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O-SCOPE BLOOMSII System:
Chlorophyll fluor., VSF, & Spectral L, & E,

Casey Moore (WET Labs) , UCSB OPL, and Satlantic
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BIO-OPTICAL PACKAGE
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Ed, METS, UV radiometer HOT Mooring
UH Meeting
Feb. 4, 2003
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[ Spect Rad (Ey) UCSB'OPL
ARGOS, RFeomm.  § B.CHARM
Deployment #1

C H A R M Feb. 28-May 20, 2003

TIDBIT (0.5 n.)

‘ N I TSKA (1 m.)
CQ U I SI I O N Spect Rad (L)

TSKA (3 m.)
Bio-Optical Inst.(WETLABS), Chem Inst. (SUBCHEM),
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*RF Telemetry to shore

Spect Rad (Eg, L,), Fluorometer, Transmissometer, LSS,
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*On-shore data merge utility AT
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-Optics

-Shutter assembly

-Electronics

-Batteries




FL & bb - Status

*New shutter designed and tested;

*Bb3 operational - MOSEAN
puck in production;

*FL 3 undergoing 3 iteration
prototyping — spectral interference
still a problem;

*Firmware compl ete;



Autonomous Nutrient Analyzer
for ORCAS IOPC Profiler




Short path Spectrophotometer

Already developed with
Subchem

Nutrient measurements
Adapting for round boards
1-3 channel capability
Goal delivery of single
channel analyzer in 2003

Ready for delivery to
Subchem in April




S—ubChem %‘Systems, Inc.

—

_~—REMUS Nose

- —\ —I nner Hull Cap

\‘ _~—Inner Hull

~—Bulkhead

_—REMUS

£SubChem Analyzer ,r""
REMUS Version /

Louter Hull
with REMUS umbilical and
reagent bag access panels
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Multi-disciplinary Ocean Systemsfor
Environmental Analysis Systems (MOSEAN)

Pls. T. Dickey (UCSB), D. Karl (UH), Casey Moore (WETL abs), Al Hanson (SubChem)

Sponsor: National Ocean Partnership Program
Period: 2003-2008

Goals. Develop and test new multi-disciplinary sensors
and systemswith telemetry: optical, chemical (builds
on NOPP O-SCOPE project just completed: Sea Tech.)

Mooring Sites:
Hawaii Ocean Times-series(HOT): HALE-ALOHA
(H-A)

Santa Barbara CHAnnel Re-locatable M ooring
(CHARM)




Submersible Chemical Analyzer

T
[yzer
/ @6 pak Ané
T |\ subcpema
)ﬁ~ Real time results

e Fast response

e High resolution profiles

* Multi-chemical capability
e Trace concentrations

e |n situ calibration

e Accurate determinations




Chemical Plume M apping with
an Undulating Towed Vehicle
Al Hanson - Subchem
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Shuttered anti-fouling systems
WETLabsVSF & Fluorometer
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UCSB/SATLANTIC
spectral radiometer




Telemetry Types

Argos. 1200bytes/day no duplex
Iridium: 2400 bits/sec with duplex

RF to shore (Free-wave): 115kbits/sec with
duplex

Orbcomm: Between Argos and Iridium in

Cables (dedicated and opportunistic where
possible (e.g., Hawail +) O(100’ s Mbits/sec)??




M ooring/Buoy Types

Subsurface (i.e., stretch type, Sus Honjo)
Surface — discus, toroid,

& spun foam (e.g., new BTM)

Surface — spar (John Orcutt DEOS plans, M ed.
MFSTEP, special optical buoys. MOBY,
BOUSSOLE)

Special considerations for profilers




Some Surface Mooring Types

(Excerpt from chapter in NASA Report on Optical Moorings and Drifters)

. Taut-Wire Surface Moorings. For the ATLAS systemsused in the TAO,
TRITON and PIRATA mooring networks, the upper 500 m of the mooring utilizes a
jacketed 1.27 cm non-rotating (nilspin). This segment isfollowed by an eight-strand

plaited nylon line (1.9 cm) extending to just above the ocean bottom, where an acoustic
release couplesit to a ~2000 kg railroad wheel anchor. Taut-line moorings, with a
nominal scope of 0.985 (ratio of mooring line length to water depth) are used in water
depths greater than 1800 m to ensurethat the upper section of the mooring is nearly
vertical. More detailed information on the ATLAS taut-wire mooring design is
available on-line at (http://www.pmel.noaa.gov/tao).

. Slack-Wire Moorings: The TAO slack-line moorings have a scope of 1.35, dueto
either shallow bathymetry, or severe current regimes. I n these cases, the upper portion
of the mooring is kept closeto vertical (but less so than taut-line moorings) by using a
reverse catenary design. Thereverse catenary design allows the capabilities of being
stretched under tension while utilizing traditional catenary conceptsthrough a semi-
slack method. Although taut-line moorings maintain subsurface sensor locations at or
near desired depths, surface instruments may be subjected to stronger forcesfrom
waves and currents. The slack-line moorings provide greater flexibility in the upper
water column, which may help reduce these for ces.

. Semi-slack/taut Wire Mooring: MOOS moorings are on ‘semi-slack’ S shaped
tetherswith a 1.20% scope. TheBTM and HALE-ALOHA platforms have been
previously configured as semi-slack mooringswith 3-m diameter buoys. However, new
configurartionswill bein the form of inverse catenary designs, providing less stress
forcing of mooring components.
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Regional Cabled Ocean Observatory —

Essential Elements

- GPS Scientists and
Shore /T“ the public
stations AEEEEES W
| Internet
ROV. Backbone cable Information
instaIE « fiber optic/power management
maintain Navigation . 180Gkbv/v
, Branch oS
= LN * precise time
“Intense sampling \ Science , Local sensor
* Interactive experiments / ; node dJunction networks ,
e ' / box , Moorings
Observatory > ~100 km ool
networks , betv(\;een Underwater o_20kW
nodes connectors 1 Gb/s
7100 km
Form mesh topology " Boreholes small
» ~30 nodes cables

Extensions + 3000 km
: Bottom rovers/
* 30-year Extended AUVs robots
* reliable sensor .
» easily serviced networks
(x,¥, 2)

Mobile platforms
* survey/event response
* interactive experiments
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O-SCOPE & MOSEAN
Primary Sensors. pCO,, pH,
DO, NO,, Spectral Optics

Others SO(N Zeal.), N. Atlantlc(UK Ger) N. Pacn‘m(Japan Can us), Baja(Mex US)
Canada (HAB), Med. (US, EU), Baltic (Ger.), Equat. Pacific, HOT, San. Barbara Chan., + ?
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Dissolved Oxygen
Sensors Used by
Rik Wanninkhof
(AOML) with
UCSB Optical
Sensorsat BTM




Trace Element
WS
Samplers
at BTM

Ed Boyle, MIT




Chemical Plume Mapping with an
Undulating Towed Vehicle
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Moored | n-Situ Trace Element
Sampler (MITESS)

MITESS: Lead in the Sargasso Sea near Bermuda, 1997-1999

Moored In-situ Trace Element —a— Moored Sampler (40-55m)
Serial S 1
crial sampiet = near surface water (ATE or Pole)

e Collects uncontaminated 80
water samples under
programmed control

® Deployable on Moorings for
>6 months

o)
&

e Can be used by anyone to |
collect deep-sea trace metal
profiles
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N
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1997 1998 1999

Ed Boyle, MIT




TSSID for “C Primary Production M easur ements




MBARI ApCO, System:

Gernot Friederich & Francisco Chavez

Electronics

Spectrometer
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MBARI ApCO2 Time Series. June 1 —Dec. 1. 2000

Bermuda BTM

80

60 -

40

20 -

APCO, (uatm)
(@)

-20 -

40 -

Gernot Friederich

| | | | |

1-Jun 1-Jul 1-Aug 1-Sep 1-Oct 1-Nov 1-Dec



Chemical Plume M apping Experiments
In the NUWC/NPT
Gould Island Acoustic Tracking Range

! Autonomous
Vertical Profiler
|

Environmental .
A p p rov al S ’ ———ACOMMS T elemetry
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GIATRN

SubChem, Al Hanson



In Situ Flow Cytometry
(Ro Olson, WHOI, Bigelow)
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DNA Measurement System
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McNelil, 1999; Dickey et al., 2001
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Bermuda Testbed Mooring: 1994 - present

Earlier BTM Deployment New BTM Buoy: September 2002

OPL/WHOI



Iiwww.opl.ucsb.edL
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Eddy and Hurricane Passages at BT M

Sumlmer Edldy Hurrlicane Flelix

Depth (m)

Apri May 1 Jun 1 Sep 1 Oct1 Nov 1 Dec 1 Jan 1 Feb 1

1995-1996
Summer Eddy Hurricane Felix Fall Bloom Eddy

Temperature (°C)
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Eddy

e
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| | | |
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1996-1997




estbed Mooring Site

—31 Vz’zo 230
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Dickey et al., 1998a,b, 2001a; McGillicuddy et al., 1998, McNell et al., 1999



Odyssey Observationsin Mass. Bay

MassBay 98: Contours of AUV Data, Section 1

(a) Temperature (C)

0 2 4 6 8 10 12

Distance from initial Position (km)

0 056 1.09 166 223 2.8 3.33
Time from initial point (hr)

18
16
14
12
10

OPL/MIT®

(b) Fluoremeter (mVolt

- -

8 10 12

Distance from initial Position (km)

056 1.09 1.66 223 28 3.33
Time from initial point (hr)




Hurricane Felix: August 1995
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For further information,
come surfing @

www.opl.ucsb.edu
email :
tommy.dickey@opl.ucsb.edu




Sensitive Electro-optical Detector

wET @) Labs
Ch esgmr

Flow Path

Receiver

Transmitter




REMUS Chemical Analyzer

Systems, Inc.

—

e Real time data

e Fast response

e High resolution mapping

e Trace concentrations

* In situ calibration

e Four channel analyzer

e Multi-chemical capability
e Present: nutrients, metals,
e Future: UXO (TNT, RDX
etc.)

Underses Wartfare Center




Ocean Response Coastal Analysis System

ORCAS
Profiler Array

100 150 200 250 300 350
Dissoked Oxyzen (nicromolar)

(@)
Telemetry buoy 2

Maxi-profiler

Mini-profiler

ORCAS

Demonstrate the utility of the
ORCAS profiling system for
4-D observation of the coastal
environmental response to
episodic events.

NAVY - Diver Visibility and
Vulnerability
EPA - Harmful Algal Blooms

NOPP Funding: URI-GSO, SubChem, WET Labs, NRL, NAVOCEAN, EPA



Fluorometer — Status

Optical unit built and tuned
for RT operation;

Designed for NH4 + CDOM

Ready for reagent delivery
package.

Delivery to Subchem in Feb
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Bermuda Testbed Mooring Time Series.
Roles of Events?
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OPEX 1999 day 278 GOES-10 SST 1999 Day 278 - 286
Along Track orbit 006
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UCSB Ocean Physics Laboratory
Interdisciplinary Mooring/AUV
Study Sites
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Bermuda Testbed Mooring
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FL-3 & bb-3 (cont)

e Large detection area
prevents us from using
current shutter design in
existing form factor

e Plantoinsert present
“puck” into larger (3.57)
can.

* Requires new shutter
design




