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limited sites —dnstallation is heavy and expensive
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Several attempts to 1solate the
Broadband sensor from the chassis
for a better coupling and response.



MUG 1s an alternative to real time observatory and short
time OBS Network.

e installed we control the main parameters and data quality and
» a small vessel of opportunities recover data within
omous shuttles released by acoustic,

4 )

DIMENSIONS
29m x 2.9m x Im.

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 (3307Lb)
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A BIT OF HISTORY

ORDING IN MARINE AREAS
T 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, BO5307, 2009



R
ESISMIC EVENT
7.4)

Fox Islands, distance 85°



FROM AN ARTICLE PUBLISHED IN ELSEVIER SEPTEMBER 1ST
2006 — FREDERIK J.SIMONS & AL.

MATIC DETECTION AND RAPID DETERMINATION OF
E MAGNITUDE BY WAVELET MULTISCALE
OF THE PRIMARY ARRIVAL F.

t transform algorithm :

x(n)=x(n)-[x(n-1)+x(n+1)]/2; end
g X(n 3)+x(n+3)]/64 +19*[x(n-1)
[x(1:2:1x)

1; end

AUTOMATIC DISCRIMINATION OF UNDE
SIGNALS GENERATED BY TELESEIS
A PROBABILISTIC APPRC

GRL 2011 — ALEXEY SUKHO
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Pressure sensor

Mermaid board developed by Osean Mermaid in




Oil tank

Dive = solenoid valve action

Transfer from ballast to tank

Ascent— pump action

Transfer from tank to ballast

bladder




RMAID: DETECTION OF LONG
ANCE SEISMIC EVENT

Satellite LLand station

Diving control accuracy

Indium Satellite Network
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D CYCLE

Mermaid Server Mermaid Server Mermaid Server

T T )
v v u
452.112-N-00.vit L 452.112-N-00.cmd w v un
GPS position g Download g g
Internal vacuum configuration 3899FD14.MER
Battery voltage Upload
acoustic datas
MERMAID MERMAID MERMAID
Until end

of transmission

——>»{ Surface [—>» GPS —>»{ Irdium [—>» Dive

Seismic data <
acquisition




AND SERVER ACCESS

Automaid server Mermaid server

J— Data files B‘ J— Data files %
i o
: *= : - Configuration file B‘
.1 1 Direct access to
FTP Server iy Geoazur server iy Mermaid server
- o
e - Iridium RUDICS
Internet éggé Internet Q&%}é

User MERMAID

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




SYNOPTICS FOR
AID.

Pressure and IRIDIUM and GPS Hydrophone
Temperature Antenna
Sensors
Mermaid Board v
2 v v o
TD Motorola Garmin [ Clock ] A lslien
SEASCAN 9522 A GPS 15 l

[

4 B

APF9I
Float Control Board

[ Serial Link J&

Detection
( Buffer 10 events }' [ STA / LTA J

/
| |
[ [> Serial Link J —: Discrimination algorithm:




TRIAL & TEST

AT VILLEFRANCHE SUR MER
2014 - 2016




TESTS AND DEVELOPMENT IN THE

MEDITERRANEAN
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Mermaid Deployments

e 012 - MEDITERRANEAN — (3 +2) FLOATS
INDIAN OCEAN — (3 +2) FLOATS

s
P ALAPAGOS — 10 FLOATS
i~ gy

~



AID NETWORK COVERAGE IN
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Visibility of P Waves

* Below Mw 5.8 under good
conditions

* Above Mw 6.5 in bad weather
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Visibility of P Waves

.8 under good

bad

9) if



Mermaid, a multidisciplinary float

resulting from a fruitful

1 between an experienced company in
ment “Osean” and “Geoazur” a

ory specialized in Marine
ysics

_O S EAN

www.osean.fr




* Based on OB
e More batteries ( 5.
3 times more than current
e Larger life time (6-6 yr)
e Remotely programmable

o Multidweplinary:

- Temperature,

- Conductivity,

- High frequency acoustics

- Low frequency acoustics

- Green Energy

. L

Mermaid, a multidisciplinary float

resulting from an ERC Proof-of-

concept

and collaboration with local
industry Osean

SeaTrec

ermal Recharging Battery



Antenna Dual
GPS/Iridium

2 x Battery packs of 36 DD cells for

a total amount of 5.5 Kw

J\

Probe

_

‘ Conductivity sensor ' e \
* /
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Ay

I\ o ’ Rack mounted Electroy '

Details of the constituent components of Mermaid







MERMAID EASY LAUNCHING

RV Sagitta 111 — 12m




MERMAID EASY RECOVERING




maid equipped with a CTD

oreat value to ARGO

OEM - SeaBird
SBE-41
for 2000m
CTD Profile
mounted on

the

Mermaid Frame.

We are collaborating with
SEABIRD
to integrate a CTD
On Mermaid



DEEP CTD

IRIDIUM Satellite

¥

¥ 7

At surface to transmit data to satellites

IRIDIUM Satellite Land Station

((“))

’

Descent to depth ,
CTD measures during ascent

(up to 12 hours)

Drift T Float descends to begin profile
from greater depth (up to 3000 m)




" but also noisy |

Wave noise
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Sounds of artificial origin: o Biological Sound.
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= Deep soil Exploration, seismic ~  2WrAREAANE. Lo o

Or of natural origin:
= Waves, rain

= hearthquakes, Volcanic
eruptions

= Tcebergs

= Marine mammals




or blue whales
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ing Mamals

a. Frequencies of cetacean moans and whistles

Stereotypical sounds
Low frequencies
Strong intensity

regular interval

Frequency (Hz)

Distribution on long distances

(Hundreds of miles)

blue whale
fin whale
gray whale
Bryde’s whale

right whales

pygmy right whale

minke whale

bowhead whale

humpback whale

sei whale

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

beaked whales*

river dolphins

narwhal, beluga



THE SUKHOVICH DISCRIMINATOR APPLIED
O METEOROLOGICAL DATA

| |
® D322 01 open water
® D036 04 crack
0046 5 alien arctic sounds2 ||
A360 02 drizzle

Drizzle

0.3 0.35






MULTI-MERMAID FLOAT CAN
CARRY UP TO
RA SENSORS.




vable Energy




NOLOGY INNOVATION

Temperature Difference Volume Change Pressure Difference

Battery Recharging
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Floats have a landing

Floats are intelligently
Capability to

ed in a small array /
monitor after-shock,

=

ation,

LANDING CAPABILITY
FOR
AFTER SHOCK

MONITORING
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arthScope-Oceans

e P delays can be obser

e Robots are atfordable

e A network of about 300/1000

‘ocean gap’ for seismic tomograp

can lead EarthScope in Pacific an |

e Financing can be divided over at leas

(meteorology, biology, solid earth gec
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