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Abstract Cold seeps are dynamic seafloor environments that provide conduits for methane (CH4) to be
transferred from marine sediments to the global ocean and, in shallow settings, the atmosphere. These seeps are
ubiquitous along continental margins yet their spatial extent and impact on the marine carbon cycle are poorly
constrained. During a research expedition to the underexplored Chilean Margin, we utilized an ROV‐mounted
in situ CH4 sensor and multibeam sonar to map seep fields. We confirmed seepage at depths between 100 and
2,750 m at El Quisco Seep Site, ConcepciónMethane Seep Area, andMocha Island Seep Area. Combining ship‐
based and ROV‐based acoustic gas flare detection with real‐time dissolved CH4 measurements three different
manifestations of CH4 seepage were identified, which enabled estimations of both sediment‐seawater gaseous
CH4 flux (69.2 ± 11.2 t/yr) and near‐seafloor dissolved CH4 storage (1.9 ± 1.3 t) along the central Chilean
Margin.

Plain Language Summary Marine sediments host the largest amount of methane on the planet, but
across most of the seafloor it is wholly consumed by microbes. However, at some places rapid fluid flow
transports methane through the sediments and into the ocean. These locations, called cold seeps, are found on
continental margins around the globe, and their distribution and role in the marine carbon cycle is widely studied
across the Northern Hemisphere. The Southern Hemisphere is less studied, leading to a paucity of our
understanding of seeps there. We present here the results of an expedition along the central Chilean Margin
where we confirmed the presence of methane seepage, discovered new seeps, and quantified both the gaseous
methane efflux from the sediments into the seawater as well as the total amount of dissolved methane in near‐
seafloor waters through coupled dissolved gas measurements and acoustic bubble detection.

1. Introduction
Methane (CH4) is a potent greenhouse gas, and marine sediments contain the largest reservoir of CH4 on Earth's
surface (Ruppel & Kessler, 2017;Weber et al., 2019). Sedimentary CH4 is primarily stored in vast volumes of ice‐
like gas hydrates, which are metastable structures that are thought to host ∼500 GtC of methane globally (Piñero
et al., 2013; Wallmann et al., 2012). In most settings, CH4 migrating up through the sediments is fully consumed
by anaerobic oxidation, which is carried out by methanotrophic archaea and sulfate‐reducing bacteria (Knittel &
Boetius, 2009; J. J. Marlow et al., 2014; Reeburgh, 2007). However, in some places the upward CH4 flux in
shallow sediments is particularly high and its transportation is aided by structural migration pathways such as
faults, which enable large quantities of CH4 to reach the sediment‐seawater interface at sites termed cold seeps
(Suess, 2010). While cold seeps only cover a small fraction of the seafloor, they are dynamic environments that
form biodiverse oases of endemic chemosynthetic life in the deep sea (Åström et al., 2018; German et al., 2011).
Many seeps also overlay gas hydrates (Suess, 2010) which can be quickly destabilized through rapid changes in
pressure and temperature, such as slope failure, seismic activity, or local warming (Ezat et al., 2014). The release
of large quantities of methane from hydrates has been proposed as a potential cause of past major climatic changes
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(Weldeab et al., 2022), and the response of current hydrate reserves to ongoing and future environmental changes
is uncertain (Kennett et al., 2000).

The discovery, mapping, and cataloging of global hydrates, cold seeps, and marine methane fluxes is an ongoing
effort across governmental, non‐governmental, and academic institutions. Cold seeps are most often found along
active and passive continental margins (Suess, 2010). Some areas of seepage are extensively studied, such as the
Cascadia Margin (Boetius & Suess, 2004; Luff &Wallmann, 2003; Suess, 2014) and the Norwegian Continental
Shelf (Argentino et al., 2022; Panieri et al., 2017; Yao et al., 2021), but other regions, particularly in the Southern
Hemisphere, remain frontiers for exploration and discovery.

The Chilean Margin is one of the longest convergent margins, and rapid subduction drives significant uplift
resulting in extensive erosion and high supply of organic‐rich terrigenous material to marine environments
(Carretier et al., 2018; Garreaud, 2009; Lamy et al., 1998). Methane seepage along the central Chilean Margin has
traditionally been interpreted as predominantly biogenic, largely linked to high organic carbon supply and
enhanced methanogenesis under oxygen minimum zone conditions (Muñoz et al., 2023). However, CH4 seepage
in highly tectonically active regions of the ChileanMargin, such asMocha Island, may also be strongly influenced
by fault‐controlled fluid migration within the accretionary prism, transporting deeper sourced free gas and
methane enriched fluids along the sedimentary column (Vargas‐Cordero et al., 2017, 2018, 2021). While the full
margin has not been systematically mapped, seepage has been proposed at four distinct sites along the central
Chilean Margin (i.e., Limarí, El Quisco Seep Site (EQSS), Concepción Methane Seep Area (CMSA), and Mocha
Island Seep Area (MISA)) based on indirect evidence such as the recovery of chemosynthetic organisms (Melo
et al., 2007; Muñoz et al., 2016; Sellanes et al., 2004, 2008), trophic ecology studies (Zapata‐Hernández
et al., 2014), and documentation of gas flares (Klaucke et al., 2012; Vargas‐Cordero et al., 2018).

In October–November 2024, a research expedition aboard the R/V Falkor(too) (Fkt241011) sailed from Val-
paraíso to Puerto Montt (Chile) to locate, characterize, and sample CH4 seeps at all four proposed seepage areas
(Figure 1a) along the central Chilean Margin. We present here mapped gas flares, fingerprints of methane
seepage, estimates of the gaseous CH4 flux to the seawater, and calculations of near‐seafloor dissolved CH4 at the
El Quisco, Concepción, and MISAs.

2. Materials and Methods
Potential seep areas were broadly surveyed using ship‐mounted multibeam echosounder (MBES; EM124 and
EM712, Kongsberg, Norway). MBES data were used to identify gas flares in the water column, generate
bathymetric maps, and identify seafloor areas exhibiting enhanced consolidation such as carbonate concretions,
tubeworm mounds, and clam beds. These three factors were used to define regions of interest for ROV SuBastian
dives. ROV SuBastian was outfitted with a dissolved CH4 sensor (Sensor for Aqueous Gases in the Environment
(SAGE) (Kapit & Michel, 2021; Kapit et al., 2024), Woods Hole Oceanographic Institution, USA), a downward‐
facing multibeam sonar (M3, Kongsberg, Norway) for mapping, a CTD (FastCAT SBE49, Sea‐Bird Scientific,
USA) for temperature and salinity measurements, and a dissolved oxygen (DO) sensor (3841 oxygen optode,
Aanderaa, Norway). The real‐time readout of ROV‐based multibeam coupled with dissolved CH4 data enabled
rapid identification of target locations for subsequent seafloor exploration.

2.1. Ship‐Based Mapping

Ship‐based seafloor mapping was conducted with a 40–100 kHz multibeam sonar (EM712) for shallower water
depths (∼100–1,200 m) and a 10.5–13.5 kHzmultibeam sonar (EM124) for deeper water depths (∼500–4,800 m),
depending on the surveyed location. Dedicated multibeam site surveys were designed with a swath overlap of
>50% to ensure robust seafloor coverage. Resulting raw seafloor sounding data were processed to correct for
sound speed and vessel motion and manually filtered to remove noise. These data were then gridded at a reso-
lution commensurate with water depth at each site (10–50 m2) to create bathymetric surfaces (Figures 1b–1d).

Water column acoustic backscatter data generated by both multibeam sonar systems were manually reviewed on a
ping‐by‐ping basis in fanbeam as well as along‐track profiles for the presence of water column features consistent
with gas flares generated by CH4 seeps. These features generally appeared as linear to sub‐linear vertical volumes
of elevated acoustic reflectivity due to the substantial impedance contrast between free gas and water. Identified
gas flares were traced to their point of intersection with the seafloor to establish the location of CH4 seeps.
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2.2. ROV‐Based Mapping

During dives, ROV SuBastianwas flown at 20–30 m above the seafloor in a grid pattern to map regions of interest
(Figure S1 in Supporting Information S1). Vehicle control was based on terrain: the ROV maintained auto‐
altitude where bottom relief was moderate and used auto‐depth or manual piloting where bottom relief was
highly variable to ensure a safe height off bottom and maintain consistent coverage/overlap. ROV attitude (pitch,
yaw, and roll) and position (latitude, longitude, and depth) were provided by the SPRINT‐Nav hybrid navigation
system (Sonardyne, UK). The M3 sonar was operated at ∼700 kHz with a variable ping rate. Navigation and
attitude messages were logged at 1 Hz and applied within the processing workflow for georeferencing and motion
compensation. Sound‐speed information used for refraction correction was derived from the onboard CTD.

Raw ROV multibeam data were recorded in native .mmb/.imb formats and converted to Kongsberg.all format for
downstream processing and compatibility with standard swath‐processing tools. Bathymetric processing and
ping‐level editing were performed using MB‐System. Processing steps included: (a) merging and time‐aligning
asynchronous time series data to the converted sonar files with the 1 Hz SPRINT‐Nav navigation/attitude stream;
(b) applying CTD‐derived sound‐speed information for refraction correction; and (c) interactive ping editing to
remove outliers and artifacts (e.g., edge‐of‐swath artifacts, intermittent dropouts). Cleaned soundings were
gridded to generate high‐resolution bathymetric surfaces, typically at 1 m2 cell size.

2.3. Dissolved CH4 Sensing

SAGE is a compact gas sensor capable of measuring dissolved CH4 in the ocean (Kapit et al., 2024; Kapit &
Michel, 2021). It utilizes a gas‐permeable, water‐impermeable membrane to extract gases from seawater, which
are then passed through a 5m‐long hollow core fiber (HCF). The gas contained in the HCF is continuously
irradiated by a near‐infrared tunable diode laser being scanned across the spectral region of interest. Absorption
spectra are collected at a sampling rate of 1 Hz and converted to the partial pressure of CH4 (pCH4) in the fiber.
pCH4 is converted to nanomoles of CH4 following Wiesenburg and Guinasso (1979). SAGE has been previously

Figure 1. Map (a) of the cruise track of FKt241011 along the central Chilean Margin including flares (red dots) and seep sites (yellow outlines). Bathymetry (b–d) of
confirmed seepage areas showing identified gas flares in each region. The distribution (e) of gas flares with depth at the three confirmed seepage areas shows most
originate above 1,000 m though there are several deeper flares at MISA. Flare positions are plotted against average longitudinal bathymetric profiles for each seepage
area. Near‐seafloor observations to identify local seepage included (f) acoustic detection of gas flares and (g) real‐time measurement of CH4 partial pressure using a
SAGE (Sensor for Aqueous Gases in the Environment) instrument.
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deployed at hydrothermal vents (Kapit et al., 2024; Preston et al., 2022) and CH4 seeps (Padilla et al., 2025) to
map concentrations of dissolved CH4.

To correct for the residence time of gas in the HCF, each CH4 time series was deconvoluted to instantaneous water
column measurements using the MATLAB Lucy deconvolution function DECONVLUCY with five iterations and a
damping threshold of 1. The point spread function was derived from fitting an exponentially modified Gaussian to
a best‐estimate single impulse response observed during Dive SO744 at MISA.

2.4. Flux and Near‐Seafloor Storage Estimation

Gas‐phase CH4 fluxes across the sediment‐seawater interface were estimated through seafloor bubble counting
and seafloor conditions. Bubbles were manually counted for at least one continuous minute from video footage at
times when the ROV remained stationary. Estimated rates were calculated for each gas flare based on the average
bubble diameter documented at seep sites globally (4.65 ± 1.47 mm, Table S1 in Supporting Information S1), the
number of bubble plumes per gas flare based on seafloor observations (3.2 ± 1.9), the average bubble emission
rate (2.9 ± 1.9 bubbles per second), and the water depth of each flare (Table S2 in Supporting Information S1)
fromwhich we calculated seafloor temperature (Locarnini et al., 2024) and pressure.While the time intervals used
for bubble counting were short, the bubble emission rates for seeps are similar to longer‐term observational
studies from the South China Sea and Gulf of Mexico (Di et al., 2020; Wang et al., 2016; Wang & Socolof-
sky, 2015). Gas emissions from seeps are highly variable in time (Greinert, 2008; Marcon et al., 2021), but even
with our short observation periods we caught several bursts of bubbles and periods of quiescence. While this data
represents a first estimate of gaseous CH4 fluxes, longer‐term studies at seeps along the Chilean Margin are
necessary to robustly quantify this flux.

Along‐track dissolved CH4 measurements were converted into spatial maps using the GRIDDATA function in
MATLAB with linear interpolation (Figure 2). CH4 plumes were defined as continuous areas with concentrations
exceeding 15 nM (∼2σ above water column background). The vertical extent of an average plume was estimated
from a profile during Dive SO747 at MISA, which captured the upper half of a CH4 plume. This plume was well‐
described by a Gaussian with a c of 5.7 m (r2 = 0.97). Dissolved CH4 for the near‐seafloor water column was
calculated by multiplying the interpolated CH4 concentration by the x‐y resolution of the interpolation (0.25 m

2)
and the integrated area under the normalized Gaussian describing the plume (14.29 m). The total near‐seafloor
dissolved CH4 was calculated by averaging together the dissolved CH4 associated with each gas flare and
scaling up to the number of observed gas flares at each seep site. Without multiple observations in time, we
necessarily assume that the observed amount and distribution of dissolved CH4 represents its steady state storage
in near‐seafloor waters.

3. Results and Discussion
3.1. Complementary Value of Acoustic and In Situ Measurements

Our work extends the evidence for CH4 seepage on the Chilean Margin through multibeam imaging of 68 gas
flares (Table S2 in Supporting Information S1) along the cruise track, near‐seafloor imaging of gas flares, and
measurements of elevated CH4 concentrations at seven different dive sites (Figure S1, Table S3 in Supporting
Information S1). Paired acoustic data and dissolved CH4 measurements from ROV mapping confirmed active
seepage at EQSS, CMSA, and MISA, with no signs of seepage observed at Limarí. Most seepage occurred
between 400 and 1,000 m water depth with some gas flares at MISA found at >1,900 m water depth (Figure 1e).
Acoustic water‐column imaging and in situ CH4 analysis provided distinct and complementary indicators of
seepage. Across sites, we documented CH4 plumes (continuous regions of elevated dissolved CH4) and gas flares
(bubble streams released directly into the water column). Coupling these two techniques was essential to identify
all expressions of seepage, as neither method alone captured all seepage points.

3.2. Differing Manifestations of CH4 Seepage at Chilean Seeps

By combining ROV‐based acoustic gas detection and in situ CH4 measurements, we were able to identify three
different types of CH4 seepage along the central Chilean Margin: Type 1: coupled gas flares and dissolved CH4
plumes; Type 2: gas flares without any associated dissolved CH4 plume; and Type 3: dissolved CH4 plumes
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without any associated gas flares. We discuss below these three different manifestations and explore the infor-
mation they can provide about seepage along the Chilean Margin.

1. At many seep sites, strong acoustic returns in near‐seafloor multibeam mapping indicated vigorous gas flares
that were co‐located with plumes of dissolved CH4 in near‐seafloor waters (Figure 2). Based on observations
across the four sites where we observe this manifestation of seepage (Table S3 in Supporting Information S1),
we calculate that each gas flare produces 10.6 ± 6.8 kg of dissolved CH4 in near‐seafloor waters. We assume
this near‐seafloor dissolved CH4 to be representative as we only have a single observation with respect to time
for any given gas flare and no water column CH4 consumption constraints.

2. On Dive SO744 at MISA, we identified a vigorous gas flare via near‐seafloor mapping, but this flare was not
associated with any increase in dissolved CH4 (Figure 3b). This lack of dissolved CH4 coupled with the high
pressure (22.4 MPa) and low temperature (1.9°C) suggests hydrated bubbles that prevent CH4 exchange into
the water column. A slow‐dissolving hydrated shell is consistent with field experiments (Rehder et al., 2009)

Figure 2. Methane timeseries (a), (d) and interpolated maps of dissolved CH4 plumes (b), (e) as observed on Dives SO736 (a–c) and SO737 (d–f) at CMSA highlighting
observations of Type 1 (see Section 3.2) seepage: co‐located gas flares and dissolved CH4 plumes. Observed gas flares are marked with stars and seafloor observations
(c), (f) confirmed bubble emissions and seep fauna at the base of each flare.
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showing slower bubble dissolution rates within the gas hydrate stability zone, and seafloor observations
confirmed exposed hydrates at the base of this gas flare. While the upper limit of CH4 hydrate stability along
the central ChileanMargin is at∼550 mwater depth, we observed extensive dissolved CH4 associated with gas
flares down to depths of ∼1,000 m (Figure 2; Table S3 in Supporting Information S1). However, with no gas

Figure 3. Methane timeseries (a) and interpolated maps of (b–e) dissolved CH4, dissolved oxygen, water temperature, and salinity as observed on Dive SO744 at MISA.
Seafloor observations (f–g) confirmed seep fauna at the location of both (2) the strong gas flare and (3a) the localized CH4 anomaly. The origin of the diffuse plume (3b)
is unknown as seafloor observation did not progress to the source.
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flares identified between water depths of ∼1,000 m and 1,900 m (Figure 1e; Table S2 in Supporting Infor-
mation S1) we are unable to pinpoint the transition depth between Type 1 and Type 2 seepage.

3. In addition to the Type 2 seepage at MISA, we observed multiple locations with a third type of seepage,
namely dissolved CH4 plumes without any associated gas flares. On Dive SO744, this seepage took two
different forms: a narrow plume in the southwest and a broad diffuse plume across the southeastern portion of
the site. The elevated CH4 plume in the southwestern part of the dive area closely matches seafloor conditions,
including highly elevated CH4 concentrations. This similarity suggests lofting of a seafloor water mass, which
could result from either bubble stream entrainment or orographic displacement. While we did not observe
bubbles near this plume, bubble releases at seep sites are highly variable in time and may have been missed
(Greinert, 2008; Marcon et al., 2021). Seafloor exploration traced this plume to an isolated mound colonized
by sea urchins and surrounded by clam beds, and no bubbles were observed.
The dissolved CH4 concentration in the broad plume in the southeastern portion of the site was positively
correlated with water temperature and negatively correlated with both salinity and DO (Figure S2 in Sup-
porting Information S1), the only plume to show such correlations during the expedition. A decrease in both
salinity and DO can be a fingerprint of dissociating hydrates (Elliott et al., 2010; Malinverno et al., 2008),
although the relationship between temperature and salinity is consistent with the ROV descent and ascent
profiles (Figure S3 in Supporting Information S1). The southeast‐northwest trend of the plume aligns with the
long‐term current direction inferred from bedform morphology (Figure S4 in Supporting Information S1).
Although seafloor exploration did not progress far enough to identify the source of this plume, elevated CH4
was first detected at 2,100 m on the descent and remained elevated all the way to the seafloor (∼2,200 m),
producing a plume thickness of ∼120 m.

3.3. Margin‐Wide Estimates of Gaseous CH4 Flux and Dissolved CH4 Storage

We estimated the sediment‐seawater flux of gas‐phase CH4 by scaling up Type 1 and 2 seepage and estimated the
total amount of near‐seafloor dissolved CH4 by scaling up Type 1 seepage. Unfortunately, Type 3 seepage could
not be scaled up due to the inability to acoustically detect such seepage from ship‐based surveying.

Seafloor observations of individual bubble streams at CMSA (Dive SO737) and MISA (Dives SO744, SO745,
SO747) showed release rates of 0.8–7.2 bubbles per second, with a mean release rate of 2.9 ± 1.9 bubbles per
second. Using an average bubble diameter of 4.7 ± 1.5 mm (Table S1 in Supporting Information S1), this
emission rate is equivalent to 9.1 ± 7.7 mL/min per individual bubble stream, which is comparable to emission
rates reported for other individual bubble streams in the literature (Di et al., 2020; Römer et al., 2012, 2014). CH4
emissions for individual gas flares are calculated using the Redlich‐Kwong equation of state with flare‐specific
pressure and temperature calculated for each flare based on its depth and multiplying by the average number of
bubble streams per gas flare observed on dives (3.2 ± 1.9, Table S3 in Supporting Information S1) and the
measured average bubble CH4 composition during the cruise (99.0 ± 0.4%). Based on this calculation, gas flares
along the ChileanMargin release 0.24–6.87 mmol CH4/s, with an average of 2.25 mmol CH4/s. Nearly all sites are
sufficiently deep that this CH4 does not reach the atmosphere (Joung et al., 2022; Nordam et al., 2025).

Scaling this up based on the number of observed gas flares produces emission estimates of 4.7 ± 2.1 t CH4/yr
(EQSS), 37.9 ± 6.2 t CH4/yr (CMSA), and 26.6 ± 9.1 t CH4/yr (MISA) for a total annual CH4 flux from these
three sites of 69.2± 11.2 t CH4/yr (Table 1). Uncertainty bounds represent fully propagated uncertainty in bubble

Table 1
Estimates of Dissolved CH4 Associated With Gas Flares, Number of Gas Flares Detected With Ship‐Based Multibeam, and the Upscaled Total Dissolved CH4 at Each
Seepage Area

Location Number of gas flares Total dissolved CH4 (t) Total gas CH4 flux (t/yr) Mapped area (km2)

EQSS 6 0.22 4.65 19.2

CMSA 42 1.52 37.92 95.8

MISA 13/5a 0.18 26.59 331.5

Total 61/53a 1.92 69.16 446.5
aThirteen gas flares were imaged at MISA, but eight were deeper than 1,000 m and were thus excluded from dissolved CH4 estimates but included in gaseous CH4 flux
estimates.
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diameter, emission rate, and bubble plumes per flare. The total estimated flux only considers gas flares at the three
seep sites, as these locations were the only areas where mapping coverage was high enough to have captured
many, if not all, gas flares. Additional flares were identified along the cruise track (Figure 1, Table S1 in Sup-
porting Information S1) and indicate locations where further exploration is warranted.

In addition to gaseous flux calculations, measurements of dissolved CH4 (Figure 2) coupled with high‐accuracy
observations of near‐seafloor gas flares enable direct calculation of the impact of gas flares on local water
chemistry (Table 1). On average, a bubble stream produces 10.6 ± 6.8 kg CH4 dissolved in near‐seafloor waters
(Table S3 in Supporting Information S1). Combining these estimates with the number of detected gas flares and
estimate of bubble streams per gas flare produces estimates of 0.2 ± 0.2 t (EQSS), 1.5 ± 1.3 t (CMSA), and
0.2 ± 0.2 t (MISA) of dissolved CH4 for a total of 1.9 ± 1.3 t CH4 dissolved in near‐seafloor waters across these
three sites. The estimate of near‐seafloor dissolved CH4 at MISA is based only on gas flares originating above
1,000 m water depth, as a gas flare at ∼2,200 m depth during Dive SO744 was not observed to produce elevated
CH4 concentration. This is likely due to bubble coating by hydration shells (Fu et al., 2021), which prevents
effective mass transfer between the bubbles and the water column as discussed above.

While the amount of dissolved CH4 in near‐seafloor waters is ∼3% of the annual gaseous CH4 flux out of the
sediments, we were unable to measure dissolved fluxes out of the sediments which likely contribute significantly
to the total pool of dissolved CH4 in these near‐seafloor waters. Additionally, seep emissions are highly
temporally variable, and the half‐life for marine biodegradation of dissolved CH4 is days (Leonte et al., 2018;
Nordam et al., 2025) to years (Nordam et al., 2025). Thus, the observed quantity of dissolved CH4 near the
seafloor is likely an integration across significant variations in the sedimentary CH4 efflux. Given the high
concentrations of CH4 not associated with any gas flares observed during Dive SO744 (Figure 3), this estimate of
total dissolved CH4 is almost certainly a lower bound for the margin.

Near‐seafloor dissolved CH4 plumes associated with gas flares were not associated with any decrease in DO.
Across Dives SO730, SO736, and SO737, the difference between DO concentrations within and outside of the
CH4 plume was 0.6 ± 1.6 µM. The CH4 plume on Dive SO747 had a significantly larger DO concentration
difference (36.7 μM higher in the plume), but this site was situated on a steep slope along a large DO gradient that
accounts for this variation. The observed lack of effect of CH4 plumes on DO concentrations in near‐seafloor
waters agrees with recent observations from seeps on the Hikurangi and US Atlantic Margins (García‐Tigreros
& Kessler, 2018; Law et al., 2024) and suggests only minor to no impact from aerobic CH4 oxidation on near‐
seafloor water column DO budgets along the Chilean Margin.

4. Key Takeaways
Seepage along the Chilean Margin is spatially widespread and exhibits diverse manifestations across and within
sites. This work represents the first quantification of the gaseous CH4 flux along the central Chilean Margin and,
to the best of our knowledge, the first estimate of the dissolved near‐seafloor CH4 budget of seeps. We mapped 68
distinct gas flares along the central Chilean Margin, 59 of which were within the EQSS, CMSA, andMISA zones.
Near‐seafloor acoustic observations and chemical sensing confirmed the presence of extensive cold seep activity
via elevated dissolved CH4 in near‐seafloor waters and acoustic detection of near‐seafloor gas flares. Seeps were
found in water depths of 100–2,750 m, and we identified three different manifestations of CH4 seepage:
co‐located gas flares and dissolved CH4 plumes, gas flares without associated dissolved CH4, and dissolved CH4
plumes without associated gas flares. We estimate an annual gaseous CH4 flux across the sediment‐seawater
interface of 69.6 ± 11.3 t CH4/yr and a dissolved CH4 pool of 1.9 ± 1.3 t CH4 in near‐seafloor waters. These
values, particularly the dissolved CH4 estimation, likely represent lower bounds on actual values. Additionally,
the region we mapped only represents a fraction of possible seepage area along the central Chilean Margin, and
further exploration is needed to increase spatial coverage of this region and identify any additional methane seeps.
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