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1 Overview

1.1 The LADDER Project

LADDER-3 is the final cruise of a series of three as part of the LADDER project. The earlier
cruises, LADDER-1 and LADDER-2, occurred in October 2006 and December 2006 to January
2007, respectively. The LADDER project aims to address the following questions:

1. What are the mean and temporally varying flows in the vicinity of a mid-ocean ridge
crest, and what is their spatial structure and coherence?

2. What is the magnitude of the diapycnal diffusivity near the ridge crest?

3. How rapid is lateral dispersion, and how effective is lateral homogenization by eddy
diffusion near the ridge crest?

4. What are the influences of advection and eddy diffusion on the maximal dispersal
distance of vent species with given larval life spans?

5. What are the effects of ontogenetic changes in larval behavior (i.e., vertical positioning)
on species’ dispersal distances?

6. How are the probabilities that larvae will be lost from the ridge system influenced by
topography and flow? Might the axial summit trough inhibit off-axis transport of larvae,
and serve as a conduit between habitable vent sites?

In order to address these questions, an observational program was carried out near the crest of
the East Pacific Rise between 9°10’N and 9°50’N (Figure 1.1). Activities were "‘round-the-clock’
(Table 1.1) and included submersible and shipboard operations:

Plankton Pumps & Sediment Traps (Sections 2.1 and 2.2). The spatial and temporal
distributions of larval invertebrates are investigated by sampling with plankton pumps and
sediment traps near the seabed and at the height of the neutrally buoyant hydrothermal
plumes. The samples will be used to quantify larval abundances with respect to potential
barriers to dispersal (e.g., the axial summit trough walls, or lateral offsets in the ASCT) and
distance from potential source populations.

Colonization Experiments (Sections 2.3 and 2.4). Colonization experiments conducted with
Alvin in order to quantify the influence of larval supply on recruitment, and monitor changes in
recruitment as the new (post-eruption) vent communities mature.

Physical-Oceanography Moorings (Section 3.1). Seven moorings equipped with 15 current
meters and 2 velocity profilers were recovered after a year-long deployment in order to
determine the velocity field near the EPR crest.



10" 00'N

9" 45'N

9" 30'N

9" 15'N

9°00'N M§ 3
105° 0O'W 104° 45'W 104" 30W 1047 15W 104" 00'W 103" 45'W

Figure 1.1. Station locations of the LADDER-3 Physical Oceanography (including
microstructure profiling) work. Red and magenta crosses indicate moorings with
regular current meters and velocity profilers, respectively.

CTD/LADCP Survey (Sections 3.2 to 3.4). A CTD/LADCP survey was carried out in order to
determine a quasi-synoptic snapshot of the hydrography and velocity field in the region of the
current meter array and along the Lamont Seamount chain.

1.2 Other Projects

Other complementary projects were carried out during the cruise by independent investigators
with funds outside the LADDER project:

Microstructure Profiler (PI’s St. Laurent and Thurnherr, Section 4.1). A survey using a deep
microstructure profiling system (DMP) was coordinated with the CTD/LADCP deployments,
carried out at night, and occasionally during daytime, along the EPR axis and on the flanks. The



objective was to investigate mixing in the deep ocean in the region of a fast-spreading ridge.
The sampling program consisted of examining both the microstructure and finestructure of
ocean mixing. Miscrostructure is on a scale of centimeters to millimeters and finestructure is on
the scale of meters. The Microprofiler measures the turbulence and mixing rates on the
microstructure scale and the lowered acoustic Doppler profiler measures those of the
finestructure. These measurements yield direct estimates of turbulent dissipation rates and
finestructure parameters. The measured dissipation rates will be used to improve circulation
and climate models.

Nutrient chemistry (Pl Schwartz, Section 4.2). The objective of this project is to collect water
samples from the portion of the water column known as the oxygen deficit zone. This region is
~500-900 m below the ocean surface and is marked by a significant decrease in dissolved oxygen
concentrations due to respiration of organic matter (OM). One of the ways that OM is consumed
is via a process called denitrification in which nitrate (NQOs) is transformed in dinitrogen gas
(N2). Analysis of the concentrations of inorganic nutrients (including nitrate) and dissolved N2
in these samples will allow me to see just how much denitrificaton is occurring in these waters
and to determine whether the mixing between various oceanic water masses in this region of
the eastern tropical north Pacific alters the rate of denitrification.

Particulate chemistry (Pl Breier, Section 4.3). This is the first at-sea deployment of a new
oceanographic tool, a suspended particulate rosette (SUPR) sampling system capable of rapidly
filtering 25 large water volume samples (> 100 liters per sample) for suspended particulates
during a single CTD cast or moored deployment. This instrument is part of an in-situ chemical
analysis package that will allow us to investigate the question of how iron- and manganese-rich,
hydrothermal plume particles affect seawater chemistry and to what extent these particles fuel
microbial activity in deep-sea hydrothermal plumes.

Hydrothermal Vent Meiobenthos (Pl Bright; section 4.4). The aim of this meiofauna project is to
study the present status of the meiobenthic community shortly past eruption and to follow the
succession of colonization and development of communities. Cruise activities included
collection of meiofauna from different natural substrates, from the water column at various
heights above the bottom, and from off-axis sediments. Additionally, meiofauna settlement
devices were deployed and recovered. A complementary project on development of Riftia
pachyptila was also conducted. The aim of this project is to study the infection process, growth,
and developmental processes in Riftia pachyptila symbiosis as well as cell kinetics in symbiont-
containing and symbiont-free host tissue. Cruise activities included recovery and re-
deployment of tubeworm settlement devices, and recovery of basalt from warm vents to collect
small tubeworms.



Table 1.1. Schedule of activities during the LADDERS3 cruise

Date Day Ops Dive Objectives Divers Night Ops
13-Nov depart Manzanillo, transit
14-Nov transit
15-Nov  9-10: microprofiler, recover 9-50: CTD/LADCP,
SA, CTD/LADCP microprofiler
16-Nov 9-50: Recover Trap-L1, 9-50: CTD/LADCP,
Deploy Pump_L15 & L16 microprofiler
17-Nov  9-50 AD4366 P vent, position pump, 8 sandwiches, slurp  Susan, 9-50: CTD/LADCP,
limpets, box limpets Ben microprofiler
18-Nov 9-50, AD4367, Recover P vent, recover 7 sandwiches, deploy 15, Lauren,  9-50: CTD/LADCP,
Pump_L16 (L15 delayed) benchmark survey, Niskins Angel microprofiler
19-Nov CTD/LADCP, microprofiler, CTD/LADCP, microprofiler
Recover Pump_L15 & WF
20-Nov CTD/LADCP, microprofiler, CTD/LADCP, microprofiler
Recover W3 and W1 Deploy Pump_L17 & L18
21-Nov 9-47, AD4368, V-vent V-vent, recover 15 sandwiches, slurp Lauren, CTD/LADCP, microprofiler
limpets, collect mussels Nika
22-Nov  9-50, AD4369, Recover Tica, recover 16 sandwiches/blocks, deploy  Susan, 9-50: Deploy Pump_L19
Pump_L17 & L18 limpet condos, benchmark survey Xinfeng  (with SUPR) and
Pump_L20, CTD/LADCP,
23-Nov CTD/LADCP, microprofiler, CTD/LADCP, microprofiler
Yo-Yo at seamount site DB
24-Nov CTD/LADCP, microprofiler CTD/LADCP, microprofiler
25-Nov  9-30, AD4370, K vent, K-vent, recover 15 sandwiches Carly, CTD/LADCP, microprofiler
Recover Trap_L2 and CA PIT
26-Nov  9-50, AD 4371, Recover Tica: check pump, recover 8 sandwiches & Susan, 9-50: Deploy Pump_L21
Pump_L19 (with SUPR) & blocks, recover limpet condos; Matt (W/SUPR) & L22,
L20 Tica/Alvinella: 1 sponge, 3 TACs, 2 rocks CTD/LADCP, microprofiler
27-Nov  9-50, AD4372 Sketchy: recover 10 sandwiches, 1 sponge, 3  Andreas, 9-50:CTD/LADCP,
TACs, 2 rocks, explore to S Skylar microprofiler
28-Nov CTD/LADCP, microprofiler, CTD/LADCP, microprofiler
deploy Trap_L3
29-Nov CTD/LADCP, microprofiler, CTD/LADCP, microprofiler
Recover EF
30-Nov 9-50, AD4373, Recover Ty/lo: Position Trap_L3, collect hi-T limpets  Chip, CTD/LADCP, microprofiler
Pump_L21 & L22 at Biovent, Perseverence; at Eastwall 4 Lou
sponges, 2 pumps, 2 rocks, sample off-axis
1-Dec  CTD/LADCP until 1100 Transit to Manzanillo, arrive

Nov. 3




2 Larval Studies
[Mullineaux, Mills, Strasser, Walther, Staglicic, Bayer]

2.1 Plankton Pumps

We used high-volume water samplers (McLane WTS-
xxx),) to collect larvae of vent species and other plankton
near the ridge. The samplers were equipped with 50-L
pump heads, and 63 um mesh filters. Pumps were deployed
on pairs of moorings, one located within the axial trough
near an active, colonized vent and the other on the ridge
flank, 1 km to the East (Table 2.1). On each mooring, one
pump was positioned at 3 m above bottom (mab), and
another at 75 mab, roughly the height of the neutrally
buoyant plume. The bottom depth of the on-axis mooring
was 2505 m, and the off-axis mooring was a little deeper at
2530 m. The set of two moorings (four pumps) was
deployed four separate times, each in roughly the same
location at Tica vent and 1km E. The pumps sampled for 24
hrs, except in cases when the battery drained early (Table

Figure 2.1. Deployment of McLane
plankton pump, using anchor-first
method of lowering on wire (photo
by S. Mills)

2.2). We deployed the pumps as much as 72 hours in advance of the scheduled initiation of
sampling, in order to optimize ship time use by the CTD/LADCP group.

We lowered the pump moorings from the ship’s 3/8“ hydrowire, in order to position them
precisely on the seafloor. An Edgetech acoustic release was attached at the end of the wire,
hooked into a pear ring at the top of the uppermost float on the mooring. An Alvin relay
transponder was attached to the wire ~17 m above the release. As the mooring was lowered (at
speeds up to 35 m/min depending on sea state and mooring configuration), we tracked it using
the DVLNAYV program. The moorings were released from the wire when the bottom weights
were roughly 100 m above bottom (~2350 m wire out). For the moorings in the axial trough at
Tica, we checked the position by submersible before the pumps started. In some cases, the
wire-drop position was fine, in others, the sub respositioned the mooring to a suitable nearby

location.

We recovered the pump moorings during Alvin dives, in order to use ship time efficiently
and to ensure the submersible was available to use the mechanical release if necessary. All of
the moorings released when interrogated and were recovered quickly at the surface. Rise times
for the pump moorings were 38 min, with the exception of L19 and L21 with the SUPR attached,
which took 46 min. All of the pumps returned good samples, although some did not continue
through the full 24-h scheduled duration (Table 2.2). Samples were processed immediately in
the cold room, and transferred directly into 95% EtOH (no freshwater wash) in 250-ml bottles.



Table 2.1. Plankton pump moorings in paired deployments at Tica vent and 1 km East, LADDER-3
cruise 2008. Date and Time in GMT. Location from wire-drop position or renav Alvin observation

(bold). Bottom depth at Tica = 2505 m, at 1 km E = 2530.

Mooring  Site Deployment Recovery Lat Lon X Y
Date Time Date Time deg min deg min m m
L15 Tica 15-Nov  19:31 19-Nov 18:37 9 50.406 104 17501 4578 78166
L16 1kmE 15-Nov 22:57 18-Nov 1801 9 50.418 104 16.955 5579 78187
L17 Tica 19-Nov 253  21-Nov 10:38 9 50.434 104 17507 4567 78216
L18 1kmE 19-Nov 23:57 21-Nov 13:.08 9 50.404 104 16.971 5550 78162
L19 Tica 21-Nov  6:03 25-Nov 17:.06 9 50.430 104 17.507 4568 78209
L20 1kmE 21-Nov 2:00 25-Nov 1822 9 50.411 104 16.969 5553 78174
L21 Tica 25-Nov  2:35 29-Nov 19:10 9 50.409 104 17.503 4575 78170
L22 1kmE 25-Nov 20:09 29-Nov 17:20 9 50.390 104 16.950 5588 78135

Table 2.2. Plankton pump samples from paired mooring deployments at Tica vent and 1 km

East, LADDER-3 cruise 2008. Date and Time in GMT. Bottom depth at Tica = 2505 m, at 1

km E = 2530.

Mooring Pump

Sample start

Duration Volume Comments

ID SN mab Date Time s L
L15 Paul 9660 3 18-Nov ~ 17:30 86401 41505

John 2114 75 18-Nov 17:30 77251 37113  low battery
L16 Ringo 9664 3 17-Nov 1530 86401 41505

George 2116 75 17-Nov 1530 59879 28774  obstruction
L17 Paul 9660 3 21-Nov 15:50 86401 41504

John 2114 75 21-Nov 15:30 86401 41505
L18 Stu 2116 3 21-Nov 15:30 86401 41505

George 2115 75 20-Nov  15:30 71125 34172  low battery
L19 Paul 9660 3 25-Nov  15:30 86401 41505

John 2114 75 25-Nov  15:30 86401 41505
L20 Stu 2116 3 25-Nov  15:30 86401 41505

George 2115 75 25-Nov  15:30 84559 40620  low battery
L21 Paul 9660 3 29-Nov  15:30 86401 41505

John 2114 75 29-Nov  15:30 86401 41505
L22 Stu 2116 3 29-Nov  15:30 86401 41505

George 2115 75 29-Nov  15:30 52412 25190  low battery




2.2 Sediment Traps

We investigated larval supply by
collecting larvae in 5 McLane Parflux
sediment traps suspended above the seafloor.
The traps were attached to physical
oceanography moorings NA, CA, and EF,
and to two other moorings, TrapL1 and
TrapL2 (Table 2.3). A RCM-11 current meter
was positioned directly above each trap so
that hydrodynamic effects on trapping
efficiency could be evaluated.

Each trap collected particulate material Figure 2.2. Recovery of sediment trap on
into 21 jars that rotated under the trapping LADDERS. Collected material is visible in

) white cups below cone (photo by S. Bayer)
cone every 14 d, 18 h and 22 m. This
sampling interval was chosen to coordinate
with the fortnightly tide. The jars had been filled with DMSO in a concentrated salt solution, to
serve as preservative. On recovery, sample jars were removed from the sediment trap and
transfered to the cold room. These samples will be split into subsamples for larval, chemical
and mineralogical anlyses.

An additional sediment trap mooring, Trap_L3, was deployed during LADDERS3, intended
for recovery in Fall 2008 (Table 2.3). The mooring was configured similarly to Trap_L1 and was
located in the axial trough near Sketchy vent (Figure 6.1). It was programmed to sample on the
same interval and phase as the previous traps. The Aanderaa RCM11 current meter was also
programed for the same sample interval as instruments on previous deployments.

Table 2.3. Summary of McLane Parflux sediment trap deployments and recoveries. Traps deployed in 2006 (GMT) started
sampling on November 2006 at intervals of 14 d, 18 h, 22m (14.765278 d), and ended 23 Sept. 2007. TrapL3 started sampling on
6 Dec. 2007 at same interval. All trap moorings located in axial trough except EF on flank. Positions are from renav Alvin
observation (bold) or ship's GPS (EF).

Trap S/N Deploy Recover Site Lat Lon X Y Bottom Trap Height
Date Date deg min deg min m m dep, m dep, m mab

NA 12055-03 4-Nov-06 27-Nov-07 Ty/lo 9 49.982 104 17.437 4695 77384 2505 2475

CA 12055-01 9-Nov-06 24-Nov-07 Kvent 9 29.878 104 14.496 10084 40326 2568 2475

EF 12055-02 2-Nov-06 29-Nov-07 Flank 9 33.090 103 52.270 2990 2000

TrapL1 11649-08 4-Nov-06 16-Nov-07 Sketchy 9 50.028 104 17.436 4697 77469 2505 2501 4
TrapL2 11649-07 8-Nov-06 24-Nov-07 Kwvent 9 29.823 104 14.483 10107 40225 2570 2566 4
TrapL3 12055 28-Nov-07 Sketchy 9 50.018 104 17.442 4686 77450 2506 2501 5




Figure 2.3. Sample jars from sediment trap on Trap_L1 mooring recovered during
LADDERS cruise. Note large shrimp (orange object) in jar 10.
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2.3 Alvin Dives

2.3.1 Dive Summaries

Alvin Dive 4366, 17 November 2007
Port Susan Mills, Stbd Benjamin Walther, Pilot Bruce Strickrott

We began the dive by locating and releasing trap mooring L1. We transited north to the
location of pump mooring L15, N of Tica. It had landed in a good position, so we left it and
went back south to P Vent to recover 8 sandwiches and 3 HOBOs for Lauren Mullineaux and
deploy and recover 3 TASCs and 1 sponge for Monika Bright. We also collected basalt samples
from the Tevnia and periphery for Monika and from Tevnia and limpet areas for Lauren. We
slurped limpets for Lauren and then transited south to Marker 28 area and then off-axis so
Bruce could chase down a couple of grounds. There we triggered all Niskins for Matt Schwartz
before leaving the bottom.
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Renavigated dive-track diagram by Chip Breier
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Alvin Dive 4367, 18 Nov. 2007
Port Lauren Mullineaux, Stbd Angel Ruiz-Angulo, Pilot Mark Spear

We dove on P vent to deploy 15 sandwiches and recover 7. The high-T site no longer had
much real estate with high temperatures, so we deployed the high-T blocks up in the upper
tubeworm patch. Dave Caron had an experiment up there (we need to notify him). Then we
recovered 2 from the low-T site and deployed 5. Temperatures were only a few tenths of a
degree elevated from ambient. We recovered 5 from the mid-T site, and all but 1 of those were
in near-ambient temperatures. So we deployed the mid-T blocks at the former high-T site. To
do so, we had to move the sponges because they would have tangled. They were placed on top
of the tubeworm clump where max temperatures were 10 C. Since time was short, we didn’t
try to collect limpets, although | expect that the upper tubeworm clump has Ctenopelta. We
then spent ~1.5 hr trying to find the Bio9 meiofauna experiments. We stopped at the
Benchmark 3 when we stumbled across it and recorded nav for 2 min at a heading of 000.
Finally we found the periphery meiofauna sponges. We were out of time and power, so we
collected the sponges and took a pelagic pump but didn’t get a rock. We never found the
alvinellid meiofauna experiments.
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AD4368, Date: 21 Nov. 2007
Port Lauren Mullineaux Stbd Nica Staglicic, Pilot: Bruce Strickrott
Launch Position: V-Vent 9°47.28" N, 104° 16.98° W

We dove at V-vent; there was no need to survey in the sub because a net was already here!
We dropped down right on the vent and found the Tevnia patch with marker LW. We
recovered 5 sandwiches from the Tevnia patch, needing to move several times and dig some to
find the last 3. At these established sites, handle extensions with syntactic floats would be
useful. We also recovered 4 sandwiches at the nearby mussel bed, but abandoned the 5t (we
were lucky to find even 4). During the sandwich recoveries, we also collected tubeworm tubes,
both Riftia and Tevnia, and rocks to get limpets. And slurped with the pelagic pump,
vacuuming a rock for limpets (Bruce said this worked, but | didn’t see the sample to confirm).
We found the serpulid field after looking around a bit (it was S of the other sites, but we had
been following XYs that showed it NE). All 5 sandwiches were easy to see and collected
quickly. Then we moved to the smoker to image limpets on it. We could indeed see them, but
knocked the top 1 m of smoker off when we tried to sample them with the pump hose. So we
returned to marker LW for more limpet collecting, in order to have sufficient numbers for the
Tevnia condo experiment (on surface we found we had a diverse mixture of L. elevatus, and 2
beaded species, probably L. tevnianus and L. pustulosus). The pilot noted a strong current to
the W(?) during the dive that made maneuvering difficult. Toward the end of the dive, we
tripped the Niskin bottles, got a reading of ambient temperature, and collected a rock in the
trough, away from the vent. Good video of alvinellids, limpets and crabs.

AT 15-26 Dive 4368
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Alvin Dive 4369, 22 November 2007

Port Susan Mills, Stbd Xinfeng Liang, Pilot Mark Spear

We began the dive by locating pump mooring L17 in the ASC, just north of Tica. We transited

south to Tica, where we deployed five limpet condos, three in warm temperatures and two in

cool temperatures. We did a video transect over the Mullineaux sandwich/block deployments

and then went back and collected five sandwiches, three blocks and one HOBO each from the

low- and intermediate temperature sites. We also collected one sponge each from Alvinella and

periphery sites, plus pelagic pumps and natural community samples, for Monika Bright and

deployed new sponges in their places. Then we drove to EPR Benchmark #2 to collect LBL data

for Dan Fornari. We drove north along the eastern wall of the ASC for the last ten minutes

before driving off-axis to drop weights.
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Alvin Dive 4370, 25 November 2007
Port Carly Strasser, Pilot Bruce Strickrott /PIT Bob Waters

We began the dive by locating K-vent at 9 30. We collected 5 sandwiches at the base of the

sulfide “mushroom? structure but could not locate the HOBO. We also found 4 sandwiches on
the bottom that had fallen from the top of the structure, including HOBO L09 from LADDER 1.

We were only able to recover 2 of the 4 sandwiches successfully; the remaining two were in a

crack inaccessible to the ALVIN. We recovered 1 sandwich from the top of the sulfide structure,

but did not locate the HOBO left at the top of the structure. We began trying to locate the

mussel patch but were called away to release trap mooring L2. We transited north to release
mooring L2. We then returned to locate the mussel patch. We located the mussel patch and
recovered 5 sandwiches and one HOBO. We fired the five niskin bottles at the mussel patch

and surfaced.
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Alvin Dive 4371, 26 November 2007
Port Susan Mills, Stbd Matt Schwartz, Pilot Mark Spear

On the descent we triggered two niskins at ~1000 mab and the remaining five at ~75 mab for
Chip Breier. Once on the bottom, we sighted Pump Mooring L19 in the ASC N of Tica. We
moved to Tica Marker L-R and recovered 5 sandwiches, three basalt blocks and a HOBO
temperature probe from the high temperature Tevnia site. While there we also recovered three
TASCs and deployed another three, plus a rope with three babytraps above and to the right, as
well as collecting a pelagic pump sample and natural sediment for Monika Bright. We then
moved to the limpet condo site and recovered all five limpet condos. Afterward we located
periphery sponge #60, recovered it and replaced it with another, plus collecting a pelagic pump
sample and natural sediment for Monika Bright. We then went looking for Stefan Sievert’s
“crab spa” and found it still active. Finally we went to Bio9 periphery and collected a rock there
as well as several rocks in the ASC north of Bio9.
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Alvin Dive 4372, 27 November 2007
Port Andreas Thurnherr, Stbd Skylar Bayer, Pilot Bruce Strickrott

Once on the bottom we started at the NA Mooring and surveyed its surrounding topography.
Next we headed south to Sketchy and recovered 10 sandwiches, 2 hobos, one sponge and three
TASCs. We deployed one new sponge and three new TASCs. Next we headed south to the tide
gauge, retrieved it, and continued to explore further south. We stopped at Finn, which was still
very active and showed a large amount of Tevnia with very few Riftia. We collected a few limpet
rocks from the site and continued exploring south. We checked out Arches, which was also still
active with Tevnia. Afterwards we stumbled across a new very small diffuse flow site. We
headed further south still and broke off a piece of basalt rock. Then we found a “Dumbo”
octopus and recorded its interaction with Alvin (both video and photos). Right before our
ascent back to the surface we fired off 5 Niskins off axis for Matt Schwartz (4 were successful, 1
malfunctioned).
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Alvin Dive 4373, 30 November 2007
Port Chip Breier, Stbd Lou St Laurent, Pilot Mark Spear

On the descent we triggered 1 niskin at ~1000 mab and 1 niskin at ~75 mab for Chip Breier.
Once on the bottom, we sighted Sediment Trap Mooring L3 on the eastern flank at the edge of
the ASC S of Ty/lo. We repositioned Sediment Trap Mooring L3 to the center of the ASC (10
meters W). We moved north to Monika Bright’s East Wall meiofauna site, passing by P vent in
transit. At the East Wall meiofauna site we recovered 4 sponges, deployed 4 new sponges, and
measured temperatures at the deployment locations. We also collected 2 pelagic pump samples,
2 rock samples with natural communities, several live mussels and dead riftia. We then moved
N to the Riftia Field area looking for >15°C discharge areas to collect limpet communities from.
After looking unsuccessfully for 20 minutes, finding discharge no greater than 10°C, we
continued N to Biovent again looking for >15°C discharge and limpets. After searching around
the base of Biovent we found a crevice with 14.2°C discharge; this was the highest temperature
we found. We collected two rock samples from this site which was in broken terrain, with
scatted mussels, crabs, and small areas of low temperature discharge. We then went to
Perseverance, looking for similar discharge. After looking unsuccessfully in the Perseverance
pit for 20 minutes (maximum diffuse discharge temperature 6°C) we finally found a crack with
11.6°C discharge just outside the perimeter of Perseverance pit. We collected 2 rocks from this
location which had 2 to 3 small tevnia growing from it as well as a few crabs. At this point we
were low on power so proceeded W to the flank, fired the last 3 niskins for Matt Schwartz,
dropped weights and ascended.
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2.3.2 Hydrothermal Site Description
Susan Mills and Lauren Mullineaux, 04 Dec. 2007

1. 9950-51" area

Biovent
e Found only low temperature (<15° C), diffuse flow vents with scattered mussels, limpets
and crabs.
e Visited during dive 4373 at ~1942 - 2005 GMT (position from renav: X4369, Y79188,
Z2503)
Perseverance

e Large shallow bowl with low temperature (<12° C) diffuse flow. Tevnia, limpets and
crabs present.

e Site located on LADDER?2. Revisited ~2030-2045 GMT Dive 4373 (position from renav:
X4401, Y79194, Z2507)

e Monika Bright TASCs and sponges were deployed here on LADDERZ2, not recovered on
LADDERS.

Riftia Field
e Observed no signs of diffuse flow, also low density of crabs and other fauna.
* Visited the area on Dive 4373, ~1830-1855 GMT.

East Wall

« No vigorous diffuse flow; large accumulations of mussel shells and tubes of Riftia; also
on higher parts of East Wall some patches of mussel shell and tubes of Riftia that appear
to be in original place and have not been covered with lava; also some patches with
apparently live mussels Bathymodiolus thermophilus. LoT probe up to 2.8° C.

e Visited on Dive 4373. X4567.29, Y78401.9, Z 2500m, renav position for Live Mussel Site

e Deployment site of Monika Bright’s devices in patch of dead shells, tubes, live mussels and
peripheral basalt during LADDER-3

Tica

e Still very active area of diffuse flow, many patches of Tevnia and small Riftia mixed in,
also scattered single medium-sized mussels and numerous limpets on rocks adjacent to
diffuse flow areas. Temperatures up to ~30° C measured in Tevnia patches. No live
alvinellids observed in former alvinellid area. Lots of bythograeids and galatheids.

e Visited on Dives 4369 & 4371. X4581, Y78161, Z2512.5, renav position for Marker L-R
site

e Sievert Marker F (AD4301), diffuse flow chimney south of Tica, noted as still active,
ADA4371

e Deployment site of Monika Bright’s devices in Tevnia (marker L-R, former Mullineaux
deployment site) and adjacent low flow and peripheral basalt area, replaced on LADDER-3

Bio 9 area
« Smokers still active. Small diffuse flow areas with patches of Tevnia
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e Flew by on AD4366, no temperatures or close-up images recorded
e Monika Bright devices were placed here on LADDER-2, one out of the two recovered on
LADDER-3, but the second not found

P Vent
 Smoker still active. Small diffuse flow area with patches of Tevnia and small Riftia,
temperatures up to ~22° C recorded in diffuse flow.
e Visited on AD4366 & 4367. Marker L-O, X4629 Y77922, Z2507, AD4367
e Deployment site for Mullineaux colonization sandwiches from RESET and LADDER 1,2 & 3
cruises;
e Deployment site of Monika’s devices in Tevnia area and on peripheral basalt.

Ty-lo area
e Smoker is now extinct. Numerous small areas of diffuse flow still exist, small Tevnia
areas and localized amphipod swarmes.
e Visited on AD4366 & 4373.

Sketchy
e Site has cooled to ambient (maximum temperatures recorded were <3° C) and no live
Tevnia were observed on dive AD4372. Relatively narrow fissure with submersible
access at 180 degrees, then turning to 150 degrees to manipulate experiments.
e Former Mullineaux Deployment site, marker L-S (renav position 1658 GMT Dive 4372:
X4680 Y77521, 2506m
e Deployment site of Monika’s devices in former Tevnia patch and adjacent peripheral basalt.

e Many Tevnia and few Riftia present, described as large site with lots of diffuse flow).
Fauna on rock collections made on that dive suggest temperatures up to at least 22° C.

* Noted as still active on AD4372 ((target 34 from that dive). Note that renav coordinates
from that dive (X4777, Y76893, Z2504) do not match coordinates noted on LADDER1
(X4706, Y77331), but pilot (Bruce) thought it might be that site.

2. 9°46’ area (all from AD4368)

Marker 31
e Large diverse site with Tevnia and some small Riftia, lots of discrete patches of fauna.
Observers (AD4368) noted several markers, but did not see any deployed experiments.
No sampling done.
* Visited AD4368, X5508, Y72699, Z2504 - 2506

V Vent smoker
* Smoker still active with large healthy Alvinella colonies.
e Visited AD4368, X5523, Y72372, Z2510

V Vent - Marker L-W
e Pre-eruption community, with large mussel beds, some Tevnia patches and serpulids.
Temperatures as high as 28° C noted in Tevnia area.
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