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Several attempts to isolate the
Broadband sensor from the

chassis for a better coupling and
rocecnoneap




MUG is an alternative to real time observatory and short
time OBS Network.

2 |nstalled we control the main parameters and data quality
a small vessel of opportunities recover data within
10us shuttles released by acoustic,

== DIMENSIONS )
29mx2.9m x 1m.
Shaped to resist a trawling

MATERIAL
Non conductive material
(Syntactic foam,
Polyethylene, glass and
Titanium)

Dead Weight Anchor
Steel with anodes

Weight in Air
1.5t (3307LDb)
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- A bit of history

rding in Marine Areas by
Divers

Nov 5, 2003: Frederik Simons’
prototype Mermaid records

Mw=3.9 quake at 46°

Recorded on board a SOLO float: Mw 5.95 at 46°

5000 -

Data bandpassed 2-20 s

Simons et al., JGR 114, B05307, 2009
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nic event June 24,

Fox Islands, distance 85°



rom an article published in ELSEVIER September 1st 2006 —
Frederik J.Simons & al.

detection and rapid determination of
itude by wavelet multiscale analysis of
orimary arrival F.

X(n)=x(n)—[x(n—1 )+X(n+1 )]/2, endslﬁp
)+x(n+3)]/64 +19*[x(n—-1)
[x(1:2:1x) &

Automatic discrimination of underwe
signals generated by teleseismic

A probabilistic approach

GRL 2011 — Alexey Sukhovic



Hydrophone

Pressure sensor

Mermaid board developed by Osean Mermaid in Ap




Qil tank

Dive — solenoid valve action

Transfer from ballast to tank

o Valve

Ascent= pump action

Transfer from tank to ballast




D: detection of long distance
eismic event

Diving control accuracy

iridium Satellite Network Satellite Land station &
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d Cycle

Mermaid Server Mermaid Server Mermaid Server

T =)
v v
452.112-N-00.vit 452.112-N-00.cmd ) R
GPS position Download 1 -
Internal vacuum configuration 3899FD14.MER
Battery voltage Upload
acoustic datas
MERMAID MERMAID MERMAID
Until end

of transmission

—»{ Surface > GPS —>»  Irdium [ Dive

Seismic data
acquisition




nd server access

Mermaid server

Automaid server

Data files % Data files Ill
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Configuration file l}
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Direct access to

-

FTP Server E ‘} Geoazur server | ‘} Mermaid server
e Iridium RUDICS
Internet %g?# Internet ,é%},

User MERMAID

Iridium RUDICS: Iridium Router-Based Unrestricted Digital Internetworking Connectivity Solutions
MERMAID: Mobile Earthquake Recording in Marine Areas by Independent Divers




Pressure and
Temperature
Sensors

IRIDIUM and GPS
Antenna

noptics for Mermaid.
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Trial & Test
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2014 - 2016




ests and development in the

editerranean

“Sroulouse

e :
Corse (_(forsica]

e ,4-;"' o
-

% Lyl ',o"--,’r'
A RN

5P
,?_' ‘MBarcelone
e

Isola, Maddale

(-__sassar"i

Balearic Sea

1
Sa!rde_g_na_ (Sard_jnia)

Palma de Majorque 0% &%

’-';fé‘;"iglilari

'-El\.flssg,_(lbiza)



Mermaid Deployments

editerranean — (3 +2) Floats 2013
ean — (3 +2) Floats
pagos — 10 Floats



etwork coverage in the
DS after 18 months.

Visibility of P Waves
mermaid10 mermaidi5 * Below Mw 5.8 under good
' £k conditions
* Above Mw 6.5 in bad weather
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Isibility of P Waves

under good
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Mermaid, a multidisciplinary float
resulting from a fruitful
ilon between an experienced
2 development “Osean” and
laboratory specialized in
ophysics

_O S EAN

www.osean.fr




Large Autonc Mermaid, a multidisciplinary
» Based on OBS sphere float

e 0 ragulting from an ERC Proof-of-
3 times more than current float

* Larger life time (5-6 yr) conc_ept _

» Remotely programmable collaboration with local
« Multidisciplinary: industry Osean

- Temperature, SeaTrec

- Conductivity,

- High frequency acoustics
- Low frequency acoustics
- Green Energy

Recharging Battery



2 x Battery packs of 36 DD cells for

Antenna Dual a total amount of 5.5 Kw

) GPS/Iridium
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tails of the constituent components of Mermaid






Mermaid easy launching
RV Sagitta Ill — 12m




d easy recovering




OEM - SeaBird
SBE-41
for 2000m
CTD Profile
mounted on
the
Mermaid Frame.

We are collaborating with
SEABIRD
to integrate a CTD
On Mermaid



CTD profile

/

IRIDIUM Satellite
;&

At surface to transmit data to satellites
Y 7

IRIDIUM Satellite Land Station {4

L T
" Descent to depth / _
\\ / CTD measures during ascent
\\ / (up to 12 hours)
\ é ‘ j
Drift F\\ / Float descends to begin profile

from greater depth (up to 3000 m)




but also noisy !
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Or of natural origin:
= Waves, rain

= hearthquakes, Volcanic P
eruptions r .

= Tcebergs

= Marine mammals




for blue whales
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Stereotypical soun
Low frequencies
Strong intensity

regular interval

ing Mamals

a. Frequencies of cetacean moans and whistles

ds

blue whale

fin whale

gray whale

Bryde's whale
right whales
pygmy right whale
minke whale
bowhead whale
humpback whale

Frequency (Hz)

Distribution on long distances

(Hundreds of miles)

sei whale

true dolphins, including....
Cephalorhynchinae
Globicephalinae
Delphininae
Steninae*

beaked whales*

river dolphins

narwhal, beluga



khovich discriminator applied
meteorological data

® D322 01 open water
® D036 04 crack

0046 5 alien arctic sounds?2
® AB360 02 drizzle







Multi-mermaid float can

arry up to
ensors.
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Temperature Difference Volume Change——>Pressure Difference
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thScope-Oceans

- P delays can be obse
- Robots are affordable

- A network of about 300/1000
the ‘ocean gap’ for seismic tomoc

. Efforts can be shared between three
China can lead EarthScope in Pacific
Ocean.

- Financing can be divided over at least
disciplines (meteorology, biology, solic







