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Overview of Scientific Objectives and Data Acquired  
 
 Based on seismological, geodetic and bathymetric data, it appears that the February 27, 
2010 M8.8 subduction zone earthquake beneath central Chile did not rupture to the seafloor 
during the earthquake (Fig. 1).  This contrasts with the March 11, 2011 Tohoku earthquake 
offshore northeast Japan, which clearly did rupture to the seafloor, resulting in a devastating 
tsunami.  Although the 2010 earthquake generated considerable damage both through ground 
shaking and because of locally high tsunami run-ups, tsunami damage was not as great as it 
would have been if the earthquake had ruptured to the seafloor.  
 
 Expedition MV1206 of the R/V Melville was designed to study how the outer 
sedimentary accretionary wedge is adjusting to the change in stress caused by slip that occurred 
at greater depth on the plate boundary during the 2010 earthquake.  Several different kinds of 
data were (or are currently being) acquired.  The primary objective of the cruise was to deploy 10 
broadband ocean bottom seismometers (BB-OBS) with integrated flow meters updip from the 
patch of greatest slip during the 2010 earthquake (Fig. 1, 2).  These instruments will be 
recovered in March 2013.  This cruise represents the first time chemical and aqueous transport 
(CAT) flow meters have been integrated with the ocean bottom seismometers (OBS) from the 
NSF-sponsored ocean bottom seismology instrument pool (OBSIP) at the Lamont-Doherty Earth 
Observatory (LDEO). Motivation for this effort was provided by the recognition that the 
hydrogeologic system is directly coupled to the tectonic system through the interaction of fluid 
pressure and stress state. Temporal records of pore pressure changes have been demonstrated to 
correlate with regional tectonic stresses and seismic activity in a number of places, e.g. the Juan 
de Fuca Ridge [Davis et al., 2001], Nankai [Davis et al., 2006], Costa Rica [Davis and Villinger, 
2006], and Caucasian orogenic wedge [Kopf et al., 2005]. In the aftermath of a major 
subduction-thrust earthquake, the distribution of stress and pore fluid pressure is strongly altered 
in the region of the wedge updip of the rupture. During the subsequent recovery stage, fluid flow 
should result from this newly imposed pressure distribution, further altering the pressure 
distribution and effective stress state throughout the updip region. Due to the high hydraulic 
impedence of typical seafloor sediments, this redistribution should take place over many years 
and will tend to be focused on preexisting zones of fracture permeability such as out-of-sequence 
thrusts (OOST). This should lead to slip on faults and other zones of weakness resulting in a 
heterogeneous pattern of microsesimicity, tremor, and aseismic deformation. Half of the BB-
OBSs are also equipped with absolute pressure gauges (APG) to detect possible seafloor uplift.  
The others have differential pressure gauges. 
 
In addition to the OBS deployment, we acquired a variety of other datasets, including ~1500 km 
of new high-resolution multi-channel seismic reflection data (Fig. 2).  The seismic source was 
two GI-guns shot simultaneously in 45/105 configuration. The shots were recorded on a 48-
channel, 600-m-long streamer, which became a 40-channel, 400-m-long streamer after a shark 
attack resulted in the loss of 2 out of 8 sections; unfortunately only one fully-functional spare 
section was available. Gravity, acoustic doppler current profiling (ADCP), 3.5 kHz sub-bottom 
profiling and swath bathymetric (EM-122) data were acquired along all tracks, and magnetic data 
were acquired along selected tracks. Eighteen expendible bathythermographs (XBT) were 
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acquired to correct for the acoustic velocity in the water column and provide constraints for 
interpreting possible reflectivity from within the ocean.   
 
 By comparing our new data to data being obtained by others offshore NE Japan, we hope 
to develop new insights into why slip during some subduction zone megathrust earthquakes 
extends to the seafloor and why it is arrested at shallow depth in other events.  This knowledge 
could lead to more precise forecasts of where large tsunamis are likely to be generated around 
the globe.   
 
 An important aspect of MV1206 was education. The seven students on board processed 
seismic, magnetic and bathymetric data on board as well as standing watch, and shipboard 
discussions included informal lectures about the principles underlying the procedures.  There 
were also several opportunities for community outreach.  One example - a local newspaper 
article about the project prior to the cruise - is included as Appendix 1.  At the end of the cruise, 
we participated in two tours of the ship by local high school and university students and in an 
interview for a local television station.   
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Figure 1. (A) Map of central Chile showing locations of historic earthquakes.  The pink shaded 
area shows the rupture plane of the M8.8 2010 Maule earthquake; the yellow star and "beach-
ball" show the epicenter and fault mechanism, respectively.  The darker pink region shows the 
rupture plane of the M8.0 Talca earthquake of 1928.  The patch of greatest slip in 2010 (see 1D) 
is approximately coincident with the patch that slipped during the 1928 event.  The red line 
shows the rupture plane of the M9.5 1960 Valdivia earthquake, with the red star and "beach-
ball" showing the epicenter and mechanism. Rupture planes of events in 1906 and 1985 are also 
outlined.  Triangles are volcanoes. (adapted from Moreno et al., 2012). (B) Bathymetric map of 
the region showing the location of the study area as shown in Figure 2.  Data from various 
GEOMAR cruises conducted prior to 2010. (C) Aftershocks of the 2010 earthquake (Moscoso et 
al., 2011).  Note intense aftershock activity in the subducting plate at the latitude of the study 
area and the relative lack of aftershocks in the accretionary prism.  (D) Slip model from Moreno 
et al. (2012). While slip models from various investigators differ somewhat, depending on which 
data or analysis approaches were used, all models show the greatest slip near 35°S.   
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(A) 

 
 
(B) 

 
 
 
Figure 2.  (A) Map showing preliminary bathymetric grid constructed from new data acquired 
during this cruise and locations of OBSs and seismic reflection lines. (B) Map showing 
numbering of seismic lines and locations of XBTs (circles). 
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Tectonic Setting 
 
        The southern central Chilean margin (32°-46°S) is characterized by the subduction of the 
oceanic Nazca plate beneath South America at a present rate of ~66 km/Myr [Angermann et al., 
1999] in a N78°E direction, although the rate averaged over several million years is ~85 km/Myr 
[DeMets et al., 1994].  The Juan Fernandez Ridge (JFR) enters the trench at ~33°S and acts as a 
barrier to northward transport of trench turbidites, resulting in a sediment-starved trench to the 
north and a sediment-flooded trench to the south [von Huene et al., 1997] (Fig. 3).  The high 
sedimentation rate in the trench between the JFR and the Chile Triple Junction (CTJ) is the result 
of high sedimentation rates since the Pliocene linked to glaciation/deglaciation and fast 
denudation of the Andes [e.g., Melnick and Echtler, 2006; Kukowski and Oncken, 2006].  The 
deposited material is mainly transported through deep canyons and redistributed within the 
trench from south to north [Thornburg et al., 1990; Voelker et al., 2011]. The submarine canyons 
are offshore prolongations of the main rivers of Pleistocene glacial valleys and cut across the 
continental shelf and slope [Gonzalez, 1989].  Three of these canyons cut through the study area. 
 
        The seawardmost part of the south central Chile forearc (33°-46°S) comprises a 5-50 km 
wide frontal accretionary prism, which abuts the truncated continental basement (inner prism) 
that extends seaward from beneath the shelf [Contreras-Reyes et al., 2010].  The relatively small 
amount of sediment in the prism is not compatible with a continuous history of accretion, which 
implies episodic phases of tectonic accretion, nonaccretion, and erosion [Bangs and Cande, 
1997].  Melnick and Echtler  [2006] and Kukowski and Oncken  [2006] have argued that the 
accretionary prism started to form as a response to a rapid increase of glacial age sediment 
supply to the trench during the middle Pliocene. Contreras-Reyes et al., [2010] characterized the 
southern central Chile margin by two main segments that present differences in their frontal 
accretionary prism (FAP) size and subduction channel thickness. The northern Maule segment is 
characterized by a FAP 20-50 km wide and a subduction channel typically thinner than 1 km 
[Moscoso et al., 2011]. The southern Chiloé segment is characterized by a small FAP (<10  km 
wide) and a thick subduction channel (~1.5 km) [Schewarth et al., 2009].  Our study, which 
shows that the along-strike transition from sediment accretion to sediment subduction can be 
very abrupt, occurring over a few km, with little overall change in the width of the prism, 
however, suggests that the character of the deformation front changes with time as well as along 
strike. The factors controlling whether sediment is accreted or subducted are probably complex 
and not immediately evident.  
 
        Seismic data were acquired along the Maule segment by the Chilean vessel Vidal Gormaz 
in 2002/2003 [Contardo et al., 2008] and by the British vessel James Cook in 2008 [Flueh and 
Bialas, 2008; Moscoso et al., 2011]. Contardo et al., [2008] discussed faulting along the 
continental slope in the Maule segment, where the continental shelf is 30-40 km wide and the 
forearc sedimentary basin is 1,500-2,000 m thick. Moscoso et al., [2011] presented a detailed 2D 
seismic velocity model from a 2D active-source profile located across the margin in the 
epicentral region of the megathrust earthquake of 2010. These authors found a frontal 
accretionary prism 40-50 km wide whose landward limit spatially correlates with the continental 
shelf break, which is characterized by a prominent ~2 km fault scarp that extends more than 300 
km along strike [Contardo et al., 2008; Voelker et al., 2011].   
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Figure 3A.  Geodynamic setting of Nazca, Antarctic, and South America plates. These three 
plates come together at the Chile triple junction (CTJ). The south-central Chile margin is heavily 
sedimented and lies between the Juan Fernández Ridge (JFR) and Chile Rise spreading center. 
The Chile trench and Mocha and Valdivia fracture zones define the Mocha block (MB), which 
separates young (0– 25 Ma) oceanic lithosphere to the south from old (30– 35 Ma) lithosphere to 
the north [Tebbens et al., 1997]. B. Depth of the trench axis along the Chilean trench and trench 
fill thicknesses after Contreras-Reyes and Osses, [2010]. 
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Ocean bottom seismometers 
 
 Broadband ocean bottom seismometers (BB-OBS) were provided by the Ocean Bottom 
Seismograph Instrument Pool (OBSIP), supported by the National Science Foundation.  The 
OBSIP comprises 3 pools of instruments operated by the Lamont-Doherty Earth Observatory 
(LDEO), the Scripps Institution of Oceanography (SIO) and the Woods Hole Oceanographic 
Institution (WHOI).  Scientists request instruments from the pool as part of the proposal process 
and are assigned instruments from one of the facilities according to instrument availability.  This 
experiment was supported by the LDEO group, which provided 10 broadband (BB) OBSs.  Five 
were the LDEO standard BB OBS, equipped with a 3-component L4C 1 Hz geophone with a 
low-noise amplifier, which nominally provides useful signal down to 100 s period, and a 
differential  pressure gaug,e and five were the new LDEO 2001 model seismometer, equipped 
with a Trillium Compact seismometer, Paroscientific absolute pressure gauge, and a hydrophone, 
which was developed with support from the American Recovery and Reinvestment Act of 2009 
(ARRA).  Both types of seismometers are recording 100 samples/second.  Photographs of the 
instruments and more details about their technical specifications are found in Appendix 2.   
 
 The two instuments have somewhat different capabilities (Appendix 2).  Both contain 
seismic sensors in a separate package, which is deployed along side the main recording and 
battery package by a retractable arm.  In addition, all 10 OBSs were modified for this cruise to 
incorporate CAT fluid flow meters into the main recording package (see section 4). 
 
 Instrument deployment sites were chosen to provide good resolution for 
microearthquakes and other possible seismic events (e.g. tremor, slow earthquakes) occurring in 
the accretionary prism seaward of the forearc basement crust as defined by previous seismic 
refraction experiments.  There is a trade-off between the size of the region that could be covered 
and instrument spacing.  To attain good depth resolution, we decided on an inter-OBS spacing 
<10 km, which allowed us to cover of a segment of the lower continental slope with relatively 
smooth topography located between 2 submarine canyons.  Alternative deployment patterns were 
considered that would extend to the abyssal plain, but would have either greater inter-instrument 
spacing or less along-strike coverage and were rejected in favor of the pattern shown in Figure 2.   
 
Instruments were relocated on the seafloor by acoustically ranging to them in a circular pattern 
with a diameter approximately equal to the water depth. Appendix 3 shows the ranging pattern 
and uncertainty of the solutions for each instrument.  In all cases, the OBSs settled within 215 m 
of the original target site.  Planned and actual OBS locations are given in Table 1.  OBSs will be 
recovered in Spring 2013, and a brief addendum to this report will be prepared at that time.   
 



  12 

Table 1. OBS information.  A. Identification codes for various instrument components. B. Final 
instrument positions on the seafloor determined through inversion of travel times observed 
during an acoutic survey.  C. Originally planned locations. Locations may have been modified 
somewhat based on bathymetric data collected during the cruise.  D. Location where the OBS 
was dropped and the calculated distance and azimuth between the drop position and the final 
position on the seafloor.  
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 Chemical and Aqueous Transport (CAT) Meters 
 

The Chemical and Aqueous Transport (CAT) meter [Tryon et al., 2001] is designed to 
quantify both inflow and outflow rates on the order of 0.01 cm/yr to 100 m/yr. At high outflow 
rates, a time series record of the outflow fluid chemistry may also be obtained. These instruments 
have been in use since 1998 and have been very successful in monitoring long term fluid flow in 
both seep and non-seep environments. The CAT meter uses the dilution of a chemical tracer to 
measure flow through the outlet tubing exiting the top of a collection chamber. The pump 
contains two osmotic membranes that separate the chambers containing pure water from the 
saline side that is held at saturation levels by an excess of NaCl. Due to the constant gradient, 
distilled water is drawn from the fresh water chamber through the osmotic membrane into the 
saline chamber at a rate that is constant for a given temperature. The saline output side of the 
pump system is rigged to inject the tracer while the distilled input side of the two pumps are 
connected to separate sample coils into which they draw fluid from either side of the tracer 
injection point. Each sample coil is initially filled with deionized water. Having two sample coils 
allows both inflow and outflow to be measured. A unique pattern of chemical tracer distribution 
is recorded in the sample coils allowing a serial record of the flow rates to be determined. Upon 
recovery of the instruments the sample coils are subsampled at appropriate intervals and 
analyzed using a Perkin-Elmer Optima 3700 ICP-OES. Both tracer concentration and major ion 
concentration (Na, Ca, Mg, S, K, Sr, B, Li) are determined simultaneously. A subset of these 
instruments are equipped with an auxillary osmotic pump connected to copper coils and high 
pressure valves so that they can be returned to the surface at ambient pressure, maintaining the 
gas composition of the fluids for analysis.  

 
As explained in Tryon et al. [2001], diffusion in the sample coils is negligible. Typical 

sample sizes are 25-75 cm of tubing, many times the characteristic diffusion length for typical 
seawater ions at ocean bottom temperatures. Past experience with year-long deployments has 
shown that resolutions of ~0.5% of the deployment time in the most recent portions and ~2% in 
the oldest portion of the record. Resolution is, of course, somewhat dependent on seep flow rate 
simply because of faster transit times through the instrument, particularly with regards to the 
chemical resolution.   CAT meter locations are the same as OBS locations (Table 1). Data 
availability will be summarized once the instruments have been recovered.   

 

 

Figure 4. CAT meter schematic [Tryon et al., 2001]. 
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Multichannel Seismic (MCS) data 

MCS data were acquired by the SIO Shipboard Geophysical Group (SGG) using a 600-m, 
48-channel streamer.  The number of channels, however, was decreased to 40 soon after the 
beginning of the cruise because of shark bites that penetrated two of the 8-channel streamer 
sections.  Fortunately a spare section was available.  The source was two GI-guns in a 45/105 
cm3 configuration.  The guns were mounted on a cross-bar that maintained them a constant 
distance apart and were shot at an interval of 25 m as determined from the GPS, with the ship's 
speed through the water maintained at 4-5 kts. The record length was 9 s for most of the survey, 
but was increased to 10 s for some lines when the depth of penetration of the seismic energy and 
thickness of the trench sediments became apparent.  Sample rate was 1 ms. The MCS geometry 
is shown in Figure 5.  

 
Marine mammal observers were on deck during all seismic acquisition conducted during 

daylight hours.  There were numerous sightings during the cruise that required turning off the 
airguns (Table 2).  When airgun shut-downs were less than 10 minutes long, we generally simply 
continued along the profile and resumed shooting when the area was clear, leaving gaps in the 
data. For longer shut-downs, we turned and filled the gap once shooting could resume. In all, 
there were 110 separate sightings of 265 individual animals during the cruise (Table 3).  The 
most commonly sighted mammals where fur seals.  A number of whales and dolphins were also 
seen. 
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Figure 5a. MCS geometry for 48-channel acquisition. 
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Figure 5b. MCS parameters for 40-channel acquisition. 
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Table 2a.  Start and end coordinates, times and SEGD file names for the MCS seismic lines.  
 

 
 



  18 

Table 2b. Times when GI-guns were turned on and off.  
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Table 3. Summary of marine mammal observations. 
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      Data were processed through frequency-wavenumber (fk) migration using SIOSEIS 
software. The processing sequence included sorting, normal moveout (NMO), stack, and fk 
migration.  A velocity of 1485 m/s was used for both NMO and migration. In general each line 
was processed within a few hours of acquisition.  Preliminary interpretations of the data guided 
subsequent acquisition. The complete data set will be available through the Academic Seismic 
Portal maintained by the University of Texas Institute for Geophysics 
(http://www.ig.utexas.edu/sdc/) after an initial period of exclusive use by the principle 
investigators (June, 2014).    

 
Figure 2A shows the location of the MCS lines overlain on the bathymetry; figure 2B 

identifies the line numbers.  Several crossing lines were obtained over each OBS to characterize 
faults and folds in the study region. When it became apparent that partitioning between sediment 
accretion and subduction was very variable along this segment of the margin and that there was 
considerable complex structure beneath the trench sediments, several additional profiles were 
acquired along the trench and across the deformation front.   

 
Data quality is excellent, due in large part to the broadband source signature (Fig. 6a).  

Figure 6b shows unfiltered data, illustrating the low frequency nature of the background noise 
due to waves and the separation between the source signal and background noise.  Wave noise 
varied with sea state, which was variable over the course of the cruise.  This example is from a 
time of relatively rough seas.  This low frequency noise could be essentially removed through 
band-pass filtering.  Figure 6c shows data across the deformation front on line 6. The signal from 
the 2 GI guns penetrates to up to 2 s twtt beneath the seafloor, and the top of the subducted crust 
can be followed for nearly 10 km landward of the deformation front.  On this line, it appears that 
nearly all of the sediment on the incoming plate is being underthrust, and a possible earlier 
underthrusting surface can be observed preserved in the accretionary prism.  Several additional 
examples of data can be seen in Appendix 3, which was presented as a poster at the Fall 2012 
AGU meeting.  The data show a number of interesting features, including complex deposition 
and erosion in the trench, large and abrupt changes along strike in the amount of sediment that is 
underthrust beneath the accretionary complex, and the presence of active faulting in the trench 
and in the accretionary complex.   
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Figure 6a. Amplitude spectrum of data in Figure 6b.   
 

 
   Figure 6b. Data from line 6 without any filtering showing separation between wave-generated 
noise and the signal from the GI-guns.   
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Figure 6c. Portion of line 6 after application of bandpass filtering and f-k migration.  The top of 
the subducted oceanic crust can be seen for ~2000 shots (5 km) landward of the deformation 
front.  A second low frequency reflection can be seen that may be the top of underthrust 
sediment. The structure of the deformation front varies significantly over very short along-strike 
distances.  Considerable topography, both of constructional and tectonic origin, is seen on the 
subducting plate. 
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Expendible BathyThermograph (XBT) data: 
 

      XBTs, which measure water temperature in the upper 1000 m of the water column, were 
acquired at least once per day, with several XBTs acquired on some days in order to provide 
higher resolution of oceanographic conditions during certain profiles to support attempts to 
image water column features in the seismic data and for correcting bathymetric data. Data were 
converted to sound velocity by the onboard software assuming standard salinity.  XBT data were 
acquired at least once per day, with additional data acquired as needed to maintain temporal and 
spatial coverage. The new profiles were immediately loaded into the EM122 multibeam 
acquisition software package to maintain its calibration for comparing bathymetry with 
previously acquired data.  Following is a table of time of acquisition and site location for XBT 
casts and plots of the data. Data can be downloaded from the Rolling Deck to Repository (R2R) 
web site (http://www.rvdata.us/catalog/MV1206).  
 
 
Table 4.  Locations of XBT profiles. 
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Figure 7.  XBT profiles. Site locations are given in Table 2 and are shown in Figure 2b.   
 
 
 
EM-122 swath bathymetry: 

 
Kongsberg EM-122 multibeam swath bathymetry data were acquired and processed 

throughout the cruise (Fig. 2). Data were processed using MBSytem to edit bad pings and 
generate a grid with 200 m resolution, shown in Figure 2, with a detail from the trench shown in 
Figure 8.  Because of good weather and the relatively slow speed of the ship, data quality in the 
trench is significantly improved compared to existing data.  One longer bathymetric profile 
across the outer-rise, trench and forearc was acquired for comparison with a profile acquired by 
Geomar using the HMRV James Cook in 2008 and repeated by Scripps Institution of 
Oceanography in 2011.  XBTs were acquired at least once/day, and more often during the profile 
intended for comparison with previous data, and the water column velocity was updated to 
reflect the most recent XBT.  A BIST test was run at the end of the previous cruise and 
confirmed that the EM122 system was operating optimally.   

 
Water column data were saved as well as seafloor depth and reflectivity for most of the 

cruise.  However, this option was turned off late in the cruise when it was suspected that this 
option was responsible for anomalously frequent system crashes due to memory issues with 
GridEngine.  These required restarting the system several times during the cruise, and starting 
new surveys, which are designated in the database as MV1206a, MV1206b, etc.  Why exercising 
the option of saving water column data should be problematic was not understood.   
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Watchstanders were charged with keeping an eye on the screen showing the water column 
data and with noting any anomalous signals indicative of free gas bubbles venting from the 
seafloor in the watchstander log.  No such events were noted during the MV1206.  

Data can be downloaded from the Rolling Deck to Repository (R2R) web site 
(http://www.rvdata.us/catalog/MV1206). 

 
 
Figure 8.  Example of bathymetry in the trench from this cruise (B) compared to bathymetry 

available from a previous GEOMAR cruise (A). Contour interval is 20 m.  While the major 
features are the same, the new data provide allow us to look at subtle topographic variations in 
the trench.   

 
 

Magnetics: 
 
Magnetic anomaly data were acquired both in gradiometer and in single magnetometer mode 

(Figure 9).  Early in the cruise, we ran a "figure of merit" to determine whether the data were 
affected by the presence of the ship.  Although we had originally planned to acquire magnetic 
data throughout the cruise while acquiring MCS data, this proved to be impossible because the 
magnetometer cable and GI-guns were getting tangled. Fortunately we were able to untangle 
them before equipment was damaged.  Magnetic data were therefore acquired when the seismic 
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system was being repaired. Data from SAMBA (South American Magnotometer B-Field Array; 
see http://samba.atmos.ucla.edu) are available for correcting the data for temporal changes in the 
magnetic field.  A map showing the lines along which magnetic data were acquired is shown in 
Figure 10.  Raw data are shown in Figure 11.  Data will be available through NGDC.  Data are 
referenced to time and must be merged with the ship's GPS data. When towed as a gradiometer, 
the distance between the reported ship position and the first fish is 629m; second fish is 100m 
behind that. When a single magnetometer was towed, the distance from the ship position to the 
fish is 329m. Data can be downloaded from the Rolling Deck to Repository (R2R) web site 
(http://www.rvdata.us/catalog/MV1206). 

 
Figure 9.  Magnetometer towing diagram.   
 

 
 
Figure 10.  Map showing ship tracks during acquisition of magnetic gradiometer data.  
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Figure 11. Magnetic data.  The raw data recorded on each magnetometer and the difference 
between the two magnetometers is shown.    

 
Figure 12.  Magnetic data from May 17 and 18.  Only a single magnetometer acquired data 
during this time period.   
 
Gravity: 

Gravity data were acquired throughout the cruise, with the exception of a 2.5 hour period on 
May 12. Raw data are shown in Figure 12.  Gravity ties were taken at a base station in 
Valparaiso, Chile, immediately before and after the cruise (Table 3).  However, after the 
computer crash on May 12, corrections were applied from the previous cruise (Puenta Arenas, 
Chile on March 20, 2012). Data can be downloaded from the Rolling Deck to Repository (R2R) 
web site (http://www.rvdata.us/catalog/MV1206). 

 
UTC TIE DATE: 2012/04/20 

16:20:34.426 

Ship: R/V Melville 

Personnel: Cohen,Meyer 

Port/Pier/Berth: Punta Arenas, Chile 

Mardones (sp?) pier 

Gravity station number: DOD 0216-

5/WH1019/IGB 51230 N 

Station name: PUNTA ARENAS 

mGal at pier: 981304.97299952 

Water height to pier 1: 11.416 

Water height to pier 2: 11.5 

Water height to pier 3: 11 

Average filtered counts: 

 25285.095180833 

Filter length: 181 

Scale factor: 4.9826266 

New bias: 855319.8478693 

UTC TIE DATE: 2012/05/01 

15:39:54.628 

Ship: R/V Melville 

Personnel: Meyer 

Port/Pier/Berth:Valpariso/Pier1/Berth 

7 

Gravity station number: 0048.09 

 

Station name: Pier 1 - Berth 4 

mGal at pier: 979618.732 

Water height to pier 1: 9.916 

Water height to pier 2: 10.25 

Water height to pier 3: 10.75 

Average filtered counts:  

 24944.902421111 

Filter length: 361 

Scale factor: 4.9826266 

New bias: 855328.5663635 
 

UTC TIE DATE: 2012/05/18 

16:34:19.929 

Ship: R/V Melville 

Personnel: Meyer, Hale 

Port/Pier/Berth: Valparaiso/Pier7 

 

Gravity station number: PFPE 

2010.01 

Station name: Valpo Pier 7 

mGal at pier: 979618.732 

Water height to pier 1: 9.083 

Water height to pier 2: 9. 318 

Water height to pier 3: 9.166 

Average filtered counts: 

 24944.905703889 

Filter length: 181 

Scale factor: 4.9826266 

New bias: 855328.15310731 

  

Table 5.  Gravity base station data.   
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Acoustic Doppler Current Profiler (ADCP): 

 
ADCP data were acquired throughout the cruise at the 75 kHz. Data were processed during 

the cruise using University of Hawaii UHDAS software. A few example plots from the plot 
archive are shown in Figure 13. For each day of the cruise, the archive includes map views of 
shallow current speed, direction and sea surface temperature, and of the north-south and east-
west components of the current as a function of depth versus time, latitude and longitude (i.e. 4 
plots/day for 75nb and 4 for 75bb).  The raw data, plot archive, and reprocessed data are 
available from the from Joint Archive for Shipboard ADCP data at the University of Hawaii 
(ilikai.soest.hawaii.edu/sadcp/) or from the R2R web site (www.rvdata.us/catalog/MV1206). 

 

 
 

Figure 13.  Examples of data plots from the ADCP image archive created during MV1206. 
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3.5 kHz sub-bottom profiler data: 
 
Knudsen 3260 3.5 kHz subbottom profiling data were acquired during the entire cruise.  The 

ping interval was synchronized with the EM122, resulting in a ping repetition interval that was 
not optimal for subbottom profiling.  Data were recorded in both segy and Knudsen proprietary 
keb format.  The keb files can be viewed with the free Knudsen viewer. Data can be downloaded 
from the Rolling Deck to Repository (R2R) web site (http://www.rvdata.us/catalog/MV1206). 

 
MET data: 
 

Various types of standard under-way meterological data were acquired, including wind 
speed, surface water temperature. Data can be downloaded from the Rolling Deck to Repository 
(R2R) web site (http://www.rvdata.us/catalog/MV1206). 
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Appendix 1: 
 
Article about the cruise in a local newspaper prior to our departure from Valparaiso. 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Appendix 2:  Specifications of the OBSs deployed on the central Chile margin. 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Speci!cations

Max. Depth  5000 m
Max. Duration 400 days @ 125 sps
Channels  4, 24-bit recording
Sensors  L4C 3-component geophones;
   di!erential pressure gauge
Response  100 s - 6!"#z (seismometer)
   0-20 Hz (DPG)
Leveling system Active 360°,motor-driven
Weight  750 lb in air
Footprint  3’X4’
Flotation  9X12” glass spheres
Sampling   40-100-125 sps
Release   Dual dropweights
Acoustics    Two ORE 12 kHz transponders
Power    Lithium battery pack, +/- 7.5 V 
Oscillator    Seascan 10 MHz clock
Sensor housing   17” glass sphere
Burnwires    LDEO design
Recovery aids   Radio, strobe, "ag
Recording    2 X 32 Gb CompactFlash cards
Dropweights  Two steel weights (75 lb in air)
Datalogger   LDEO ultra-low power OBS 
   datalogger (300 mW @ 125 sps)

The LDEO standard seismometer 
design has been in use for nearly 10 
years.  The LDEO OBS lab has built 
and operates 25 standard OBSs as 
part of the NSF OBS Instrumentation 
Pool.  The seismometer sensor is an 
L4C 1 Hz geophone, with a low-noise 
ampli#er, giving useful response 
down to 100 s, and a di!erential 
pressure gauge.  This instrument has 
been used in both year-long passive-
source and shorter-term active-
source experiments.  The design 
includes dual redundancy with two 
transponders and two dropweights.
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The LDEO 2011 seismometer design is a 
recent update of the standard LDEO design.  
Each OBS is equipped with a Trillium Com-
pact seismometer, a Paroscienti!c absolute 
pressure gauge, and a hydrophone.  The 
LDEO OBS lab has built 15 2011 OBSs:  5 for 
use in the standard OBSIP "eet and 10 for 
use in the Cascadia Initiative.  The design 
includes dual redundancy with two tran-
sponders and two dropweights.

Speci!cations

Max. Depth  5000 m
Duration  400 days
Channels  6, 24-bit recording
Sensors  Trillium Compact seismometer
   absolute pressure gauge (APG)
   hydrophone
Response  120 s - 6!"#z (seismometer)
Leveling system Active 360°,motor-driven
Weight  850 lb in air
Footprint  3’X4’
Flotation  11X12” glass spheres
Sampling   40, 100, or 125 sps
Release   Dual dropweights
Acoustics    Two ORE 12 kHz transponders
Power    Lithium battery pack, +/- 7.5 V 
Oscillator    Seascan 10 MHz clock
Sensor housing   8” diameter Al tube
Burnwires    LDEO design
Recovery aids   Radio, strobe, "ag
Recording    2 X 32 Gb CF cards (seismo)
   1 X 16 Gb SD card (APG)
Dropweights  Two steel weights (100 lb in air)
Datalogger   LDEO OBS datalogger
   LDEO APG datalogger
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Appendix 3:  Surveys to relocate OBSs on the seafloor. 
 

 
Site Name: OBS01ALT 
Latitude:     S  34°  42.1091’ 
Longitude:  W   072°  55.9394’ 
Latitude Longitude in decimal degrees:  ‐34.70181833  ‐72.93232333 
Depth: 2395m    RMS: 5.9m 
 

 
Site Name: OBS02 
Latitude:     S  34°  35.1734’ 
Longitude:  W  073°  17.5884’ 
Latitude / Longitude in decimal degrees:  ‐34.58622333  ‐73.29314 
Depth: 3924m    RMS: 17.8m 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Site Name: OBS03 
Latitude:     S  34°  37.9617’ 
Longitude:  W  073°  09.6565’ 
 
Latitude / Longitude in decimal degrees:  ‐34.632695  ‐73.16094167 
Depth: 3272m    RMS: 10m 

 
Site Name: OBS04 
Latitude:     S  34°  40.2652’ 
Longitude:  W  073°  02.2739’ 
Latitude / Longitude in decimal degrees:  ‐34.67108667  ‐73.03789833 
Depth: 2673m    RMS: 13.3m 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Site Name: OBS05ALT 
Latitude:     S  34°  37.1786’ 
Longitude:  W  072°  57.4089’ 
Latitude / Longitude in decimal degrees:  ‐34.61964333 ‐72.956815 
Depth: 2550m    RMS: 2.5m 
 

 
Site Name: OBS06 
Latitude:     S  34°  32.7382’ 
Longitude:  W  073°  11.5524’ 
Latitude / Longitude in decimal degrees:  ‐34.54563667  ‐73.19254 
Depth: 3623m    RMS: 4.7m 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Site Name: OBS07 
Latitude:     S  34°  35.2754’ 
Longitude:  W  073°  04.0486’ 
Latitude / Longitude in decimal degrees:  ‐34.58792333  ‐73.06747667 
Depth: 2790m    RMS: 4.8m 
 

 
Site Name: OBS08 
Latitude:     S  34°  45.2271’ 
Longitude:  W  073°  00.5817’ 
Latitude / Longitude in decimal degrees:  ‐34.753785  ‐73.009695 
Depth: 2398m    RMS: 18.3m 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Site Name: OBS09 
Latitude:     S  34°  40.4004’ 
Longitude:  W  073°  15.2494’ 
Latitude / Longitude in decimal degrees:  ‐34.67334  ‐73.25415667 
Depth: 3224m    RMS: 4.6m 

 

 
Site Name: OBS10 
Latitude:     S  34°  42.8759’ 
Longitude:  W  073°  08.2356’ 
Latitude / Longitude in decimal degrees:  ‐  34.71459833   ‐73.13726 
Depth: 2967m    RMS: 5.7m 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Appendix 4: Abstracts and poster presented at the Fall 2012 meeting of the American 
Geophysical Union. 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