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FIGURE 1 | Seafloor map of Guaymas Basin hydrothermal features.
(A) The southern Guaymas trough with hydrothermal sites marked as small
circles (Bazylinski et al., 1989, adapted from Simoneit and Lonsdale, 1982).
The square in the southwestern corner of the chart corresponds to the
seafloor area shown enlarged and in greater detail below. The positions of the
two DSDP drilling holes 477 and 477A are marked by red dots. (B) Sampling
area of Guaymas cruises AT15-40 and 15-56, with major hydrothermal
features, superimposed on heat flow measurements of Guaymas seafloor
sediments (Fisher and Becker, 1991) and subsurface sill positions indicated
by gray-shaded areas (Peter and Shanks, 1992). Red squares indicate
mat-dominated sites, sienna brown indicates hydrothermal mounds with
diffusive venting, and purple indicates large edifices and chimneys with
evidence for channelized flow. The bathymetric map is reused from Bazylinski
et al. (1989) and the sill positions are redrawn from Peter and Shanks (1992)
by permission of the publishers.

North = Y. It is used for relatively small areas (a few kilometers)
where the distortion introduced by the projection is minimal2.

2http://www.marine-geo.org/references/descriptions/LocalXY.php

Latitude/longitude positions of key locations were converted
from XY grid data using the online NSDF coordinate conversion
utility3. To allow for unambiguous retrieval of the original
images, each framegrabber image is referenced in the figure
legends with the Alvin heading in which the image was taken
(0= north; 90= east; 180= south, 270=west), the submersible’s
depth in m, and the time point in Greenwich Mean Time (GMT).
For higher-resolution images taken with Alvin’s external still
camera, only GMT is given, as imprinted on the image file.
When possible, photos were complemented with 10 cm scale bars
calibrated by two red laser beams emitted from Alvin, 10 cm
parallel from each other.

Heat Flow Measurements
In situ temperature profiles at sampling sites were recorded
using Alvin’s external heat flow temperature probe, a 0.6 m
titanium tube containing a linear heater and five thermistors
(type 44032, Omega Engineering, Inc.) at 10 cm intervals along
the length of the tube (McKay et al., 2012). When fully inserted,
this probe records the approach of probe temperatures to in
situ temperatures at the sediment/water interface, and at 10,
20, 30, and 40 cm sediment depth. The probe was inserted
for ca. 3–5 min during every measurement until the temperature
readings stabilized.

Microprofiler Deployments
High resolution depth profiles were measured with an in situ
microprofiler unit. The unit has an electronic cylinder with the
amplifiers for the microsensors (11 total) and a computer for
data storage and motor control. On the bottom plate of the
electronic cylinder microsensors for H2S, pH, O2, redox potential
and temperature were mounted (Revsbech and Ward, 1983;
Jeroschewski et al., 1996; De Beer et al., 1997). The cylinder can be
moved vertically in steps down to 25 µm. The microprofiler was
adjusted to a buoyancy of 18 kg in water. It was carried by Alvin
to the selected sites and precisely positioned by Alvin’s hydraulic
manipulator arm. The microprofiler was preprogrammed to
measure profiles of 13 cm length with a step size of 250 µm. By
gently pushing the profiler in the sediment, the sensor tips were
adjusted to the starting position of ca. 3 cm above the sediment
surface. A profile measurement was started by pushing the starter
button with the arm of Alvin. Each profile measurement took
⇠75 min, including a waiting time of 10 min to allow Alvin to
leave the site and continue with other tasks. After completing
a profile the sensors returned to the starting position and the
unit was ready to be repositioned for new measurements. Results
of in situ profiler measurements were compared to independent
measurements of geochemical gradients, via porewater analysis,
and to thermal profiles determined using the Alvin heat flow
probe.

The pH and ORP microsensors were calibrated in standard
bu�ers; the o�set at the seafloor was obtained by comparing
with values in a retrieved bottom water sample, obtained by
Alvin’s Niskin bottles. The H2S microsensor was calibrated by
adding 100-µL increments of a 500-mM Na2S stock solution to

3http://www.whoi.edu/marine/ndsf/utility/NDSFutility.html
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