42-05. 
Bathymetric grid underlay is 
shipboard survey carried out in 
2011 during cruise TN188 in 2005, 
gridded at 30 m resolution. 
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Figure 36. Map showing merged Sentry multibeam bathymetric data acquired during Sentry 
dive 525 and 526, gridded at 1 m node spacing. 
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Figure 37. Map showing merged low-frequency sidescan sonar data acquired during Sentry 
dive 525 and 526, east look direction, gridded at 0.25 m. Courtesy Ian Vaughn, Sentry Group.  
 

Sentry Ops



Outreach 
- Ship to Classrooms (~520 students) 
- AGU Live from the seafloor and Top Lab 
- ECS Facebook (~350 followers, 34,000 reach) 
- ECS Twitter (~171,216 reach) 
- IG/AGU IG takeover (~7000 likes/comments) 
- ECS Blog posts (~800 page views) 
- ECS/OASIS San Diego Event (~800 visitors)



Direct Outcomes 

- 90% ECS responded now more capable as a Chief Scientist at sea 


- Interdisciplinary deep sea network of peers


- Lectures at participant institutions


- Proposals (NSF/DOE)

- Submitted (2)

- Planned (3)


- UNOLS Chief Sci R/V Pelican (Santiago)


- Outreach talks, print and TV interviews (even some DJ sets)


- Videos and hand samples on display in campus public spaces


- ECS mentors able to provide samples for undergraduate, masters, PhD 
students in their labs


