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10 DEEP OCEAN DATA RECOVERY MODULE.
Dr. Peter F. Worcester, Kevin R. Hardy, David D. Horwitt, and Douglas A. The Model 875 Shallow Water
Peckham (Scripps Institution of Oceanography) describe a pop-up buoy sys-
tem for recovering data at 2.1 gigabytes without interruption. Release for light loads offers the

same quality and reliability as a
17 SPECIAL-PURPOSE SAMPLERS AT HBOI. deep sea release-but at $2000 is

Robert F. Tusting, R. Chris Tietze, and Kim R. Reisenbichler (Harbor Branch a fraction of the cost.
Oceanographic Institution) discuss development of a host of benthic, geo
chemical, and biological samplers.

25 DEEP FLIGHT: TECHNOLOGY DEMONSTRATOR OR 'THE ANSWER.' (".
Graham S. Hawkes (Hawkes Ocean Technologies) unveils this newest one-
person submersible.

35 LOCATION, RECOVERY OF PANACHE IV
Michael J. Muirhead, Dr. William Vogel (Western Subsea Technology Ltd.),
Paul Mendham (Coast Underwriters Ltd.), and Dr. Ann Gargett (Institute of
Ocean Sciences) outline salvage operations of this ocean racing yacht. The strong back design

43 PHILLIPS PETROLEUM'S SEASTAR PROJECT. integrates easily into mooring
John L. Upchurch (Phillips Petroleum Co.) and Robert P. Money (Aker Engi- hardware, and the omnidirectional
neering Inc.) provide an update on this subsea completion. hydrophone allows any

51 UUVs FOR UNDERWATER WORK-INNOVATION OR HIGH TECH TOY? deployment orientation.

John R. Kreider (Oceaneering Technologies) defines reasons for acceptability
of these systems. The 875 offers not only a robust

and flexible design but the same
59 NR-1: DEEP-OCEAN INTRODUCTION OF NEW LASER LINE SCANNER. proven circuitry that makes

Dr. Ian R. MacDonald (Texas A&M University), Dr. James F. Reilly (NASA), p en ryltates
Jeffrey S. Chu (Northrop Grumman), and Cdr. David Olivier (U.S. Navy) put Benthos releases among
the scanner through its paces aboard NR-1 to assess optical imaging promises the most reliable in the world.
and capabilities. 6-month life

65 RN OCEAN ATMOSPHERE MODEL. Is
Dr. Tony Heathershaw, LCdr. Roland Rogers, and LCdr. Chris Durbin (U.K. 90 kg load rating
Defence Evaluation & Research Agency) describe "FOAM," a 3-D forecasting II
model to predict undersea environments in support of ASW operations. Receive only operation

71 REAL-TIME SATELLITE IMAGERY CHANGES ICEBREAKER OPERATIONS. 1
Capt. Robert Parsons (U.S. Coast Guard, Retired) discusses how imagery 136 unique command codes
changes productivity and effectiveness of polar operations. I
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Today's environmental testing and sampling needs call for a wide range of instrumentation. And todays budgets

can place unusual constraints on your work.
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Editorial
David M. Graham

Boost Priority for Ocean Instrumentation!
nstrumentation is the key element in determining where world climate is going as well as defining the
" when" and "if' of global warming. Because this is our annual instrumentation issue, we direct this edito-

rial to the White House staff, to members of Congress and federal agencies, and to private sector institutions
concerned with ocean and atmospheric research-mostly of the "applied" variety. These research subjects
can cover a lot of ground (and water). To be more specific, we are talking about oceans and the air-sea inter-
face, atmospheric weather, and climate as it relates to man's activities.

Civilians frequently want to know what the weather will be like tomorrow, next week, and even next year.
Billions of dollars being spent are involved with decisions by individuals, small businesses, corporations, and
government depending on the weather and what will happen next. Does a farmer plant next month? Do you
take vacation next year? What goods do merchants stock for next year? Equally critical are decisions made
by the maritime industries and the U.S. Navy in scheduling and planning. A host of scientists need reliable
ocean and atmosphere data covering various periods of time.

Ocean behavior and conditions are prime factors in determining climate and making forecasts.
Yes, we already have weather forecasts over land and the oceans and we have collected humongous

amounts of world climate data-but they are far from what we need. More specifically we do not have
enough data to prepare precise climate models. In the words of one senior oceanographer, we simply do not
understand the oceans and have only a small fraction of essential data to do so.

Yes, the oceanographic community has been working on this problem for years, but only within the last
ten years has it organized worldwide and used instrumentation to measure and observe the world's oceans.
Three major projects-Joint Global Ocean Flux Studies (JGOFS), Global Ocean Ecosystem Dynamics
(GLOBEC), and the World Ocean Circulation Experiment (WOCE)-illustrate this effort. They are truly fan-
tastic international ocean programs. We salute the many oceanographers and scientist around the world for
their never-ending efforts on behalf of these programs against many odds to envision, design, and implement
these critical experiments.

JGOFS is an international project to determine the processes that control the amount of carbon and bio-
logically active elements in the ocean-from the air-sea interface to the seafloor-and to improve predictions
of the response of ocean processes to changes in climate.

GLOBEC is an international project focusing on the coupling of physical ocean processes and population
changes of 200 plankton and fish and how climate change may effect this coupling and the abundance of
marine animals.

WOCE is a project aimed to improve models of the ocean and its circulation for climate prediction and the
collection of a quasi-synoptic global dataset of unprecedented accuracy and comprehensiveness.

A major success of these programs to date has been development of new and "smarter" instrumentation.
We especially salute those working in private companies, research organizations, academic labs, and in gov-
ernment agencies who design and build hundreds of different oceanographic instruments. Small businesses
are significant contributors to the success of these programs.

Although the planned field work for WOCE and JGOFS will be completed in the next two years, many
observations and measurements will be continued to determine space structure and scale climate changes.
Now the work begins in merging datasets, analysis, interpretation, modeling, and synthesis.

New and better instruments are needed to secure more data and complete the work-primarily in the bio-
logical discipline. While there has been remarkable growth in numbers of new sensors and instruments-par-
ticularly in bio-optics, acoustics, and sampling-oceanographers and marine scientists still need better sys-
tems for collecting and handling plankton in all stages of the life cycle. Interdisciplinary instrument sensors
and systems are advancing to include physical and chemical parameters with biological parameters.

We ask responsible federal agencies, research institutes, and quasi-government groups to extend their hori-
zons and fine work in defining ocean/marine research programs needed to have complete understanding of
the oceans. This is where it starts. Bold new approaches must be taken. We ask the House and Senate com-
mittees to support ocean/marine budget proposals and provide incentives to small businesses for instrument
research and development. We ask the White House to place a higher priority on marine environmental pro-
grams in the budget process. And we ask the ocean community to keep up its excellent work. /st/
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E Soundings ]

))) Effort Continues for Second Civil GPS Frequency. Emphasizing that the United States remains
committed to expanding civilian use of the global positioning system (GPS), the Department of Trans-
portation was to determine the frequency assignment of a second civil frequency. "The addition of a sec-
ond civil frequency to the GPS satellites will demonstrate this nation's continuing dedication to the civil-
ian use of GPS throughout the world," said Frank Kruesi, assistant secretary of transportation policy.
"The department is committed to improving the GPS system to make it the best and most useful posi-
tioning system possible." DoT, working with the Department of Defense and other federal agencies,
accelerated the effort to determine a second civil frequency after a decision was made last month to exe-
cute the second frequency development option of the GPS Block IIF contract. A specific frequency was
to be selected by February 21, according to contract requirements. The contract imposes frequency band
limitations on the choice of the second civil frequency of 20.46 MHz to 102.3 MHz around the L2 center
frequency of 1227.6 MHz.

))) Navy's Newest T-AGS 64 Survey Ship to be Named by Schoolchildren. In a first for the U.S.
Navy, one of its ships will be named through a nationwide competition among schoolchildren. Navy Sec-
retary John Dalton will have final approval authority. The ocean survey vessel, fifth in the series, will be
built by Halter Marine Group Inc. in Gulfport, Mississippi, under a recently announced $51.7 million
contract with delivery expected in 36 months. Borrowing a page from NASA (which organization fielded
a highly successful competition in 1988 to name one of the space shuttles), the Navy expects to capital-
ize on recent growing interest in the marine sciences. Current plans are to announce the competition for-
mally before the end of this school year.

))) Renew your Atlantic Tunas Permit by Phone or 'The Web.' Responding to fishermen's requests, a
new automated Atlantic tunas permitting system developed for NOAA's NMFS is expected to improve
service and speed the delivery of annual tuna permits to fishermen. The new system is designed to pro-
vide permit holders with a quick, easy way to renew their permits on an annual basis, while also improv-
ing the collection of fishing data, providing more current and timely permit and catch information, and
reducing the regulatory work load for both fishermen and fisheries service managers. The permitting sys-
tem can be accessed by either a touch-tone telephone (888-USA-TUNA) or through the Internet
(http://www.usatuna.com). Developed by Portlant, Oregon-based NEXTLINK Interactive Inc., the tele-
phone/interlink permitting system is one of the first of its kind in the nation to take advantage of new or
improved technology to speed service to customers while reducing work load.

))) Navy, Russian Scientists Discover Methane Hydrates in Norwegian-Greenland Sea. Researchers,
led by Dr. Peter Vogt of the Naval Research Laboratory, recently revisited the "Haakon Mosby Mud Vol-
cano" and found thin white sheets of methane hydrates (or possibly bacterial mats) covering the deep-
sea, warm mud volcano south of Spitsbergen. Vogt and his colleagues from Russian and Norwegian
research institutions were operating from the 5,700-ton Professor Logachev out of St. Petersburg. A kilo-
meter in diameter, the mud volcano was detected previously at 1,250 meters depth by an NRL-led side-
scan sonar mapping project on Norway's continental slope. The "cow-pie-shaped" mound has a heat flow
at least 10 times above normal and hosts a new species of tubeworm, "evidently associated with
chemosynthetic bacteria," growing on the surface. Cores taken near the methane hydrate patches con-
tained up to 50 percent hydrate; hydrate lumps, up to the size of large radishes, were dug from the mud
surface. Vogt noted that the discovery of hydrate actually on the seafloor is evidence of a very dynamic
system.

))) NOAA Releases Habitat Plan to Enhance Living Marine Resources. The National Marine Fish-
eries Service will begin the process of identifying, conserving, and enhancing imperiled aquatic habitats
in coordination with regional fishery management councils. Loss of essential aquatic habitat is one of the
greatest long-term threats to many of the nation's fish and shellfish, such as salmon, summer flounder
and shrimp. From Alaska and Maine to the Gulf of Mexico, many fish population declines can be attrib-
uted to lost wetlands and seagrass beds, dammed rivers, contaminated sediments, polluted coastal bays,
and other habitat loss or degradation. /st/
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ST Instrunentation Feature

Deep Ocean Data Recovery Module
Pop-Up Buoy Enables Recovery of 2.1 Gigabytes of Data
Without Interruption From Deep Ocean Instrumentation

By Dr. Peter F. Worcester ponder technology by: (I) installation

Research Oceanographer of a custom complementary metal

Kevin R. Hardy oxide semiconductor (CMOS) 386/8
eemegabyte (Mb) RAM/2.1 Gb small
computer system interface (SCSI)

David D. Horwitt Pop-Up Buoy e hard drive PC with high-speed serial
Programmer/~nalyst interfaces, (2) adaptation of a pressure

and balanced, fluid-filled, underwater
Subsurface mateable connector. (3) use of a high-

Douglas A. Peckham FloatDiou s D ew, khapment Floateerstrength, corrosion-resistant burn-rod
University o eCalinErnia-San release assembly. (4) addition of radio

Dieg'o/Scripps Institutioi o/ and flashing-light recovery beacons

Oceanography 200 m internal to the 17-inch glass sphere,

La Jolla, C a and other modifications.
•iVLA I The present Scripps application uses

pop-up buoy has been developed a cluster of four pop-up buoys mount-
to allow the recovery of 2.1 giga- 550 m AVATOC ed on top of an Emerson-Cuming

byte (Gb) data sets at convenient inter- Composite Materials Inc. (Canton,as from a dee-o se ao otconvenien er- Massachusetts) syntactic compositevals fromn a deep-ocean seafloor or VLA 2suuraefotcneedoth
moored instrument, while leavinsubsurface float connected to theinstruments below by electrical cables
primary instrument undisturbed for 900 m Jumper Cage [Sea Con®/Brantner (El Cajon. Cali-
periods of time up to or exceeding a
year. This capability provides for the fornia)1 which pass through the float.

Two channels of data can be trans-early return of data for analysis w ith- V LA 3 - m t e s b e y t m t h
out interrupting the collection of long ferred from the subsea system to the
time series. The technique offers an AVATOC pop-up at 125 kilobits per second
alternative to recovery of data by 1250 m (kbps) each.
acoustic telemetry link. satellite link, The syntactic float supports a string
or cable to shore. VLA 4 of four 10-element hydrophone arrays

Pop-up buoys were developed at the [SAIC/MariPro (Goleta. California)],
University of California-San Diego 1600 m with two 10-element arrays connected
(UCSD)/Scripps Institution of Ocea- Glassballs to each of two Scripps' data acquisi-
nography (SIO) in support of the tion systems (acronym AVATOC) to
Acoustic Thermometry of Ocean Cli- form twin 20-element receiver arrays.
mate (ATOC) project' and tested at Kevlar line [Whitehill ManufacturingAcoustic CoptPiaepia enyvna]
sea for the first time in January 1994. Acoustic Releases Corp.(Philadelphia, Pennsylvania)].
They were used again in 1995-1996 to Transponders jacketed "nilspin" wire rope [Mac-
provide the multi -institutional teamn of w byte Wire Rope Co. (Kenosha. Wis-
scientists with data from autonomous consin)], terminating hardware [Cros-
receiver moorings off the "Big Island" by Group (Tulsa, Oklahoma)]. Ben-
of Hawaii and Kiritimati (Christmas) thos 17-inch glassballs, "dualed" Ben-
Island. thos 865A-DB3 two-year releases, and

A pop-up buoy extends existing An AVLA showing three pop-up buoys a stacked railroad-wheel anchor com-
Benthos Inc. (North Falmouth, Massa- remaining on the subsurface float and plete the lower half of the mooring,
chusetts) TR-6000 releasable trans- one on its way to the surface. centering the array approximately on
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amounts of data approach minimizes disturbances to

from the instru- the pressure sensor, improving the
POP-UP ment to ability to measure low-frequency

shipboard 2 . How- oceanographic signals4 . The differ-

ever, when it is ences between the two pop-up data
necessary to recovery modules are principally due

Connectors recover gigabytes to the much larger data volumes gen-
of data, the time erated by the autonomous vertical line
and energy arrays (AVLAs) developed for the
required by an ATOC project. A complete description

C . acoustic telemetry of the system is provided by Worcester
Data and Power link can become pro- et al.5.

Battery/Data hibitive, particularly for
Junction Box battery powered instru- Architecture

mentation. The surface pen- The Benthos TR-6000 releasable
etration required for satellite acoustic transponders, which are used

Dt or radio telemetry poses prob- for underwater positioning and navi-
lems of survivability. The limited gation, reply when acoustically inter-

Dat 7 ~ AVATOC #1 :rogated and release upon acoustic
Da1ansdcer command. For the pop-up buoy, the

17" Giassball transponders are modified by:
iniside P•Iprop ° Installation of a custom 80386SL
4ardli single board computer, with dual 125

AVATOC#2 i kbps serial interfaces, and a 2.1 giga-
byte Winchester disk drive

El' s Addition of modified "OD Blue"
The connections between the pressure-balanced, oil-filled, under-Twec tons AV t the water-mateable connectors [Oceantwo A VA TOCs, the t
battery/data junction box, Design Inc.(OD) (Ormond Beach,
and four pop-up buoys. = Florida)] for external power and signal
At right, pop-up buoy interior connections
and mounting arrangement. Installation of recovery aides con-

sisting of a Novatech Designs Ltd.
the acosteBurnrod (Vancouver, B.C., Canada) radio bea-

axis. con and a modified Tandy Corp. (Fort
Each subarray acquires i trae Worth, Texas) personal strobe insideacoustic data at presched- • the glass pressure housingacousti data at~a prsce

uled reception times. After /�/ / A * Replacement of the standard stain-
a reception, each AVATOC less-steel burn wire with a high-
writes the data to disk inter- .. strength, corrosion-resistant Inconel
nally, and transmits the data up twist- data rates through currently available 625 rod to increase mechanical
ed pairs in the center of the array cable satellites and limited line-of-sight strength and lengthen operating life
to the pop-up data-recovery modules ranges for radio further constrain the * Reduction of transponder battery
on the subsurface float. This arrange- use of these approaches. Cable-to- size including isolation of the trans-
ment allows the recovery of data at shore solutions are costly to install, mit/receive and bum-wire batteries
approximately quarterly intervals dur- require robust sea-land interfaces, * Modification of the internal
ing the designed one-year deployment, land-station terminals, and may be mechanical mounting arrangement to

An individual pop-up buoy may be damaged by bottom-fishing or small make it more robust and to accommo-
commanded to release using a stan- boat anchors. However, cables do pro- date additional components
dard Benthos DS-7000 deck unit and vide the possibility of supplying ° Installation of a deck connector to
recovered by one person from a char- power to the instrument and receiving provide communications with the
ter vessel of modest size. In order to broadband data in real-time. internal computer components enab-
enhance opportunities to recover one The Scripps' pop-up buoy data ling testing of the instrument and read
of the data recorders, a limited-func- recovery modules are in many respects out of the data (at 167 kbps) with the
tion deck unit has also been developed similar to the MYRTLE releasable glass pressure housing sealed
and successfully used which allows a data capsules previously developed by • Addition of two titanium recovery
collaborating ship-of-opportunity and Foden and Spencer 3 [Proudman bales to the sides of the protective hard
its trained crew to recover a pop-up Oceanographic Laboratory, Bidston hat.
buoy without danger of releasing the Observatory (Merseyside, England)] In the ATOC AVLA application,
primary instrument. (Sea Technology, February 1996). four pop-up data recovery modules

Alternatives to the pop-up buoy Their development was stimulated by receive data from two sets of AVATOC
were considered. Undersea acoustic the desire to make multiyear deploy- electronics at 125 kbps per channel.
telemetry makes it feasible to commu- ments of instruments for measuring Data from the two AVATOCs are rout-
nicate and control a subsea instrument pressure and temperature and to recov- ed through a junction box mounted on
and to periodically read moderate er the data at yearly intervals. This the subsurface float and fed in parallel
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to all four pop-up modules through limited not only the volume available.
underwater mateable "OD Blue" con- but also the weight that could be added
nectors. All four pop-ups therefore without resorting to the addition of
record exactly the same information. syntactic foam to provide more buoy-
Once the disks are full. the oldest data ancy.
are overwritten on each record cycle. The pop-up buoy mounts on the
Any one of the four pop-ups can there- subsurface float by nesting in a frame-
fore be recovered at any time to pro- supported polypropylene hard-hat
vide the most recent 2.1 gigabytes of,. half. The integral flutes of the hard hat
data. All four pop-ups transpond using prevent any rotation of the buoys.
the same interrogate and reply fre-
quencies, but have distinct release
codes so that each pop-up can be indi-
vidually recalled. When one of the
pop-up modules is released, the mod-
ule buoyancy force is adequate to sep-
arate the connectors.

Alkaline batteries for the transpond
and release functions, and for the
flashing light and radio beacon, are
housed inside the glass pressure hous-
ing. The junction box houses alkaline
batteries to power the single-board
computers and disk drives.

Mechanical Design pop-up buoy was constrained by a Pop-up buoys, deep-ocean recovery
The transponders are housed in the desire to retain the basic simplicity of modules encircle the battery junction

17-inch glass spheres. which are this packaging. while adding the sin- box on the syntactic subsurface float in
S- Cinset photo. The instrument platform

placed in polypropylene hard hats for gle-board computer, disk drive. and awaits deployment off UCSD/SIO's
mechanical protection during han- recovery aides to the standard Benthos New Horizon. Above, pop-up buoy
dling. The mechanical design of the TR-6000 releasable transponder. This recovery by John Kemp (Woods Hole

Oceanographic Institution) from the
UCSD/SIO's RNV New Horizon during
the ATOC acoustic-engineering-testK U S NPhtorahdeployment cruise in September 1994.

[2 KN U D EN (Potographs by K. Hardy)

ENGINEERING LIMITEDENINERN ............ .making a single-point, burn-rod
restraint effective.

OD 0 The pop-up buoy mounts on the
subsurface float with the transponder
up for optimum acoustic performance.
but the interior weight distribution is
arranged so that the transponder will
float with the transducer down once
released. This orientation makes it

,".possible to acoustically range on the
. * *.- pop-up when it is on the surface if the

acoustic conditions are suitable. The
strobe light and radio beacon are
turned on by mercury switches when
the pop-up flips over after release.

Electronics
In addition to the 2.1 gigabyte disk

drive, three circuit cards are installed
in each pop-up: (I) the 80386SL sin-
gle-board computer. (2) a computer
power switching and regulator board.
and (3) SCSI drive power-switching
and reCulator board.

M.4 *The 80386SL single-board comput-
er. identical to that used in the AVLA
AVATOC electronicsl. is configured

around two computer busses-a high-
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"Pop-up buoys provided the early return of important infor- °

mation during the recent ATOC mooring experiment, August
1995-September 1996." ARGOS 1,

speed bus that is electrically, but not data on the pop-up to be overwritten
mechanically, ISA compatible and a with newer data. BUOYWTrrH
low-speed interprocessor bus designed MASTER MODEM

to connect a number of microcon- Testing
troller units. Eight megabytes of Initial testing of the Scripps's
CMOS static RAM are provided to Inconel 625 bum-rod release and the
buffer the incoming data before they "OD Blue" connectors was performed
are written to disk. in a deep saltwater tank located on the ", FSI 3D-ACM

The telemetry channels use bal- Scripps' campus during mid-1993.
anced drivers and receivers to reduce The first at-sea test occurred during
the induction of electrical noise from January-February 1994, in conjunc-
the 125 kbps data streams into the tion with the first moored test of the
hydrophone channels. The receivers ATOC AVLA. The first scientific use
are optically isolated, of the pop-up buoy data-recovery

The 80386SL computer is turned modules occurred during the ATOC
"on" by the appearance of data on acoustic-engineering test in November FSI MCTO
either telemetry channel. It is turned 1994. We encountered some initial
"off" under firmware control. The sin- problems with the reliability of the
gle-board computer and Winchester "OD Blue" connectors during that
disk are completely powered "off" experiment, though data were success-
between reception cycles to conserve fully recovered from both deployed
batteries. CMOS static RAM that is AVLAs. With cooperation from the USER SENSOR
included in the real-time clock func- manufacturer, we believe those prob-
tion of the 82360SL peripheral control lems have been resolved.
unit is battery backed-up to retain Pop-up buoys provided the early
essential parameters between power- return of important information during
ups of the main processor. the recent ATOC mooring experiment,

Consideration is being given to the August 1995-September 1996. For the
addition of a second hard drive or sub- ATOC deployments, a shipment of
stitution of one of larger capacity. improperly soldered bum-rod-release

battery packs caused two pop-ups on
Software/Firmware each mooring to fail to release. (They

The firmware receives data from were recovered with the main instru-
both serial lines simultaneously, ment at the conclusion of the experi-
buffers the data in RAM, and writes ment.) Revisions in our acceptance
the data to disk after data transfer is testing procedures and increasedcomplete. When the pop-up is pow- scrutiny by the battery module manu- Our ICM MINllnducively Coupled
ered "on," three independent process- facturer's production and quality con- Modem System turns wire rope into a
es are started: two identical telemetry trol have been implemented. We now
channel reading tasks (one task per believe the pop-up buoy data-recovery 100 node sensor data superhighway.
data channel) and a disk writing task. modules are ready for routine use. /st/ R No cable connectors

The data received on the serial chan- Real time data
nels are written to disk exactly as Acknowledgments * 100 sensors ° FSI or user sensors
received, except for the addition of a This work was supported by the ° 1200 baud FSK - ARGOS interface
short header and footer. The header Strategic Environmental Research and ° 3000 meters - VHF interface
(preappended to the beginning of the Development Program through Ad-
data received on each channel) con- vanced Research Projects Agency
tains the current power cycle, the grant MDA972-93-1-0003.
channel from which the data originat- -
ed, and the number of bytes received. References
A one-sector footer, written after all 1. ATOC Instrumentation Group,
valid data have been written, is a logi- "Instrumentation for the Acoustic
cal end-of-data marker which is over- Thermometry of Ocean Climate Falmouth Scientific, Inc.
written by the data of the immediately (ATOC) Prototype Pacific Ocean 1140 Route 28A ° P0 Box 315
subsequent power cycle. Network," Oceans 95 Proceedings, Cataumet, MA 02534

At deployment, the disk-sector pp. 1483-1500, October 9-12, Tel: (508) 564-7640
counter is initialized to zero. If the 1995. Fax: (508) 564-7643email: fsi@falmouth.com
disk fills up, the software reinitializes 2. Catipovic, J. A., "Special Issue on web: www.falmouth.com
the counter to zero, allowing the oldest Ocean Acoustic Data Telemetry-
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ST Instrumentation Feature

Special-Purpose Samplers at HBOI
Benthic, Geochemical, Biological Sampler Development: Suction
Systems, Detritus Traps, Isobaric & Isothermal Properties,
Sediment Probes & Samplers, Drills & Worm Taggers

By Robert F. Tusting animals and objects, such as jellyfish ROV using a custom sediment sam-
Senior Systems Engineer and larvacean houses, has been pling system. Although designed for a

R. Chris Tietze accomplished with specialized collec- survey of the seafloor for structural
Mechanical Engineer tors carried on manned, research sub- purposes, this apparatus should also be

Harbor Branch Oceanographic mersibles and ROVs. These traps useful for obtaining scientific samples
Institution Inc. allow the specimen of interest and the of the bottom for geological, chemical,

Fort Pierce, Florida surrounding water mass to be captured and biological studies.

and and transported to the surface with a Another submersible-based sampler
minimum of mechanical disturbance allows a physical specimen to be col-

Kim R. Reisenbichler or thermal stress. lected, deposited in a heavy-walled
Senior Research Technician The concentration and collection of container, enclosed at great depth, and
Monterey Bay Aquarium particulate material from large vol- brought to the surface under isobaric

Research Institute umes of water in situ, so that it can be and isothermal conditions. This sys-
Monterey, California later analyzed in topside or on-shore tem was developed to allow collection

laboratories, are accomplished with a and analysis of methane-hydrate crys-
nvestigators often find that standard custom pump and filter system. This talline samples found in extensive

Imethods or commercially available design allows geochemists to accu- deposits in deep-ocean sediments,
tools are inadequate or unsuited for rately measure low concentrations of which may be important economically
use underwater. In response to specif- organic and inorganic pollutants as a as well as scientifically.
ic problems for which a standard function of location (three dimension- The growth rate of benthic tube
approach had not been developed or ally) and time. worms is being studied by a couple of
the previously employed methods and Multiple punch cores have been col- innovative, submersible-based meth-
hardware did not provide sufficiently lected during a single dive of a work ods. With one approach, numbered
quantitative results, a number of cus-
tom, underwater sampling and mea-
surement systems have been designed
at the Harbor Branch Oceanographic
Institution Inc. (HBOI) over the past

several years. Some of the designs are [VVE P

improvements or simplifications of
prior systems while others provide PUMP

somewhat novel solutions to marine CTUATOR MOTOR

and limnological sampling problems.
Several specialized mechanical HOSES -4 SELECTOR T

sampling systems have been are wide- (RE0

ly used by the underwater research 1000 CABLE

community1,2,3, 4 . The earliest is the 21- H"

"Critter-Gitter"-a suction sampler TOPSIDE

developed for use on the Johnson-Sea- F COLLCTON CONTROLLER

Link (JSL) manned research sub-

mersibles. Similar suction samplers
have been designed for use on other
manned submersibles, a one-atmos-
phere-diving suit, and several ROVs.

The collection of fragile midwater Two-chamber suction sampler sketch.
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ty geological specimens. Hydraulical-
ly powered and electrically driven

77', pumnps are used, depending on the
capabilities of the vehicle or platform
on which the sampler is used.

w . ... .. For multiple chamber samplers. a
conveyor mechanism which advances

tags are attached to individual speci- volume, variable-speed pump.
mens while with the other, small The chamber has a screen or
groups are coated with a harmless dye mesh on the outlet side to prevent
and later observed to determine the sample from passing onl into
growth from the length of the non- the pump and, if required, a flow Above left is a 12-chamber suction sam-
stained part of the tube. actuated valve on the inlet side to pre- pier. A motorized sequencing mecha-

vent highly mobile specimens from nism allows any of the chambers to be
Suction Samplers, Detritus Traps escaping, positioned under the suction head (left).

Suction samplers are basically The pump is positioned downstream Above is a detritus trap for midwater del-
"slurp guns" which use a high flow- of the collection chamber to reduce icate specimens.

rate pump to stick up the samples to be contamination and mechanical dan- the chambers and sequentially posi-
collected along with the surrounding age of the sample collected. Good tions them with respect to the inlet and
water t . The object or material to be operator control of the flow rate is output hoses is used rather than a sim-
sampled is transported into a transpar- essential--slow. gentle flow for deli- ple two-position selector valve. With
ent chamber through a nozzle and cate samples and high flow rate for the multiple-sample approach. both
large-diameter flexible hose by a high- collecting mobile fish and high-densi- inlet and outlet parts of the chambers

-I-iedSignal ELAC Nautik

--. -- "BOTTOMCHART
, , with,,HDPSystems

with HDP 4061 software designed to
cover all data processing requirements
for BOTTOMCHART survey work
in medium and shallow water and
to assure extensive quality control of
data acquisition.

BOTTOMCHART system highlights:
- directional transmitting and receiving
- storage of true raw data
- interactive data editing
- 3-dimensional presentation

,; AlliedSignal ELAC Nautik GmbH
T',,, °; P.OB. 2520 D-24024 Kiel Germany

Phone49431 8830 Fax49431883224
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are switched coincidentally. HBOI suction samplers were only allow a negligible amount of water to
A 12-chamber sampler (seven-liter marginally successful because • the bypass the filter so that accurate mea-

chambers) was designed to be easily amount of water flowing through the surements of water volume can be
installed in the tool sled of Monterey filter could not be accurately mea- made. An electromagnetic-coupled,
Bay Aquarium Research Institute's sured, ° insufficient pressure was paddle-wheel flow-meter allows the
Ventana and Tiburon research ROVs. available from the high-flow-rate instantaneous flow rate to be moni-
Earlier versions have been installed on pump, and ° there was contamination tored, and in its integrating mode pro-
the Johnson-Sea-Link I, Johnson-Sea- of the samples by the filter holder vides a measure of water-volume fil-
Link II, and Clelia for several years. materials. tered. A mechanical volume-flow
The design can be scaled up or down Therefore, a sampler was developed meter is connected in series with one
to satisfy the requirements of other to allow four independent samples of of the filters to provide a simple cali-
vehicles. A compact five-chamber water to be filtered under highly con- bration check of the electronic meter.
sampler has been in use for over 10 trolled conditions during a manned- A five-position selector valve
years on a variety of vehicles, submersible dive. The filter holders selects one of the four filters. The fifth
Although it has not yet been done,
these samplers could easily be
deployed over-the-side or on a fixed-
position-mooring to collect samples
for time-series studies as is commonly
done with benthic landers.

Detritus traps are primarily used by
mid-water biologists to collect slow-
moving, delicate specimens that can-
not be obtained undamaged with other liii
collection equipments 4. The sampler

consists of a transparent vertical tube
with end closures which are remotely
actuated. To close the sampler, both

lids are rotated horizontally about a Think SonTek.
vertical pivot axis (with a sliding
motion); this minimizes the distur- The SonTek Argonaut is designed for deep oceans
bance of the water mass around the
sample. and shallow budgets.

In operation, the open sampler is ow SonTek gives you the ultimate
carefully maneuvered until the speci- reason for replacing your aging
men is inside the tube. Then the top N current meter fleet.
and bottom lids are quickly closed. It's called the SonTek Argonaut.
The nominal samplers have internal Highly accurate, lightweight and
volumes of 6.5 liters (16.5 centimeters compact, this state-of-the-art, three-axis
in diameter by 30.5 centimeters long). current meter is designed for long-term
Longer samplers with an internal vol- autonomous deployments.
ume of 12 liters have also been built
and successfully used.

Geochemical Sampler e User-Friendly Software:
The collection of low-concentration No Training Required

pollutants associated with particles e CompasslTilt-sensor

suspended in large water bodies - interface for Other Sensors

required specialized sampling equip- (e.g. Sea-Bird MicroCat CTD)

ment. One approach is to collect What's thebottomline?Robust
numerous water samples using Niskin Doppler technology, resistance to
or other water samplers, transport the Learn how SonTek can put biofouling, and invariant calibration
samples to the laboratory without con- accurate data at your fingertips, puts the SonTek Argonaut in a class
tamiating them, extract the particu- call (619) 695-8327 to speak of it's own for reliability and user-
late matter, and complete the appropri- to a SonTek engineer, friendliness.
ate analyses. For quantitative mea- Best of all, SonTek offers these
surement of low-concentration com- Son-1ekI benefits, and more, at a price that's
pounds, impractical large volumes of less than you'd expect. VISIT OUR NEW
water may be required. Mi w i Te WEB SITE AT

Another approach is to filter the par- Making waves in water velogty WWW.SONTEK.COM
ticulates out of the water, in situ, and
transport only the particulate matter T(619)65837 (1 9 -83 •y *ot -l•

and filter material to the laboratory for
later study. Early attempts to do this
with filter holders mounted within the
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seals (these have greater compli-
ance than pure Teflon seals). For
inorganic (trace metals) studies,
the filter holders are constructed of
selected plastics which are highly
resistant to the cleaning acids and
which exhibit low contamination.
(The plastics chosen are primarily
polycarbonate for its mechanical
strength and ease of machining and

Leftphoto shows pressurized hydrate cot- polypropylene for its availability as a
lector. At right is sediment coring device, component material.)

Two sizes of filter holders which
oreater than 20 meters this is not a accept standard 90-millimeter and
problem. 293-millimeter filters have been fabri-

(bypass) position allows complete The check valves is oriented so that cated. Any combination of filter-hold-
flushing of the inlet manifold between gravity will cause particles in the inlet er materials and sizes can be deployed
samples. A controlled-speed, high- line to be deposited in the manifold during a dive of the host submersible.
pressure pump, with a progressive- tube (where they can be easily This particular system is configured
cavity type impeller, provides suffi- flushed) rather than on the check for four filter holders due to payload
cient suction to draw water through valves. Each sample must be isolated and space restrictions. Other configu-
the filters even after they have become from the surrounding water after it is rations are feasible.
partially clogged with particulates. A extracted and from the other samples.
differential pressure gauge allows the The inlet manifold and check valves Pressurized Hydrate Collector
pressure drop across the filter to be are PFA Teflon. Methane hydrate (clathrate)
monitored, and a pressure-relief valve, To minimize contamination by the deposits have been recently discov-
set at 30 pounds per square inch. lira- sampler, the type of materials for con- ered in many deep-ocean locations.
its the maximum pressure that can be ponents must be carefully selected. Potentially important as a source of
applied to a filter. In shallow water the For collecting organic compounds, the fuel, this naturally occurring crystal is
pump can easily develop sufficient filter holder materials are stainless the subject of considerable research 5.
vacuum to cause cavitation-at depths steel with Teflon-encapsulated rubber The collection of this material and its

f ,
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transportation to the laboratory for the future, an improved insula-
study are complicated by the facts that tion jacket will be installed on
it is hard. lighter than water, and the sampler to maintain the
because it rapidly decomposes with sample temperature close to the
decreased pressure and increased tern- temperature at which it was col-
perature. lected.

A special pressure vessel has been
built to facilitate the recovery of sam- Sediment Sampler, Probe
pies collected on the seafloor using a A survey of a potential deep-
manned submersible. The collector is water pipeline route required
constructed of a 15-centimeter inside that numerous bottom core
diameter (2.5 centimeter wall thick- samples be collected by a
ness) aluminum tubing with a fixed hydraulically powered work
bottom and a removable lid. The lid ROV along the proposed track. Tube-worm tagging system for attaching
mates to the tube with a one-eighth- A coring system 6 was developed at tie-wraps to eight individual worms.

turn bayonet closure which is self HBOI within a six-week period during
aligning so that it can be easily 1995. delivered to the customer, and consists of a 24-inch long by 1.5-inch
removed and reinserted by the sub- successfully used on the survey, diameter aluminum tube fitted with a
mersible's manipulator. The mechanism consisted of a corer stainless steel core-cutting blade and a

A pressure gauge allows the internal with an aluninum holder that was 24-inch long transparent plastic liner.
pressure to be monitored, and a pres- pushed into the sediment by a The liner is fitted with a stainless steel.
sure-relief valve ensures that the inter- hydraulic cylinder mounted on top of multiple overlapping-leaf type core
nal pressure does not exceed the work- the device. The holder provided align- catcher.
ing pressure of the chamber. The hous- ment and guided the corer into the A unique passive latching and
ing wall has excess thickness to reduce seafloor. The tube was open and flared unlatching mechanism, which holds
the compliance of the chamber. This down the side to allow access of the the top of the corer, automatically
helps to maintain the internal pressure corer. A large entry area is provided to attaches and releases during the opera-
at close to the collection pressure as allow the manipulator jaw to enter the tion. The mechanism attached to the
the sample is brought to the surface. tube. In this area were two rod end of the hydraulic cylinder con-

This sampler is designed for use to polyurethane grips which hold the sists of many radial latches held
3,000 feet with a large safety factor. In corer in the device. The coring tube together by rubber rings. Tile latches

then attach to a special valve mecha-
nism on the top of the corer when the
hydraulic cylinder is extended. The
valve allows water to exit the core
tube while it is being pushed into the
seafloor and then closes when the
hydraulic cylinder is reversed by
pulling up on the valve.

All functions are therefore per-formed passively except for the
"extend" and "retract" functions of the
hydraulic cylinder.

With this system, a core holder is
selected from several stored in an on-
board basket by using the vehicle's
manipulator. A bottom sample is col-
lected. and the sealed core holder
returned to the storage basket.

The sediment overlying hydrocar-
bon deposits develops internal electric
fields as a result of bacterial action.
Measurements of the variations of in-
situ electrical potential as a function of
distance below the sediment surface

,.--•,wc,,-,, ri;I~a r~a/1provide reliable evidence of petroleum
"seepage. A multi-electrode probe and
data logger has been successfully
designed and tested at HBOI and
deployed in the Gulf of Mexico during
1996.

Rock Drill, Tube-Worm Taggers
A dual, hydraulically actuated rock

drill based on the design of Stakes and



tubes are dyed, and the growth is mea-
"Tube-worm growth has been measured from Johnson-Sea- sured during a later visit to the study

Link submersibles using two innovative systems. The first sys- site. The dye color is changed during

tem allows... numbered plastic tie-wraps to be slipped over the subsequent visits to the same commu-

tube of the worm, tightened, and the tie-wrap released. nity so that the incremental growth can
be easily measured. All manipulations
are performed remotely by the opera-

Holloway 7 has been developed for use group of tube worms, dye is injected tor in the submersible. This device has

on the JSLs to a depth of 3,000 feet. into the jar from the top, and allowed also been used on Nautile and the

The two-drill mechanisms are mount- to stand for three minutes. The dye is ROV Ropos. /st'

ed on a detachable frame on the front then pumped back into the reservoir

of the vehicle to facilitate operation and the bell jar removed. Many groups Acknowledgments

and visual monitoring by the scientist of worms can be stained during a sin- Dr. Douglas S. Lee, the principal at

within the submersibles acrylic gle dive. All exposed surfaces of the DSL and Associates Inc. (Norwich,

sphere. Hydraulically driven motors
running at 700 revolutions per minute B ig _Revolution

power the drills and hydraulic pistons
and springs provide the necessary
thrust force. Cores up to 18 inches in
length can be obtained in soft rock A Current Measurement Choice
such as coral or sedimentary layers
using standard diamond coring bits
and core holders. SW2000 Doppler Current Profiler

Only one drill is operated at a time.
The support frame can be rotated to with FFT Processing
allow drilling at an angle of up to 80'
from the axis of the submersible. The
design could be adapted to mount
more than two drills, allowing several - 4

samples to be obtained during a single ,
dive. " b

Vestimetiseran tube worms are the
primary ecosystem-structuring animal
at many deep-water hydrothermal
vents and cold seeps. Measurements , ,
of their growth rate provide informa- .
tion on energy transfer processes at .... F PROCESSING

these sites. Tube-worm growth has O INTEGRAL PENTIUM

been measured from Johnson-Sea-- DUAL TMS 320 C 30 FULL
Link submersibles using two innova- (actual data) FLOATING POINT PROCESSORS

tive systems. The first system allows "0 SCSI PORT
individually numbered plastic tie- - ALL CONFIGURATIONS
wraps to be slipped over the tube of e - CONF ONS

e TOUCH SCREEN CONTROL
the worm, tightened, and the tie-wrap
released. At a later revisit to the site, PROVENPERFO NCE
the growth of the individual worm ,.
above the tie-wrap is measured with a TRANSDUCER
quantitative photographic method 8.

A hydraulically actuated sequencing -. Kiz- I units)
mechanism allows the operator inside
the submersible to attach tie-wraps on f- i -__"
up to eight individual tube worms dur- Signal Detection

ing a single dive. This system has been RAW DATA

successfully utilized by the Johnson-
Sea-Link in the Gulf of Mexico during FF1 DATA

research cruises in 1991-1995 and
Alvin and Nautile on the East Pacific CALL OR FAX FOR ALL SPECS
Rise to a depth of 2,500 meters. 0 SUNWEST T N OGIIES, INC.

A second, less-invasive, method
allows tube-worm tubes to be marked 1050 Pioeer Way, Suite H, El Cajon, California 92020
with a harmless dye-the subsequent Tel: (619) 5884264 Fax: (619) 447-6249
growth is determined by the length of .seeking a r tivesmn some of
the naturally-colored portion of the the world. Please call or fax for the nearest representative.
tube. In order to dye the specimens, a
plastic "Bell-Jar" is placed over a
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Connecticut) and former freshwater dives of submersibles and ROVs. All 3. Tietze, R. C. and A. M. Clark,
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Robert F Tusting has
been responsible for
the development of

What's the real cost of losing data? undersea instrumen-
tation and sampling
systems at HBOI

The equipment is expensive enough. But when you factor in since 1982. He has
ship time, man hours, and the lost opportunity those data a u t h o r e d / c o -

represented, the real cost is much, much, higher. authored over 30 papers and has been
granted seven patents pertaining to marine
technology. Tusting holds an master of sci-

Flotation Technologies, Inc. now offers a complete line of ence degree from the University of Califor-
Trawl-Resistant Bottom Mounts. The 6' square unit pictured is nia, Berkeley.
only 18" high, and is designed to contain any compact ADCP/ R. Chris Tietze has

ADP, or other bottom mounted instrumentation, been with HBOI
since its inception in

This model features a ±200 instrument gimbal and is free fall 1972. He has devel-
oped numerous sci-

deployable. Materials of construction include 5000 series entific samplers and
aluminum and High Impact, FlotecTM syntactic foams. Diver other systems for all

deployable/serviceable models are also available. Now you of the HBOl-devel-
oped undersea vehicles. Tietze attended

can protect your valuable instrumentation .. ..and your data. Florida Atlantic University and has been

granted three patents for underwater

Contact us today for a detailed quotation! devices and equipment.

More information on this and other products is available at Kim R. Reisenbichler
http://www.flotec.com has specialized in

development andFLOTFATION integration of scien-
tific research tools

F into undersea since
Monterey Bay Aquar-
ium Research Insti-

P tute was founded in 1987. He holds a mas-
2079 FX 28 e. ter's degree in aquatic biology from the

University of California, Santa Barbara.

24 / SEA TECHNOLOGY / FEBRUARY 1997 CIRCLE NO. 18 ON INQUIRY CARD



ST Advanced Technology Feature

Deep Flight: Technology
Demonstrator or 'The Answer'
Eight Years Abuilding, Newest Submersible Frees Researcher
From Support Ships but Begs Question-Is There a Future?

By Graham S. Hawkes issue on logical ground. costs were due to the actual track
President Consider the lessons learned from record (there proved to be many
Hawkes Ocean Technologies the North Sea oil field experience, expensive ROV insurance claims, but
Oakland, California Counter-intuitive though it may be, no manned vehicle claims) and there-

but insurance costs for manned sys- fore these costs became based on real-
R eal issues with Deep Flight lie not tems (the ADS-Jim/Wasp/Mantis) ity rather than perceived risk.

in its obvious media appeal but in eventually became lower than those In fact, the ADS systems came to
the question of whether Deep Flight is for comparable ROVs. The lower represent a huge, statistically signifi-
ultimately successful in its mission to
preserve a viable manned option for
the future, a future where convention-
al manned submersibles will not be
built, having been made obsolete by
the ROV and the AUV.

To begin with, the basics are
unavoidable: Deep Flight is a manned
craft that is way out of step with the
mainstream and, therefore, no sensible
discussion of Deep Flight's purpose or
potential can be undertaken without
getting the manned vs. unmanned

cant body of (accident-free) deep
manned experience in what were very
difficult and unfriendly conditions.
For those of us involved, a comfort
level with manned vehicle operations
had therefore developed way beyond
the cumulative experience (of manned
operations) inside the United States.
For example, over the principle ADS
years (early 1980s) at any one time, 24
hours per day, 365 days per year, there
were approximately 40 units on active
diving service-and perhaps five in
the water at any given time for which
I as designer and builder was some-
whatrsosbe

In this series of photos, author Graham Hawkes prepares for his historic test dive in at responsible.
Deep Flight I last October in Monterey, California. Submersible is designed for 3,300- What I have in mind then for future
foot depths. (Photographs by Amos Nachoum.) manned vehicles is significantly lower
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risk than this known data set; it is also restrained by the endurance of its water vehicle (AUV) that is its theo-
far friendlier and vastly more comfort- crew, but is wholly unrestrained in retical competition. However, I still
able (to absolute wimp levels of luxu- movement. The ROV is seriously believe that the gulf between artificial
ry and safety for the many ex- restrained in movement, limited by the intelligence and the real thing will
Wasp/Mantis pilots around). The reali- drag constraints of its tether, but ensure a rationale for humans in situ
ty is that the incremental additional unlimited in endurance. That combi- for the foreseeable future.
risk of man in the machine is literally nation of contrasting strengths and Hence, the Deep Flight competitive
way down in the noise level of gener- weaknesses means there will be a role rationale is predicated on the simple
al shipboard risk (lower than cars, for both, providing other factors-par- assumption that a tether to the surface
recreational diving, aviation, etc.). In ticularly costs-are in the same ball- will always be necessary for
fact, I consider the lethal line trans- park. unmanned vehicles whose mission
mission voltages (1,000 volts) neces- Moreover, since it is the autonomy requires real-time human control
sary for deep ROVs as being a risk of the manned vehicle that is its future (everything else should be conceded to
factor in the same ballpark as manned strength, it is the autonomous under- the AUV anyway). Since the cost and
vehicle operations. Moreover, the subs k
I am talking about will probably be
operated primarily in the more cau-
tious (less pressured) environment of
science/exploration.

In the end I believe, however, that A unique Recording
the fundamental difference between Current Meter for use in
manned and remote vehicles lies not in the sea and in freshwater
the risk issues but in the relative cost based on the
and consequential limitations of pilot
placement. I am not missing the point
that the perceived risk is a political
reality (that has to be dealt with); how- -
ever, in looking this far ahead, I think DOPPLER CURRENT SENSOR
it is valid to deal only with real issues. C R E SE2O

Performance Advantages
For the next 10 years or so, a •4n ejs! isors for measuring:

manned vehicle will have certain per-
formance advantages (better visual, tempertatur

spatial, and motion sensory hook up). ent depth
However, future advances in remote ity
sensory feedback will cancel those
advantages-after all, the crew of a trument is •rpared for on
manned vehicle is separated from the
environment by a thick pressure hull -

anyway and so if you believe in the ayStore ally in a standard
potential of telepresence (I certainly
do) you can argue that you may as well datin rel-me
be at the surface. t

So for argument's sake, consider a
theoretical future manned craft where ons:
the crew are inside an opaque ceramic
hull (windows are no longer needed), . mooringstalaio
using the latest in telepresent tech- Z7t
niques, to "look/be" outside the hull in
exactly the same way that the ROV
crew will be hooked via their craft into
the environment. Functionally then,
there would be no fundamental perfor- ... ,,
mance difference or advantage to
either craft. If you accept my point that
either craft can kill, but risk can readi- , 5duct from:
ly be reduced to normal levels, then AANDERAA in USA contact:
the irreducible difference is highlight- Aanderaa Instruments Inc.
ed and inescapable: manned craft are INSTRUMENTS 73 Second Avenue, Burlington, Mass. 01803

autonomous and remote craft are teth-Tel.: + 1617 273 2233, Fax: + 1 617E273 2662

in Japan contact:
ered. Fanaveien 13B, Aanderaa (Japan) Ltd.

This then is the essence of the 5050 Nesttun, Norway 7-2-3 Ibukidai-Higashi, Nishi-ku, Kobe
issue: to tether or not to tether. Tel: + 47 55132500, Fax: + 47 55137950 Tel.: + 81 78 997 8686, Fax: + 81 78 997 8609

The manned craft is seriously time-
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mother ship was suddenly stone dead
in the water overnight. Only for sci-
ence-where the limitations of a
cruise itinerary are tolerated (science
is conducted along the path of the ship
which is scheduled three years in

advance)-does the manned sub-
mersible remain in service. But for
how long? And does anyone seriously
see replacements being built when

Computer-aided costs for new deeper conventional
design rendering shows subs are thoueht to cost upwards of
Deep Flight II with work

*" • " " package attached. This sub- $50 million?
"mersible is designed for full-ocean- Hawkes Ocean Technologies (HOT)

depth exploration, sees a strong competitive future for
manned craft built on its unique

freedom-of-movement limitations grows so large as to need a dedicated advantages, including intelligent
caused by that surface tether increase mother ship, the system costs are auto- autonomy (IA), but only if costs are
with depth/separation from the ship matically noncompetitive. dramatically lowered-which means
(unlikely to improve with technology), bluntly that the dedicated mother ship
this creates an opportunity that begins Looking for Lessons has to be eliminated. So, if you follow
to favor an autonomous vehicle as the If you again look at the North Sea that line of reasoning. the classic sub-
depth/freedom requirement increases, for lessons in real world free markets, mersible is already obsolete and the

This window of opportunity for the conventional submersible-once only chance to maintain the manned
future manned craft is significant but the star of the show operated by Vick- option in a competitive environment is
not sufficiently overpowering to carry ers Oceanics and Intersub-was actu- a new generation. a micro-sub-
new build costs of existing generation ally made thoroughly obsolete 15 mersible-a manned craft limited to a
design submersibles (or to avoid years ago. This was pure economics maxinmum launch weight of say
extinction of the current class). In fact, because once the ADS and ROV start- 12,000 pounds (with work package).
if the sub (or the ROV package of teth- ed to operate from ships of opportuni- If you start with a Mantis (arguably
er management/winch and cable) ty, anything requiring a dedicated the most successful manned sub-

Reliable
Chlorophyll Analysis

I H 17 77 17, i 1 I 1i~ r:]

" Open Ocean and
Coastal Studies

" Lake and Reservoir In the field. In the lab.
Management The 10-AU Field Fluorometer: The TD-700 Lab Fluorometer:

"* Water Treatment .. Rugged, waterproof, and .. Discrete sample laboratory
portable measurements

S tuc u.. Flow-through or discrete * Multi-assay filter cylinder
"* i quacuture sampling o. Multi-point calibration

*. Quick-change filters
*. Extremely sensitive

(ail 40S17- 9 TURNER DESIGNS
or Vi'it our u'cbh sit:

845 W Maude Avenue . Sunnyvale CA 94086
:/3r •(408) 749-0994 • FAX (408) 749-0998 . http 1/www turnerdesigns corn
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Quality products

.. fully supported in Europe
from Applied Microsystems Ltd. from Guildline Instruments

"* Sound Velocity Profilers O S *anometers

(SV-PLUS) cean ScienliC PortasalT M

" STD/CTD Probes (STD-1 2 PLUS) International Autosal®

e Towed Instrument Vehicles
"* EM Current Meters (ECM-12) Ocean Scientific International MjniBATTM

"* Environmental Multi-Sensors specialise in the provision of high BATFISH IITM

(EMP-2000) quality products and services for the
marine scientific community. * Programmable Fluid Baths

"* Tide Wave Gauges (TWG) Our knowledge and expertise in the * Precision Thermometer Bridges

"* Smart Sensors (SV, T, C, P) use of modern oceanographic * 'WOCE' CTD Probes

"instruments allows us to fully support* Thermosalinographs (TSG)
Guildline and Applied Microsystems Ltd. 9 Oceanographic Calibration

"* Tank Monitoring Systems (TMAS) in Europe. Highly equipped service, Equipment

repair and calibration facilities ensure

the quality of support and response

MICROSYSTEMS necessary for environmental

LTD. measurement today. Guildfbfw

OCEAN SCIENTIFIC INTERNATIONAL LTD SOUTH DOWN HOUSE STATION ROAD PETERSFIELD HAMPSHIRE GU32 3ET

TELEPHONE: +44 (0)1730 265015 FAX: +44 (0)1730 265011 EMAIL: osil@soc.soton.ac.uk
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mersible built with 26 in service), then "all you need to do"

Let Mercury W ire Design is throw away its tether, making it autonomous. increase its
operational depth from 2,000 feet to full depth (why notA Cable SolutY on For YOU deal with depth once and for all). and drastically increase its
speed to take advantage of its autonomy and distance itself

from the performance curve of the ROV.
Extreme environment electro- Finally, to plan for the political world, you would be well
mechanical cables custom advised to demonstrate bullet-proof safety.
designed by Mercury Wire Without a doubt, the biggest single step would be to make
Products can be: the craft "unsinkable," i.e., never allow it to be negatively

buoyant, but rather keep the sub in a fail safe mode of being
a water and abrasion resistant positively buoyant. Secondly, and probably the next biggest

step, would be to adopt a buddy pair dive philosophy and
* flexible at low temperature dive multiple units, able to assist each other, rather than put

* able to withstand high multiple bodies in a single unit. Beyond that there are a

pressure and temperature myriad of incremental improvements to be made.
About ten years ago, Sylvia Earle and I took two Mantis

* cabled power & signal lines subs in Stony Cove, England. unhooked the tethers, operat-
ing each from emergency batteries, and dove as a buddy

There is no added charge for custom cable engineering and pair. What we had in mind was to test exactly the above.

no minimum order required. You get the cost-effective, superior Ten years later, those concepts have aged rather well. In
quality cable you need. fact, it is no coincidence that Deep Flight could be accu-

ratelv described as a streamlined, self-powered Mantis
For almost three decades. Mercury engineers have designed (with aspirations of full depth capability). One difference,

and manufactured wire and cable solutions for extreme however is that the Deep Flight I design is fully preoccu-
environment applications. Let us design a cable solution for you. pied with demonstrating and proving the technology. rather

than the very clear work purpose of a Mantis (which bris-
,J Mercury Drive *Spencer, MA 01562 tIes with seawater manipulators. etc.).

Mercury Voice (508) 885-6363 * Fox (508) 885-5824
Wire Products, Inc. Pushing to a New Level

Push , Geophysical Sensrs*ToweAraWhen I first began thinking about Deep Flight eight years
CIRCLE NO. 23 ON INQUIRY CARD ago, as hard as we may try. we could not build an

autonomous manned vehicle small enough to be free of aSa -mother ship and useful enough to compete with future
S RROVs and AUVs. What I felt was needed was to follow theSeans example of the aviation industry: to stretch and, through anM u ibeam act of faith (or unlimited funding), build a proof-of-concept

-EVEUl ~ mcraft-one that was not required to be useful or intended to
enter service but one that could perhaps push technology

* Multibeam Echo Sounders through to a new level. I knew that it would need to be light.
Turn-key Integrated Hydrographic Systems powerful, deep, and fast: and if we succeeded in building
System Integration Services such a baseline beast, perhaps it would be the bridge to the

future. Implicit in this concept was the belief that humans in
Versatile Mounting: situ is an option well worth preserving.

Survey Vessels So trusting seawater aluminum batteries to supply the
ROV's& AUVs I
Towed PlaVfo ms necessary higher power levels, we set about and have suc-•Towed Platforms L

ceeded in building Deep Flight I. Whether the project isVssOptiultimately successful or not depends quite simply on

whether we learn or have learned enough from it to break
through to the next generation of practical, useful.
autonomous micro subs.

With Deep Flight Is first test (lives behind us. we know
that Hawkes Ocean Technologies has a successful experi-
mental craft, significantly more complex under the hood but
outwardly more simple. In theory, Deep Flight I has already
succeeded simply because HOT has now published the
basic concepts for Deep Flight Il-a no-compromise.

- Deep and Shallow Water manned modular work system (aimed at full depth). suit-
. Survey to IHO Standards able for ship of opportunity deployment. This sub meets all

existing certification requirements and fully achieves the
RESON A/S RESON INC. RESON OFFSHORE LTD. user-friendly safety , oal
Fabriksvangen 13 30 Lopez Road Methlick s of original concepts.
3550 SLangerup G01etaCA93117 AberdeenshireA8417EL The prototype Deep Flight I was made as small as possi-
Denmark USA Scotland-d r t

S Tel4S 47 380022 Tel:1805964-6260 United Kingdom ble in order to get future deep designs for two people
Fax:. 4547 38 0066 Fax:1 805 94-7537 Tel: +1441651806888
E-mail resonareson~dk sales reson.com Fax z1 441651806889 (twinned pods) close to the self-imposed limit of 10,000

CRCLENO. 2, ON iNOUmRCARO pounds (without work package). However. just where all
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the "insides" of working submersibles could be stowed,
eight years ago we did not know.

In fact, the internal space is one problem that has been
fully answered over the passage of time. The Mantis and
Deep Rover subs (my designs and precursors to Deep Flight)
provided a head start on miniaturizing all the basics. How-

ever, the effort for Deep Flight I was much bigger than antic-
ipated as we set higher and more complex standards for con- U U
trol and instrumentation.

The initial approach was to use electronics to miniaturize
the discreet systems. Since then, the microprocessor has
saved us from endless iterations of incremental improve-
ments, providing the definitive answer. The philosophy is
now brutally simple: since a crew member only has two
hands, we only need two control modules, one optimized for
each hand. Software will adapt those controls to future tasks
without limits. Instrumentation is the same with flat screen
or CTR read out, and the control and instrument module has
virtually unlimited expansion and adaptation capability.

As a backup, a full set of basic hard-wired control/instru-
mentation fully developed as the baseline system for Deep
Flight I will be the back up redundant suite of control and
instrumentation for Deep Flight II. This philosophy is ideal
since it allows the crew pod to be physically defined in detail
and remain unchanged from that proven (safe) standard
while, at the same time, allowing no limits to the future
adaptation and expansion of control and information possi-
ble. The days of ripping into the wiring to upgrade every few
weeks are over; now you simply rip into the software. Also
for the first time in our history, the control/command, life-
support module for Deep Flight I is suitable for Deep Flight
II as are the power control and running gear.

A Most Obvious Feature
The most obvious feature of Deep Flight that draws many

comments is that the operator's position (crew) "looks
uncomfortable." In fact, it is not so much that it looks
uncomfortable, since it rather clearly is very comfortable,
it's that the crew position seems unfamiliar and therefore
looks worrisome. In the beginning, the whole challenge of
how you might best hold a crew member in place in a craft
that needs to change its attitude (so chairs don't work)
seemed a huge problem. The "wild" solution is a molded
body pan that supports the chest from the shoulders to hips
in the position of head forward and face down for normal
straight and level operation. A padded five-point harness,
foot rest, and fixed hand holds (so that the controls are
miniature force-input "J" sticks for the thumbs) take care of
every position comfortably.

This position is ideal for Deep Flight I, and while the com-
fort limits of dive and climb attitude for Deep Flight H have
yet to be defined, from static tests we feel that the ideal
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might be to incline the horizontal posi-
tion for the crew at about 30' up (for "So there you have Deep Flight I--a thoroughly convention-
straight and level)-a working posi- al and obvious approach to the problem of an autonomous
tion that feels absolutely natural manned craft able to operate from a ship of opportunity."
underwater and allows for a conserva-
tive (comfortable) dive at 30' nose
down and climb out standing upright ment of the craft per crew member- book, to one that is worn, requiring a
at up to 600 nose up. In practice, we the key to eliminating the mother ship. change of attitude and use pattern to a
expect that once the crew members The eyeball-to-subject distance is powered diving suit or "space suit"-
become accustomed to the ride, they importantly reduced to a few feet as type mentality. The practical results
will be happy through a greater range. opposed to about 8 feet for Deep are a much lighter, more agile, and

The reasons for adopting this crew Rover. The liability is that it forces a dexterous working craft suitable for a
position are compelling: frontal area is transition from a pressure hull that we ship of opportunity but with the limit-
drastically reduced, as is the displace- reside inside, with thermos and note ed endurance of a diving suit, (such

that as a goal no more than 60 minutes
should be spent getting to or from the
work which may be 7 miles away).
This goal alone drives the "need for
speed," which in turn drives a stream-
lined body able to change its attitude
and dive along the streamlined axis.

As for the novelty of the system,
well, it is not entirely novel. Mantis
used this configuration successfully.
Having designed and piloted both, I

0 p t c a 1 T can say that Deep Flight I is, however,
T l d a y much more refined and

comfortable/secure. As for the posi-
tion, if you think about it, it is simply
the same position every mammal,
including humans, instinctively adopts
in water (no one tries to sit under
water but swims head forward, face
down, etc.).

Thoroughly Obvious Approach
So there you have Deep Flight I-a

S.... ..thoroughly conventional and obvious
approach to the problem of an
autonomous manned craft able to
operate from a ship of opportunity.
With Deep Flight I in the bag, the
principle problems to be solved for a
working vehicle Deep Flight II were:

6 Certification requirements specify
a surface "escape" (not designed into
the experimental Deep Flight I) with
sea state and fair water heights speci-
fied to prevent water taken on boardFLAI-~A CIr" WT='rTAM C--=TAR ihptnilydr osqecs

MULTIPURPOSE MINIATURE CHLOROPHYLL SINGLE CHANNEL with potentially dire consequences.
FLUOROMETER FLUOROMETER i TRANSMISSOMETER With small subs, these requirements

Conoigurable for: Chlorophyll. Rhodamine, Compacl Size: 16.2cm X 6.1cm dia. Red, Green, and Blue Wavelengths Available are onerous and worrisome and the
Dyes, Hydrocarbons, DOM and More tow Power Consumption: 450mW -Low Power Consumption: 400mW risk is aggravated because of the limit-
Field Changeable Optical filter Sets fllow Through Design -Enclosed flow Cell Available ed sea state and risk of flooding. In

flow Through lesign Wide Dynamic Range Mechanically Stable Monolithic Design fact, if you look at the few accidents
High Sensitivity •25cm and 10cm Palhlenoghs Available with s ub l es, at th ewith submersibles, flooding on the

UNSURPAME= D PRI=CM FUMRFORMANCIS' surface through crew misuse of the
All above instruments feature 0 to 5 VDC analog output, which allows them to operate with modern CTD's. hatch is the dominant risk. Deep

Call for our complete line of optical oceanographic instruments.W ET{O La bsFlight ,1 takes a different approach: a

single large surface ballast tank will
provide sufficient buoyancy in an
emergency to open the dome and-16_,,,,• allow the pilot(s) to exit with the craft

Wet Labs P.O. Box 518, Philomath, OR 97370, (541)929-5650, Fax 929-5277 remaining afloat [even if the hull(s)
wetlabs@wetlabs.com / www.wetlabs.comf

flood completely]. This is the same
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7-

philosophy used on the last Deep comfortable). Hence, we need stream- sure-hull materials and certifica-
Rovers with submerged bottom hatch- lined, faster survey scout-type vehi- tion/experimental status. Deep Flight
es-in that the hatch cannot deliber- cles that would also be a good aggres- II can be built today with friendly
ately be used routinely (eliminating its sive use of the autonomy edge of plastic hulls for 4,000 feet or with cer-
misuse) but, if needed, can be manned craft over the ROV. tified titanium hulls and conventional
accessed in any sea state. Because of these conflicting ports for 20,000 feet (with an experi-

0 Batteries remain an Achilles heel, requirements I had argued that we mental class ceramic/glass hull for full
but with major R&D invested in this need to build many specialized types depths). Fortunately, as proposed, the
issue for zero-emission road vehicles of vehicles, and the notion of heavily choice between the options is not an
there should be a solution soon.. Cur- compromising any one design to try either/or but simply a modular change
rently, Deep Flight I's performance and be all things to everyone would be option since the pressure issue is iso-
potential is only available with silver- a crippling mistake. However the real- lated to the pod hulls, buoyancy mod-
zinc batteries. However, as the perfor- ities are that there may not be any ules, and a few one-atmosphere hous-
mance envelope (except endurance) more manned craft, let alone a fleet of ings. Hence, we would ideally have all
can be explored with lead-acid batter- specialized craft, three hulls available so that Deep
ies, we have not felt the need to spend So, necessity being the mother of Flight II could have greater payload
the money for silver-zinc. Deep Flight invention, Deep Flight 1I became and lower lease cost for 4,000 feet or
H is currently designed with a massive DF2-S, a modular adaptive system be equipped for 20,000 feet as a certi-
volume and corresponding buoyancy (inspired by transformer toys). This fied lease vehicle. The full depth
volume allowance for batteries so that design allows, for example, the undi- ceramic hulls would be uncertified but
the design will have a useful perfor- luted efficiency of a one-place ultra- would enable a relatively inexpensive
mance envelope to 20,000 feet with light, fast scout/survey/search vehicle (since it is only the hulls, not the
lead-acid batteries if necessary. Note: to be reconfigured with a second unit, whole sub) campaign to reach full
as with Deep Flight I, the cost and util- a two-place craft as needed; and then ocean depth in a very practical craft.
ity goals for this next generation do by separating the two modules and fit- Indeed, the major goal for this revolu-
not allow silver-zinc batteries as a ting a maneuvering and work package, tionary craft is to "fly" her to the deep-
viable option. the craft is transformed into a full est point on the planet where only Don

* Perhaps one of the most difficult blown work system. These reconfigu- Walsh and Jacques Piccard have visit-
challenge with Deep Flight II is the rations are designed to be achieved on ed-the Marianas Trench, which lies
conflicting mission requirements. ship as needed. at some 36,000 feet beneath the sur-
Biologists want stealthy, agile critter- Finally, there is the issue of pres- face. /st/
stalkers and catchers; geologists want
massive rock-carrying machines.
Additionally, my input is that we need
to return to the last century notion that W ,F.
pure exploration is the first task when Experience
faced with such vast unknown territo- Globalries (a task for which modem men- w Dedicated Servicesurement-oriented science is no longer

s Enduring Value
Graham Hawkes is internationally renown s Guaranteed!
as an ocean engineer and explorer He
designed and built Deep Flight I, an entire-
ly new class of vehicle he calls hydro-acro-
batic winged craft (HAWC). Hawkes has A s
successfully founded and managed six S eciaits in underwater engineering, Impulse's
high-tech ocean engineering companies, technical staff provides creative, timely solutions
including Hawkes Ocean Technologies, for our clients'needs. We understand project
which incubates creative engineering
products for specialty markets. He is also timeline priorities, and we respond quickly with
vice chairman of Deep Ocean Engineering productive answers. Impulse ships your products when
Inc., a company he founded in 1982 with
Dr Sylvia A. Earle, which produces a sig- you need them. We're proud of our reputation for
nificant portion of robotic craft now in having the "fastest delivery in the industry."
use-including the Deep Rovers and
Phantom low-cost ROVs. Since 1970,
Hawkes has been responsible for the
design of more than 70 percent of all For more information, call or write:
manned (plus more than 300 ROVs) sub- 8254 Ronson Road 800-327-0971
mersibles. In 1987, he was named associ- ilse San Diego, CA 92111 619-565-1649 FAX
ate laureate for the Rolex Awards for
Enterprise for his work on Deep Flight and
was nominated for "Engineer of the Year" EUROPEAN REPRESENTATION:
by Design News magazine in 1996 and PDM Group of Companies e UK (0420) 85-84
1997 for leading U.S. efforts to achieve
deep ocean access.
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MicroCAT sets the NEW standard
in accurate moored C-T instrmnents
* Higher Accuracy
* Increased Resolution
* Better Stability
* Direct Digital Output
* Proven Fouling Resistance

An evolution of the legendary SEACAT,
proven by a decade of ocean research;
MicroCAT combines our unique internal-field
conductivity cell and ultra-stable thermistor (h
with new microelectronics and calibration !W
technology. r
Three New Models with
Surprisingly Low Prices!
SBE 37-SI with serial interface (no memory
or battery) for real-time monitoring or
integration with current meters, ROVs, etc.

SBE 37-SM with serial interface and large
flash memory for conventional moorings or
synchronization with ADCP sampling.

SBE 37-IM with DPSK inductive modem
telemetry (shown at right), outperforms FSK
inductive telemetry types. The SBE 37-IM clamp attaches to a jacketed cable, the MicroCAT snaps in
place and is then secured in the clamp with two bolts. Up to 100 addressable MicroCATs communicate
(half duplex) with an Inductive Modem Controller (sold separately) over cables up to 7000 meters long.

Other MicroCAT Features

All titanium construction for 7,000 meters depth, RS-232C or RS-485 interface choices, real-
time clock, optional strain gauge pressure sensor, non-restricted lithium battery gives endurance
for over 100,000 samples, internal references for automatic error correction, calibration
coefficients stored in EEPROM allow data output in degrees C, Seimens/meter, decibars and
time (month, day, year, hours, minutes, seconds). Data format compatible with SEASOFT© or
virtually any spread sheet or data base.

SEA-BIRD ELECTRONICS, INC. web site: www.seabird.com
1808 - 136th Place Northeast Fax (206) 643-9954

SBellevue, Washington, 98005 USA Telephone (206) 643-9866
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ST Applications Feature

Location, Recovery of Panache IV
Salvage of 15-Ton Ocean Racing Yacht, in 270 Meters in Complex
Coastal Flow Regime Abets Law Enforcement, Underwriting Agencies

By Michael J. Muirhead
President 260 2,_
Dr. William Vogel 0 BOUNDARY PASS

Consultant
Western Subsea Technology Ltd. 16 160
Victoria, British Columbia, Canada

Paul Mendham
Claims Adjuster % S.
Coast Underwriters Ltd. 1000
Vancouver; British Columbia

and 
T PIT

Dr. Ann Gargett
Research Scientist STUAR
Institute of Ocean Sciences \ S
Sidney, British Columbia I HARO STRAIT I, S L A N D

n the evening of February 23, Columbia. The owner of the Centurion Photos below show a similar Centurion

1995, the 14.5-meter ocean rac- 47, a French-built luxury yacht, was 47 (left) and Panache IV being retrieved
ing yacht Panache IV was proceeding the only one on board as the vessel from the seafloor. Above is turn point

area showing northeasterly side-scansouthwest through Boundary Pass worked against a strong flood tide on a track through 360-meter hole towards
enroute from Crescent Beach (near dark, windless night. Its passage point of discovery of vessel.
Vancouver) to Victoria, British seemed routine. But at 11:09 p.m.,

S"Seattle Traffic" received a "MAY-

DAY"; the owner reported that he was
"sinking off Turn Point (Stuart Island,
Washington, United States) and was
abandoning ship.

Within minutes, a military Sea King
helicopter was dispatched to the scene.
Vessel-traffic radar recorded the
yacht's track as it sank. A lone occu-
pant, found drifting in an eight-man

=,inflatable life raft near a large upright
sailboat with decks awash, shortly
afterward was hoisted from the water.

The next morning in a routine state-
ment taken from the survivor by the
Royal Canadian Mounted Police
(RCMP), it was ascertained that he
owned the vessel, was the only one on
board, and had no idea what had
caused his boat to take on water and
sink. He stated that his engine stop-
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ver and an alternate route for oil
tankers enroute to the oil refinery at
Cherry Point, Washington. It is not

§o:i uncommon to have up to four major
__ vessels approaching Turn Point at a

time. Just off the point is located a
360-meter hole that is the deepest
depression to be found between Van-
couver and the Pacific Ocean.

Tidal ingress and egress of water
from the southern end of Georgia
Strait, the large inland "sea" bounded
by Vancouver Island and the main-
land, is through Boundary Pass and a
few other nearby channels. In Bound-
ary Pass, currents reach speeds of 4

ROV identifies sonar image at 270
meters depth. At right is yacht as seen '
on side-scan screen.

ping was the first sign of trouble, and
that upon investigation he found the
vessel's cabin was half full of water. In
a later statement to his insurance
underwriter, he stated that he had seen
a light glowing on the switch panel,
indicating that the automatic bilge
pump was operating.

Tirbulence, TIbm Point, Mobilization
Panache IV sank off Turn Point at t 1 PORT

the intersection of Boundary Pass and .. 0 POR

Haro Strait. This international water-
way is the main channel for deep-sea
vessels traveling to and from Vancou-

knots during spring tides with volu-
metric flows exceeding 100,000 cubic
meters/second. As a result of a 900
change of current direction and very
upthrust bottom topography off Turn
Point, large scale turbulence and a
very complex flow regime exists in the

OPS Radiobcon re. local area. Acoustic doppler current
profile data show vertical current

S.....g velocities to be approximately 40 per-

Ooint R USB Acoustic Positioning with lib cent of the horizontal velocity compo-
d d nent. Therefore, the search and ulti-

mate recovery of Panache IV was aWXS Di it omas

technically difficult task.
Sytems: _kCoast Underwriters Ltd. had con-

o' Fishchart• cerns about the loss and wanted to find
Ws' IIt and raise Panache IV. A contract was

let with Western Subsea to find the
vessel.

Western Subsea stated that it would
be very difficult to complete a side-
scan-sonar search in the area of the
sinking due to the extreme current
regime and the water depth (250 to
360 meters). In addition, the poor
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quality of sonar return anticipated a large A-frame aft. A large winch with sonar with approximately 200-meter
from the smooth curved hull of a 1,000 meters of double-armored cable swath width on bottom was mounted
recently sunk yacht (i.e. specular was then installed. This 1,250-kilog- in a 2-meter-long weighted towfish
reflector) would be hard to detect. gram unit, on loan from the Esquimalt that provided the stable platform nec-
However, the insurance company was Defence Research Detachment, was essary for good sonar imagery.
not deterred. Mobilization com- custom designed for sonar surveys and Due to turbulent currents, it was
menced on March 10, 1995 from provided the control necessary to fly a essential to have precise positioning.
Western Subsea's deepwater jetty. sidescan-sonar fish at a constant alti- Real-time differential GPS was used

Fundamental to search efforts was tude over the bottom. to fix the location of the survey vessel,
the identification of a good platform and a Trackpoint II ultra-short-base-
on which to install a heavy hydraulic Equipment, Planning, Intelligence line system (along with a digital com-
winch. The 20-meter Richardson An integrated suite of survey equip- pass) were used to fix the towfish
Point, a former fisheries/oceanograph- ment was installed on Richardson location with respect to the vessel. The
ic research vessel, came equipped with Point. An Imagenex 330 kHz sidescan subsea transponder contained a depth

telemetry unit to ascertain the tow-
fish's depth. Track and position data
were displayed on two different elec-
tronic charting systems. All data was
logged for post processing. Shallow
water trials with the equipment were1111 LOATheld off Victoria.

Preliminary planning focused on

three major factors: ° the strong, tur-
bulent tidal flow in the area, ° the
depth of water and rugged bottom
topography, and • the large number of
ocean-going vessels that use the chan-
nel.

The bottom topography, the tides,
and the presence of shipping meant
that the survey track would have to be
along the axis of the channel.

The depth of water meant that the
speed through the water would have to
be kept under 2.5 knots to avoid exces-
sive layback; therefore, it would not
be possible to do good survey work
when the tide was 2 knots or more.
With faster tides, going up-tide would
obviously mean not progressing over
the bottom, and going down-tide
would mean traveling much too fast
over the bottom.

Thus, the survey work could only be
done when the tides were relatively

Emerson & Cuming double-disc syntactic composite subsurface float for Scripps weak. Slack tide was never really
ATOC "pop-up" buoy array. Photo courtesy of Kevin Hardy, UCSO/Scripps Institution, slack, and the 40 minutes or so avail-

able was also a period of tremendous
variability, both in strength, direction,W hen e uoyancy and depth. However, these tides have a

mi strong semidiurnal element, so thatmustn't during parts of each tidal month one
tide (from high to high) can be much
weaker than the others-the survey

EM ERSON needed to be done during this period.
Close cooperation with "Vancouver

Traffic" was required to ensure that all
shipping in the area was aware of the

EMERSON & CUJMING COMPOSITE MATERIALS, INC. search and recovery operation as it

59 WALPOLE STREET, CANTON, MA 02021-1838 USA proceeded.
TEL: 617-821-4250 FAX: 617-821-0737 Fortunately, good information was

available as to where the vessel had
MARTEC, 5, RUE CARLE-VERNET 92310 SEVRES, FRANCE sunk. Vessel-traffic radar in the area

TEL: 1 46 23 79 09 FAX: 146 26 55 55 had recorded radar fixes at five-minute

intervals from receipt of "MAYDAY."



These series of positions agreed well 50 knots by mid-afternoon-launch the helmsman to follow a predeter-
with the expected direction and and recovery of the towfish and mined survey track over the bottom.
strength of the tide on the night of the depressor weight was slow as The tactical electronic charting system
sinking and were in general agreement Richardson Point pitched and twisted, was used to correlate the survey yes-
with the estimates given by the sur- All systems functioned satisfactorily sel's DGPS position with the towfish's
vivor and the helicopter crew. As a and it was possible to fly the towfish acoustic position from TrackPoint 11
result, it was decided to make the ini- 20 meters off the bottom in 300 meters and the digital compass.
tial survey along the track of the radar of water while moving through the Upthrust bottom topography re-
plot and subsequent tracks parallel to water at 1.5 knots. A section of the quired constant attention at the winch
and centered around the last recorded bottom along the track that the sinking to ensure that the towfish did not plow
position of the sinking vessel. Panache IV had drifted was surveyed into the seafloor. It also produced a

and sonar images obtained. However, wealth of "ship-like" targets on the
The Survey the pitching of the Richardson Point sonar monitor. However, a valid target

The sidescan survey started on was violently yanking the sonar tow- would require the correct dimensions,
March 14-tide tables indicated a fish up and down, degrading the sonar and, most importantly, an acoustic
weak flood from 11:00 a.m. to 3:30 images so badly that they became use- shadow that corresponded to what the
p.m. with a maximum of about 1 knot. less as search information. In late Panache IV would be expected to pro-
Traveling with the tide, over-the-bot- afternoon it was decided to terminate duce.
tom speed would be kept to approxi- operations and to hope for better As the hours passed a sense of rou-
mately 2 knots, an ideal speed with weather conditions the following day. tine set in. However, interest increased
which to keep both the length of the On March 15, winds were light, all as the position of the last vessel-traffic
tow-cable and the acoustic baseline equipment was working, and by 10:00 radar plot of the sinking vessel was
short. In addition, it would be impor- a.m. the towfish was flying close to approached. Suddenly, an unusual
tant to complete the survey prior to the bottom as the survey vessel moved "non-target" appeared on the sides-
March 16 when time tidal currents slowly northeastward against the last can's port channel; it was a large shad-
would increase significantly. of an ebb tide. The crew was augment- ow without the usual bright highlights

After solving problems with the ed by Imagenex's Alan Mulvenna, an on the near side. Alan Mulvenna put
newly installed hydraulics for the experienced designer of sonar systems his finger on the screen and said
sidescan-sonar winch the morning of and analyst of sidescan sonar imagery. "That's the boat!" The target was
March 14, the deepwater sidescan sur- During the survey, the strategic quickly marked on the tactical screen.
vey began. Increasing winds reached electronic chart display was used by To most observers that crowded in

I III

We have always been respected

as a leader in Side Scan Sonar.
Klein has been manufacturing Quality

High Performance Sonar Systems since

1968. As an industry leader we have

placed an emphasis and our attention

on our clients and on customer service.

Our clients trust that they can reach Klein

1 Associates at any time - 24 hours a day,

365 days a year.
IAt

K LEIN, the leader in Technology and

_ KLEIN ASSOCIATES, INC. Service for you - JUST GIVE US A CALL,
S 11 Klein Drive, Salem, NH 03079-1249, USA SOMEONE WILL ANSWER!

Phone: (603) 893-6131 Fax: (603) 893-8807
E-mail: SONAR@attmail.com

Designing & ManufadCturing High Perforimane QualitY SoWar Systems For Over 25 Years.
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front of the sonar screen, the image did from the hull (amidships), and a seen from different sidescan passes.
not appear boat-like. Alan explained reflection from the vessel's pulpit (for- Coast Underwriters in Vancouver
that the lack of highlights was to be ward). were then notified that a high proba-
expected; the hull was still smooth and Four hours and six passes later, suf- bility target had been found two kilo-
clean, and appeared mirror-like at the ficient sidescan imagery had been meters north of Turn Point in approxi-
0.45 centimeter wavelength of the obtained to confirm the presence and mately 270 meters of water.
sonar, and little sound would be precise location of a large sailing ves-
reflected back directly to the towfish. sel. Each time an image was obtained, Confirmation, Wreck Recovery
He also noted the shadow of the mast a mark was entered at that location on The following day, after several
that extended towards the edge of the the electronic chart display. At the end attempts under difficult conditions, a
display, as well as the shadow of the of the survey, six marks had been Phantom DHD2 ROV was able to pos-
boom. He pointed out three small entered on the tactical display screen, itively identify the vessel as Panache
highlights; the radar reflector tied to all within a 50-meter circle. Each IV. It was standing upright with its
the backstay (aft), a specular reflection mark represented the same target as keel partially buried and appeared to

be in excellent condition. The ROV
was unable to find any evidence of
external damage that could have
accounted for the vessels sinking,
although it was not possible to inspect
the buried parts of its hull.

mow-,oi Fast iPanache IV sunk on February 23,
was found on March 15, and positive-
ly identified on March 16. On March

i Dfn17, agreement was obtained from
Coast Underwriters to proceed with
salvage. Now all there was to do was
the simple job of raising the vessel...

ig Ig Salvage of the 15-ton vessel, espe-
cially the attaching of a lifting line,
was impeded by the 270-meter water
depth and the strong tidal currents.

Modular& Using divers or an ROV to attach lift-
nguMtin S s ing lines were both low probability

options. Rough calculations indicated
that in a 2-knot current, a 3-centimeter
diameter umbilical from the surface toSix Degrees of Freedom, Solid-State the bottom will generate a drag force
of about 360 kilograms. Assuming that

TMo the umbilical approaches the bottom at
450, there would be 180-kilogram drag

and a 180-kilogram lifting force on an
ROV or tethered diver-large com-

pared to the forces available to an
ROV or diver. Both the March 18-19

Control and measure motion the flexible, efficient way with the attempt (using an ROV) and the

MotionPakT" inertial sensor cluster. March 25-26 attempt (using the Newt-
suit) failed even though down lines

This compact, easily mounted Put the MotionPak to work: st
were rigged in each attempt.

package contains three solid-state 0 Augment GPS Navigation Approximately six weeks later, on
gyroscopes and three servo accele- 0 Heave Compensation May 16, the salvage team mobilized at
rometers that can be ranged in
rotation and acceleration combi- J Improve Sonar Mapping Lamina Drydock's yard in New West-

nations that meet your needs. J Stabilize Cameras minster. The salvage vessel this time
The MotionPak gives you wide- J Ship & Buoy Instrumentation was a 1948 tug, Magellan, and the

bandwidth, high-level analog out- Northwest Rigger, a 60-meter-long
puts from direct DC input, inter- ROV Navigation salvage barge with a crane mounted on
nal power regulation, and a built- Only the MotionPak comes a 12-meter tower and a 250-ton-lift A-
in temperature sensor. The precision with our decades of experience in frame at the stem.
manufacture and rugged reliability instrument design and manufacture. On May 17, the tug and barge pro-
of the MotionPak ensure long oper- ceeded to the Boundary Pass location.
ating life and low cost of ownership. ® If It Moves, MotionPak It. A single-point moor was established

2700 systron Drive European Business Office by paying out an 8-ton anchor with
Concord, CA94518 Phone: 44 1303 812778 approximately 1,000 meters of wire
USA: (800) 227-1625 FAX: 44 1303 812708 rope up curre• l~ll NE TIA D VIS O N FAX: (510) 671-6647 ro e u u rnt (for the ebb tide) so

SYSIROM DWNHER INERTIAL DIMSION FA:(1)6-64
UEI' 5 S..s.. 9 S'ye, Co•.po, MotlonPalk is a trademark of Systron Donnr, Inerial Division that the barge could be adjusted to sit

over the wreck's position. It was then
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possible to pull the anchor line taut later, each prong had a sturdy barb appeared to be moving in a direction
and move laterally back and forth over attached. After several unsuccessful which would run over the top of the

the salvage site. In practice, the opera- passes over the target area with the yacht's position. Again, all eyes were

tion was conducted during a weak grapple, it was suggested that the hook on the track of the grapple as it

flood, in such a manner that the tug be lowered from 255 to 270 meters, "inched" its way diagonally across the

was able to hold the barge against the based on the logic that the sailboat computer screen.
tide to keep the anchor line tight. might be in a slight hole or depression. At 2:00 a.m., the lift cable tightened

Initially, it appeared that the system This was consistent with previously under heavy load. Was this the wreck

would be too unwieldy to provide sat- obtained sidescan data. or merely a boulder or rock ledge?
isfactory results. However, with excel- The subsea positioning blip on the Wireline was "inched in" until it was
lent positioning using Western Sub- computer screen bounced back and estimated that it was supporting more
sea's integrating position system, it forth ±5 meters as it traversed the bot- than half the weight of the sunken ves-
was possible to work out a methodolo- tom in a NW-SE direction for a final sel. It was then agreed not to lift the
gy which enabled the barge to main- pass. The mean path of the grapple object further for several hours; this
tain fairly good station over the target
site. The salvage tool on this occasion
was a large, custom-fabricated, 3-
meter, 2,000-kilogram grappling hook.
Six 8-centimeter-diameter steel bars
were welded together to form the
shank of the hook, then each bar was
bent at a 0.5-meter radius to form six
prongs. One single tang could by itself
support the weight of the yacht.

The first slack water was at 2:00'
a.m., and the next at 5:30 a.m.; in
between there was a weak flood with
currents that were not expected to
exceed 1.5 knots. With the grapple
deployed, a series of northwest-south-
east (NW-SE) swaths were made tra-
versing the 50-meter-diameter target
circle.

At 2:50 a.m., the 50-millimeter lift-
ing line drew taught. A very heavy
object had been snagged. After consul-
tation with the salvage master, Dave

Turner, and personnel in the control
shack, it was decided to lift the object
slightly. Moments later, the weight
suddenly released-whatever was on
the hook was there no more. Hopes .. g requirements in

had been dashed again! After several acoustic products,
other passes with the grapple and the call the source that
end of the tide, the hook was brought has always been
to the surface. Luck seemed to be run- first:
ning out.

However, a routine examination of C'A!QSTIC

the grappling hook on deck, brought a ACTS
surprise. First of all, the base plate was
covered in clay-for the first time, we (801) 486-7481
fully understood the nature of the sub-
strate in which the yacht was sitting. Fax 180144-Ml
Secondly, one of the tangs had cable salesgedoipd.com
burns along its inside edge. Measure-
ment of the cable striations clearly 2645 South 300 West
indicated that the grapple had come in Salt Lake City, Utah
contact with 12-millimeter lx19 cable, 84115
probably the back stay of the yacht,
and had either slipped off or broken Site at
the stay.

Spirits were revived. In case the www.edocorp.com

wire had slipped off the tang, it was
decided to add barbs to each prong.
Eight hours of cutting and welding
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would give the wreck time to break Harbor, about two miles distant, at a mersibles, was a systems engineer for
out of the bottom-clay suction as the cautious speed of 1.0 knot. Sedco Inc. during the successful 1977 inin-
tide came in. Once in harbor, Panache IV was ing of manganese nodules from the floor of

At 4:45 a.m., the positioning system lowered to the bottom, righted, and the Pacific Ocean, and was manager of the

showed that the object on the bottom unhooked from the grapple. It was 30-meter research submarine Auguste Pic-
card for Horton Explorations Ltd. He

was starting to move. Daylight was then raised until its main deck was founded Western Subsea Technology Ltd.
breaking with a slight increase in a awash and dewatered. The vessel's in 1984.
wind from the northwest. It was time mast was broken and its deck a mess
to commence the long haul to the sur- of rigging and sails, but Panache IV Dr Bill Vogel gradu-
face. After 90 minutes of extremely was again floating after more than ated from the Uni-
slow pulling at a constant rate, the first three months on the bottom. An versity of British
telltale signs as to the nature of our lift inspection of the yacht's interior dis- Columbia in 1960

appeared. With about 35 meters left to covered that several through hull fit- with a bachelors in

go, small drops of oil started to appear tings had been removed and one toilet physics and in 1962
on the surface....at 25 meters, an erup- hose cut. As a result, the vessel was with a masters

degree and McGill
tion of gas bubbles...at 10 meters, the seized by the RCMP. Holes were University with a doctorate in engineering
eerie whiteness of a roundish subsea plugged and the vessel towed to Sid- in 1974. He worked as a defense scientist
object in the gray-green gloom ...at ney for further examination, for 32 years, with the last 12 in the field of
zero meters the transom of Panache IV A few weeks later, a warrant was mine countermeasures. He is experienced
broke surface with one tang of the issued for the arrest of the vessel's in sidescan-sonar anal sis and accurate
grapple snagged around the rudder owner. navigation, both on the surface and under-
post! The vessel had come up stem water In 1995 he became a consultant in

first... Aftermath underwater surveys and precise marine

Excitement on deck was tempered On October 17, 1996, a 12 person positioning.

by the realization that the grapple was jury in the Supreme Court of BritishColubia oundtha theyach's oner Paul Mendhamn, after
barely holding the 15-ton yacht and Columbia found that the yacht's ownercer-
that the rudder post was never had deliberately sunk his boat and was tificate programn in
designed for such a load. All efforts guilty on two counts relating to fraud. shipping and marine
quickly concentrated on securing the He was sentenced to a one-year condi- operations at the
prize. The barge and its suspended tional sentence which included 200 Pacific Marine
load were then towed towards Bedwell hours of community service. The bank Training Institute

which held a $213,000 marine mort- (North Vancouver),
gage may be pursuing the owner for he became a marine claims adjuster for
l payment. In addition, the underwriters Coast Underwriters Ltd. in 1989. Prior to

EndeconYSI could also seek restitution for salvage that time, he had a broad background in
Environmental Monitoring Systems the marine industry, having worked with
13 3Aantis Drive, Marion, MA 0273 usA and other costs. The owner is current- tly appealing his convictions. Sealink Marine Services and as a member

Cost-effective subsea technologies of the Canadian Coast Guard Auxiliary

are now available to assist the insur- Dr Ann Gargett
ance industry in obtaining data with graduated from the
which to verify marine claims. How- University of Mani-
ever, due to the litigious nature of toba 1966 then the

claims, it is essential that all parties University of BritishUinvolved in the recovery of marine Columbia with .a

artifacts operate in an integrated man- doctorate inoceanograpy, in
ner in order to preserve evidence and oengav i1971. After a post doctoral at the Nationalfollow predetermined operating proce- Institute of Oceanography in the United
dures prior to the commencement of Kingdom, she joined the Institute of Ocean
court actions. The successful outcome Sciences in 1972. She has done extensive
of this marine operation was due research in coastal and open ocean
largely to the collaborative efforts of waters, and is an authority on ocean mix-
all parties. /st' ing processes. The mapping of currents

and turbulence in Boundary Pass/Haro
Strait was part of this research.

Mike Muirhead, an
ocean engineer
(graduate of Florida
Atlantic University,
1974), has experi-
ence in a number of

Toll Free 800 ENDECO-9 offshore sectors. He
Telephone 508 748-0366 trained with Nation- P,

FAX 508 748-2543 al Oceanic & Atmospheric Administration-
E-Mail Rrace@EMS.YSI.corn U.S. Navy as an aquanaut in the Scientist-

Internet WWW.YSI.com in-the-Sea program, worked in the North
CIRCLE__NO._33_ONINQUIRYCARD _ Sea as a subsea engineer aboard semisub-
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ST Subsea Completion Feature

Phillips Petroleum's Seastar Project
All-ROV/Drill Ship Installed, Maintained Subsea Completion
In 750 feet of Water, 13 Miles from GOM Production Platform

By John L. Upchurch the first quarter of 1997. All of the located 110 miles south of Cameron
Senior Production Engineering subsea equipment was installed using Louisiana. The partnership drilled two

Specialist a drilling vessel and onboard ROV wells in 1990 that discovered non-
Phillips Petroleum Co. support. commercial hydrocarbon reserves.
Bellaire, Texas The Seastar project began in 1987 Following a reevaluation of the seis-

and when Phillips and its partners leased mic data, Phillips assumed 100 per-

Robert P. Money Garden Banks Blocks 70 and 71, cent ownership in the leases and

Project Manager/Subsea U WIT
UM INICARITOS- SERVICE

Completions Engineer CHEM IANHBITOR
MEOH INJ AND

Aker Engineering Inc. ANNULUS ACCESS PROD. EHIJ MO[N

Houston, Texas 2'SIGMRTHNPAFR 2" 1 2',

n May 1, 1995 Phillips Petrole- TYPICAL WELL JUMPER VERMILLION BLOCK 386B R-

00um's Seastar Project began pro- LONG (WATER DEPTH 304') PROD 2" PROD

duction as the first cluster-type subsea [PROD CONTROL SYSTEM - FSSLME
duto stefis lse EOH 4NMEOH INJ

development in the Gulf of Mexico. WORKOVER CONTROL - KOOMEY

Seastar production reached approxi- FLOWLINESFOLNS&UMBILICAL

mately 60 million cubic feet of gas per MANIFOLD VALVES - FMC APPROX 13 MILES

day (mmscfd) in November 1995 with MANIFOLD DESIGN - AKER OMEGAGLOBAL

the completion of a second "sales" line LINE PIPE - LONESTAR

(a pipeline that transports the petrole- WELL JUMPERS UMBILICAL - MULTIFLEX

um to shore) at the Vermilion Block FUTURE WELL(S) I

386-B host platform. Currently, the ,CONNECTION SYSTEMS - HYDROTECH ]

field is producing 40 to 50 mmscfd
and plans are on schedule for the addi-
tion of a third producing well during RS - WELLSTREAM MULTIFLEX

SUBRSEA MANIFOLD
WITH CONTROL PODS

TREES/CHOKES & PROVISIONS FOR 4 WELLS

GARDEN BANKS 70/71 WELLS
(76G' WATER DEPTH)

(25 -35' OFF MUDLINE)

Phillips Garden Banks four-well mani-
fold subsea development project Ven-
dors names are indicated in dash after

. ocomponent name.

drilled Garden Banks 71 #2, which
discovered 350 feet of "pay" sand (oil
resource) in March 1993.

The initial phase of the project con-
sisted of two satellite subsea trees tied
back to a four-slot retrievable subsea
manifold in 760 feet of water. Com-
mingled gas production is delivered
via dual subsea pipelines to a host
platform processing facility in 300 feet
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(E/H) control umbilical was installed
TO PLATFORM 'W 3868 to provide functional commands to

both the manifold and tree control
PIPELAY TERMINATION SKID -6 PRODUCTION modules.The subsea trees are 4 inches

LIRE (TT 2) x 2 inches, 10,000 psi layaway-style
PIPELAY TERMINATION SKID2 2" trees supplied with 150-foot flexible

"METHANOL LINES "pigtail" jumpers for tie-in of each

well to the manifold.
TERMINATION SKID Although the field is diver accessi-

2E HARDPIPE ble, Phillips decided to pursue a diver-R Wless development with primary inter-EUTURE WELL 6" - RZ"-SEND vention designed for ROV operation.FUUEVL- ' HARDPIPE 4"FLEXIBLE FLOWLINE •OF 70 #2 (NOT USED)

SPOOL PIECES E/H JUMPER UMBILICALS GB 7Therefore, all of the equipment used
MANIOL PI SGB 71 #2 WELL for Seastar could be installed in water

FOR 4 WELLS depths of 2000 feet or more with min-

ELECROHYRAULC (/H) MBILCALimal modification. Seastar project
2' KEIH"A equipment included a diverse set of

TERMINATION SKIDS ROV tooling for the diverless subsea

trees and manifold, including specialty
ROV tooling for attachment of flexi-

MeOH JUMPER UMBILICALS •ble E/H and methanol jumper hoses,
valve override, hot-stab operations,

Layout of subsea completion manifold, various connections to production platform and functioning of the flowline con-
and position of three wells. nection system. Other ROV tools were

included as contingency items for
of water 13 miles away in Vermilion vice line run from the platform to the future intervention on the subsea corn-
Block 386-B, thence via sales lines to manifold. The production flowlines pletion equipment if necessary.
shore. and the service line are connected at Phillips' ROV contractor was re-

In addition to the two 6-inch pro- the manifold end utilizing a unique quired to supply a standard spread of
duction flowlines, four 2-inch hard-pipe spool piece connection sys- ROV tooling which included hard and
methanol lines and a single 2-inch ser- tem. Additionally, an electro-hydraulic soft line-cutting tools, a jetting tool,

liiCM -60 xes
BESTr BUY

MONITORING SYSTEM ,
* 3 dimensional current
* 3 axis fluxgate compass
* temperature
* conductivity
* pressure

* data presented in engineering units
* internal data processing

1..1.. SFNSORTEC A!S
Industrivn. 3. P.O. Box 165
N-2020 Skedsmokorset, NORWAY
Tel.: +47-63 87 88 02, Fax.: +47-63 87 76 02
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and ROV-removable spring shackles * Valve override tools for subsea Connecting Components
and floats, gate valves All of the lines between the mani-

The task-specific tools requiring * Subsea grouting system for mani- fold and the platform were installed in
ROV intervention procured for the fold piles August of 1994 using the dynamically
project consisted of: The contingency tooling requiring positioned reel barge Chickasaw-the

* Premeasurement tool (PMT) for ROV intervention on the project flowlines were installed early to take
hard-pipe spool piece measurements includes: advantage of the more favorable late

* Flowline connection-system actu- e Subsea choke retrieval/installation summer weather. Each flowline termi-
ator (stroking tool) tool nates with a flowline termination skid

0 Hydraulic reservoir skid for water- * Subsea choke override tool to allow for remote connection to the
based control fluid e Sealant injection system for sub- manifold. The dual 6-inch and 2-inch

* "Flying lead deployment skid" and sea gate valves flowlines each connect to the manifold
ROV tool for methanol and E/H * Seal replacement tools for flow- end using an innovative "Z"-shaped
jumpers line connection system. hard-pipe spool piece connection sys-

tem with horizontally oriented collet
connectors.U - ft Following the manifold installation,!,'E e HT R A ....... ureentsysemwas used to obtain

,,an ROV-operated taught-wire mea-

the measurements for fabrication of

./.the hard-pipe spool pieces (6-inch and
[ •( f F32 O M KII 2-inch). The PMT was lowered to the

S0 seafloor and positioned by the ROV
, I ,on the manifold support foundation.

PRECISION SURV Y ECHO SOUNDER The ROV pulled a cable and hook
w ,",from the PMT and attached it to the

..GIVES YOU FLEXIBILITY AND VERSATILITY flowline termination skid.
Hydraulic power from the ROV

W iTH TWO, SPECIAL OPTIONS pulled the cable to a predetermined
tension, and the cable-length counter
and the horizontal- and vertical-angle

SIDE SCAN OPTION measurements at each end were
.. .Aside-looking, 45degreexl r recorded using the ROV cameras.

sieloig Thes deagreent wer Irecreated
fixed mount transducer replaces the These measurements were recreated
stan~dard200kHztransducrforhlgh on the deck of the drilling rig using

resoilition, gray scale records of manufacturing jigs to mimic the

"- subm rged objects nd structures-" seafloor configuration and the hard-
pipe spool pieces were fabricated to
fit.

Allows, a NOnce fabricated and tested, an ROV-
IN QNoperated actuator stroking tool was

Alngs a ýtransducer, or a attached to the collet connector on
' boom m~unted array of up to eight each end of the spool piece. Each

transducýbrsforfull bottom coverage spool piece was keelhauled under the
W4lnIniandwaters designedfor useIn drilling rig and lowered to the seafloor

t saIsurveyvessels. with a spreader bar assembly on drill
\1" pipe and guideline assistance. Once

The ECHOTRAC Ji the It a microprocessor technology and DSP the spool piece was lowered into posi-
techniques to/provie 40 selectable parameters to give the surveyor tion, the ROV inserted a hydraulic hot
maximum control and4 flexibility-ih recording quality data. Features stab into the actuator panel to stroke
Include: 8" hildh resoitlon6, gray scale thermal printer, dual frequencies the connector towards the mating hub

L1rom 1MHz to 1 2kHz, auto scale change, blanking, variable repetition and
[pUlse lengt,., built in *annItation from GPS, bottom hardness recording, on the manifold. The collet connector

Iselectabi OUtput confiburation, integrated .ieave compensation, and a was locked on the hub of the manifold
unique, 4 x 5 bckll~ghted LCD that :displays depths, parameters, and with a similar hot-stab operation. Ari-citllable Help Screens Ilrvdn mrtoal Isrcin i h

rs roviding operation Instructions via the third hot-stab receptacle and pressure
Wr v/ i gauge on the panel allowed the ROV

e by theU.S Naval Oceanographic Office to perform an external test of the
/ ' rmetal-to-metal seal. The stroking,

-- locking, and testing operations wered o [ then repeated on the flowline-termina-
S... .. . STEM , lg orkng up d to 2icestn ofpstrokeons weah

D A I•y tion skid end of the spool piece. The
si78 S INC. -. "Z-Bend" in the spool piece allowedS•8178 G.S.R.I. Ave., oldg BBtoRoeLusna, U.SA. 70820

TEL (504) I . (504) 766-5122 for up to 12 inches of stroke on each
" WEIrEmwww.odamhyr1gmphlc.com ' . N end. The stroking tools and spreader

, Imaliod% "d grIphlc'com bar were retrieved to the surface leav-
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ing no flowline-connection hydraulics subsea.
The subsea trees were installed with 150-foot flexible T he G oal

flowlines already attached. The free end of the flexible
flowline was run with a stroking tool in place. Once the tree An efficient survey operation with
was connected to the wellhead, the ROV was again used to
connect the flowline to the manifold. a minimum of run-in time

Hydraulics for the flowline connection system operations
are provided by a dedicated hydraulic-reservoir skid mount- The Solution
ed to the bottom of the ROV and connected to the ROV
control system. The ROV uses conventional oil-based
hydraulic fluid, which could not be used for hot-stab oper- Seatex MRU Sonar & Echo
ations for environmental reasons. This skid was designed to Sounder Compensator
provide hydraulic power to the flowline connector stroking
tool using environmentally safe, water-based control fluid.
The skid has independent 3,000- and 10,000-psi pressure
circuits and dual five-gallon reservoirs.

The subsea wells and manifold are controlled from the
Vermilion Block 386-B platform through the use of an E/H
control system. Hydraulic fluid and electric signal and
power are carried from the platform to the field via an
armored umbilical-a combination of thermoplastic hoses,
electric cables, and armor wires. Hydraulic fluid is deliv-
ered to subsea control pods (one per well) which contain
E/H controls and solenoid valves. Electronic commands
from the control computer on the platform cause the sole-
noid valves to route hydraulic fluid to open and close valves
on the subsea trees and manifold. Via a microwave link to
shore, real-time well conditions can be monitored and the
subsea equipment can actually be operated from Phillips'
Lafayette, Louisiana office.

The armored umbilical terminates in an umbilical termi-
nation assembly (UTA) at the subsea manifold. The control
pods on the trees and manifold are connected to the UTA The Seatex MRU Sonar & Echo Sounder
with unarmored "flying lead" umbilicals. Flying leads were Compensator, models 5, 6 and H, provides high
also used to connect the four methanol supply lines to the precision motion measurements with external input
UTA-both were installed using a "flying lead deployment of speed and heading information. It has a high (100
skid" and ROV connection tool. Each umbilical was Hz) data rate output, and its compact size (204 mm
wrapped onto a deployment skid in a "figure eight" config- length, 105 mm diameter) makes it easy to install. It
uration to allow the ROV to pull the umbilical off in a con- can be mounted with flexible orientation.
trolled manner. Each end of the umbilical terminates in a
connection plate that attaches to a docking porch on the The Seatex MRU has custom-configurable analog
deployment skid for easy ROV access. The entire skid was output channels and digital RS232 output in various
then lowered to the seafloor through the moonpool of the formats that makes connection to standard survey
drilling vessel to a spot between the manifold and subsea equipment easy. It's up and running in no time at all.
trees. The ROV connection tool mounts to the bottom of the
ROV and connects to its control system. With easy installation and even easier configuration

The system was designed to allow the ROV to dock the added to its accuracy and reliability, Seatex
connection tool on the deployment skid and remove one end MRU is the cost effective choice.
of the flying lead at a time. The vehicle then maneuvers to For additional information
the designated docking porch on the tree or manifold and or aton infrmato
attaches the umbilical. The connection operation is repeat- on the Seatex MRU please
ed for the other end of the flying lead, then the deployment contact a Seatex sales
skid is retrieved to the surface, office worldwide.

Contingency 'Preps' Pay-Off
The subsea trees are equipped with chokes to regulate

production. Using an ROV and a dive support vessel, the
choke can be manually overridden or the entire assembly Leading Edge in Marine Motion Sensors
can be retrieved. A retrieval/installation tool was designed Main Office: SeatexAS, Pirsenteret, N-7005Trondheim, Norway.

for this purpose if it became necessary to replace the choke. Phone:+4773545500 Fax:+47731 5020

The tool is capable of unlocking, retrieving, and reinstalling E-,MKiLt.,Aostoeat .44 F127465ax: hIm.442t44.. 6
UK: Seatex Ltd., Aberdeen. Phone: -+44 1224 744625 Fax: +44 1224 744626

the choke in a controlled manner using soft-landing cylin- E-mad: pme@0satexde.......k

ders which are integral to the tool. The retrieval/installation NorthAmeca: Seatex Inc, Seaff. ,roo'Pe:+ 2+6-5838 •8 Fax:•1 2065838356

tool is run on a "down" line from a support vessel along E-qnaD. mibox6 satexinc..o.

with an umbilical to provide hydraulic power to the tool.
CIRCLE NO.137 ON INQUIRY CARD
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Due to the multiple steps involved in the dedicated retrieval equipment, util- ator failure. The tool includes a rotary
the retraction/installation process, the ity umbilical reel, and ancillary hard- torque motor and is configured for
tool is designed to be controlled by a ware. The entire operation including mounting to the bottom of the ROV
portable computer with dedicated soft- retrieval, repair, and reinstallation was and being flown into position on top of
ware and an associated solenoid valve completed in 37 hours from the time the choke. The ROV operator moni-
module. the project team was picked up from tors the visual position indicator on the

The retrieval/installation system the host platform (Vermilion 386 B) top of the choke via the remote camera
was to be used in mid-November until completion at the work site, 13 and light which are integral to the tool.
1995. Phillips mobilized the dynami- miles away. This operation marked the The override tool was successfully
cally positioned vessel Witch Queen first remote subsea-choke retrieval in used in September 1996 to override
with an ROV spread for choke the Gulf of Mexico. the choke on Garden Banks 70 #1.
retrieval operations on the Garden A choke override tool was designed Rotary gate-valve override tools for
Banks 70 #1 well to repair a failed to allow the operator to reposition the operating valves on the manifold and
choke. The vessel was equipped with choke trim in the event of choke actu- subsea trees were also included. Stan-

dard API RP 17D docking receptacles
were utilized for valve intervention.
Unique end effectors are included on
each different valve size to prevent the

Ocea ographic imstrumenltation ROV from operating the wrong valve
or over torquing a valve. The tools andand data acquisition system s ancillary hardware were stored in apurpose-built toolbox which proved to
be invaluable for keeping the equip-

for your undersea m easurements. ment intact and protected during the
multiple shipping operations involved
in factory acceptance/system integra-
tion testing and offshore installation.

"A sealant injection system was
"designed that could be easily handled
and operated by an ROV in the event

- of a stem leak on a manual gate valve.
The manual valves used on the project
did not include a metal-to-metal back
seat on the stem; therefore, an injec-
tion port and hot-stab receptacles were
included in each valve to allow for
injection of sealant into the stem pack-
ing cavity. The system includes a posi-
tion indicator to allow the ROV oper-
ator to visually monitor injection
quantity and reservoir supply. To date
this equipment has only been used

XCTh Launch from NOAA ship Malcolm Baidrige. during pre-installation testing.
The subsea manifold was secured to

the seafloor using three 90 foot piles.
The piles were jetted into place by the
drilling rig and the manifold was

For over 30 years, Sippican has provided ocean- installed over them. A subsea grouting
ographers with systems for their at-sea test require- system was designed to secure the
ments. Contact Sippican for more information on manifold support foundation (MSF) to
equipment for your at-sea test requirements: the piles. The simple grouting system
launchers, recorders, and expendable probes for consisted of a 150-foot hose assembly

the measurement of temperature, salinity, sound connected to a string of drill pipe and

velocity, and current profiling, included an ROV-operated isolation
valve. The hose assembly terminated
with an ROV operated stab that was
inserted into a receptacle on the MSF.
Grout from the rig cementing unit was
pumped to simultaneously fill the
annular cavities between each pile and

Seven Barnabas Road Marion, MA 02738 Phone: (508) 748-1160 the MSF. Following grouting the ROV
Fax: (508)748-3626 marketing@sippican.com www.sippican.com disconnected the hose assembly from

Sippican is an ISO-9001 Certified Company. the manifold, and the system was
retrieved to the surface.

The 6-inch hard-pipe spool pieces
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each contained an isolation valve, and,
following installation, the ROV identi- The CM 00 Sidescan Sonar yse
fled a minor leak in one of the valve with new features
connectors. Since the spool pieces for '97
were not designed to be retrievable, a 7 single or dual frequency
subsea cutting system was required to towfish
remove the spool. Also, one of the optional kevlar-coax
guidebases from the original drilling Lsoft'tow cable

program in 1990 was determined to be - mosaiking interface

unremovable from the wellhead with
conventional subsea drilling tools.
After evaluating several alternatives,
the ROV contractor provided an
underwater hydraulic saw that was
capable of making multiple cuts ... as well as all the other features
through the 16-inch wide flange which CM800 users appreciate
beams on the guidebase. The cuts were
required to allow clearance for depar- - exceptionally good resolution and
ture of the flexible flowline from the range

subsea tree. An ROV-operated - unique 3.2mm stainless armored
tow cable (up to 600m on a power winch you can pick up and carry!) inter-hydraulic saw originally designed for changeable with the keviar-coax cable

cutting wire rope was adapted for the - stainless steel towfish (500m depth rated as standard)
operation. The saw relies on the cen- - digital display with target zoom, marking & measurement, and nav data
trifugal force created from the rotation - 1-button recording (MO disks, not slow tape) for instant access replay, fast
of the carbide blade in water to trans- review, editing and annotation
late the blade through the cut. st/ - a wide choice of printers for online or offline hard copy (thermal, inkjet, laser)

Acknowledgments fProfessiorial systems for the same price as the "plastic" competitorsl

Phillips Petroleum Co. for permis- For details, call us on +44 1305 853005, fax +44 1305 852136 or write:

sion to publish the results of this high- C-MAX LTD
ly successful venture with special 18 Knighton Lane, Broadmayne, Dorchester, Dorset DT2 8PP, England

thanks to the many manufacturers and
service companies that participated in
this outstanding team effort.

John L. Upchurch COASTAL MAKES
has been working for
Phillips Petroleum
Co. since graduating
from teUniversity
of Missouri-Rolla

with a bachelor of
science degree in
petroleum engineering in 1980. He was Monitoring directional waves,
one of two project managers for Phillip's tides, temperature, and
Seastar Subsea Development Project and current in the marine
was responsible for the overall design, fab- environment? Coastal's
rication, and installation of the subsea
trees and manifolds. MiniSpec provides

a new, reliable
Robert P. Money's alternative.
project manager Coastal's reliable
responsibilities for MiniSpec uses proven
subsea development sensors and modern,
projects include simple electronics. MiniSpec
design and coordina- is convenient and economical.
tion related to subsea Deployments of over six months
trees, manifolds, are possible thanks to large storage
chokes, flowline connections systems and capacity (4 million triplets) and low-
subsea control interfaces. Currently he is power electronics. It is controlled by
assisting at Conoco-Houston in the Deep- a PC, and uses D-cells instead of custom
water Technical Solutions group for field batteries. Plus, MiniSpec can expand to
development in up to 8,000 feet of water. include conductivity, turbidity, and morel
Money was lead engineer in the Seastar Just call us! Prices start at $17,500.
project and is Aker Engineering's project
managerfor phase 2 of the project. He has
a bachelor of science degree in mechani- COASTAL LEASING, INC.
cal engineering from the University of 179 Sidney Street, Cambridge, MA, 02139, 617-497-1122, FAX: 617-497-1188
Houston.
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-_The Rolex Awards E.
frEterprise

XIIIiiI -l\

In 1998
Rolex will reward up

to fifteen people for
exceptional enterprise.

IF YOU THINK YOU COULD BE ONE OF THEM,
SEND FOR MORE INFORMATION.

The Rolex Awards for Enterprise were created in 1976
to support outstanding personal initiatives in important areas of

endeavor. Once again, Rolex is calling for entries.

An international panel of distinguished judges from a variety

of disciplines will be assessing applicants for the originality,
feasibility, and potential impact of their work.

Areas of recognition include science and medicine, technology
and innovation, exploration and discovery, the environment,

and cultural heritage.

Projects must expand our knowledge of the world, improve
the quality of life on the planet, or result in the betterment of

the human race. But, above all, the judges will be looking
for an exceptional spirit of enterprise.

Five Laureates will each receive $50,000, and as many as
ten Associate Laureates will each receive $10,000. Additionally,

they will receive extensive international publicity and
specially engraved Rolex timepieces.

For more information or an application fornm, write to:
The Secretariat, The Rolex Awards for Enterprise, P.0. Box 1311, 1211 Geneva 26, Switzerland.

Completed applications for North and South America must be returned to The Secretariat by August 31, 1997.
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ST Autonomous Vehicle Feature

UUVs for Underwater Work-
Innovation or High Tech Toy?
Defining Solutions to Problems, Not Finding Problems for
Solutions; Using the Decision Roadmap, Oceaneering
Makes An Odyssey Connection

By John R. Kreider
Vice President, Engineering and

Programs Odyssey, a small, cost-
Oceaneering Technologies effective UUV developed
Upper Marlboro, Maryland at the MIT Sea Grant Lab-

oratory, departs ship for

hile a wide variety of unmanned one of its 300-plus dives.

underwater vehicles have been tal runerwe workV tasks require wide

developed, very few have found suc- ranges of power and
cessful application in the underwater complexitylversatility.
industry beyond developmental roles
as test platforms where "technical siz-
zle" alone can be adequate justi-
fication to try a new innovation.
At Oceaneering, we believe
there are several valid reasons
for the limited acceptability of
UUVs, and we have developed a
targeted approach to use UUVs
for specific applications where
they offer major advantages
over other solutions.

UUVs have existed for more
than 100 years-torpedoes, one
of the simplest forms of UUVs,
date to the Civil War. Beginning
in the 1960s, UUV development
has received significant techni-
cal interest. About 40 to 50 vehi-

cles have been built since that
time, most within the last 15 ---
years. These UUVs have ranged
in size from a few pounds to
more than 8 tons, with a wide
variety of sensors and intended appli-
cations. They have been marketed as be successful if they employ a new The benefit to the customer could be
technical innovations capable of meet- technology, this fact alone is not suffi- an improved way of performing a task,
ing many needs of the offshore indus- cient for a successful commercial usually meaning less cost or lower
try and military. Nevertheless, they innovation. Successful commercial risk. It could also be the ability to per-
have received limited acceptance, par- innovations must offer customers a form a task that they could not previ-
ticularly from commercial users. Why real benefit over the current way of ously accomplish, although it must be
is this the case? doing things. In addition, that benefit clearly established that the customer

It is first helpful to review the must come at a price that customers really needs to perform the task at all.
requirements for a successful innova- are willing to pay and at a level of risk Price is of primary concern for all
tion. While academic innovations can that customers are willing to accept. commercial applications and many
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government/military operations. The benefit must also be at
The largest array of a level of risk acceptable to the customer-the offshore

industry is a very risk averse industry. Many of the

HYDROGRAPHIC INSTRUMENTATION approaches in use offshore today are relatively simple and
have been proven over a long period of time. The industry

available from a single manufacturer does not leap at new technological solutions because the
perceived downside risk and high cost of problems offshore
far outweigh the potential advantages of a new, unproven
solution.

In summary, successful innovations in the offshore indus-
E Stry demand careful evaluation of fundamental questions23. alffEcho Sounders

"Thus based on 'being able to do the job,'
potential UUV applications are immediately
limited to inspection, survey, surveillance,
mine neutralization, and search and recon-
naissance activities."

Positioning systems •about the market, not the technology. The key issues are
cost effectiveness and risk aversion, not technology.
Because of the risk averse nature of the industry, UUVs
must overcome a significant hurdle.

Innovations are generally either evolutionary (continuous
or incremental improvements) or revolutionary (a quantum
leap). The offshore industry readily accepts and implements
the first type of innovation. Companies frequently come up
with approaches that are "a little bit better," involving incre-
mental steps in technology and risk. These innovations are
readily accepted because they offer potential cost savings
with relatively low risk.

However, most UUVs are revolutionary--quantum leaps
Survey System •from the way work is typically performed offshore. As a
Compute.rs "-'result, there is a natural resistance by most customers, even

if the UUV is potentially more cost effective. As a result,
the successful UUV innovator must find true needs that
cannot be satisfied by alternative, proven approaches, or
find ways of reducing risk while still offering significant

Tide-Gauges cost advantages.
CTD-Sound Velocimeters In summary, the successful innovation must demonstrate
Radio Telemetry links three things to the customer's satisfaction: * it can do the

job, 0 it is low risk, and ° it is a cost-effective solution.

Applying the Criteria
The first criterion is always the most important. The rel-

ative importance of risk and cost effectiveness will vary
Software integration .depending on the customer and the job.

Ten typical jobs performed underwater by commercial
and government users-missions for underwater work sys-
"tems-include: inspection of manmade systems. survey,

Computer? Echo Sounder? surveillance, mine neutralization, search/reconnaissance.
NMullibeam Sounder? recovery, repair and maintenance, construction, cleaning.

Side Scan Sonar? and cable burial and repair.
Positioning System? In regard to requirements for power and versatility,

inspection tasks typically require relatively low power and
YES medium versatility. On the other hand, cable burial and

repair require significant power. The range of complexity
9 varies considerably from simple straight-line cable installa-

M A i A I R M ATE C H AS tions, best performed with a plow towed behind a ship, to
Presenting a new wave of PC based marine more complex cable repairs involving finding, uncovering,
technology for the 21st century and beyond repairing, and burying the cable.

Samsoej30 - i)K-8382 Hinnerup. Aarhus - Denmark To perform these underwater tasks, wide ranges of
Pho.ne: +45-86 91 22 55 Fa .x: 45-8691 2288 t BBS: +45-86 i p frequently 1
e-mail: mailta marimaiech.com - http:/!www.marimatech.com proven, alternative solutions are available. Typi-

CIRCLE NO. 42 ON INQUIRY CARD cal approaches include divers with tools, atmospheric dive
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depends entirely on the foresight of
"Therefore, to satisfy the risk criterion for UUV applications, the developers in being able to antici-
we should look for simple tasks and try to employ simple pate every contingency and in the abil-
equipment." ity of the on-scene operator to correct-

ly program the UUV for the intended
mission. In general with current tech-
nology, they will not be successful at

suits, manned submersibles, ROVs, of contact with the vehicle-the mis- the more complex tasks where it is dif-
and towbodies-all proven solutions sion is programmed ahead of time, and ficult to define the task and to predict
in 1996. Two innovative approaches the vehicle is sent off to perform the exactly what will happen in all cir-
are a UUV with supervisory control task. The operator cannot monitor cumstances. Artificial intelligence is a
and a truly autonomous UUV. (For this progress and change the operation hot research topic, but it is not close to
article, an ROV has an umbilical pro- once the vehicle has departed. The a real-world solution to enable UUVs
viding power and vehicle control.) The probability of mission success to perform complex operations at sea.
supervisory controlled UUV is self-
powered, but has communication with
the operator via a fiber optic or P"
acoustic link to provide operator input,
generally at a high (supervisory) level.
The truly autonomous UUV has no
direct link with the operator. It is self-
contained with power and intelligence
in the form of preprogrammed logic. 0

The first question a customer con-
siders before evaluating cost effective-
ness or risk is whether the proposed
approach can do the job. In looking
for successful applications for UUVs,

we must recognize that current tech-
nology imposes severe limitations on
both power and versatility. For exam-
ple, a typical UUV cannot bury cable
one meter deep because it cannot carry
sufficient power. In fact, UUVs gener-
ally cannot perform the last five of the
10 foregoing tasks (and shown at the
top of the graph) because of power
restrictions. Thus based on "being
able to do the job," potential UUV
applications are immediately limited
to inspection, survey, surveillance,
mine neutralization, and search and
reconnaissance activities.

For selected applications in these
categories, UUVs offer a unique solu-
tion. ROVs and towbodies require a
support vessel close to the underwater
task. For selected military applica-
tions, the customer wants to perform
tasks in areas a significant distance
away from the support vessel. UUVs
are one of the few solutions for this
type of job. However, for most other
applications, UUVs must compete
with alternative solutions. They will
then be selected on the basis of their
ability to reduce risk or cost effective-
ness (second and third criteria).

First Consider Risk Ha ofc

In comparing UUVs to alternative T
solutions, such as ROVs, UUVs are F +
typically limited by versatility/com- E . -

plexity of the task. For truly
autonomous UUVs, the operator is out
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Even simple underwater tasks, such as spreads are involved. at sea. New technology that works
running a search pattern at constant Most offshore government opera- well in the lab may not stand up to the
altitude, become difficult if conditions tions are also cost sensitive. Budgets rigors of smashing into the hull during
such as high currents, unknown ter- cannot accommodate significant a recovery in sea state 5. Systems that
rain, and obstacle avoidance are downtime, so if a system is down, the require high level engineers to trou-
imposed. Thus, the risk increases sig- mission may have to be terminated bleshoot and maintain will not succeed
nificantly, and the only reason for early before it is completed. For mili- offshore where they must be main-
selecting a UUV would be corre- tary applications, people's lives could tained by technicians and sailors.
spondingly significant cost savings, be at risk if essential equipment is Therefore, to satisfi- the risk criterion

Another aspect of risk is concern down. for UUV applications, we should look
about equipment downtime at sea. For Since UUVs are developmental sys- for simple tasks and try to employ sim-
commercial operators, the cost of tems, they frequently employ new, pie equipment.
downtime can be more than sophisticated technology that is not the KISS-"Keep it simple stupid"-is
$100,000/day when large equipment most proven, reliable, or maintainable essential. For this reason. UUVs under

supervisory control offer several
advantages over those purely
autonomous. First, the operator can

_immediately take control of the vehi-
cle if unforeseen circumstances arise
during the mission. In addition,

onboard control can be less sophisti-cated since it is not required that the

vehicle be able to handle every imag-

Brantner & Associates, Inc. inable contingency on its own. There-
fore to offshore customers, superviso-
ry controlled UUVs provide a poten-
tial intermediate step between well
accepted ROVs (low risk) and
autonomous UUVs (perceived high
risk).

"* All WetTMSCable Assemblies Cost Factors
If a UUV can do the job, and it has

* Fiber Optics an acceptable risk, it still must meet

* Glass Sealed the third criterion of demonstrating
cost effectiveness. In most potential

0 Metal Shell applications (inspection, survey, sur-

* MiniConTM veillance, neutralization, and search/-
reconnaissance), the primary competi-

* Oil Field ESP tion for UUVs is from ROVs and tow-
*• Rubber Molded bodies. In general, UUVs offer a

- Ruber M lded potential advantage over these only
where the umbilical becomes a prob-
lem. Potential UUV applications

For all of your connector requirements, include jobs to be performed at a large
horizontal offset from the support ves-

cpwith SEA CON sel (e.g., more than one mile), jobs
where speed is critical, selected deep
water tasks, and tasks where it is criti-
cal to decouple the vehicle from sur-
face motions.

For applications at large horizontal
1240 Vernon Way 2825 Wilcrest Drive 52 Airport Road Unit 8, Bessemer Way offsets, a UUV truly offers many
El Cajon, CA #656 Westerly, RI Harfreys Ind. Estate unique capabilities so that risk and
92020 Houston, TX 02891 Great Yarmouth, Norfolk cost are less important. For tasks such
619/562-7071 77042 401/596-6658 NR31, OLX England as cable/pipeline inspections, route
619/562-9706 fax 713/974-4910 401/596-8597 fax +44(0) 1493-652733

713/974-4276 fax Contacts: +44(0) 1493-652840 fax surveys, and search, speed is impor-
Contact: Paula Christina Contact: tant for cost effectiveness and is fre-
Glenn Pollock Frank Ravenelle Chris Knight quently limited by the umbilical-the

speed of conducting a pipeline inspec-
tion may be limited by the speed of the

E-mail: seacon@seaconbrantner.com ROV, not by the speed at which data
Visit our website at http://www.seaconbrantner.com can be collected. The speed at which

deep-water searches can be performed
is severely limited by drag on the tow
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to a smaller vessel, or it may be
"In most potential applications (inspection, survey, surveil- because the UUV can eliminate
lance, neutralization, and search/reconnaissance), the prima- required vessel capability such as

ry competition for UUVs is from ROVs and towbodies." dynamic positioning.
KISS, a UUV risk reduction tech-

nique, also provides cost advantages.
Using simple, readily available, corn-

cable. Searches in 20,000 feet of salt most cases, these numbers will be mercial off-the-shelf (COTS) equip-
water (FSW) are limited to 1 to 2 comparable, or the UUV will be at a ment in the UUV results in a cheaper
knots because of the drag on a 30,000- disadvantage. However, this day rate vehicle that is less expensive to main-
foot tow cable. In addition, making a is only a small portion of the overall tain. In addition, the skill level of the
turn with a towbody in 20,000 FSW cost of doing an offshore job. Other crew operating and maintaining the
can take more than eight hours. Elimi- key costs include vessel day rates, vehicle can be lower, so crew costs are
nating this lost time will clearly pro- crew costs, spares, and associated less.
vide a more cost-effective search pat- equipment costs, such as handling sys- In summary, UUV cost effectiveness
tern. tems, winches, generators, umbilicals, results from keeping the vehicle simple

UUVs can offer advantages over etc. Potential savings in these areas are and from selecting applications where
towbodies even in shallow water where UUVs can demonstrate cost eliminating an umbilical provides sig-
because the UUV is decoupled from effectiveness. For example, if an ROV nificant reductions in associated
surface motions, while a towbody is system requires a large handling sys- equipment requirements and capabili-
subjected to vessel motions unless a tem because of the umbilical, the sur- ty of the required support vessel.
depressor/weight is used as a second face support vessel must also be large
body in front of the sensor platform- (expensive). Using a UUV would Course of Action
but with an associated increase in sys- eliminate the costly umbilical, Evaluating UUVs in the context of
tem complexity and handling difficul- decrease the size of the required han- the three criteria of capability, low risk
ty. dling system, and potentially allow a and cost effectiveness, define how

In evaluating cost effectiveness, we less capable, less expensive vessel to UUVs can become a successful inno-
must consider the overall cost of per- be used. In particular, decreasing vation for performing meaningful
forming the job. The ROV or UUV requirements of the support vessel can work. First, UUVs cannot perform all
day rate is generally determined by the result in significant cost savings. The underwater tasks. It does not make
capital cost of building the vehicle. In savings may result from simply going sense to try to sell the concept as a

ii_
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solution to a task it is not well suited to perform. This
sounds obvious, but it is frequently forgotten by innovators
looking for a problem to fit their solution. Recognize the
current limitations of power and versatility of UUVS, and
look for selected applications in the areas of inspection, sur-
vey, surveillance, neutralization, and search/re-connais-
sance. Second, recognize the risk-averse nature of the

NAVIGATION industry and look for initial applications involving simple

POSITIONING tasks and simple pieces of equipment. UUVs must walk

SOFTWARE before running. Customers in the offshore industry do not
generally buy a solution because it is the newest technolo-

NGLis designedforyou, whether you are working in the offshore energy industry gy; in fact, they usually avoid it because it equates to high
dredging and cable operations, offshore construction, fishing or oceanographic research. risk. Trying to take on difficult tasks too soon results in fail-

ure, which only reinforces customers' aversion to accepting
NGL DOES ALL YOU WANT, AND MORE ... a new approach. Finally, look for applications in which the

"* FREE to multitask and distribute over a network.
"• FREE to test or train with in-built simulators.
"* FREE to customise graphic displays and printer outputs. "Oceaneering believes Odyssey technology
"* FREE to OC DGPS to UKOOA guidelines, provides a significant opportunity for a suc-
"* FREE ability to autostart for the non-expert. cessful commercial innovaton.
"* FREE to replay and re-process data at 10 x collection rate.
"* FREE to track multiple vessels, ROVs and barges.
"* FREE alignment of motion sensors with MSS.
"• FREE source code access with Navigators Toolbox. associated equipment for the vehicle and the surface vessel
"* FREE from worry with support via Internet or modem. requirements can be reduced. These applications will pro-

THE FREEDOM TO BECOME INDEPENDENT IS YOURS WITH NGL vide the largest cost benefits over alternative solutions, so
that customers will be willing to try the "new, innovative

Tsolution."

Z Oceaneering's ViewNewPlmouthNewZelandEma__Ing__@_btw._co____zWith these factors in mind, Oceaneering has looked at

CIRCLE NO. 46 ON INQUIRY CARD potential market opportunities for UUVs. We have avoided
large complex vehicles as too costly to develop, operate,

W, and maintain. In addition, there is the natural reluctance of
customers to employ UUVs because of perceived risk.
Thus, we have focused on looking for a simple vehicle,
employing COTS equipment, that has the potential of per-
forming selected, simple tasks at significant cost savings
over ROVs or other existing solutions, such as divers or
manned submersibles. After careful evaluation of several
alternatives, we selected the Odyssey vehicle (Sea Technol-

S' ogy, December 1995), developed at the MIT Sea Grant Lab-

TITAN remotely oratory, as an attractive UUV solution.
Odysseys significant advantages include: • it is based

operated underwater almost exclusively on COTS equipment-it is reliable and
video systems. cost effective to build. Maintenance is also cost effective
Many different builds, with many since parts are readily obtained, and technicians are famil-
options, so you can choose a iar with the technology, • it is a simple vehicle---designed

and built with the express purpose of maintaining simplici-

From the basic TITAN SiI at $6990 ty and low cost, and ° it has been proven on more than 300
to the sophisticated, tully optioned successful operations under a wide variety of conditions. It
TITAN CX8 at $78000 equipped with " has evolved over the past five years and performed suc-
navaids, video overlay and forward scanning imaging sonar. cessful dives in environments ranging from under-the-ice in

For more details of TITAN systems visit our website - the Arctic, to 4,500 FSW in the Juan de Fuca Strait, to
http://www.psinet.net.au/-titancov coastal waters off Florida.
Email: titancov@psinet.net.au As the next step in developing Odyssey technology,

Direct enquiries can be made at your nearest TITAN office, Oceaneering is cooperating with MIT to provide operator
agent or factory direct on tel (intl) +61+9+244 3772 or experience to make the vehicle more user friendly and eas-
fax (intl)+61+9 +244 4463. ier to manufacture. Our experience with a wide variety of

underwater systems, including diver tools, atmospheric
Prices shown are valid for USA or delivery to any international airport serviced by un
Scheduled International Airlines. (c&f outside the USA) dive suits, and ROVs, dictates that operator experience is an

T__ITA_/I/_essential input to ensure system success. Obtaining this
T I T Ai /IJ early input becomes even more critical for systems like

Small * Reliable • Affordable UUVs where the operator in the field is not close at hand to
the actual task being performed.
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Experienced operators understand customers become disappointed, and Oceaneering believes Odyssey tech-
what it truly takes to accomplish a further sales are even more difficult. nology provides a significant opportu-
mission in the field. They know equip- This is particularly true in the offshore nity for a successful commercial inno-
ment limitations and understand task industry where risk is avoided. Most vation. We arrived at this solution after
requirements. Manufacturing person- customers would rather use the tried evaluating market needs, not by devel-
nel provide valuable insight into man- and proven solution and make incre- oping a new technical solution without
ufacturability of a new system. Yet mental improvements rather than risk a particular application in mind.
many "sophisticated" systems are a revolutionary approach. Fishing nets Odyssey is capable of performing the
designed without input of operations are more accepted than neural nets! targeted applications-it avoids the
and manufacturing. Maintainability We challenge organizations funding "technological wonder" by employing
and repairability are frequently equipment development to recognize easily supportable, COTS technology.
neglected or ignored by design engi- these realities and insist on "reality- And finally, it offers an attractive cost-
neers. Millions of dollars have been based engineering" during develop- effective alternative over more con-
spent on training and simulation pro- ment of new systems. ventional solutions. /st/
grams for underwater systems
designed by engineers who have never
been to sea with an ROV or UUV. It is
no wonder hardware frequently misses..
the mission objective and fails in the -

field.
Unfortunately, many UUVs are

headed in the same direction. They
have been designed by technically 7
skilled engineers, but lack the real-
world input of operators who have
spent years at sea and fabricators who
have built underwater systems. The
ability to use the latest generation of
computer hardware for a sophisticated
control system does not ensure a suc-
cessful UUV system. All subsystems
must work together to accomplish the
entire mission from prelaunch plan-
ning to recovery and repair. So

In summary, we believe the primary
reason limiting widespread UUV
application has been the same reason
new innovations in other industries
frequently fail. The new innovation
starts out being technology-driven
rather than market-driven. Developers
make unsupportable claims and try to
apply the innovation to applications
for which it is not suited. As a result,

John R. Kreider has
more than 20 years
experience in a wide
range of offshore pro-
jects, from the Arctic
to ROVs that have
dived to more than
20,000 FSW. After
receiving graduate degrees in ocean engi-
neering from MIT and Woods Hole
Oceanographic Institution, Kreider
worked at Shell Oil Co. involved in frontier
area development offshore California and
Alaska. He then directed numerous theo-
retical and field programs involving ice
mechanics, characterization of sea ice,
and ice loads on offshore structures. Most
recently, he has managed hardware devel-
opment programs for advanced underwa-
ter systems capable of search, recovery,
survey, inspection, and cable burial at
Oceaneering.
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ST Applications Feature

NR-1: Deep-Ocean Introduction
Of New Laser Line Scanner
New Optical Imaging Instrument Promises High Resolution
Seafloor Pictures for Benthic Ecology, Geology, Nautical Archeology

By Dr. Ian R. MacDonald
Associate Research Scientist
Geochemical & Environmental
Research Group
Texas A&M University
College Station, Texas

Dr. James F. Reilly II
Mission Specialist
NASA
Houston, Texas

Jeffrey S. Chu
Northrop, Underwater Laser Div.
Annapolis, Maryland

and

Cdr. David Olivier
Former Officer in Charge, NR- 1
NAVSUB Base New London
Groton, Connecticut

f we could image the seafloor the
way aerial photographs have been

able to image the land for the past 50+
years, it would radically change the
way we now think about-and work
in-the submarine environment. Here
we describes use of the SM2000 laser
line scanner mounted on the U.S. This mosaic was assembled from several passes over a drilling template. The struc-

Navy's Submarine NR-1, and subse- ture and its satellite measure 20 x 15 meters. The cone-shaped units down each side
are reentry ports for risers to the Enserch platform that will be installed on this site.quent processing of the images, to pro-

duce large area mosaics for applica-
tion in basic science and seafloor engi- design improvements have pro- provides high-resolution pictures of
neering. duced a new LLSS, model SM2000, the seafloor along swaths up to 40

At present there are two means for that reduces power requirements to meters wide. These are either recorded
seafloor imaging: seismic and optical. under 200 watts and size and weight on videotape or selectively recorded as
Seismic imaging, such as side-scan by roughly half. digital "snapshots." These products
sonar, is limited in resolution. Optical These improvements make this have potential application for a variety
imaging such as underwater photogra- LLSS a potential tool for much of the of survey tasks without any enhance-
phy has been limited in scope because U.S. submersible fleet-including ment; however, scientific applications
of backscatter. ROVs and towed fish-for Navy sub- such as benthic ecology, marine geol-

The laser line scan system (LLSS) is marines and for Alvin; but as yet, the ogy, marine engineering, and nautical
a new optical imaging instrument that submarine user community has not archeology would benefit if the swath
overcomes the back-scatter problems undertaken any detailed scientific or data could be mosaicked as digital
plaguing underwater photography engineering tasks with the system. In images that cover contiguous areas on
(Boston 1993; Gordon 1993). Recent its current configuration, the LLSS the order of 1 square kilometer.
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S Research Questions
Hydrocarbon seepage in Gulf of Mexico profoundly

affects the geology and ecology of the region's seafloor
L-I virkcueiFi.i I ri,,.i ,,um ° O,. (Behrens 1988). Widespread occurrences of massive car-\ npc,-ur nff. and .r .....

,had- bonate outcrops (Roberts and Aharons 1993), mud volca-
noes, brine pools (MacDonald et al. 1990), shallow gas
hydrates (MacDonald et al. 1994) and dense communities
of chemosynthetic fauna (MacDonald et al. 1989, 1990) all
originate from the "leaky" nature of the slope and have been

HRmeic or,,r=,,, the focus of intense scientific interest in recent years. Also,
P.,,'k the United States has increasingly turned to offshore

reserves to meet energy needs, but the economic signifi-
...scil cance of the region must be evaluated both in terms of thedrum ichi c

i- t,,,,s value of the reserves and the enormous costs associated
with production in deep water. Management regulations
designed to protect important biological communities

AI, .. ,,",. .(MMS 1988), to inspect seafloor installations (MMS 1991),
and to remove debris at the end of the production cycle

Gelyourwinchrequirement.sandspec'slogelherandyou'llindSea-Macpackages (MMS 1992) have become components of these costs.
lobejusltwhat you want 11o 200 HP High speed/medium line-pull handling systems technology the potential provide
are tailored to your needs The 3000 Series is specifically designed for dependable Laser line scan has to
handling of unmanned vehicles towed arrays or instrumentation and for oceano quantifiable information concerning seafloor features at the
graphic service Other applications include Ceeplow Side Scan Sonar -- Large V.
Fin systems. . Oeepwale subsea T--Downhole operatio .. .M diu coring appropriate spatial scale and level of resolution. The m is-
operations-.general oceanography-and more Call now for inlormation sion described here was designed to develop methods and

Leader in Quality andService Since 1972 procedures for use of a LLSS in deep sea science and tech-
A* s IA. SA RIEPRO,,t(S.,NC. nology.

S......... -77,NFrom a technical standpoint, we needed to determine the
800-897-7069 optimal methods for collecting and processing LLSS data

into geo-referenced products. This means moving from the

current display-mode storage of data on videotape to digital
products that are comparable to standard geophysical sur-
vey files. We also needed to select sites for imaging that

CIRCLE NO. 50 ON INQUIRY CARD contain reproducible benchmarks in order to evaluate the
validity of our geo-rectification and mosaicking procedures.

From a research standpoint, we selected study sites in
which large-area digital images could contribute signifi-

HYDeOV S * Ncantly to scientific understanding or the state of engineering
art.

Materials: Instrument & Vehicle
Submarine NR-1 is a 44.5-meter nuclear-powered vessel

with four conventional berths and two to three auxiliary
berths. She commonly carries a crew of 10 sailors and offi-
cers and, during scientific missions, two scientist/observers

L 2 C E A (Babb et al. 1994). Rated for non-classified dives to depths
R S 2 S P S F P of 740 meters, NR-1 can remain submerged for periods in

excess of 20 days. Features of special note for the LLSS
application included an onboard computer that logs ship's
heading, depth, altitude above bottom, and position. NR-J is
also fitted with a box keel-an open enclosure extending
most of the length of the ship-that houses two wheels used
for landing the submarine on the seafloor. A doppler
transponder system is used to estimate the ship's accelera-
tion in north-south and east-west directions. These acceler-
ations are processed to provide a dead-reckoning position.

The SM2000 utilizes a solid-state green laser and a rotat-
ing prism to project a beam of laser light onto a swath of the
seafloor. A photo-multiplier processes the reflected return

SWINDO BASED CONof this beam into a single optical scan. By translating the
F: () 89 45 Ninstrument in a direction perpendicular to the scan, and by

Email: maintaining the prism rotation proportional to translation
Tel:+44 0) 124 72150speed, the LESS builds up an optical image of the seafloor.

Adjustments to scan angle and depth of field can optimize
E: K R & Mthe image for specific requirements.Maximum scan angle is 700, which provides a potential

swath-width equal to 1.4 times instrument altitude; mini-
CIRCLE NO.51 ON INQUIRY CARD
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Mosaic of Brine Pool NR-1 "draped" over
local bathymetry. Vertical exaggeration
is about 8:1. Subtle differences in the
topography account for the abrupt
northern boundary to the mussel bed,
where a partial dike tends to retain the
brine, and the meandering stringers of
mussels on the southern edge where
brine tends to overflow.

bottom of the keel and about 12 meters
aft of the bow section. The pressure
housing and internal control and
recording equipment were dry-fitted
on NR-1 during a scheduled dry dock,
then removed until immediately prior
to the mission. To deploy the LLSS for
the mission, the pressure housing was
dry-mated to the connectors on deck,
lowered with a crane into the water,

mum scan-angle is 150. Each scan is what vertical portion of the reflected and bolted in position by Navy divers.
digitized as 1,280 pixels. It is possible signal reaches the photo-multiplier for Because of the limited interior space
to pan field of view so that scanner is processing. available in NR-1, we designed an
looking at objects between 350 and The SM2000 pressure housing was optimized control and recording sys-
150 off the instrument's nadir. Depth mounted on NR-1 with a simple pair of tem. This comprised an A-to-D board
of field in the SM2000 is controlled by cradle brackets on the starboard side driven with a 386 PC, controls for
a mechanical shutter that determines of the box keel, 1.2 meters above the prism rotation and depth of field that

Hyctrophc~nes

RESN _Hydrophones

from 0.1 Hz to 1 MHz
FOR ANY APPLICATION... RESON PROVIDES...

* Acoustic Calibration * Marine Biology A comprehensive programme of high quality hydrophones
Acovering the complete frequency range 0.1 Hz to 1 MHz.S Audio Recordbnt AppLicatons Top-of-the-line hydrophones for the most critical reference

* Ship- and Turbulent Ameasurements are available with flat responses in the combined
Noise Measurements * High Frequency frequency range 5 Hi to 500 kHz.

* Monitoring of Measurements We produce hydrophones with extreme sensitivity and the lowest
Off-shore Structures • Low Noise possible self-noise, well below Sea State 0.

• Flow Measurements Measurements
~P AI ~ RIESON A/S RESbN. Inc.

- -I ', Fabriksvangen 13 300 Lopez Road
3550 Slangerup Goleta, CA 93117

~r~ll~IDeh-rok USA"' I (LV--" A-"Tel : .45 47 38 00 22 Tel : 1805 964-6260"Fax' +45 47 38 00 66 Fax: +i805 964-7537
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were interfaced to the altitude and
acceleration data stream from NR-J :, "Laser line scan technology has the potential to provide quan-
computer, and an annotation card that tifiable information concerning seafloor features at the appro-
copied the attitude data onto the output priate spatial scale and level of resolution."
video signal. For this mission, the
image data were recorded in analog
format on high-band 8mm videotape, continental slope. NR-J collected tube worms located at natural oil seeps

LLSS images from a variety of deep in =550-meter water depths; a seafloor
Field Methods water targets during an 11 -day mis- brine pool surrounded by methan-

NR-I mobilized from Pensacola and sion. The sites included the following: otrophic mussels; an active mud vol-
was transferred under tow by the M/V two drilling templates (owned by cano; and a 50-kilometer length of an
Caroline Chouest to the operations Enserch Exploration Inc.) located in oil and gas pipeline (also owned by
area in the Green Canyon and Garden 450- and 650-meter water depths; two Enserch).
Banks regions of the Gulf of Mexico large communities of chemosynthetic The mission had two complemen-

tary tasks. The first was collection of
contiguous images that could be

S A PA C 2 100 assembled into a mosaic of a seafloor
feature or an engineering installation.

Directional Wave, Tide and Current Gauge The second was detailed survey of the
seafloor over an extended transit. Two
modes of operation proved effective

The SeaPac 2100 is a compact, multi-purpose instrument specifically designed for for these respective tasks.
the difficult coastal ocean environment. For the Research Scientist, the Consultant, For collection of mosaic images,
and Industry, the SeaPac 2100 offers unique advantages: NR-1 crossed the target area along a

VERSATILITY Operates as a Directional Wave Gauge, a Current Meter, a series of parallel tracks. Altitude of the
Tide Gauge, or as a combination instrument, independ- submarine and scan angle of the
ently sampling all of these parameters. SM2000 were adjusted to optimize

ACCURACY The sensor suite is a recognized industry standard. areal coverage and image resolution
"* Paroscientific DigiQuartz Pressure Sensor and to allow sufficient overlap
"* Marsh-McBirney EM Current Sensor between image swaths. Depth of field
* KVH Digital Fluxgate Compass was set manually to a fixed altitude

EASE OF USE - Set-up & Download directly through the endcap (e.g., 10 meters); actual submarine
"* Choice of Output in ASCII Hex or Engineering Units altitude tended to vary ±1-2 meters
"* Removable, Stand-alone Memory Pack Allows Quick along track. Image overlap between

Re-deployment swaths was generally targeted at 25-40

DATA ANALYSIS Optional WavePro Software provides fast analysis and percent. Pan was set to zero. Records
presentation of your data using the MATLAB environment, of submarine altitude, heading, and

position were logged at a 10-second or
1-second rate.

Slate-of-the-art software... For collection of extended survey
data along the recently installed oil

and gas flowline, NR-1 steered a
course to one side of the flowline.
Scan-angle was reduced to 15' and the
image was panned to the maximum
extent. This combination was intended

rto optimize resolution of pipe detail
- . and to provided a view of the portion

of the pipe that was resting on the sed-
iments. The latter adjustment is critical

, .. , , for detection of pipeline "spans"- i.e.,Mil y (d.,y)

, ,,sections of the pipe not in contact with

the bottom and therefore subject to
for data analysis based on the popular MATLAB environment, potential undercutting by currents.

Image Processing Methods
Because all data were recorded on

S UM ENT"- s rTEM S-- -- , LTD-• h igh -band 8m m videotape, video cap-
ture was the first step in processing the
SM2000 images. A Targa-64 video1140 Route 28A, P.O. Box 10 L

Cataumet, MA 02534 capture card, driven by a 486 PC, was
Tel: (508) 563-6300 * Fax (508) 563-2229 used to capture frames for construc-

e-mail: WHGroup@aol.com tion of mosaics. A DEC J300 multime-
A member of the Woods Hole Group dia card, driven by a DEC Alpha 3000-

62 / SEA TECHNOLOGY I FEBRUARY 1997 CIRCLE NO. 53 ON INQUIRY CARD



600 UNIX workstation, was used for automated capture of
frames from the pipeline survey.

The individual mosaic frames comprised sections of a
continuous waterfall of scan data. Reassembling the frames
into a single, contiguous swath was the second step in
mosaic construction. Because the frames were captured
with 10 to 15 percent along-track overlap, there was always
a potential "perfect fit" between frames and there was usu-
ally enough texture in the images-from burrows, shells, and
other seafloor material-to provide visual match-points
between frames. It proved straightforward but tedious to
digitally assemble 20 to 40 frames into seamless swaths
with use of Photostyler, a Windows®-based image process-
ing program.

The reassembled swaths of SM2000 imagery had a regu-
lar, rectangular geometry, 640 pixels wide and 5,000 to th e
10,000 pixels long. However, the actual geometry of the
bottom features recorded in these swaths was distorted
because NR-JIs altitude, heading, and course over ground e nb l n
was not constant. To correct this distortion, the image
swaths had to be warped to their true geometry. e n a b lin g

When working with engineering installations such as
drilling templates, we could use scaled construction draw-
ings as a guide to this warp correction. For unmapped bot-
tom areas, we calculated the end-points of a series of scan
lines distributed along the swath. The calculation was based For more information visit our web site at:
on the scan-angle, submarine altitude, and submarine head- http://www.caley.co.uk
ing, matched to the image swath on the basis of the video
time-tags and the submarine's recorded position.

Warping was carried out with use of Earth Resource Mavor Avenue, East ilbride, Scotland, G744PU.Tel: + 44 (0) 1355 246626 Fax. + 44 (0) 1355 2,29359

Mapper and utilized a fourth-order polynomial fit of the -aih ,:1oo Io5•
3
•@ nu-cn .. 55 22r 5

image to the control points. (ER-Mapper TM is a UNIX- CIRCLE NO. 64 ON INQUIRY CARD

based software environment used primarily for satellite and
geophysical image processing.)

We used ER-Mapper to assemble the warped swaths into
contiguous mosaics, adjusting brightness and contrast to A T W O R K
minimize tonal differences at the overlaps. To overlay the I
images onto a digital elevation model (DEM), we used rou-
tines in the PV-Wave data visualization package. PV-Wave W orld W ide
routines were also used to calculate the DEM from the NR-
1 depth and position data. All images were re-imported to
Photostyler for global cropping, tonal adjustment, and
annotations.

The objective of video capture for the pipeline survey
was to reduce some 40 hours of videotaped data into a com-
pact format and to provide ready access to the geographic, S
depth, and interpretive information associated with any par-
ticular laser image. With use of the J300 board, it was pos- ,
sible to automate capture of one video frame every three I' .... S
seconds. This was a sampling rate that we determined .-

would assure 100 percent coverage of the survey route, Auomtic erci fod ritýtt igh-G •n -

given the speed of NR-1 along-track and the areal coverage g u
of the laser images. Frames were stored in JPEG com- aianaoan a ip alon

pressed format; each frame required about 35 kilobytes of * Wlghs
disk space. Each image was time-tagged so that it could be : IDa
subsequently matched to navigation data. Thus it was pos- Ap i inering dp '>av,
sible to reduce the 40 hours of video data (occupying 25 .. .... In ... ,rw
videotape cassettes) to about 43,000 usable images, which
together could be copied onto three CD-ROM disks. The
images were indexed by use of a geographic information Watson Industries'
system (GIS). , . .. iK*Phoe +41794,5 34

Despite difficulties, the mission was highly successful. A U. S. A. Phone +1 715 8.4-.A.s _
total of approximately 80 hours of laser line scan data were PAX +1 7,5 839-8248
recorded on video tape, and the NR-1 navigation informa- J- eb Site: http ri" me -wy
tion was recorded on computer disks. All of the scheduled "- '
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ST Ocean Modelling Feature

RN Ocean Atmosphere Model
3-D Forecasting Model-FOAM-For Royal Navy Strategic,
Theater, Tactical Operational Use; Dual-Use Application

Dr. Tony Heathershaw expected to significantly enhance RN requirement was to establish and
Head, Ocean Modelling Group capabilities, ashore and afloat, to pre- quantify improvements in operational

Lt.Cmdr. Roland Rogers, RN dict the undersea environment in sup- effectiveness that would result from

Meteorological Oceanographic port of ASW operations worldwide. In the introduction of numerical ocean

Specialist common with other western navies, forecast models. DERA research was
RN military maritime strategy has directed initially towards developing

and been refocused towards rapid deploy- objective methods of assessing

Lt.Cmdr. Chris Durbin, RN ment and out of area operations, espe- improvements in ASW capabilities
Meteorological Oceanographic cially in shallow water. Future devel- using sonar and other operationally

Specialist opments of FOAM and the inclusion related criteria. Techniques were
Defence Evaluation & Research of an organic modelling capability in developed for running numerical

Agency (DERA) ESS will therefore address nested ocean models and acoustic models
Winfrith, Dorset, United Kingdom high-resolution regional models, fea- together so as to address the many

ture models, and littoral zone wave issues surrounding the design of a

FEOAM, a 3-D forecasting ocean and current prediction models to sup- future oceanographic prediction sys-
atmosphere model, will enter ser- port shallow-water ASW, mine war- tem that would include both shore-

vice with the Royal Navy during 1997 fare and mine countermeasures, support and at-sea elements.
at the U.K. Fleet Weather and Oceano- amphibious, and special forces needs. Working with U.K. defense contrac-
graphic Centre (FWOC), Northwood. FOAM is the culmination of a tors, DERA researchers investigated a
In conjunction with a new integrated research program that began in the wide range of topics including ocean
Command and Environmental Support mid-1980s when the Royal Navy model spatial and temporal resolution
System (CSS/ESS), the 3-D FOAM is introduced ocean modelling into the requirements1 , data fusion including

DERA's research pro- data assimilation, compression and
UNCLASSIFIED I CLASSIFIED gram. A fundamental communication as well as data presen-

SYSTEM SYSTEMS

IEIEOROLOGJCAL OR'CE I CINCFLEET/PJHQ NORTHWOOD

S' (HOURS)

OBEVTOSES SYSTEM CURRENTLY MOVING HAVEN
UNDER PROCUREMENT MY.HV

AT EA WW1 FWAI

The FWOC-FOAM system. The vertical broken line separates those parts of the system dealing with classified and unclassified data
respectively. The hatched line indicates the FWOC-FOAM system currently under procurement. At right, it is envisaged that the
FWOC-FOAM system will provide access to a hierarchy of ocean models extending from global through regional (or theater) models
to moving haven/tactical models. The times relate the timescales on which it might be required to prepare a response to a request
for environmental data. The arrows across model boundaries indicate dynamic coupling between regions or in the case of the mov-
ing haven model (broken arrow) transfer through forecast data along the projected route of a task force.
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Log digital echograms from your tation, visualization, and human intervention. Of particular
existing single beam echosounder! importance were studies relating to the use of FOAM prod-

SonarData "EchoListener": A data logger for ucts at sea, shipboard computer processing, and data stor-
enhanced bathymetric data acquisition; fisheries age requirements2 .
acoustics; simple seabed classification; scientific
sounder upgrade. Calibrated data; 72 dB dynamic In parallel with these developments, DERA undertook a
range; up to 5000 points/ping logged, comprehensive research program with U.K. universities

Why replace your older style scientific or hydrographic and government agencies to investigate future ocean mod-
sounder when you can log and display color digital elling requirements. In particular, work was begun on pro-
ecthograms (& track plot) with an EchoListener? totype shallow-water models to provide two types of oper-

Echo integration analysis ational capability, viz.:
0 UKOPMOD, a regional high resolution tide, surge, and

Quality control and processing of temperature prediction model of the waters around the
Northwestern European Shelf, developed jointly with the

bathymetry data U.K. Natural Environment Research Council's (NERC)

SonarData "Echoview": A powerful and elegant soft- Proudman Oceanographic Laboratory, and
ware engine (running under Windows 95/NT) for digi- * A coastal ocean model prediction and simulation system
tal echogram display and processing (EchoListener,
Simrad EK500 or client data formats). Customization (COMPASS) for global rapid-response modelling using
to suit client possible. generic shallow-water models and global databases, devel-

Applications include: fisheries management; acoustic oped jointly with the Unit for Coastal and Estuarine Studies
seabed classification; bathymetric data processing (University of Wales Bangor).
and quality control; teaching. UKOPMOD and COMPASS were developed as technol-

ogy demonstrators to illustrate the type of capability that
EK500 logging might eventually be made available to FWOC and at-sea

Sonar Data "Echolog EK": PC software to log units equipped with ESS. These and other activities result-
ethernet telegrams with scrollable color echogram ing from MoD-funded research at DERA, the Hydrograph-
display, ic Office, and the Meteorological Office (METO) have

SonarData Tasmania Pty. Ltd. resulted in several key developments for military oceano-
Phone: +61 18 121 562 (ACN 069 725 275) graphic capabilities. Topics studied included:
Fax: +61 3 6234 1822
E-mail: sonardat@mpx.com.au * Process studies: vertical current structure and stratifica-
www: http://www.mpx.com.au/-sonardat/ tion in shallow water; shelf-edge studies/internal waves and

internal tides; and air/sea interaction studies
CIRCLE NO. 55 ON INQUIRY CARD * Modelling techniques: free surface version of Cox 3-D

code; quasi-geostrophic modelling techniques; isopycnic
coordinate models; models of the upper ocean mixed layer;
nested ocean models with two-way interactive boundaryR E L IA B L E conditions; ocean feature modelling techniques; turbulence-
closure modelling; sea-ice modelling and trajectory model-

COST-EFFECTIVE ROV OPERATIONS ling (for search and rescue, oil spill, and mine/-sonobuoy

incorporating drift prediction)
LIGHT WOR K-CLASS * Observation methods: objective mapping of dynamic

sea-height variations (TOPEX/Poseidon satellite): optimum
INSPECTION VEHICLES sampling strategies for oceanographic data gathering: deep-

TO DEPTHS OF 3300' sea tide gauges; air-sea flux measurements; neutrally buoy-
with the maneuverability of the ant floats; and adaptive sampling techniques

SEA OWL MK I// * Applications: computer-based ocean-acoustic forecast
and the powerful aids (e.g. OCIDAS-I); data compression techniques; data-

MAX ROVER 2x4 base methodologies; object-oriented databases; ocean-fea-
ture databases; data-assimilation techniques; and data visu-
alization and display

go 11119SPEC7101 p Throughout the late 1980s, DERA and METO undertook
trials of an upper-ocean mixed-layer model (MLM)-simi-
lar to the U.S. Navy's thermal ocean prediction system-
which was driven by atmospheric fluxes from the METO's
numerical weather prediction model. Tests of the MLM at
the FWOC established the operational feasibility of the
model. The model was not only able to improve on the his-

For further information, contact torical data used by the Royal Navy to produce ocean now-
Wolfgang Burnside casts-but could also generate quantifiable improvements

(504) 395-3100 (office) in operational effectiveness using objective skill-assess-
ment criteria.

(504) 395-3106 (fax) Later developments included the integration of ocean
(504) 395-2040 (24-hr. phone/fax) modelling capabilities with acoustic models and other pre-

RO. Box 1843 e Patterson, LA 70392 dictive models into the RN OCIDAS-I system-an Ocean
!__ Intervention and Data Assimilation System developed joint-

CIRCLE NO. 56 ON INQUIRY CARD ly for MoD by DERA and EASAMS Ltd. OCIDAS-I was
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Abbreviations GLASS S-HRE

AIM Atlantic Isopycnic Coordinate Mo•el
CINCFLEET Commander-in-Chief Fleet3
COMPASS Coastal Ocean Model Prediction and S
CSS Command Support System
DERA Defence Evaluation &ResearAe
ESS Environmental Support System Now in izs G
FOAM Forecasting Ocean Atmosphere Mode S fo fo tio orin
FWOC Fleet Weather and Oceanographicentr h a p by
FWOC(R) FWOC Computer System Repla cm ,t
METO Meteorological Office
METO-FOAM Meteorological Office componen of FOAM sy m Wh a
METOC Meteorological and ocieanograic 11 k, ad 2.4 kg, an
MICOM Miami Isopycnic Coordinate Model r way t 6,700 meters,
MLM Mixed Layer Model t is nwa s for ever
MoD Ministry of Defence
NERC Natural Environment Research Counl
PJHQ Principal Joint Headquarters and n i dia

OCIDAS-1 Ocean Intervention and Data Assimilai
RN Royal Navy
SOC Southampton Oceanography Centre
UKOPMOD U.K.-waterS operationa shallow-wter mo

subsequently integrated into the Research undertaken by DERA in con-
FWOC replacement computer system junction with other U.K. defense con-
[FWOC(R)] by Data Sciences Ltd. in tractors, in particular BAeSEMA and
19953. Smith System Engineering Ltd.,

The mixed layer model is the Royal addressed computer processing and
Navy's first computer-based ocean data storage requirements, data assim-
prediction model. Used in conjunction ilation, compression, and communica-
with the U.S. Navy's acoustic sensor tions. DERA, in conjunction with the
range and prediction domain climatol- Centre for Defence Analysis, also
ogy-which has been maintained and undertook research to further quantify
enhanced on behalf of the Royal Navy improvements in ASW operational
by the U.K. Hydrographic Office-the effectiveness using sonar related crite-
MLM gives an effective coverage over ria (e.g. impact of 3-D ocean features
the North Atlantic and is particularly on sonar contact holding patterns). - sp*here a indvilly **
useful for predicting changes in the This was done for a range of high- and
strength of the surface sonar duct and low-frequency sonar types and for a
the deep-sound channel. The MLM is number of strategically and opera- N P s
believed to be the first operational tionally significant areas worldwide. E Four!hrd hatchoice
ocean thermal structure prediction DERA research has also addressed N Cuto buoyancy pack ages
model be developed in the United non-acoustic sensor performance. .A id rag *of p•etraor
Kingdom. 0 Imeiate dlivr

At the same time that these develop- Concept of Use
ments were taking place, research was The implementation of FOAM to T t led in t
also underway at METO on a more meet RN operational needs has
ambitious scheme to develop an required the development of a com-
advective 3-D numerical ocean model bined concept of use and user require- sea glas produ
capable of assimilating in-situ obser- ment strategy, thus enabling the
vations and remotely sensed data from FOAM capabilities to be transitioned-
satellites. The outcome of this research into operational use by industry and to
was FOAM, developed in a joint pro- facilitate technology transfer.
gram by METO and DERA. FOAM will be run operationally at

While METO was tasked with the Met Office (the METO-FOAM
developing the general operational system) with its output made avail-
model, DERA research concentrated able-via a high bandwidth communi-
on the more specific RN operational cations bearer-to the FWOC-FOAM T 056 0# 04-
needs and in particular the manner in system at Commander-in-Chief Fleet a 5 6
which METO generated FOAM fields (CINCFLEET) Northwood, a national
would be used at FWOC and in future NATO and RN command center. The
at-sea systems such as CSS/ESS. principal aim of FWOC-FOAM will

CIRCLE NO. 57 ON INQUIRY CARD
FEBRUARY 1997 / SEA TECHNOLOGY /67



be to support the four-star RN corn- noise, propagation loss) taking communicated to at-sea users in a
mand, the Principal Joint Headquar- account of all FWOC-FOAM system number of ways amongst which could
ters (PJHQ) and-via the CSS/ESS- inputs. The outputs from the system be a high-capacity satellite communi-
the operational commanders at sea. will be a fusion of METO-FOAM cation link. RN ships will be equipped
Central to this will be the provision of fields, observations, climatology, and with powerful onboard computers
a timely supply of oceanographic data other data (e.g. satellite remote sens- (ESS) to ingest FOAM forecasts in
and products at strategic, operational, ing data) that are available to forecast- compressed format, decompress, and
and tactical levels so as to facilitate ers at FWOC. After interpretation and fuse ocean analysis and forecast fields
optimum deployment of assets and to validation, FWOC-FOAM fields shall with historical, in situ, and remotely
maximize platform, weapon, and sen- be transmitted to RN units equipped sensed satellite data. ESS will also
sor performance. with ESS. provide an organic modelling capabil-

Specifically, the requirement to be It is planned to meet the above ity to provide robustness against loss
placed on the FWOC-FOAM system requirement in two phases. Phase I, a of communication. Such models will
is that it shall be capable of producing global version of FOAM running at 10 include limited area regional models,
analyses (i.e. "nowcasts") and fore- resolution (approximately 100 kilome- mixed layer (i.e. surface duct) models,
casts of global oceanographic condi- ters), will go operational at FWOC in trajectory models and sea, surf, and
tions-including shallow water- late 1997 while Phase 2, delivering swell models, amongst others. At sea,
using the data which are available to it sub-degree resolution capabilities in fused METOC data plus information
from the 3-D FOAM model and mod- nested regional models, will come into from sonar and other sensors will be
els such as UKOPMOD. service in late 1999. Increases in hon- integrated to generate tactical advice

Data shall be representative of the zontal resolution will be matched by for input to CSS.
true dynamical state of the ocean and increases in vertical resolution. To ful- A hierarchy of ocean models is
be statistically validated. The data fill these requirements FWOC will be envisaged within the EWOC-FOAM
shall include sea-surface temperature, equipped with powerful computers to system, each with a geographical
profiles of temperature, salinity and process FOAM data, run models, extent and timescale pertaining to its
density, sound-speed profiles, surface assimilate classified data, and generate military role. The timescales of these
currents and the currents at prescribed oceanographic and acoustic products models relate to the time in which an
depths, the locations of ocean fronts suitable for transmission to RN and operator might be required to generate
and eddies, the position of the ice edge Royal Air Force maritime users. a response using modelled data and
and ice thickness plus observed and METOC (meteorological and other information. Thus for strategic
derived acoustic fields (e.g. ambient oceanographic) data may require to be planning purposes-for which fore-

casts might be required at basin or
half-basin scale-this will be in the
order of days. This could, for example,
include the planning for the deploy-

* � mentofataskforcethroughthe
Mediterranean in support of allied

S S forces operations in the Adriatic.Within the basin or half-basin scale

model it might be necessary to have

kna��P.Int Hydrophone regional models located on strategic
choke points, e.g. the Greenland-Ice-

Hydrophonh IlIUm land-Faeroes Gap. Such models need
to be capable of generating responses
within a timescale in the order of
hours. At an even smaller scale it
might be necessary to construct a
moving haven model which describes
the environment in the immediate
vicinity of the task force and which

I tracks with it. While basin-scale and
regional models will be capable of
being dynamically linked4 , the mov-

£ � I ing haven model requires some combi-
nation of analyzed and forecast envi-

0- - SS

- ronments along the projected track
- 6 * 0 --

6 - - with in-situ and remotely sensed data

assimilated using optimum interpola-
* 6 6 S B tion and feature modelling techniques.

Such models need to be capable of
providing tactically useful information

on a timescale in the order of minutes.
5 It should be noted that the concept

of use and user requirement specifica-
tion is not necessarily constrained to a
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MICOM: INTERCOMPARISON PHASE 5 Year Winter Mean "Dual use" makes sense in terms of being able to
Mixed Layer Depth (m) offer the same service to the military customer at

reduced cost. Dual use also provides the military
with access to larger databases and global ocean
observation networks that are being developed for
climate modelling and other purposes.

50N .Shallow-water models in particular are likely to
have commercial applications and DERA, NERC,

150~ and METO are jointly investigating the commer-
2 00- 200 ; cial exploitation of UKOPMOD. MoD interest has

been instrumental in establishing a strategy for
300 i' developing predictive shallow-water models in the

United Kingdom, models which are likely to have
considerable dual-use potential over the next 10 to
15 years, with the offshore oil and gas industry,
environmental protection agencies, and authorities
responsible for sea defenses and flood prevention.

0ow 70W 6ow 50W 40W 3ow 20W low 0E MoD has also invested significantly in research
Contours from 0 to 1000 ot interv,os of 50 programs which, although ostensibly directed

towards civilian applications, e.g. climate model-
A simulation of mixed layer depth (in meters) in the North ling, were perceived to have synergy with military require-
Atlantic using an isopycnic coordinate model5. Mixed layer ments by providing improvements in numerical ocean mod-
depth predictions are required for forecasting acoustic surface elling methods, a better understanding of ocean processes
duct conditions and assessing the performance of RN sonars. or improved measurement and observation techniques.

particular type of ocean-model code. Thus while the initial Examples of this have included the World Ocean Circula-
implementation of FOAM for operational use, will utilize on Experiment (WOCE); Fine Resolution Antarctic Model
the Cox 3-D code, later developments may take advantage (FRAM)-a model of the Southern Ocean; the Atlantic
of new techniques that have been researched with MoD Isopycnic Model (AIM), and AUTOSUB-Southampton
funding. The figure shows a simulation of mixed layer Oceanography Centre's (SOC) AUV-amongst others.
depth in the North Atlantic from an isopycnic coordinate Ocean modelling research in particular-often involving
model5 . Models such as this may significantly enhance RN international groupings of scientists-provides a good
capabilities to predict surface duct conditions-improving
on the MLM capability described previously and eventual-
ly replacing the Cox 3-D formulation within FOAM. W & Te
Civilian Applications

The Royal Navy has for many years run an operational Model " 730
weather and oceanographic prediction service at FWOC U Seabed or fixed mounting for measurement
(Northwood). This is believed to be the only operational of Wave, Tide & Temperature data.
oceanographic prediction facility of its kind in the United O.0 1% accuracy with precision resonant silicon
Kingdom and although FWOC forecast products are not transducer.
available to the civilian oceanographic research communi-
ty, existing and future oceanographic prediction models are U Supplied as standard with 1Mbyte of RAM and
expected to have considerable "dual use" potential. Windows based software for easy set up, down

The need over the past decade to improve military capa- loading and display of recorded data.
bilities has played a significant role in focusing the thoughts
of the civilian R&D community on RN requirements and
been a key factor in stimulating the growth of operational
oceanography in the United Kingdom. Global and regional
models such as FOAM and UKOPMOD could play a key
role at the center of any future operational observing or
marine forecasting network [e.g. GOOS or European Glob-
al Ocean Observing System (EuroGOOS) 6,7]. The need for
such a network has been identified in a recent report by the
U.K. Inter-Agency Committee on Marine Science and
Technology on operational marine environmental
networks8 . In keeping with developments in the United Send for full data now!States, such models are likely to be able to generate a range Valeport Litd, Townstal Industrial Estate, Dartmouth, Devon, TQ6 9LX, U.K.
ofatproductswith potentiarelcivliano applicatiogense withoute em Tel: +44 (0)1803 834031 Fax: +44 (0)1803 834320of products with potential civilian applications without e-mail:hsales@valeport.co.uk Web page: httpV./www.valeport.co.uk
compromising their integrity or suitability for military pur-
poses. (Much of what is important in a military sense comes
from "value added" services provided by central or region-
al forecast centers-e.g. U.S. Navy Oceanographic Office
and FWOC in United Kingdom-with access to classified
data).
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Slexample of this synergy and the poten- Oceanog., 25(11), pp. 2667-2699,P tial for dual use. MoD-funded research 1995.
[ on AIM has been instrumental in 6. Report of the Global Ocean Observ-s enabling U.K. scientists to undertake ing System Working Group, Report

comparisons with other isopycnic No. 3 of the U.K. Inter-Agency
models, e.g. Miami Isopycnic Coordi- Committee on Marine Science and
nate Ocean Model (MICOM), to sup- Technology, February 1995.
port climate modeling research. The 7. "Oracle of the Oceans," New Scien-
figure shows the results of a simula- tist, pp 26-31, October, 12, 1996.
tion of surface currents in the North 8. Report of the Operational Marine
Atlantic using MICOM 5 . These stud- Environmental Network Working
ies are not only contributing to our Group, Report No. 4 of the U.K.
knowledge of climate driven ocean Inter-Agency Committee of Mar-
circulation-but also providing itime Science & Technology, July
improved representation of acoustical- 1995.
ly significant oceanographic features
and processes---capabilities that may Dr. Tony Heather-

roven later be incorporated in the RN sliv; prior tojoin-
FWOC-FOAM system. ing DERA in 1985,

R liabl ity Collaboration has been an important was employed at the
feature of this work and MoD has U.K. Institute of

, invested in research on operational Oceanographic Sci-
oceanography in universities, other ences. During this
government agencies, and in industry, period he alsoH The result of this activity over the last worked in United States for the U.S. Army

decade has been the creation of a sig- Corps of Engineers. At DERA Heather-
nc or n o n a shaw has been responsible for researching

the naval applications of numerical ocean
capability which, at its heart, has forecast model products and systems, in

Rugged and easy to maintain, numerical ocean forecast models such particular FOAM. He is the author of
Phantom ROVs are ideal for underwater, as FOAM and UKOPMOD. DERA numerous articles and is an editor of the

pipeline and nuclear inspections, and METO research programs have journal Continental Shelf Research.
also provided an important underpin- Heathershau; who has served on various
ning capability with concepts and national advisory groups and panels, holds

Phantom is a full line of ROVs with technologies that are likely to mature a bachelors degree in physics and a doc-
the highest performance and lowest over the next 10 to 15 years. /st torate in physical oceanography In Febru-
cost of ownership in the industry. ary 1997, He will relocate to SOC as head

References of the DERA Unit located within SOC.

Phantoms are reliable -vehicles built 1. Heathershaw, A.D., J. Small, and Lt.Cdr. Roland
ten years ago are still hard at work. C.E. Stretch, "Frictional Formula- Rogers, RN, holds

tions in Numerical Ocean Models bachelor's and mas-

Accessory Ports allow for easy installa- and Their Effect on Simulated ter's degrees in fish-

tion of sonar, video and a wide variety Acoustic Fields," J. Phys. ery science and

of bolt-on options. Oceanog., 24(2), pp 273-297, marine law and poli-
1994. cy respectively and is

2. Heathershaw, A.D. and S.J. Fore- currently studying
FREE telephone support, rapid parts man, "FOAM-A Forecasting for a doctorate in military oceanographic

delivery and on-site training available Ocean Atmosphere Model for policy at the University of Wales Cardiff.
Rogers's previous RN appointments have

Naval Applications," Proc. of IEEE been as the senior METOC with the Sev-

Phantom ROVs: Oceans 94 Conference, Brest, enth Frigate Squadron, teaching military

#1 in Customer 1994. oceanography at the School of Maritime
3. "FOAM and FWOC(R): Upgrades Operations HMS DRYAD and as the

Satisfaction to the U.K. Royal Navy's Environ- METOC underwater warfare specialist in

FOR MORE INFORMATION, PLEASE CALL OR WRITE: mental Forecasting System," Mar- the Royal Navy' Directorate of Surveying,
itime Defence, Jul/Aug, pp. 158- Oceanography, and Meteorology.

Deep Ocean 163,1996. S.J. Maskell, "Nested Lt.Cdr: Chris Durbin, RN, is the naval liai-
4.gne rn F ,.adson officer responsible for undenvaterPrimitive Model of the Iceland- environment research. He has served asFaeroes Front," Journal of Geophy. MoD staff officer for oceanography and

1431 Doolittle Drive Res., 101(C), pp. 18259-18278, remote sensing and also with the U.S.
San Leandro, CA 94577 1996. Navy as head of the satellite and oceano-

TELEPHONE: 510 562-9300 5. New, A.L., i. Bleck, Y. Jia, R. graphic and meteorological modelling
FAX: 510 430-8249 Marsh, M. Huddleston, and S. department at Fleet Numerical Meteorolo-

E-MAIL: DeepOceans @ AOL.COM Barnard, "An Isopycnic Model gy and Oceanography Center (Monterey).
Study of the North Atlantic, Part 1: Durbin holds master's degrees in oceanog-

CIRCLE NO. 6 ON INOUIRY CARD Model Experiment," J. Phys. raphy and space physics.
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ST Technology Report

Real-Time Satellite Imagery
Changes Icebreaker Operations
Productivity, Effectiveness of Polar-Class Vessels Has Changed
Markedly Since Advent of Satellite Imagery

By Capt. Robert Parsons the aggressive operating schedule. icebreakers in the world. They are
U.S. Coast Guard (Retired) To enhance the opportunities to con- capable of breaking 6 feet of new hard
Bellevue, Washington duct research in Antarctica, in 1992 ice at a continuous speed of 3 knots,

the National Science Foundation con- and up to 21 feet of ice at 1 knot (back-E ach year American icebreakers are tracted the services of the newly con- ing and ramming).
deployed to the harsh polar structed RN Nathaniel B. Palmer, an Although the "business" of ice-

regions for up to six months to con- ice-class A2 vessel, breaking has not changed significantly
duct logistic and scientific research The two-decade-old Polar Star and over the past 20 years, the recent tech-
support. Down to two polar icebreak- Polar Sea, identical sister-ships, are nological improvements in obtaining
ers (Polar Star and Polar Sea) in the unique unto themselves. At 400 feet
U.S. inventory, the demands for their and 13,200 gross tons, with more than Imagery from the Defense Department'sDMSP satellite picked up Polar Star's
time requires innovative planning and 60,000 shaft horsepower, they are the channel through the ice to McMurdo Sta-use of the latest technologies to meet most powerful non-nuclear-powered tion in Antarctica.

w~arble Po0
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"real-time" satellite imagery on board
ship has made a marked difference in "The problem remains that there are few... observing sta-
the productivity and effectiveness of tions in the polar regions for forecasters to base their predic-
the polar-class icebreakers. For many tions and frequently the icebreaker crews would simply receive
years the goal was to simply construct forecasts and condition reports based on their own input. "
a vessel with inordinate power and a
unique hull design to muscle through
the ice. However, it is a long held
maxim among knowledgeable ice- is always safer for the vessel to go ful for the crew members (limiting the
breaker deck officers (ice pilots) to around ice rather than through it. fatigue associated with the constant
"never break ice unless absolutely To avoid ice is to avoid possible movement and noise as the ship works
necessary." Even though the vessels damage to the propellers, shafts, and through ice). The main reason heli-
are built to endure the extraordinary rudders; is more fuel-efficient (proba- copters were assigned to the icebreak-
forces associated with ice breaking, it bly saves time, too); and is less stress- ers was to routinely (weather permit-

ting) fly out ahead of the vessel with
an "ice observer" on board to scout out
the best path through the ice.

With the advent and installation ofthe TeraScan system by SeaSpace

Corp. of San Diego, California, onB oth critical in an polar-class icebreakers, the business
of icebreaking significantly changed.

underwvater connector. Providing high resolution "pictures"
of the ice and microwave imagery of
the percentage of ice coverage, today's

Availability is a big part ice pilot has the ability to plan on both
of selecting underwater the strategic (long range) and tactical
connectors. Because no (short range) basis. Installed prior to
matter how good connec- Polar Star's deployment to the west-
tors are, they won't help ern arctic in the summer of 1993, the
you if you can't get hold of deck officers and science parties dis-
them. covered that they could plan vessel

That's why Burton operations with a high degrees of reli-

Electrical Engineering ability.
For example, one science partyplaces so much emphasis desired to work in an ice covered area

on fast delivery. We've but not so densely covered as to
established one of the most impede vessel progress. The vessel
comprehensive distributor was required to maintain 4 knots while
networks in the business. It towing a large seismic array. Avoid-
means rapid delivery of our ance of large multiyear floes was of
connectors anywhere in the paramount importance. Being able to
world, see the larger floes and plan a course

And, of course, once through the ice made the mission a

you have your Burton Elec- success.

trical connectors, you'll In another application, a science
party was seeking a "medium sizedhave the best underwater floe, 1-2 miles across" at a specific

connectors made. All of our northern latitude to construct its ice
connectors are full ocean camp. All the preliminary searching
depth rated. Burton Electri- was conducted using ice images and in
cal Engineering, a division the final selection of a site the ship's
of W.P.I., was the first to make underwater connectors. We've helo was deployed with the science
been making them for over 35 years. And because we never party to actually test the floe and con-
compromise on quality, our connectors are acknowledged as duct ice coring to ensure the floe was
the most reliable connectors manufactured. strong enough to support the camp for

If you're interested in fast delivery and top reliability in an the next six months. Less than eight

underwater connector, call Burton. flight hours were required to accom-
plish the task, wherein the planning

I11 Maryland Street stages' several days were allotted to
El Segundo, CA 90245 seeking a floe. Prior to TeraScan, theBurton phone: (310) 322-0615 search would have required numerous

W lectrical Engineering fax: (310) 322-4520 flights and many flight hours by the
e-mail: burtonee@primenet.comwww: jaguarsystems.com/burton/ two helos.

For many years the polar class ice-
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breakers have had the ability to weather systems in the area. Early in ers to base their predictions and fre-
receive prepared images and faxes 1993, after the TeraScan installation, it quently the icebreaker crews would
from the National Ice Center (former- became evident that NOAA and simply receive forecasts and condition
ly called the Navy-NOAA Joint Ice DMSP satellite images provided us reports based on their own input.
Center) in Suitland, Maryland; howev- with a new tool to "ground truth" TeraScan gave the vessels the ability
er, the images covered broad geo- weather forecasts and predict our local to "see" the cloud formations and
graphic areas and lacked a "real time weather. developed weather system patterns.
quality." A most typical product was a As one might imagine, polar-class Augmented with upper level wind
faxed hand drawing (called an "egg icebreakers have access to all forms of conditions, sea surface temperatures,
chart") depicting the estimated ice prepared weather forecasts, from and atmospheric moisture profiling,
coverage, age, and areas of open water sources worldwide, both military and the vessel's weather personnel and
in little symbols that resembled eggs. civilian. The problem remains that deck officers could make their own
Images were analyzed and enhanced there are few weather observing sta- local forecasts.. .based on the facts.
before delivery to the vessel, which tions in the polar regions for forecast- TeraScan images were the founda-
mitigated their usefulness and cost
time.

Routinely, the images were several
days old before the ships received
them. POWER

Thus, the helos and ice observers
were still the mainstay for ice infor-
mation. Consider also that the helos
can only fly in reasonable weather and
are grounded by snow, fog, high
winds, and whiteouts (which is not
uncommon in the harsh polar regions). SWITCHING
Commanding officers were frequently &
left to depend on their experience, LINEAR
judgment, and-all too often-good
fortune to decide the course of action.

For today's vessel operators, it is a
new and different world. For discus- For more than 25 years
sion, let's examine a couple of addi- we have been
tional recent examples of icebreaker building
operations. During Polar Star's recent amplifiers to drive
antarctic circumnavigation, TeraScan reactive loads.
provided real-time images from both
the NOAA polar-orbiting satellite and
the Defense Meteorological Satellite
Program (DMSP) special sensor 5 MW
microwave imager (SSMI) of total ice delivered
concentrations. New information was
received several times a day, in a vari- in the last
ety of forms (visual, infrared, and 5 years
microwave). With a voyage of approx-
imately 8,000 miles, one of the goals
was to avoid using additional fuel to
break ice; however, we needed to be
close to the ice to conduct a science Model S11-56
project involving the seal population 56 KW 20% DUTY
using the ship's helicopters. Each day 25x38x75 inches
of the trip was planned, based on the 2,300 lbs.
imagery showing ice coverage and the

Call or write for free catalog.

L 0 u Instruments, Inc.
76 Engnee Rd., SnDiego, CA 92111-1493

(619) 571-1111 FAX (619) 571-0188 Copyright 1993
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Solar-Powered
Buoy Lights

Completely

Maintenance Free

No Moving Parts

Lasts Up To 15 Years

Completely
Encapsulated

Cost Effective -
Models priced from

$70 to $150 U.S.

Install and Forget!
MAN H

CARMANAH RESEARCH LTD.

Bldg. 4,203 Harbour Road, Victoria, B.C., Canada V9A 3S2
Telephone (250) 920-9900 E Fax (250) 920-9800 Satellite image from NOAA was received as Polar Star depart-

Email: lights@carmanah.com * Web: www.carmanah.com ed Unimak Pass in the Aleutian Islands for Seattle, across the
Distributors required - inquiries welcome Gulf of Alaska. With a 964 millibar low pressure system direct-

U.S. and European Patents Pending ly on the great circle trackline, the vessel was able to monitor
the storm's progress as it moved northwest toward Kodiak

CIRCLE NO. 63 ON INQUIRY CARD Island.

tion of every weather briefing, whether for transit through
d sice, planning the next day's science operations, or for the

more immediate "flight brief' prior to dispatching a helo.
0vn -With new information every few hours, the ship was able to

adjust its trackline for the safest and most direct route, elim-
inating the guess work known to sailors throughout the
ages.

In June 1995, Polar Star visited the Arctic Ocean in the
Chukchi Sea, directly north of the Bering Strait, to conduct
testing on the vessel's newly installed, computerized
machinery control and monitoring system. A short one-
month trip, the goal was to visit the ice, test the system, and
document performance. The problem at hand was locating
significant ice (10/10 coverage) as quickly as possible with-
out proceeding deep into the Arctic Ocean. Using TeraS-
can's real-time SSMI imagery, the vessel was able to steam
directly to the most southerly ice edge and locate the

r Sdesired coverage without extra days spent searching.
n Le T It was the first deployment to the arctic region without a

helicopter assigned. Searching for ice or finding the way in
e B i ice-covered waters has been. made safer, easier, and more

Inte ' n efficient with the technology of today. /st/

r Capt. Robert Parsons is past commanding
Tno o officer of Polar Star. He is currently writing

Sparta Marine Instrumentation, Inc. (SMI) and consulting on polar marine issues fromH
16516 Bernardo Center Dr. Ste 200F, San Diego, CA 92128 his home in Bellevue.
(619) 487-4102 Fax: (619j 487-4408
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Capital R eport I seasonal-to-interannual climate varia-aI tions as well as the influences of
longer time-scales and their pre-

__ dictability.

McCain Named Chairman of
Budget to Seek 'Operational' mate variations caused by other Senate Commerce Committee
Status for TOGA, NURP processes or in other parts of the Following a vote taken by his

According to a source at the world. The NRC report called for fur- Republican colleagues on the Senate
National Oceanic & Atmospheric ther efforts to maintain the observing Commerce, Science & Transportation
Administration, that ocean agency is system, creation of an institute for Committee, Senator John McCain
prepared to support a program now developing applications of short-term was unanimously elected committee
that it once decried because it lacked climate forecasts, and suggested a chair. Subcommittee chairs were to be
"budgetary priority." Another pro- program for continued research on named at an organizational meeting
gram gets support because "research"
funding ran out and "operational"
funding was deemed critical.

As of press time, the NOAA budget North American I
request for fiscal year 1998-due to -N Aa,.
be presented along with other admin- Worldwide Mobile Satellite Services
istration requests early in February-
contained a line item for nearly $5
million through the Office of Global
Programs to make the Tropical
Oceans & Global Atmosphere pro- The solution to your monitoring needs!
gram operational. In addition, fund- North American CLS, Inc. provides the link between your sensors at a remote
ing is also requested by NOAA for its site and your computer. With the satellite-based Argos monitoring system you
other perennial soccer ball, the know where your mobile transmitters are, anywhere in the world.
National Undersea Research Program
(NURP). North American CLS, Inc. offers a variety of services and equipment:Zeroed out in the FY 96 and 97

budgets by the administration and
NOAA head Dr. Jim Baker because of SMM: Subsurface Mooring Monitoring ,-.,=--
"low priority," NURP was saved last * round-the-clock monitoring to detect surfacing of your mooring 0

year again by Congress with a $12 9 transmission of alarm messages if the mooring surfaces
million bailout. The FY 98 budget, 0 provides continually updated Argos locations for recoverymillon ailot. he Y 98budet, of your equipment
according to the source, is different i rugged transmitters available

because the line item is in-not out- rs

and it continues NURP with a $5.4 MBM: Moored Buoy Monitoring
million request. * monitoring of your buoy 24 hours a day

The National Research Council's * provides to you one location per day if buoy stays in its
earlier report on the accomplishments watch circle
and legacies of TOGA called it a * alarm sent to you by fax or e-mail if buoy goes adrift
"model for how to do Earth sciences." * each new position of buoy sent to you for rapid and
The program-which began in Janu- precise retrieval
ary 1985 and ended in December Argos-GPS: Equipment and Processing
1994-has allowed major advances in * geopositioning at specific times
the understanding of the strongest cli- 0 geopositioning at regular intervals as small as
mate variation on seasonal-to-interan- 1/2 hour, all day, worldwide
nual time-scales, El Niflo and South- 0 100 meter accuracy
ern Oscillation. * fully tested and operational since June 1994

According to the NRC report
"TOGA opened the way to the future Argos/Sarsat Direction Finder: Gonio 400

of seasonal-to-interannual climate * line-of-sight reception of Argos or Sarsat beacons =
predictions. The follow-on programs * displays relative bearing from search vessel to beacon

* decodes and displays Argos data
will further develop the means of pre- * sm a nd displaysoArgtsd* small, batte ry-o pe rated
dicting the climate for the ultimate e portable, rack-mount, and aircraft versions available
benefit of humankind."

TOGA achieved much of its suc- North American CLS, Inc. is a partner in STARSYS, the next
cess in part because the program con- generation of high-capacity, two-way messaging
centrated on a piece of the climate and geo-positioning service.
puzzle where the pieces looked like
they might fit together. Additional Suite 306, 9200 Basil Court * Largo, Maryland 20774 USA • (301) 341-1814 FAX (301) 341-2130

e-mail: track-it@nacls.com
research is still required to develop CLS • 18, Avenue Edouard-Belin • 31055 Toulouse Cedex France • 61 39 47 00 FAX 61 75 10 14
the skill for predicting short-term cli-
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scheduled to be held the week of Jan- could be used to balance the budget. tion and examine trade issues.
uary 20. "I remain firmly committed to the McCain has been a member of the

The Committee's first hearing will government auctioning portions of Commerce Committee since 1986,
examine air bags and explore the best the remaining spectrum to broad- his first year in the Senate. He most
means to prevent them from causing casters. While I realize it's an uphill recently chaired the Aviation Sub-
future deaths while increasing their battle, I'm prepared to fight for the committee, a post he relinquished
effectiveness in saving lives. With American taxpayers' rights to these once he was named chairman of the
President Clinton expected to send his profits," said McCain. Other issues full committee.-
budget to Congress in early February, McCain plans to address as newly
McCain said he is increasingly hopeful appointed chairman include reform- NAS Report Focuses Again on
that his colleagues will consider auc- ing product liability and cleaning up FY 97 S&T Budget Trends
tioning the remaining digital spectrum waste and duplication in the depart- The follow-up report, The Federal
and raising millions of dollars that ments of Commerce and Transporta- Science & Technology Budget, FY

1997, from the National Academy of
Sciences focuses on the federal sci-
ence and technology (FS&T) budget
as well as trends in it since 1994. The
FS&T budget was proposed in a

Halifax, Nova Scotia measure of the federal investment in

M y b 1new knowledge and new technolo-

Canada gies. It excludes funding traditional-
M a t r 1ly counted in the federal R&D bud-Mtonsday October 9,1997 get for activities such as production

to Thursday October 9, 1997 engineering, testing and evaluation,
and upgrading of large weapons andM TS/IEEE related systems. Panel chair and
member, respectively, are Dr. Frank
Press and Dr. H. Guyford Stever.

0 Years of Ocean E loration The main findings of the report,
500 Yn Expo expressed in constant or inflation-

adjusted dollars, are as follows:
• The final FS&T appropriation for

In 1497, 500 years ago, John Cabot reached the shores of Atlantic Canada and FY 97 is approximately $43.4 billion,
began an unbroken period of European discovey, and exploration of the oceans. which is a slight increase (0.7 per-

Atlantic Canada is non' the centre of ocean science and technology in Canada, cent) over the FY 96 appropriation
for FS&T.

uhbere university, government andprivate companies combine to creale the third 0 The upturn in FS&T funding fol-

largest concentration of ocean engineering professionals in North America. lows but does not offset several years
of shrinkage. The new FS&T budget

Halifax is a vibrant, cosmopolitan capital, filled nith history exciting night life, is 5.0 percent less than it was in FY

pristine walkable streets and friendly Maritime smiles. Strong emphasis is placed 94.

on heritage and cultural diversily historic restorations, growth in science, industry * Only two of the 10 major S&T
agencies and departments-the

and education. and the preservation of a heall/hr and happ y lifstyle. National Science Foundation and
gconference sponsored by MTS/IEEE... Department of Health & Human Ser-

Oceans '97 is an ocean engineering ovices (DHHS)-have more FS&T
come and explore it! funding in FY 97 than they had in

For information on submitting a paper contact: publications@sirius.ns.ca 1994. If the FS&T budget at DHHS
For information about the technical program contact: techprogram@sirius.ns.ca (which is mostly for the National

For information on how to become an exhibitor contact: exhibits@sirius.ns.ca Institutes of Health) were not includ-
ed, the same budget for FY 97 would
be nearly 10 percent less than it was

Cin 1994.
OEt ,Press noted that one can argue
(OES\ about what should be or should not

_be included in the FS&T budget; for
C1 example, some might dispute the

IEEE inclusion of the Space Station. How-

ever, while excluding it would change
EEE Travel and Conference Management services. 445 lInes lane, Piscalawarv. NewiJrse•, 0s855-1331 ISA the amount, it would not affect the

Tel: (outside USA) 908-562-5598 Tel: in [ISA) 800-810-4333 Fax: 908-981-1203 email: oceans97(asirius.ns.ca trend. It would still show, for exam-
http:/A;wv:sirins.nlsca/ pie, a substantial decline in funding

for the physical and other non-bio-
medical sciences. /st/
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O cR ech_ been named acting director of the Uni-cean R searc versity of Washington's School of
Oceanography, one of the three bestE_ programs in the United States, accord-
ing to the National Research Council's
rankings last year.

Sternberg is a marine geologist who
European Team Getting ports an abundant and exotic ecosys- studies how the world's rivers and
Deep into Hot Water tem. Studying the site's biology will oceans transport sediment. The work

University of Southampton (U.K.) help us understand how biology copes is important in understanding such
scientists are co-cordinating a huge with extreme pollution and could pro- things as beach erosion, siltation that
deep sea research project to explore vide invaluable in predicting the affect can affect harbors and estuaries, and
the largest, most powerful hydrother- of man-made pollutants on marine the fate of sediments loaded with
mal vent site ever found in the Atlantic environments," says Southampton chemicals and toxic materials.
Ocean. The Rainbow vent field lies researcher Dr. Chris German. The professor was part of a team
2,300 meters below the ocean's sur- The researchers will also be mapping investigating soil erosion surrounding
face along a segment of the Mid- the seafloor to find new sites and work the burning and clearing away of the
Atlantic Ridge near the Azores where out how far apart the sites are. Using Amazon rain forests and how it could
the tectonic plates that form the this information, they will be able to eventually change the whole nature of
Earth's surface fracture and separate, test the hypothesis that some larval the waterway. Sediments were found
allowing new seafloor to be created. fauna carry enough food to survive the becoming part of the Amazon delta,

At hydrothermal vent sites, sea journey. "Hydrothermal plumes rise up building up muddy capes and head-
water percolates down through these from the vent for maybe several 100 lands, or carried out by ocean currents
fractures and, where it passes close to meters before cooling down to be car- northward along the coast of South
molten magma, it is heated to temper- ried along by deep ocean currents. They America. These are important consid-
atures up to 400'C. The Southampton may provide a "larval highway" which erations for the future, especially if
scientists believe the site could pro- transports young fauna to new sites," the sediments carry agricultural or
vide an "ideal laboratory" to study says Dr. Lindsay Parson. industrial contaminants.
how biology adapts to cope with a In recent years, Sternberg has
harsh, hostile, and inhospitable envi- UW Oceanography School served on research and scientific
ronment. "Despite the high pressure, Names New Acting Director committees for the National Science
temperature, and toxicity, the site sup- Professor Richard Sternberg has Foundation, National Academy of
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Sciences/National Research Council, In the December 13 issue of Sci-
and the Department of the Interior. He ence, Andrew McIntyre and Barbara
is currently a member of the NSF's Molfino, paleoclimatologists at the
steering committee on coastal ocean Lamont-Doherty Earth Observatory in
processes. Palisades, New York, report evidence

that strong westward-blowing trade
Researchers Sift Evidence winds died down along the equator at

.-- , About Plate Boundaries about the same time that iceberg flotil-
. -...... . A series of papers presented at the las sailed across the North Atlantic

annual conference of the American during the last ice age-in approxi-
S ...... Geophysical Union in San Francisco mately the same 7,000 to 10,000 year

could shed new light on the geologi- cycles.
cal processes by which continents "Ever since these cyclic iceberg
grow, as well as on the nature of faults pulses were first discovered in the

________i- -.. i• • that lie along plate boundaries, early 1990s, scientists have tried to
S .... . according to a spokesman. understand what caused them and

Survey Program For the past two years, a team of have wondered whether Earth's cli-
HYPACK's National Science Foundation (NSF)- mate system could shift so dramatical-

supported scientists has used seismic ly again in modern times," says Con-
techniques along a network of deep nie Sancetta, program director in
mountain fjords near the border of NSF's marine geology and geophysics
British Columbia and southeast Alas- program, which funded the research.

ka. The team has been studying what The Lamont-Doherty scientists the-
mybpatfaanitbudr orize that the equatorial winds relaxed. : i• m a y b e p a rt o f a n a n c ie n t b o u n d a ry p r o i a l , a l w n a g e e v ibetween two tectonic plates: the Kula periodically, allowing a large reservoir
plate, which disappeared under Alas- of warm tropical waters-which had

ka about 50 million years ago, and the been pushed into the Caribbean Sea
North American plate. and the Gulf of Mexico by the

HYPACK's TIN Modelling "Scientists from various Earth-sci- winds-to flow back eastward. The

Program ence disciplines have assembled evi- waters went north with the Gulf
dence on the nature of the rocks and Stream, where they warmed the North

HYPACK Hydrographic rock formations found deep beneath Atlantic region and triggered melting
the surface of the earth," says along the edges of the massive ice

Software Leonard Johnson, director of NSF's sheets that covered the Northern
continental dynamics program. "As Hemisphere.

" Survey Design they present and discuss their find- According to McIntyre and Molfi-

• Data Collection ings, they will be attempting to draw no's theory, the strength of Atlantic
some conclusions about whether they equatorial trade winds over long

SSingle and have, in fact, located the exhumed intervals of time is governed by

Multibeam portion of a major ancient strike-slip Earths's orbital cycle, which alters
"fault." the seasonal intensity of solar radia-

Aboard the research vessel Maurice tion reaching the planet. The

"* Full DXF Support Ewing in 1994, Earth scientists used researchers found that over the past
" Plotting ultrasound techniques to create a 45,000 years, a suborbital rhythm of

three-dimensional image of British 8,400 years has produced variations
"* Sections Columbia and southeast Alaska along in the strength of the tropical winds.

"* Volumes a network of fjords that crosses the
mountains along the northwestern New Map of Lake Michigan

"* End Area continental margin. The ship navigat- Lakefloor Topography Released

"* Prismoidal ed the fjords Portland Canal, Dixon The National Oceanic and Atmos-
Entrance, and Clarence Strait, towing pheric Administration (NOAA)

" Triangular a 2.5-mile cable of hydrophones and recently announced that a group of

Contact us for a complimentary an array of air guns. The project was oceanographers have compiled a new
disk coordinated by Lincoln Hollister, a poster and accompanying database ondemo geoscientist at Princeton University in CD-ROM describing the physical fea-

New Jersey. tures of the lakefloor of Lake Michi-
gan.

Link Between Tropics & North The new poster more clearly
Coastal Oceanographics, Inc. Atlantic Climates Revealed delineates previously known fea-

11-G Old Indian Trail Scientists working under a grant tures and reveals a number of fea-
Middlefield, CT 06455 from the National Science Foundation tures seen for the first time. More

tel: 860-349-3800 have unveiled a new theory that winds than 600,000 high-quality sound-
fax: 860-349-1982 in the tropics caused vast iceberg ings collected over a 120-year period
www.coastalo.com armadas to surge across the North were used in the project. The data,

Atlantic. collected by NOAA's National
CIRCLE NO.L73 ON INQUIRY CARD
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Ocean Service, Coast Survey, and
the Army Corps of Engineers, were
originally collected for nautical
charting, but fully assembled, they
constitute the best data set available
for compiling bathymetry or lake-
floor topography.

Both the poster and the CD-ROM
picture files may be viewed in 3-D
using Chromadepth m high-defini-
tion glasses, which will be distrib-
uted with the poster. The 3-D effect
is particularly enhanced in custom
plotter versions of the poster which
are plotted using high-intensity -•

color lins..

Infrared Technology Reveals
Breaking Waves in Open Ocean

Being able to discern the strength of './-

breaking waves in the open ocean is cru-
cial for those forecasting stormy seas and OP//
for scientists wrestling with questions of
how the Earth's oceans absorb and
release greenhouse gases and heat. A new
infrared imaging system has given scien- ......
fists a promising way to better understand /
these breaking waves, according to a
report in a recent issue of Nature.

The techniques reveals the area of the The ocean bottom can be a maze of unseen
wake following individual breaking obstructions. We can't show you every obstacle,
waves in the open ocean-something
scientists have not been able to measure but we can show you where to find our sub-
before, according to Andrew Jessup, lead marine cables. Send for a free cable warning
author and a senior oceanographer at the chart of your area. And make your ocean explo-
Applied Physics Laboratory of the Uni- r
versity of Washington. The new tech- ration a little less of a journey into
nique also has made it possible to - " ) the unknown.
remotely measure the energy dissipated - --- --
by breaking waves, something that has
long eluded oceanographers. Send now for free charts:

In this case, Jessup and his collabora- IL AT&T Cable Protection
tors from the university and the Universi- I 340 Mt. Kemble Ave., Room S200
ty of Toronto are taking advantage of Morristown, NJ 07960
infrared imagery's ability to detect tem- 8
perature changes in the "skin-layer" of
the ocean, the top millimeter. This layer ...... Name

is generally a few tenths of a degree cool- IE 400 The West Indies
er than the water below. When the skin is 0 11460 Cape Canaveral to Company

Key West -0
disturbed by a breaking wave, the slight- 0 12200 Cape May to Cape Hatteras
ly warmer water mixed up to the surface D 12300 Approaches to New York AddressI l 12318 Little Egg Inlet to Hereford Hnet
can be detected by infrared technology. [312323 Sea Girt to Lote Egg Iet
Until the skin-layer re-establishes itself, [312353 Shinnecock Light to Fire Island City State ZipLight

differences in temperature provide infor- [ 13003 Cape Sable to Cape Hatteras ( )
mation about the strength of the breaking 13205 Block Island Sound an

Approaches'&I

wave and the area of the ocean surface E ]13218 Martha'sVineyardto BlockIsland
that is being disturbed. I 18007 San Frandsco to Type of Business

"Scientists have studied waves going CapeFatery-U
E) 18020 San Diego to Cape Mendocino

back to the time of Ben Franklin trying to [318480 Approaches to Straits of Juan

predict how rough the sea will be in de Fuca
D 18580 Cape Blanco to Yaquina Head ATT

stormy weather," Jessup says. Those 1118620 Point Arena to Trinidad Head

involved in shipping and transportation, [318640 San Francisco to Point Arena
[3 18700 Point Conception to Point Suralready use measurements from satel- [319004 Hawaiian Islands

lites-primarily radar data-to estimate 0 26066 Approaches to Cristobal ST-02
wind speed and the height of waves. Ist/ L .. m .. m Mu.mu m - - - -- Mm E
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e Marchives worldwide-some containing
Ee as many as 35 million locator records.

It also fits in with many other interna-
tional and national programs focused
on improved access to information,
including the Government Information

Experts Plan Global Locator The leaders of the Environment and Locator Service being implemented in
Service for Environmental Info Natural Resources Management pro- the United States and elsewhere.

Experts from around the world have ject, which includes several other
agreed on a standard for locating nations and organizations, are Larry Japan Still Battling One
information, whether held in libraries, Enomoto of NOAA and Eliot Christ- of Largest Oil Spills
data centers, or published on the Inter- ian of the U.S. Geological Survey. In Mikuni, Japan, the battle against
net. This will lay the foundation for a The standard adopted for this ser- one of Japan's worst oil spill disasters
virtual library of environmental infor- vice is ISO 10163, known in the U.S. continued as massive new slicks

mation and data that will be easily as ANSI Z39.50. This standard speci- pushed by heavy winds hit a stretch of

accessible on global networks. fies how electronic network searches coastline already affected by the spill
"An information locator service is should be expressed and how results coas ly a t the spill

useful wherever people communicate, are returned. It is adaptable to all lan- p o In the morningtof January
but there is a special urgency to world- guages and supports full-text search of hodka ran aground about 100 miles

wide sharing of environmental infor- documents as well as very large and from the Hyogo Prefecture. The ship

mation," says U.S. Vice President Al complex bibliographic collections. was carrying 133P000 barrels of heavy

Gore. "Every year, governments and The standard does not require a central fuel oil. The authorities initially esti-

other spend billions of dollars collect- authority or master index. Just as cata- mated that 26,000 barrels of oil leaked

ing and processing environmental data logs provide a common way to search outb o that the figure4- týout but now say that the figure
and related technical information." separate libraries, anyone can create appeared too low.

The experts are representatives to information locators independently. ap ared too low.bRADARSAT International (RSI)
the Global Information Society initia- By applying a standard that has been (Richmond, B.C.. Canada) electroni-
tive, which was convened at the sug- widely used for many years, this ini- cally delivered a RADARSAT image
gestion of Gore and organized by the tiative takes advantage of existing net- on January d I to the ReRote Sensing
G7 (Canada, France, Germany, Italy, works and software to access a vast TE

Technology Centre (RESTEC) of
Japan, United Kingdom, and United array of valuable resources, including J A s bJapan. As RSI's distributor of
States) and European Commission. hundreds of libraries, museums, and RADARSAT data. RESTEC will be

providing data to local agencies
involved in assessing the oil spill.

A 190-mile stretch of coastline
spanning four prefectures facing theISa CsIS ei to ow wider arding to the Jpn-VIEW Sea of Japan around Kyoto has been

f )Jr affected in the spill and was expectedtion to grow wider, according to the Japan-
ese Fisheries Agency. "It is highly

TH D G AH probable that heavy oil released imme-TH E D IG TA L Adiately after the accident will expand
the area hit by oil slicks," the agency

said in a statement.to Seabed Classification Some of Japan's richest fishing
areas have been affected as well as

"* digital based processing small ports and tourist resorts. Some
fishing markets were either shut

"* utilizes first echo return only down or just had frozen or processed
seafood for sale due to the oil spill.

"repeatable, accurate results in real-time Shellfish-gathering operations were

"* compatible with your echo sounder damaged and it is feared that the oil
could damage offshore net and bot-s scientifically proven waveform analysis tom fishing of shrimp and crabs.

m comma delimited ASCII output Wildlife authorities have had few
fcommat freports of harm to wildlife except for
format for easy integration several cases of seagulls and other

birds covered by the oil. Experts
UESTER warn that the toll will rise as the oil

MuTmEnT disperses.
' Quester Tangent Corporation The worst oil spill for Japan hap-

-- 9H65 West Saanich Road, Sidney, BC V8L 3S1, Canada pened in 1971 when 50,400 barrels of
Tel: (250) 656-6677 Fax: (250) 655-4696
E-Mail: sales@questercorp.com oil were spilled from a tanker that ran

aground near the port city of Niigata
on the Japan Sea. /st/

80 / SEA TECHNOLOGY / FEBRUARY 1997 CIRCLE NO. 74 ON INOUIRY CARD



DON'T MISS THIS 2-FOR-1
OPPORTUNITY TO SELL

Your Ocean/Marine
Products and Services

in the
Growing Asia-Pacific Market and

the Offshore Technology Market Segment

schedule your ad in the

April 97 Sea Technology issue
featuring Pacific Rim Activity and

distributed at the

Oceanology International Pacific Rim 97 Exhibition
May 12 - 14 - Singapore

AND THE

Offshore Technology Conference & Show
May 5 - 8-- Houston, Texas

Articles will feature ocean/marine projects
and programs in Asia-Pacific areas
Dramatic Economic Growth Regions

Peoples Repubic of Thailand Japan
China Vietnam Cook Islands
Indonesia New Zealand Hong Kong
Malaysia Australia Philippines
South Korea Singapore Papua New Guinea
Taiwan Tonga Hawaii
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HOW ,TO MAKE YOUR Contracts
CABLE, SYSTEM LAST... 1

Advanced Communications Sys-
tems Inc., Fairfax, Va., $8 million
contract modification for management
services for the Joint Maritime Coin-
munications System program office.

(Sae& Naval Warfare Command)

Lockheed Martin Federal Systems,
Manassas, Va., $16.7 million contract

DN-R"ARSGP- EVERIFLEX'" DAM/BLOI tm  modification for Acoustic Rapid Corn-
A , &leadinit Strain Rdef Underwater mercial Off-the-Shelf (COTS) Insertion

EVKRCRIP'~ ST0PPflR-GR11"* Steel Reinforcedor tiectriclssesfo ntlaio nSN68
Terminhtion Teeiado.w All Pol) ure*arl Splice Kit ssesfrisalto nSN68

SSN 6881. and SSBN 726 class sub-

Firs4 start with PMW Industries, Inc. product. The critical part of a cablie marines. (Naval Sea Systems Command)
system ithe transi.tion betw~i the cable and te elecrical connector. This

~is where dynuamic stresses are-n,most likely to resl in -total system failure. Science Applications International
PMtI products for terminating splicing ad prot*etinitable are designed Inc., San Diego, Calif., $6.3 million
to surlviv thebharsest underwster eivnviments. Engineered with the user indefinite quantity/indefinite delivery
in minid, PMI products are field installable and available for quick award for engineering support services

deliery.for surveillance and security systems
at the customer's site. (Naval Com-
mand. Control & Ocean Surveillance
Center. RDT&E Div., San Diego)$ P. $DUSTRIES, INC C

PO. Bo 32 3MS. wAve . Cleveland. Ohi 440 ranl, fax or write us
Ph*( 8t-4914 Fax (216) 801492U for a Product Guide. Hughes Aircraft Mississippi Inc.,

- Middletown, R.I., $24.8 million
CIRLE O. 14 N IQUIY CRD indefinite delivery/indefinite quantity
CIRLE O. 14 N IQUIY CRD contract to provide technical and engi-

neering services in support of the Mk
_______________________________________________48 Heavyweight Torpedo Program.

icuigthe Mk 48 ADCAP. (Naval
Undersea Warfare Center Division

_______________________________________________ Newport, Newport. R.I.)

COMPUTERS. DEPTHSOUNDERS, ,.- Bender Shipbuilding, Mobile, Ala.,
BATHYMETRIC SURVEY SYSTEMS, ~ contract (terms not disclosed) to repair

MONITORS, AND KEYBOARDS the submersible drilling rig Falrig 77.
DESINEDTO WTHSANDThe rig's drilling contract will contin-

SEVERE OPERATING CONDITIONS. uie through April 1997. (Falcon

CALL WITH YOUR REQUIREMENTS DrligVHutn

FOR QUOE AN INFRMATONConsafe Engineering, Oslo, in a joint
RuGGED ZED COMPUTER. MONITOR AND KEYB8OARD venture with Hopemnan Brothers, con-

tract (terms not disclosed) for detailed
design and outfitting of the 120-man
quarters for the jackup Rowan-Gorilla

/ 5, under construction at the Le-
/ Tourneau yard in Vicksburg, Miss. The

$17 million ultra harsh environment
jackup is scheduled for delivery in
May 1998. (Rowan Companies, Hous-
ton, Texas.)

RUGGEDZED INTEGRATED DEPTH- SOUNDER SYSTEM

RUGGEDIZED BLASS SURVEY SYSTEM GrayStar, Houston, contract (terms not
WE OFFER MANY OTHER PRODUCTS INCLUDING Buoys, ToWFISH, disclosed) to operate and maintain pro-

AND BUOY 2.4 1 MOORING ANALYSIS SOFTWARE. duction facilities in Eugene Island BlockE ] SPECIALTY DEVICES, INC. 208 in the Gulf of Mexico. Facilities
11045Sunimit Ave., # 104, Plano, TX, U.S.A. 75074 include a central processing platformn
(972)5-i8-7501 (912) 423-848OFax E..ISIIII'~Icmand tow satellite platforms. (Greenhill

Petroleum Corp., Houston) Istl
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"HALS never fielded a fully opera- (90%)," not 0.30 (lo). It is doubly
tional system...." HALS did not fly incorrect to state that "Today's opera-
until 1986; the hardware failed in tional systems are yielding 3y depthF_1988, and the project was canceled accuracies on the order of ±0.3 meter
shortly thereafter. The article states which meet IHO standards in most
that an early version of the Australian cases." First, the current IHO depth

'Lighting the Littoral'...Yet Again LADS system was fielded in 1986. In accuracy standard for depths under 30
The article "Laser Airborne Bathy- fact, the testing of the WRELADS II meters is 0.3 meter 90 percent of the

metry-Lighting the Littoral" in the system ended in 1984. It was unfortu- time, not including errors in tide cor-
August 1996 issue contains many errors nately dismantled, having served its rections. This is equivalent to 18 cen-
not corrected by the author in the Octo- purpose with over 550 hours of flight timeters (1;) assuming a normal distri-
ber "Letter." Airborne laser hydrogra- testing. Due to contracting problems, bution, so a sigma of 10 centimeters
phy (ALH) was not discovered by acci- no ALH system flew again in Australia would always more than meet the
dent. The concept arose as an offshoot until LADS in 1993. requirement. Second, today's systems
of theoretical sub-hunting work by the Many of the values in the modified are not yielding 10-centimeter accuracy
U.S. Navy in the early 60s. The first table are still incorrect. The U.S. Army under any circumstances, both because
successful airborne experiments were Corps of Engineers' SHOALS and there is no requirement and because of
conducted by Dan Hickman at Syracuse much of the Swedish Hawk Eye were the number of error sources dictated by
University. The first focused U.S. effort designed and built by Optech Inc. of the physics of light propagation and
was not "DMA's HALS in the early Toronto (who also built the earlier practical hardware limitations.
1980s" but rather NASA's airborne Larsen-500 system), and they share The accuracy of the SHOALS sys-
oceanographic lidar (AOL) which was much of the same hardware and soft- tem was measured to be 14 centimeters
successfully tested for hydrography by ware. The table values for both should (1;) through intercomparison with a
NASA and NOAA in 1977. be basically the same, except that the standard survey performed by NOAA's

Much of our current understanding nominal SHOALS altitude is 200 National Ocean Service. This is the best
of the performance characteristics of meters, not 300 meters, while the cus- result one could practically hope to get.
ALH systems comes from this project. tomary Hawk Eye operational altitude The accuracy requirement placed on
The AOL, which was the most sophis- is 300 meters. The speed depends on the LADS system by the hydrographer
ticated ALH system in the world at the which aircraft is in use. Both values in of the Royal Australian Navy is 50 cen-
time, is still flying productively today, the "depth accuracy" row are wrong. timeters (1l7), but they report perfor-
albeit much modified and rarely for For SHOALS and Hawk Eye, these mance to be better than 20 centimeters
hydrography. As the article states, should read either "0.18 (lT)" or "0.30 (lo) under many conditions.

Type TC 665 Transport Chamber.
Lightweight aluminium two-person transport
chamber with transfer under pressure

mating flange, onboard air, oxygen and
p o w e r
supplies,

SOUTHERN
tions and

"m a n y
S:options.

Chambers. Exceptionally high fit-out standard, __

designed for the military user and available in 1,5
and 1,8 metre diameters. Numerous options
including stainless steel mating flange, D I V E S Y S T E M S
environmental conditioning, metabolic 02 make- C A P E T O W N LS370 Series Wet Bell Dive Systems.

C A PE T 0W IN A safe and cost-effective vehicle for mannedup, gas analysis and aluminium or stainless steel S O U T H A F R I C A intervention to
shells .

nev nin t

the limit of the
air range or

to 100 metres
on mixtures.

N u m e r a u s: ,:•: :d e s i g n

S1372 & 1800 OfOfshore Series variations and
SDecompression Chambers. options.

S, i Robust DDC's designed for the

• commercial offshore environ
ment. Available with or without

mating flanges In 1,4 and 1,8
metre shell diameters, with
numerous options,

.... " 
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SOUTHERN OCEANICS (PTY) LTD US AGENTS: MME SOA

20 ESSO ROAD, MONTAGUE GAR1DENS 7441 AMRON INTERNATIONAL, INC.,
CAPE TOWN. SOUTH AFRICA 759 WEST 4TH AVENUE, E..ESCONDIDOU, CA 92025
TEL: +27-21-551 2233 FAX: "i27-21-551 2275 TEL- 619-746-3834 FAX: 619-746-3508 ConlesioSiwMcIon Cmonacto-Ii•x
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With their 200 scanner nadir angle, Although ALH is a very effective tech-
SHOALS and Hawk Eye have maxi- nique for providing relatively high
mum swath widths of 73 percent of the density bathymetry rapidly and effi-
altitude, not 85 percent. The current ciently, current systems are not viable
hardware depth limit for SHOALS and substitutes for side-scan sonar, con-
Hawk Eye is 37 meters, not 50, trary to Australian claims.
although that can be doubled with I question the author's statement

" W _JLIBUR appropriate firmware. LADS reports that "Probably the Royal Australian
E N V I R 0 N ME N T A L LTD their horizontal accuracy as 7.5 Navy's LADS system has achieved the

meters, not 5 meters. most prominent operational role...."
The article mentions only one Hawk Although LADS became operational

Eye system, purchased by the Swedish in 1993 and SHOALS in 1994, both
" DATA COLLECTION Navy. Actually, two Hawk Eye systems ystems are kept very busy and have

WATER QUALITY
MONITORS were delivered to the Swedish govern- been producing excellent results and

ment-one for the navy and the other successfully meeting the purposes for"* MINI-BUOY&
REMOTE for the Hydrographic Department of which they were designed.
LOCATIONSENSORS the Swedish Maritime Administration. In FY-96, SHOALS spent 330 days
SYSTEMS Eye safety does not, as stated, limit operating in the field. The statement

E ,laser "power" to "about 5 mJ/pulse." about "NOAA, who were potentially
" RAPID DROP ~ x• Joules is a measure of energy, not interested in evaluating SHOALS..." is
PROFILERS \ \x

FIXED,,IL,, power. Eye safety is based on energy misleading. NOAA has successfullyPRFIXEDRSLI

MONITORS density, which depends on altitude, laser evaluated SHOALS and is currently
,,E pulse energy, and laser beam diver- interested in its use as evidenced by a

*SYSTEMSo • gence. Depending on these parameters, recent contract survey at San LuisTO YOUR
SPECIFICATION pulse energies of significantly greater Obispo, California, about 40 percent

/" than 5 mJ could be used if available, of which was done by SHOALS.
It is incorrect to state that "recent Gary C. Guenther

systems use a wider, fixed, near- NOAA, National Ocean Service
infrared beam...to 'find' the surface."EXCALIBUR ENVIRONMENTAL LTD.

,O0,Truto RoadStAusteNCornwall,PL25 5HH.U.K. The two most recent systems, Legalizing Raster Charts?
TEL --44 (0)172C 73720 FAX +44 1726 77200 SHOALS and Hawk Eye, use scan- I read with interest Mr. (Mortimer)

ning collinear green and infrared Rogoff's [October 1996, pp. 55-60]
CIRCLENO. 78 ON INQUIRY CARD beams. The only system in the world article "Ahoy! Electronic Charts!

NEW! DSTS-4A using a broad, non-scanning IR beam Where Are You?" which amply
is LADS. Contrary to Australian pre- explains the benefits and expectedDigital Signal Processing dictions, the collinear approach has virtues of ECDIS. It is unfortunate

Depth Sounder Test Set demonstrated excellent success and then that the article gives such a mis-
provides greater flexibility, leading view of the work being done

The statement that accuracy require- by the IHO and, in particular, the
ments "in advance of a dredg- "delaying factor" of the British Admi-
ing... operation.. .are less demanding" ralty's attempt to have raster electron-
is incorrect. There are several cate- ic charts legalised.
gories of dredging survey, each with It is true that there is no official
its own requirements. "Condition" ENC data available which conforms to
surveys have accuracy requirements the ENC Product Specification, but
similar to current IHO standards, why not? Early experience with the

Frequency - Width - Period Since dredging companies are paid for creation of ENC data conforming to
Power- Receiver Sensitivity the volume of material moved, the the IHO's S57 standard highlighted

Feet - Meters - Fathoms bathymetric measurements made the need for a specification. The con-
DSTS-4A does it all! before and after dredging require even tents of this specification were agreed

* 2.9 to 650 kHz greater accuracy. in outline by not just hydrographic
The article states that "Sounding offices but also regulatory authorities

* 100 Hz accuracy density is more problematical if assur- and equipment manufacturers and the
* Automatic operation ance is required that the entire bottom task of producing the associated docu-Trigger output be illuminated to detect and identify ment began in January 1995. Thepotential obstructions." The full "illu- results are contained in S57 Edition 3,
* RS-232 option mination" of the bottom (not a well- which has only just been published.
* External load jacks defined concept) does not guarantee Irrespective of the number of "new

Electronic the detection of small objects on the techniques. inventions, and circuits"
Devices, Inc. bottom. For current systems and typi- available to potential data producers,

P.O. Box 15037, Chesapeake, Va. 23328 cal survey parameters, the detection the availability of the product specifi-
Phone/Fax 800-421-2968 probabilities for small objects, with cation was a prerequisite to producingInt'l phone/fax 1-757-421-2968 heights off the bottom of less than 2 ENCS.

Loran spmhaoran testers21-2968 meters, are significantly less than 100 Mr. Rogoff also implies that we inLoran simulators, Transducer testers

CIRCLE NO. 79 ON INQUIRY CARD percent, even if they are "illuminated." the IHO member states have been con-
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strained by legal problems. It is indeed true that legal con-
siderations have played a part in the slow gestation of TM

ECDIS and the clue to this lies at the end of the article F TM
where he explains the work NECSA is doing. It is not for

me to enter into a debate about the quality of commercial
data, though we are aware that it is of variable quality. Nei- A-R-C-3
ther I nor my staff have seen the NECSA standard, which
may or equally may not help to remedy this situation, but ARCNAV is a PC software product devel-
Mr. Rogoff is quick to dart around the liability issue. oped by Norcom Technology Ltd. to per-

The British Admiralty products are sold with the liability form planning and real-time navigational
clearly understood. It is essential, indeed a prime mover that
the product must conform to a specification that has been tasks using ARCS charts for both pleasure
properly scrutinised by authorities that have the safety of and commercial use.
the mariner as their prime motivation. The product, when
sold, must be beyond reasonable doubt, safe. That, when ARCS is the Admiralty Raster Chart Ser-
put into a worldwide context, is not simple. I am, therefore, vice developed and supported by the UK
uncertain as to what mandate and level of scrutiny NECSA Hydrographic Office, providing up-to-date
are operating, though I do not doubt their laudable inten-
tions. electronic charts worldwide.

It is because of these legitimate technical and legal delays
in the provision of ENC data that a number of hydrograph- For further details please contact:-
ic offices, not just the British, are providing, or intend to Norcom Technology Limited
provide, an official raster data service and are of the opin- 50 Unthank Road, Norwich, Norfolk, NR2 2RF, UK.
ion that the specific implementation of raster data in a raster Tel: +44 (0) 1603 765252 Fax: +44 (0) 1603 765253

chart display system (RCDS) should be awarded paper Email: enquiries@norcom.demon.co.uk
chart equivalency. Raster does not provide the extensive URL:http:www.netlink.co.uk/users/norcom/
functionality of ECDIS and nobody here pretends that it 41111111111110
does, which is why so much effort is being put into the ENC
data base. However, as our many customers who have cho- U: R c: 0 M
sen to use the Admiralty raster chart service (ARCS) have

made clear, raster is a significant improvement on the paper
chart - I have yet to receive a complaint from sea of the sys-
tem, rather the reverse. Incidentally, the Queen Elizabeth II CIRCLE NO. 80 ON INQUIRY CARD
mentioned in the article is now a RCDS user.

Let me stress that the RCDS initiative did not meet with
terminal defeat at the IMO's Safety of Navigation Subcom- TU
mittee meeting in July 1996 (NAV42). Rather, the appropri-ate body was asked to prepare an RCDS performance stan-

dard in recognition of the increasing use at sea of such
equipment, to consider the role of RCDS further, and to
report back matter to next year's meeting of the Safety of
Navigation Subcommittee (NAV43).

Reports on the use of RCDS at sea were also requested by
IMO to help inform the debate. What would certainly not be
in the mariners' interest is a polarization of views into
entrenched raster and vector camps.

In summary, many members of the IHO are working hard
to bring a safe and efficient ENC service to the mariner. We
may be approaching the brave new world with more caution
than some would wish, but let nobody doubt our commit-
ment and recognition of the benefits. In the meantime, offi-
cial raster has a role to play; it can provide a significant -
advance in maritime safety now, may have a future in act- L ,
ing as the "glue" between parts of the world that have ENC Homeag e nsors

(which is why the British Admiralty is conducting trials to -mal: kmccoy@bix.com
test the hybrid concept), and has much to offer the small
boat and leisure market. ECDIS-yes, please...but one has wereassure/Wove:e

to question the motivation of those who denigrate official Dissolved Oxygen / pHSDensity / TUrbidity
raster charts and seek to deny the user benefits that are es ourdbSpeed

available today, not least in ARCS and other national
Hydrographic Office official raster products. JP C

RAdm. J.P. Clarke C n
Hydrographer of the Navy SOE ANS RS
U.K. Hydrographic Office Telephone (619)450-4630 Fmirie (619)450-WO

Taunton, Somerset, U.K. L 9883 PacificHeightBlvdSuiteE,SonDiego,CA921 USA
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M arin R eso rceshappens at hydrothermal vent fields
where the seafloor has fractured and
emits hot water and dissolved miner-

Reducing Pressure on Shrinking
Methane in Ocean Crust was once part of molten magma chain- Atlantic Shark Populations
Could Feed Microorganisms bers. Although the basalts found near- A proposal designed to protect

Evidence is surfacing that searing ly everywhere on the seafloor come sharks in the Atlantic Ocean. Gulf of
temperatures and crushing pressures from the same submarine chambers, Mexico, and Caribbean by limiting
are creating a storehouse of nutrients Kelley says that the fluids in layer- fishing pressure on all of the 39 feder-
needed by microorganisms living at three rock are very different from ally managed species was announced
the seafloor and, possibly, deep within those in basalts because of the envi- recently by the National Marine Fish-
the earth's crust. ronnment in which they cooled and eries Service (NMFS), the NOAA

Microorganisms in the ocean depths evolved, agency charged with managing and
thrive where there is no light and dine This considerable reservoir of scientifically monitoring marine life.
on chemicals toxic to other life. Debo- methane is unlikely to be exploited by The plan would implement a limited
rah Kelley, a University of Washington humans. Most of the methane below access system for commercial shark
oceanographer. presented a poster at the seafloor is trapped in rock as bub- fisherman to reduce overcapitalization
the American Geological Society bles so tiny that they can only be seen of shark fisheries and discourage
meeting in San Francisco saying that a clearly with a microscope. derby fishing conditions where the
significant reservoir of methane and It is more likely that the methane "'race for the fish" can cause overfish-
hydrocarbons may be found in rock may be used by deep sea microorgan- ing and quota overruns.
beneath the seafloor. Such a large food isms. As rock ages it continues to frac- "Overfishing of some shark species
source bolsters speculation about how ture and admit seawater. It could be along with full use of others is a for-
pervasive these life forms might be. that the seawater carries microoraan- mula for too much fishing effort," said

Kelley has been studying the source isms down into the rock where they William Hogarth, chief of the fisheries
of these nutrients in what is called mine the methane or it could be that service's Highly Migratory Species
"layer three" of the oceanic crust, the seawater leeches methane out of Division. "This proposal will halt
Located at a depth at about 2-1/2 the rocks and carries it into the oceans, future expansion of these fragile fish-
miles, this layer consists of rock that Kelley says. There is evidence that this eries and create a more reasonable bal-
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ance between harvesting capacity and Lassen, president of Ocean Trust and tally caught in trawl nets to swim free,
quota." Hogarth added that strong director of the video production. "The unharmed.
action is needed now to reduce both administrators, biologists, and camp The video is available from both the
landings and effort, workers treated us like part of the Ocean Trust and the Shrimp Council

The NMFS proposal will implement team, letting us follow them around for $19, which includes shipping and
a limited access system for sharks and get a true record of their day-to- handling. To order The Return of the
(proposed as Amendment 1 to the day work protecting turtle nests and Kemp's Ridley from Ocean Trust,
Fishery Management Plan for Sharks hatchlings." write to Ocean Trust, 222 1/2 South
of the Atlantic Ocean) that would cre- The documentary also describes the Washington St., Alexandria, VA 22314
ate permit categories as either "direct- efforts of the shrimp industry to safe- or fax at (703) 739-4622. To order
ed" or "incidental," would develop eli- guard sea turtle populations during from the Shrimp Council, write to the
gibility criteria for these permits based shrimp operations, particularly their Shrimp Council, 1901 N. Ft. Myer Dr.,
on historical participation, and would widespread use of turtle excluder Suite 700, Arlington, VA 22209 or fax
specify rules to allow for transfer per- devices, which allow turtles acciden- at (703) 524-4619. Ist
mits.

The fisheries service has determined
that the Atlantic shark fishery is
severely overcapitalized. Among the DGPS - PRECISION VESSEL POSITION
2,700 fisherman who currently hold -for-
commercial shark fishing permits, HYDROGRAPHIC SURVEYS
fewer than 140 target and land sharks
on a regular basis. Therefore, the fish- MODEL 610 REF

management by eliminating more than
2,300 shark permit holders from the
fishery who rarely, if ever, land sharks. MODEL 610 MOBILE
Under the proposal-of the remaining
413 permitted fisherman who land
sharks-134 fisherman who regularly
target sharks will be placed in a direct- X
ed fishery and 279 fisherman who tar-
get other species, but catch sharks as
bycatch, will be placed in an inciden-talfihery. •l- * 8 or 12 channel GPS receiver with internal Differential GPS radio linktal fishery. * 1-2 meter accuracy to moving vessel standard, sub-meter optional

For a copy of the proposal or to send * Low cost, compact, lightweight modular design - quick set up, easy to use
comments, write William Hogarth, * RS-232 output - low power CMOS - 12 VDC operation
Acting Chief, Highly Migratory • LCD displays status information, self diagnostics and operational data
Species Management Division, Office e Custom short and long range DGPS RF data links available

of Sustainable Fisheries (F/SF1), * FCC radio license application filing by Innerspace for DGPS RF data link
NOAA, 1315 East-West Hwy., Silver ° Plus much more
Spring, MD 20910. MODEL 610 HYDROGRAPHIC DGPS

Research Group Releases
Documentary on Sea Turtles

Ocean Trust, an environmental .
research group based in Washington
DC, announced the release of The
Return of the Kemp's Ridley, a 13-
minute documentary that chonicles the o .,.
comeback of the endangered species
of sea turtle. The video, produced in * GPS receiver, DGPS radio link, MS-DOS PC and Hydrographic Software -
association with Texas A&M Univer- All in one box
sity's Sea Grant Program, focues on a * Real-time Differential GPS using Model 610 REF (above)
number of very successful environ- * Compatible with in-situ reference transmissions, Coast Guard beacons, DCI, etc.
mental protection and preservation 0 Worldwide and user defined datums
measures that have been undertaken e State Plane and UTM rectangular grids
by government, industry, and environ- * Synchronization of depths to position via "time-zero" pulse

mentalists-all directed at bringing e Inputs for alternate positioning, either range/range or range/azimuth
sea turtle populations back from his- • Accessory software: Centi-Point, Post-Point, Blue Marble, Corcom

toric lows during the decade of the Everything for Hydrographic Surveying:
1970s. 1 Sounders, Positioning, Software, Full Systems, Survey Ready Boats

"We spent a good deal of time in
Rancho Nuevo, New Mexico, getting INNERSPACE TECHNOLOGY, INC.
footage of the sea turtle nesting beach
protection program," said Thor 36 INDUSTRIAL PARK, WALDWICK, NJ 07463 (201)447-0398 FAX:(201)447-1919
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Offshore Oil & Ocean Engineering marine services, said. "These three
vehicles raise the total number of new
fleet expansion vehicles we have
announced since last December to 25,
a 50 percent increase in the size of our

Oceaneering Board Approves Morgan City, Louisiana, with delivery work class ROV fleet. This expansion

Fourth Expansion of ROV Fleet between April and June 1997, are underscores the company's commit-

Oceaneering International Inc. being built to meet increased market ment to maintain its worldwide leader-

(Houston) announced that its board of demand around the world for ROVs ship position in providing deep water

directors has authorized further expan- capable of working in depths greater work class ROVs to the oil and gas

sion of the company's remotely oper- than 1,000 feet of seawater and in industry."

ated vehicles (ROv) fleet with three severe weather conditions, such as The Magnum ROVs are high-thrust,

new Hydra® Magnum work class those encountered in the North Sea. cage-deployed vehicles designed to
vehicles. The units, manufactured in Jay Collins, executive v.p. of oilfield accommodate a variety of sensor and

work packages for performing a wide
range of underwater intervention tasks
that support oil and gas drilling. con-
struction, and production activities.
The new vehicles are 75-horsepower
units capable of operating in 6,600
feet of seawater or more and are being
manufactured using the latest technol-
ogy in advanced control systems for
high performance, optimum adaptabil-

ity, and maximum reliability.

Fugro Ltd. Completes Major
Investigation off Norway

Fugro Ltd. (Hemel Hampstead.,
Hertfordshire., U.K.) has just complet-16 00 ed the geotechnical investigation of
1,360 kilometers of export pipeline
route, 80 kilometers of infield flow-
line, 18 subsea template locations, and
a tricky pipeline shore approach off
the coast of Norway, according to a

MAR-VEL has offered the most spokesman.
The work, performed under its

framework contracts with Statoil (Sta-
complete source of diving equipment vanger, Norway), has covered the

Asgard floating production/storage
anywhere to the commercial operator, and offloading (FPSO) pile or suction

anchor locations and sites of proposed
marine scientist, military, salvage subsea templates, which will be of the

innovative Statoil hinge over subplate
and scuba diver. MAR-VEL is design (HOST), and the 690 kilometer

Asgard transport system (ATS) export
underwater everywhere! pipeline to Karst0 in western Norway.

"Other investigations included HOST
sites and infield flowline routes for the
Gulfaks satellite developments and the

"Then and now... 670 kilometer route of the Europipe II
trunkline from Karsto to Dornumer-

lUdeWWAeW Equdnnien Inc. siel, Germany.
At the Zeepipe 1iB pipeline shore

P.O. Box 654 * Camden, NJ 08101-0654 USA approach off Kolsnes, boreholes were
Email: Hardhat273@ aol.com drilled through a prelaid rock berm

and samples taken from the underlying
(609) 962-8719 • Fax (609) 962-9084 strata. Around the perimeter of the

Call us for a free copy of our berm seabed cores were taken and in
comprehensive 200-page catalog. situ probes performed using Fugro's

cone penetration test (CPT) rig, Sea-
calf. The exercise was performed to
confirm the stability of the berm prior
to the forthcoming operations.
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Most of the work has been per- Relief Leads to Record al officials said 433 tracts that
formed from the dynamically posi- Western Gulf Lease Sale received bids are in water depths of
tioned geotechnical survey vessel M/S Oil and gas companies offered a 200 meters or more and are eligible for
Bucentaur, however some sections record 929 bids totaling $325.5 mil- relief under the new rules.
were carried out with two DSVs. lion for the rights to drill on 617 tracts Oil and gas companies snapping up
Deployed from one of the DSVs was in the Western Gulf of Mexico Sale the deep water acreage expressed con-
an innovative modification of the Sea- No. 161, according to a Mineral Man- fidence about available technology to
sprite seabed CPT unit that incorpo- agement Service spokesman. explore and develop new deep water
rated the facility to perform in situ Recently enacted deep water royalty reserves.
shear vane tests. This permitted the relief legislation fueled the industry's The Minerals Management Service
shear strength of very soft near-sur- interest in leases in water depths (MMS) confirmed that 57 companies
face soils to be determined to a higher greater than 200 meters, making the participated in the sale and the sum
degree of accuracy than is normally Western Gulf sale the largest on record bids submitted was $503.64 million.
possible. for this sector of the U.S. Gulf. Feder- The sale was the first where water

New High Tech ICCP System
Launched by Subspection Ltd.

An impressed current cathodic pro-
tection (ICCP) system with the latest
state-of-the-art technology has been
introduced for use on board merchant
ships by Subspection Ltd. (Alresford,
Hampshire, U.K.). The system's
power unit features full microproces- MN TAK
sor control, providing greater reliabili-
ty and maximum flexibility in combi- IN-SITU CHLOROPHYLL FLUORIMETER
nation with simplified operator con-
trols for greater efficiency.

"Until very recently, development in It was worth waiting for!
impressed current cathodic protection The highest optical performance
systems for merchant ships, has been
restricted, with the result that existing available today!
systems have been based on technolo-

gy that is 20-30 years old. Conse- We've taken the proven performance
quently there has been no advantage
taken of modem technology which features of the AQUATRACKA and by
will provide much more efficient sys- using the latest component technology,
tems both in terms of operating costs miniaturised the instrument to bring
and, more importantly, self-diagnostic you the new Minitracka.
abilities," said Richard Holt, the com-
pany's managing director.

The ICCP control unit basically * Low power requirements
comprises three sections. The upper
section is a "systems status" panel and High sensitivity

is provided with indicator lights for e High ambient light rejection
each anode, the alarm, operating
lights, and an LCD display. The cen- * High zero stability
ter section comprises the "diagnostic 9 Low temperature coefficient
and maintenance" unit, while the
lower section houses the high power 9 No pumping required
electrical equipment.

Another advantage of the technolo- . No water flow corrections
gy is that data can be automatically required
recorded on a daily basis, thereby * Low cost
eliminating the need for daily, manual
recording. The period for storing data
can be varied to suit the requirements
of the shipowner. Any changes to the
system's operating parameters are also
logged. The recorded data are used in 2/3 Central Avenue, West Molesey, Surrey, KT8 2QZ, UK
the evaluation of the system perfor- Tel: 0181 941 0044 Fax: 0181 941 9319
mance. These data can also be used by £ International Tel: +44 181 941 0044 Fax: +44 181 941 9319
the ship's engineers, by linking the E mail: 100731.2345@compuserve.com
power unit directly into the onboard ~Website Address: http://www.chelsea.co.uk
computers.
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depths of 200 meters or more are eli-
gible for consideration under provi-
sions of the Deepwater Royalty Act R en
signed by President Clinton last year. A Division of International Industries, Inc.

MMS officials said the Western
Gulf sale, along with the record break-

OCEANOGRAPHIC INSTRUMENTATION ing Central Gulf sale in April, are clear Now Leasing:
indications that the Gulf of Mexico isNew Cost-effective Solutions: embarking on a new era of offshore*DIGITAL energy development. - ALLIEDSIGNAL ELAC

TEMPERATURE The Western Gulf's previous sale Bottom Chart Compact
AND record for high bids was set in 1989 Shallow Water

PRESSURE when oil and gas companies offered Multibeam Sonar
$263 million in high bids. Last year's

MEASUREMENT Western Gulf sale generated only $144 - KLEIN ASSOCIATES
->Intelligent for million in high bids. System 2000 Side

precision
measure Conoco, Reading & Bates Scan Sonar
of temp. and
pressurein Plan to Build New Drillship - MORS Velocimeter &

one instrument Conoco (Bartlesville, Oklahoma) Acoustic Releases
->Temp. and and Reading & Bates (Reading, Penn-

pressure moni- sylvania) are establishing a venture to = SPERRY MARINE
toring via infra- meet the challenge of exploring ultra GyroScope MK 32
red interface
possible deep waters of the Gulf of Mexico and m ROV SYSTEMS

->High resolution ensure long-term access to a suitable
and accuracy rig available to meet Conoco's deep W/WO Operators

->Software pack water drilling requirements according m HELLE DIVING
for calibration to a spokesman. The partners set up a Communication
and monitoring 50/50 venture to undertake an aggres-

->Continousdor sive $400 million, five-year drilling Systems & Pingers
reversing-sampling program and disclosed plans to build a - KNUDSEN M320
mode possible $200 million, new generation dynami- Dual Channel Digital

cally positioned drillship able to drill

*PVC-STANDARD in water depths up to 10,000 feet. Echo Sounder
The 721-foot long, double-hulled m COASTAL

WATER SAMPLERS drillship to be constructed at Sam- OCEANOGRAPHICS
->Size from 11.7 sung Heavy Industries of South Oypack H ic
to 30.0L for Wire - Korea, will carry the most stringent Hypack Hydrographic

-oAll spare parts American Bureau of Shipping Software
interchangeable requirements for dynamic position- m TSS Motion Sensors &

-. Reversing Ther- ing systems, DPS-3. The drillship
mometer assembly will afford Conoco the ability to Tracking Systems
attachable extend its exploratory efforts beyond - SAIC Hydroeat 2000

->low cost and the traditional offshore shelf areas so
delivery within two h Multibeam Survey
weeks that deeper fields can be developed
---------- economically. Conoco's marine System

department will assist in the rig's m Oceanographic and
'MINIATURE (24-0.5L) design and help oversee construction, Hydrographic

MULTI-WATER SAMPLER while Reading & Bates will provide Instrumentation
->24 samples of 0,5L drilling services to the new venture.
-.Any wanted firing sequence after time Delivery is expected in 1998.

and depth is possible The rig will have the flexibility to
.No rotating driving motor for firing perform extended well tests and
->compact and lightweight
-. Interface friendly with most CTD's includes crude oil storage and
->Delivery with software pack for teaching offloading capacity, provision for

and controling simultaneous drilling and testing and
-.Price:under US$ 10k!! eventual conversion to a floating pro- R ent

duc-tion/storage and offloading A Division of International Industries, Inc,
R I C N T E R & W I E S E K G (FPSO) vessel. The drillship will 5020 Sunnyside Avenue, Suite 113

FIvgfeature extremely large deck space Beltsville, MveD 20705
and load carrying capability. The rig (301) 345-8220 * Fax: (301) 345-8309
will be able to load onboard materials
for two deep complete wells, elimi- VISA & MASTERCARD ACCEPTED
nating the need for resupply during

CIRCLE NO. 86 ON INQUIRY CARD drilling. Istl
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Both were designed to safely and efficiently transport peo-O cean Business pie and goods in harsh operating conditions such as those
found in the Grand Banks area."

All in all, the tanker will have over 22,000 tons of steel in
its double-hull, permitting it to navigate safely in sea ice as
well as withstand a collision with "bergy bits" of

Construction Begins on First "growlers"-small, not-easily-seen pieces of glacial ice-
Hibernia Shuttle Tanker of up to 10,000 tons. It will have a 850,000 barrel cargo

The joint venture of Mobil Oil Canada Properties (Cal- capacity. The tanker will be 271 meters long and 46 meters
gary, Alberta, Canada), Chevron Canada Resources (Cal- wide with a draft of about 15 meters.
gary), and Murphy Atlantic Offshore Oil Co. Ltd. (MCM)
recently announced the keel laying for the motor tanker Rockwell Agrees to Form
Kometik. This first specially built shuttle tanker will carry Venture with Chinese Firms
crude oil from the Hibernia platform offshore Newfound- Rockwell International Corp. (Cedar Rapids, Iowa)
land directly to market and later to the onshore transship- has announced an agreement to form a company to
ment terminal currently under construction at Whiffen Head design, develop, and build commercial global positioning
on Placentia Bay. system (GPS) navigation receiver systems with Chinese

The ship is being constructed at the Samsung Heavy partner companies in Shanghai. Initial activities of this
Industries' Koje shipyard in South Korea. It will be Canadi- joint venture are expected to begin once the business
an flagged and crewed, and managed by Canship Ugland license is approved.
Ltd. of Newfoundland. The limited liability joint venture, known as Shanghai

The completion is set for this July and arrive in New- Rockwell Collins Navigation and Communications
foundland in October. She will then begin a series of trial Equipment Co. Ltd., will be formed to provide locally
runs in preparation for the startup of Hibernia crude oil pro- developed and manufactured commercial GPS equipment
duction expected to commence later that same month. The to the Chinese market.
first tanker loading is anticipated early 1998. Applications for the products include handheld, mar-

"The name Kometik is taken from the Inuit world for itime, and commercial vehicle tracking and management.
sled," said Chevron employee and MCM administrative Rockwell's Collins Avionics & Communications Divi-
coordinator Ken Roberts, "and draws a parallel to the orig- sion will operate the joint venture with the Chinese part-
inal use of the long sleds found in Newfoundland and ners Shanghai Avionics Corp. and Shanghai Broadcast
Labrador for hauling resources and supplies like firewood, Equipment Factory. Company offices and manufacturing
to the long tankers which will be used to carry crude oil. facilities will be located in the greater Shanghai area.

"TheSeaOtter meets or exceeds
the 4specifications of other ROV
systems sold at twice the price."

S.Jac IVFisber, PresIdent. 'The SeaOtter is powerful enoughto handle currents,
JW Fishers Mfg Inc and rugged enough to reach depths of up to 500

. . ....... .. feet. Itfeatures four variae-speed remote
controlled motors, ̀a CCD color camera,

four 100w lamps, and a 13" topside
color monitor. A more powerful
ROV called the SeabLon is also

available, and any SeaOtter may be
upgraded to a SeaSion."

OnA y $17,955

J. W. Fishers Mfg., Inc.
1953 County St. E Taunton, MA 02718 USA

Call for a free catalog or (800)822-4744 Tel. (508)822-7330
t rder our demonstration vie.ý FAX: (508)860-8949 or 822-1931 1

Proton 3 Pulse 8x DV-1
Maieuw eia Dropped

Magnetometer Detector Video

D'ive r-held SSS-100K
Camera Side Scan Sonar o$8,295 $3,195 $26,995 $1,245 $2,995
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"This is truly a gratifying occasion for Rockwell and
W S for the Collins division operating the limited liability

NUTRIENT MONITOR OCEAN company," said Jack Cosgrove, Rockwell's Avionics and
Model NAS2-E SYSTEMS Communications president in Cedar Rapids. "We now

have additional international opportunities to grow our
Are you serious about acquiring open water business and to support an entirely new customer base."
nutrient data?

Yes" ..... then this field proven collector of time series Emerson & Cuming Establishes
Nitrate and Phosphate data is for you. Buoyancy Reconditioning Stations
The pressure balanced wet chemistry technique makes the NAS2-E the only Emerson & Cuming Composite Materials Inc. (Canton,
practical method of In-situ nutrient analysis for most applications because: Massachusetts) reports it may have found a way to help its
"* Unlike non-pressure balanced systems - it is suitable forc e nc d l rv

long term in-situ deployment at depths to 250 metres. customers extend buoyancy life and help preserve the envi-
"* Unlike optical sensors - high concentrations of ronment at the same time. The company says many buoy-

suspended matter do not detrimentally affect operation. ancy modules could be economically restored to service
"* Unlike osmotic sensors - it takes discrete samples to

accurately monitor the dynamic nature of time series nutrient rather than scrapped if expert and timely repairs could be
data and to capture important events. made.

"a Unlike all 'others'- data sets are directly comparable to Therefore, Emerson & Cuming has announced the estab-
those obtained by standard laboratory analysis techniques. tat

NUTRIENTishment of three reconditioning stations for restoration of
aUTRIEN NTOR lcEnTUREnS damaged or worn syntactic buoyancy used by the offshore

- Long deployments even atand ocean industry to support drilling and production risers,
Nitrate (+Nitrite) and Phosphate versions.

-Saline or fresh water capability. mooring lines, flowline tow-outs, ROVs, manned sub-
- Selectable standard or user customised sampling routines. mersibles, and other oceanic instrumentation.
- Selectable non-verbose command mode for slave operation.
-Periodic self calibration. The stations are located in Houston, Rio de Janerio,
- Macro language for user chemistry. and Perth, Australia. Another station is being considered
W& ....... &............. ........... in Europe. These stations will be staffed with factory-
ft~f . ..... i, ..... Ow" him.......f rhý WS eq~it . trained technicians and stocked with company-certified

For krode, W -in -1.0l~ cntc

materials to restore buoyancy to full performance as an
alternative to replacement, thereby avoiding expense, lost

SW.S. OCEAN SYSTEMS LTD. time, and overloading of landfills.
OrregaPak Tel +44 (0)1420 541555
Ate H-ns F- 44 (0)1420 541499
GU34 20D UK E i-all 100445 37064omvsevv corn Aker Omega Inc. Changes

CIRCLE NO. 89 ON INOUIRY CARD Name to Aker Engineering Inc.
Effective January 1, 1997, Aker Omega Inc. (Houston)

*changed its name to Aker Engineering Inc. The name
change has been made to symbolize and reconfirm Aker

S11 LeMaritime's focus and commitment to the deep water
a U e R drilling and production arena, according to a spokesman.

With corporate responsibilities in the Gulf of Mexico
Sof aand West Africa, the company will continue to provide

front-end engineering, detail engineering, and product
A self motivated individual is needed to assist in piloting and main- management services covering floating production tech-
tenance of four ROV systems which are utilized worldwide to sup- nology, subsea production systems, and marine
port scientific research. A BS/BA in electrical/electronic engineer- pipelines.
ing or software design, with experience piloting and maintaining For further information on Aker Engineering Inc.. con-
Max ROV, MiniRover Mk II, and Phantom (S2 and 300) ROVs is
desirable. Minimally, a degree in a related field of engineering or tact R.T. Hill, vice president, at (281) 870-1111.
oceanography and experience with other ROV systems is required.
Additional requirements include knowledge of Loran and GPS navi- WHISL Receives Contract
gation systems, integrated navigation systems, ultra-short baseline From Seoul National University
acoustic tracking, DOS-based software,photographic and video
systems, and shipboard operations. Loading and unloading ROV Woods Hole Instruments Systems Ltd. (Cataumet,
equipment from ships and trucks is often necessary. The person in Massachusetts) announced the award of a contract from
this position will be required to travel up to 35% of the year. This Seoul National University (SNU), Korea, for a buoy sys-
position reports to the Chief ROV Pilot. Salary range: $27,000-
30,000. Approximate start date is April 1, 1997. Send cover tem to measure ocean currents and meteorological data.
letter andresume to: Peter Auster, Science Director, Na- The system will consist of a bottom-mounted acoustic
tional Undersea Research Center, The University of doppler current profiler (ADCP) and a surface buoy with
Connecticut at Avery Point, 1084 Shennecossett Road, sensors to measure wind speed and direction, barometric
Groton, CT 06340, Telephone 860-405-9121. Cover let-
ter and resume must be received by close of business pressure, air temperature, and water temperature. The
3/14/97. We encourage applications from under-represented data will be telemetered to a central base station located
groups, including minorities, women and people with disabilities, at SNU for later analysis in support of its ongoing
(Search #97A218) oceanographic programs.

U N I v R S I T"Y O IF Leica Wins Australian

CONNECTICUT Beacon DGPS Contract
Leica Inc. (Torrance, California) has been awarded a

contract from the Australian Maritime Safety Authority
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for a beacon differential GPS (DGPS) systems network. Alaska, using the AMS-150 swath mapping system in water
The network consists of beacon broadcasting stations, depths up to 225 meters over a 14 x 48 kilometer area. The
monitoring stations, and a control station. second survey for both the NOAA and U.S. Geological

The beacon systems network will provide enhanced nav- Survey took place in 3,400-meter waters off Washington
igation accuracy in coastal waters along much of Australia's and Oregon. The last survey happened across the Pacific on
east coast by using marine radio beacons to broadcast a fiber-optic cable route survey for a Japanese telecommu-
DGPS error correction data. It will become part of what will nications company. That survey covered a 300-kilometer-
eventually be a nationwide system covering the entire Aus- long route ranging in depths from 20 to 3,000
tralian coastline. The contract calls for DGPS beacon meters... .ORE International Inc. (Houston) has
broadcasting sites to be established in Sydney, Cooktown, announced a new U.S. distributor's agreement with Mari-
and Mackay with an additional station to be used for train- matech A/S (Hinnerup, Denmark). Marimatech manufac-
ing and spares. One control station will be located at Victo- tures a wide range of hydrographic survey instrumentation
ria and three monitor stations will be located at Melbourne, such as echosounders, multibeam bathymetry systems, tide
Canberra, and Brisbane. All the broadcast stations, monitor gauges, CTD-sound velocimeters, and other advanced
stations, and the control station will be linked by a commu- hydrographic packages.. Focal Technologies Inc. (Dart-
nication network. mouth, Nova Scotia, Canada) has announced that the com-

The Australian installation will be based on Leica's pany will be expanding its facilities to keep up with the
recently introduced 12-channel MX 9400 series of DGPS steady growth in the business. Effective January 1, Focal
receivers. The MX 9400 has extremely stable pseudorange was doubling its floor area and implementing a capital pro-
measurements and unsurpassed accuracy, according to a gram to provide increased work space for all departments of
spokesman. When the MX 9400R reference station is the company....Western Marine Electronics' (WESMAR)
teamed with the MX 9400N navigator, accuracy of better (Woodinville, Washington) thirteenth international training
than 30 centimeters can be achieved, seminar held this past November was declared a success.

The Australian system will comply with RTCM SC-104 The five-day event covered the entire company's product
and International Association of Lighthouse Authorities line and customers were provided the opportunity to test the
standards. equipment for themselves... .DWS International Inc. (Cor-

pus Christi, Texas) has obtained the rights for marketing
Business Briefs....William & Associates Inc. (Seattle, and sales of the ISIS-100 and ISIS-300 from Submetrix

Washington) announced successful completion of three Ltd. (Bath, U.K.) in North America. DWS will provide
simultaneous geophysical surveys. One, for the Alaska complete sales and service support for the ISIS line of prod-
Department of Fish & Game, was conducted near Sitka, ucts from its Texas headquarters. /st/

M ax R ov er set tin g From Deep Sea Systems International, inspections, long tunnel excursions,
creators of the first LC-ROV Mini Rover, coastal and deep water survey, marine and
comes the Max Rover Mk-1I, an advanced fresh water recovery missions.
vehicle system featuring computerized A fully functional utility class ROV,a Ih igh er excelt premote control and Soft Consolev with the Max Rover allows users a variety of
excellent pilot controls, VGA, and SfCo o sih te MaxfRovrallows s a vat an
displays. Low maintenance, brushless DC affordable price. Easily and inexpensivelyin low co st R O V motors provide 385 lbs. forward thrust upgradable from 1000m to depth ratings
and 100 lbs. lift, yet require only 12kw of of 2000 or 3000m, (a 6000m option is
single phase power! available) owners can achieve a moretec o fully featured vehicle without losing

"The Max Rover is the best their initial investment.
The National Undersea Research

value in the ROV market today. Program at UCONN, Avery Point,
"Wolfgang Burnside, Submersible Systems Connecticut, USA, had its Max Rover

purpose built to support deep ocean
A proven performer in heavy seas missions involving scientific survey,

and strong currents, the Max Rover was sampling, and research.
- designed to be inherently stable with The first Max Rover, delivered in July

minimal pitch and roll. Most missions 1994, is owned and operated by Sherwood

require only two or three individuals to Underwater Services of Ontario, Canada.
"operate the system. Used continuously in offshore inspection

- "The Max Rover is the best value in operations and recovery missions world-
the ROV market today." commented wide, it has proven to be both reliable
Wolfgang Burnside of Submersible and profitable.
Systems in Bayou Vista, Louisiana, USA. For detailed information
Equipped with 4500 feet of cable, about the Max Rover contact:

-• scanning sonar, manipulator, and multiple Deep Sea Systems International, Inc.,
Svideo cameras, Submersible System's P.O. Box 622, Falmouth, MA 02541 USA,

custom configured Max Rover system is Tel.: (508) 564-4786, Fax: (508) 540-4209
intended for oil rig pipeline and riser http://www.deepseasystems.com
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* The United States has a large service industry today-N avy C urrents wars can't be fought by a service industry. Productive
capacity, an industrial base is needed.

_ He noted that 40 percent of DoD expenditures were for
electronics.

* In regard to the increasing cost of fighter aircraft (the
escalating cost over the history of aviation), at the current

Lockheed Martin CEO Speaks to rate by about the year 2050, only one plane will be able to
USNA Alumni Association be procured. He was reminded of what President Coolidge

Norman R. Augustine, chairman and CEO of Lockheed said when approached for $25,000 to acquire fighter aircraft
Martin Corp. spoke to U.S. Naval Academy Alumni Asso- "Can't you just buy one and have the pilots rotate flying it?"
ciation January 15 on the subject of the aerospace industry. * The aerospace industry has been through three phases
Some thoughts expressed included: since its zenith in 1987. First, the companies who were in

* The United States has not been prepared for six of the defense as an avocation left the industry-companies who
last seven wars (Persian Gulf War was the exception). When had other core businesses. Then there was a consolidation
addressing the question of why the United States should phase in the early 1990s-the components of Lockheed
spend for defense you have to think of the threat that is Martin, originally 17 companies, were merged or acquired
more distant than the near future-we have never been able in this period. At a loss of about 1.5 million employees
to predict what we would need for war. defense-wide, full service defense companies emerged.

a Currently, there are 71 conflicts around the world. There are actually two full service companies, Lockheed
Alluding to the Cold War era, Margaret Thatcher (former Martin and the merged McDonnell Douglas/Boeing organi-
prime minister of the United Kingdom) remarked that "Ice zation. Augustine thought the competition between the two
was most dangerous when it was breaking up." was a good thing.

* Current defense expenditures are at a pre-Pearl Harbor This whole consolidation process was of substantial ben-
level. At the current Department of Defense (DoD) recapi- efit to the Department of Defense-in Lockheed Martin's
talization rate, the process will take over 50 years. Readi- case, there is a savings of about $2.5 billion in reduced gov-
ness has been kept up but acquisition is falling far behind, ernment procurement cost annually-but the government

* At the peak of World War II, the United States produced did not pay for the restructuring, the shareholders did.
a fighter aircraft every 10 minutes, 24 hours a day, seven In responding to the question of why Lockheed Martin
days a week. The minimum time recorded for the construc- was not bidding for Hughes Electronic Corp., he said that
tion of a Liberty ship was four days. Today we think we are their acquisitions were made in the early 1990s at a cost of
doing great to produce three Aegis ships per year. about 49 cents to a sales dollar. Hughes was costing about
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$1.40 per sales dollar and did not fit Lockheed Martin's
portfolio.

e He strongly supported basic research because products
of research from DoD 6.1 R&D funding is where the
changes in warfare come from-if the country misses out
on one particular breakthrough in warfare, the next war will u
be lost. v

BBN Installs Active Noise
Control on U.S. Navy Ships

BBN Systems and Technologies (Cambridge, Massachu-
setts) was awarded a $572,000 contract by the Naval Sur-
face Warfare Center Carderock Division to provide active
noise control systems for all ships of the PC 1 class, the
Navy's newest high-speed patrol craft. The BBN active con-
trol system reduces low frequency airborne noise levels in Launching Fetch! in the floating lift frame
individual crew bunks which have experienced high air-
borne noise levels. Commercial off-the-shelf technology

The active noise control unit provides a stand-alone sys- Windows® or Mac operating system
tem that incorporates a loud speaker, microphones, and an Turnkey operation in LabVIEW®

electronic controller within individual bunks of aft crew CTD emulation & Large Area Survey software

berthing. After the microphone senses the ambient noise, the Under ice and environmental surveys

electronic controller analyzes it and creates an anti-noise Packet modem connection (TCP/IP) when surfaced

signal, which is then sent to the loudspeaker, effectively Sensor Cone'" can carry your sensor array

reducing the noise at the head of the bunk. Successful at-sea 170 lb. displacement, heaviest part is 40 lb.

performance of these units resulted in the Navy's order. 1484 Mercer Road

SIRS Gloucester PointVA 23062 USA

Sperry Claims First Use of Digital pltlerson Tel 804-642-1454 Fax 804-642-2254

Nautical Charts Aboard Navy Ships Inooipomrt e-mail spiauv@aol.com

A spokeswoman for Sperry Marine (Charlottesville, Vir- LabVIEW and Windows are registered marks of National Instraments and Microsoft
Corporation respectively. Mac is a trademark of Apple Computer Inc.ginia) reports that the U.S. Navy has introduced digital nau-

tical charts (DNC) in an electronic chart display & infor- CIRCLE NO.92 ON INQUIRY CARD

mation system (ECDIS) for the first time. The system is
deployed on the guided missile cruiser Yorktown (CG 48) as
part of Sperry's integrated navigation system.

DoD Awards $44.5 Million for 1

University Research Equipment
Director of Defense Research & Engineering Anita Jones

announced plans to award $44.5 million under the Defense
University Research Instrumentation Program (DURIP).
DURIP enables DoD-supported university researchers to
purchase scientific equipment that costs more than $50,000.
Researchers normally have difficulty purchasing instru- ..
ments that cost that much under their research contracts and
grants. The 273 awards to 105 academic institutions are
expected to range from $47,000 to $700,000 and average . ..
$163,000. I

The announcement is the result of a merit competition for
DURIP funding conducted by four research offices: the Z-
Army Research Office, Office of Naval Research, Air Force
Office of Scientific Research, and Science & Technology
Directorate of the Ballistic Missile Defense Organization.
The offices solicited proposals from university researchers
working in selected areas of importance to the DoD such as
0 high-performance computing, * propulsion, • electronics
and electromagnetics (e.g., millimeter-wave circuits, low-
power circuits for mobile power applications, and high-
power and radio-frequency circuits for directed-energy
plasma science), 0 advanced materials (e.g., bio-engineered
or biomimetic materials, nanoscale assembly, nonequilibri-
um processing, and polymers for photonic materials and I C
chemically resistant barrier layers), 0 virtual-reality and D T C M 4 .S.
three-dimensional display systems, and 0 oceanographic T 6 Fx 669-7
and atmospheric sensors. /stl CIRCLE NO. 93 ON INQUIRY CARD
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International primarily aimed at the offshore oil and gas industry, UTIIwill stimulate discussion and interchange across all of the
industries that employ remotely operated, autonomous,
robotic or autonomic systems underwater and, therefore.
generate cross-fertilization of technologies and applica-

Series of International Subsea tions," said Brian Redden, organizer on the behalf of SUT.

Technology Events Set to Go Southern Oceanics Delivers
The Society for Underwater Technology of London hasL_ Air Dive System to Korea

announced sponsorship of Underwater Technology Interna- Air Di e Sy s to Kr a
tional (UTI), a new series of international subsea technolo- South ern ancstom-y) ilt (Cape T ow, outAfri
gy events. The inaugural conference and exhibition will be recently delivered a custom-built 6-meter ISO-container-
held April 8-10, 1997, at the Aberdeen Exhibition and Con- ized air dive system to Korea ocean Engineering and Con-
ference Centre. The following UTI conferences will be held s ysta m lt (eoul, Kora).betwen berden nd oherworlwid venes.The system will be used on a contract for the laying andbetween Aberdeen and other worldwide venues.

The focus of this year's UTI will be "Remote Interven- protection of a submarine power cable and includes a

tion." SUT president Sir Anthony Laughton states, "This recompression chamber, 120m 3 air storage bank with HP
theme will be particularly relevant to those interested in air management panel and HP air compressor, a three-diver
deep water exploitation using remotely operated or ape andainerconnet pipework.
autonomous vehicles. Of special note will be the opportuni- The container was modified to provide structural under-
ty to see the technologies ripe for transfer from the nuclear floor reinforcing to secure the recompression chamber, fit-

and space industries." ted with a side access door and observation window,

The technical conference will feature multimedia presen- recessed alcoves for power and gas connections, a marine
tations with some papers incorporating live video demon- grade electrical system, and fire resistant rubber flooring.
strations of hardware from stands in the exhibition hall.
Invitations to speak at UTI 97 have been greeted with Ground Station Awarded
enthusiasm according to Laughton. The conference will Blue Ribbon Certification
also present a concurrent exhibition of commercial subsea The Defence Evaluation and Research Agency (DERA)
technology, products, and services. (Farnborough, Hants, U.K.), RADARSAT International

"UTI will serve to stimulate the uptake of new technolo- (RSI) (Richmond, British Columbia, Canada), and the Cana-
gies and innovative applications, as well as generate new dian Space Agency (CSA) (Saint-Hubert, Quebec. Canada)
business opportunities for those participating. Although it is have announced that the DERA West Freugh satellite ground

.. ..
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station has been awarded blue ribbon certification for the
reception and processing of RADARSAT data, becoming the O EC CORPORATION
first international ground station to obtain RADARSAT net- v CR

work station certification, according to a spokesman.
In achieving the certification, West Freugh successfully

completed a series of rigorous on-site tests and verification Slip Ring
by RSI and CSA of the station's ordering, scheduling, Assemblies
reception, and product generation capabilities. The ground
station is now receiving commercial data.

The certification itself encompasses ordering and sched-
uling of RADARSAT- 1 direct downlink data, reception of
direct downlinked data, archiving and cataloguing of down-
linked data, generation of specific products in RADARSAT Since 1955
CEOS format, and generation of various image products in
the same format.

"In awarding this certification, we are pleased that West For All Your
Freugh is now able to carry out commercial RADARSAT Rotatig ElecriAl
data operations and generate high quality image products Rotating Electrical
which will satisfy a range of customer requirements," said Energy Transfer Needs
Robert E. Tack, RSI president.

Video, Digital &
New Test Disk for Low Analog, Strain Gage,
Chlorine Levels Developed Thermocouple, & Power

Tintometer Ltd. (Salisbury, U.K.) reports it has developed
a new Lovibond® water test disk for determining very low IEC CORPORATION
concentrations (0.002 to 0.03 parts per million) of chlorine Formerly Instrument Engineering Company
in water. 3100 Longhorn Blvd.

DPD reagent is used in the normal way, developing a pale Austin, Texas 78758-7696, U.S.A.
sample color that is indicative of the level of chlorine in the Phone: (512) 836-0547
water. The concentration is determined by matching the
sample against predetermined color standards in the test
disk.

This method, based on visual colorimetric analysis, CIRCLE NO.95 ON INQUIRY CARD

allows considerably more sensitive chlorine testing than
photometric which will typically give accurate measure-
ments down to 0.02 ppm. Field trials have so far highlight- SURVEY READY BOATS
ed in monitoring seawater to establish the extent of influ- The ultimate integrated
ence of chlorine used to prevent biofouling in outlets and in hydrographic surveying system
tropical aquaria, where the new disk was successfully used
to detect trace levels of chlorine which can prove to be high-
ly toxic to fish.

Racal Agrees to Sell
Marine Business to Litton

Racal Electronics Plc. (Bracknell, Berkshire, U.K.) has
announced that it has agreed to the sale of its Racal-Decca
marine electronics business to Litton Industries Inc. (Wood-
land Hills, California) for a cash consideration of £29.5 mil- Boat on trailer with everything installed, 23 to 26 ft. typical.

lion. Completion of the transaction is expected by the end Delivered "survey ready" to collect and process data.

of the current financial year, subject to the approval of the Customer owned vessel may also be outfitted.
nauthorities. -Typical Survey Equipment-appropriate competition aInnerspace 448 or 449 Precision Depth Sounder

According to CEO David Elsbury, the transaction Innerspace 610 series DGPS positioning & 486 CPU

includes all of the worldwide businesses of Racal-Decca Innerspace 443 Velocity Profiler

Marine group, with the exception of the U.K. Decca Navi- Innerspace ITI FIELD/OFFICE or DATALOG software

gator chains-which will continue to be operated by Racal DGPS radio link - short or long range
Custom: equipment racks, shelving, transducer installation,on behalf of the General Lighthouse Authorities--and the etc.

non-marine activities of Decca South Africa. Everything for Hydrographic Surveying:

Based at New Malden, Surrey, Racal-Decca Marine is Sounders, Positioning, Software, Full Systems, Survey Ready Boats

principally engaged in developing of maritime radar and
navigation systems. Activities covered by the agreement
include some 580 staff. In the financial year ending last INNERSPACE TECHNOLOGY, INC.
March 31, the group accrued revenues of approximately se INDUSTRIAL PARK, WALDWICK, NJ 07463 (201)447-0398 FAX 447-1919
£60 million, net assets of £22 million, and an operating LEADERS IN APPLIED HYDROGRAPHIC TECHNOLOGY
profiting of £3.1 million before redundancy and reorganiza-
tion charges of £0.8 million. /st/ CIRCLE NO.96 ON INQUIRY CARD
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AMT AMI Research/Surey[A Analysenmesstechnik GmbH
Joachim-Jungius-Strap3e 9 R
18059 Rostock, Germany
Tel: +49-381-4059380 [ SHIP LOCATION MISSION

Fax: +49-381-4059200

Alpine Ocean Seismic Survey Inc., Norwood, N.J.
H 2 n 2 m c o s n o s--Atlantic Twin East-I coast Vibracoring workH 2S and 02 m icro sensors ............ ......

American Pacific Marine, Ventura, Calif.
American Endeavor Offshore California Construction support

In-situ measurements - Fast Profiling Ame~rican Patriot Drydlock Californi In popratioAmerican Progress Offshore California Crewpoat operation

adaptable on CTD probe systems American Recovery Offshore San Diego Construction support

SProperties: Bermuda Biological Station, Ferry Reach, Bermuda
c2 response times down to some hundred ms Weatherbird II Bermuda BATS-bloom time series

ci high signal and local resolution Bisso Marine Co. Inc., New Orleans, La.
Capt. W.A. Bisso Jr. Gulf of Mexico High resolution surveys

no chemical consumption Bulls' Eye Louisiana Coast Sonar surveys, diving
CY very low detection limits Eagle Eye Louisiana Coast Sonar surveys, diving

o• no streaming Chesterfield Associates Inc., Westport Island, Maine
Weatherbird New York Harbor U.S. Coast Guard projectTechnical data: Coast Enterprises, San Diego, Calif.

0? titan housing Recovey One Mexico/U S. border Tijuana outfall project
0, integrated electronic devices C&W Diving Services Inc., National City, Calif.
0' pressure stability: 7 bar or 600 bar Lizzie Beth Offshore California DiMng

c) dimensions: diameter: 22 mm Deep Sea Development Services, San Diego, Calif.
Blue Horizon San Diego Surveys..==,=r ~ ~length : 248 m m . .. ....... .. . . . .. .. ..... ... . . . ... . . .

Duke University Marine Laboratory, Beaufort, N.C.
t) concentration range: Cape Hatteras Gulf of Maine Phosphorous cycling

H2S: type I: 0.05 ... 10 mg/1 Environmental Protection Agency, Washington, D.C.type 1I: 0.5 ... 50 mg/l Clean Waters Cavens Point, NJ Maintenance
Hydra In port Idle

type III: 0.01 ... 3 mg/l Lake Explorer Lake Superior Acoustic study

02: 0 ... 200% sat. Lake Guardian Great Lakes Survey
Peter W. Anderson Offshore Maine Monitoring

fig.: deep sea version of a HS micro sensor Mqddpuppy. - Inport _ .. __ -.......... Idle
"I David Evans & Associates Inc., Portland, Ore.

John B. Preston Columbia River Hydrogrhic survesyp

Florida Institute of Oceanography, St. Petersburg, Fla.
Bellows Florida Keys Educational cruises
Suncoaster Florida Keys Geological oceanographyDelphinus East Coast Florida Educational cruises

W IN PS General Offshore Corp., Ft. Lauderdale, Fla.
Offshore Venture Marshall Islands DOE survey

Gulf Coast Research Laboratory, Ocean Springs, Miss.
INVENTORY OF UNUSED. Tommy Munro In port ___ AvailableSHIP BUILDING MATERIAL FOR SALE! Gulf Ocean Services Inc., Gibson, La.

David McCall II Offshore Louisiana Seismic surveys

Surplus to the ongoing operations of Uz McCall II Offshore Louisiana Seismic surveys

AVONDALE INDUSTRIES, INC. Harbor Branch Oceanographic Institution, Ft. Pierce, Fla.
Edwin Link Bahamas Midwater ecology

NEW ORLEANS, LOUISIANA Sea Diver Ft. Pierce Open for assignment
S4,000,000+ of UNUSED ELECTRICAL MATERIAL, CABLE & ACCESSORIES Seward Johnson Brazil Physical oceanography

Interstate Sanitation Commission, New York, N.Y.
*S2,500,000+ of UNUSED VALVES, FLANGES AND FITTINGS Natale Colosi New Jersey Coast Water quality monitoring

S2,500,000+ of UNUSED ASSORTED SHIP BUILDING COMPONENTS Kinsella, Cook & Associates Inc., Prairleville, La.
Albuquerque Gulf of Mexico High resolution surveys* Sl,000,000+ of UNUSED FASNERS: BOLTS - CLAMPS .SCREW - ETC. Jim Bordelon Gulf of Mexico High resolution survyesS..fS S S L P S EWill Bordelon Gulf of Mexico High resolution surveys

* SI,000,000+ of UNUSED PIPE, TUBE, TUBE STUFFING & RELATED ITEMS Lamont-Doherty Earth Observatory, PalIsades, N.Y.
Muie E arth GlCobsevtoy Pa blisades N.Y.eupmnSI,000,000+ of UNUSED HYD. FITTINGS, PLUMBING, AC/HEATING, HOSE, TC. Maurice Ewing Gulf Coast Mobilizing Navo equipment

* + of UNUSED PLATE, SHEET, ANGLE, CHANNEL & BAR STOCK Louisiana University Marine Consortium, Chauvin, La.
Pelican Gulf of Mexico Oceanographic research

Si 00,000's of UNUSED WOOD, ROPE, WIRE, WIRE MESH & ROPE, ETC. Marex International Inc., Memphis, Tenn.
"* Consisting of: Aluminum e Brass * Chrome-Moly e Copper e (UNI * Galvanized • Beacon N/A N/A

Manganese-Bronze @ Monet o NICU e Silicone-Bronze o Stainless * Carbon steel * etc. Deep uestl N/A N/A
Southland N/A N/A

ACT IMMEDIATELY e SALE NOW IN PROGRESS t SUBJECT TO PRIOR SALE Monterey Bay Aquarium Research Inst., Pacific Grove, Calif.
FOR MORE INFORMATION OR AN APPOINTMENT TO INSPECT, CALL Point Lobos San Francisco Bay Oceanographic research

UNIVERSAL METALS Monterey Canyon Research Vessels Inc., Santa Cruz, Calif.
& MACHINERY, INC. Shane Rae Pioneer Seamount Instrument deployment
9411 Wallisville Road Moss Landing Marine Laboratories, Moss Landing, Calif.

Houston, TX 77013 Point Sur Southern California Chemical oceanography
•auMX.• .- RFALEt SOM JULIUS FEINSTEIN. BILL PHILIBERT
8705 Katy Fwy #300. Houston, TX 77024

RON3BRAMAN 800-325-5286 (USA) National Science Foundation, Arlington, Va.
Polar Duke Antarctica Station support

800-282-8"6 (USA and Canada) or 713-675-2729 Nathaniel Palmer Ross Sea Mooring & autumn process
713-691-4401 - Fax 713-672-7905 Fax 713-675-7819.e-mail umti@io.com

NOAA National Ocean Service, Washington D CAlbratross East Coast GLOBEC
CIRCLE NO. 98 ON INQUIRY CARD
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Vessel Activity ] Now shippingfrom

ISHIP LOCATION MISSION ] MICR ONA UTICS

Chapman Tampa, Florida. Oculina Atlantic survey
David Starr Jordan San Diego LIDAR
Delaware I1 East Coast Marine mammal survey
Ferrel Priest Ldg. Georgia Grays Reef NMS
John N. Cobb Offshore Alaska Marine mammal study
Ka'lmimoana Pearl Harbor TAO/PACS
McArthur Offshore Calif./Pacific ETP
Miller Freeman Dutch Harbor, Alaska FOCI
Oregon II Pasccagoula, Miss. Dockside repair 11 1 3 ERainier N/A N/ARelentless(T-AGOS) N/A N/A

Rude Little Creek, Virginia Side-scan survey
Townsend Cromwell Honolulu, Hawaii Swordfish
Whiting Wilmington, N.C. Nautical charting DOS computer users get detailed tide information

NYC Dept. of Environmental Protection, Wards Island, N.Y. for 6,400ports worldwide - quickly and easily.
Osprey Staten Island Water quality monitoring
Harbor Survey Staten Island Water quality monitoring outputgrph$, calendars, and mores!

Ocean Enterprises Ltd., Santa Barbara, Calif.
William A. McGaw Santa Barbara Channel Various projects Introductory pricing now in effect!

Oregon State Univ., College of Oceanography, Corvallis, Ore.
Wecoma Oregon coast Columbia River plume Call or fax today for full information:

Rinn Boats/ Fling Charters, Freeport, Texas
Fling Gulf of Mexico Diving cruises Call 8oo. 456. TIDE orfax 207. 236. 6211
Spree Gulf of Mexico GERG buoy maintenance

San Francisco State, Romberg Tiburon Ctrs., Tiburon, Calif. MICRONAUTICS, INC.
Questuary San Francisco Bay Instrument installation .......................

Scripps Institution of Oceanography, La Jolla, Calif. "Industrialgrade tide software since 1984"
Melville Indian Ocean Mooring recovery
New Horizon Southern California Deep tow POST OFFICE BOX 1428, CAMDEN, MAINE 04843-1428, U.S.A.
Roger Revelle Columbia River LMER studies 207 236 • 0610
Robert G. Sproul Punta Arenas, Chile Sea Beam & seismic

Seaward Explorer Inc., Miami Beach, Fla. Y w
Seaward Explorer In port Available MAC Users - Yes, we have tide software for you too!

Texas A&M Univ., College of Geosciences, College Station, Texas
Gyre Gulf of Mexico Mammal survey ____

Texas A&M University, Ocean Drilling Pgm., College Station, Texas CIRCLE NO. 99 ON INQUIRY CARD

JOIDES Resolution Costa Rica Ocean drilling

University of Alaska, Seward Marine Center, Seward, Alaska
Alpha Helix Resurrection Bay Class instruction

University of Delaware, College of Marine Studies, Lewes,
Del.

Cape Henlopen Delaware Bay Chemistry

University of Hawaii, Marine Center, Honolulu, Hawaii o
Kila Offshore Hawaii Blue water marine
Moana Wave Offshore Hawaii Ocean time series

Univ. of Miami, RSMAS, Miami, Fla.
Calanus Florida Straits Physical oceanography
Columbus Iselin N/A N/A

Univ. of Michigan, Ctr. for Great Lakes & Aquatic Sciences, NF_
Ann Arbor, Mich.

Laurentian Grand Haven In port

Univ. of Rhode Island, School of Oceanography,
Saunderstown, R.I.

Endeavor New Jersey coast GLOBEC process ELECTRICAL CONNECTORS
Univ. of Texas at Austin, Inst. of Geophysics, Galveston, Texas

Longhom Gulf of Mexico Fisheries Underwater - High Pressure
Univ. of Wash., College of Ocean and Fishery Sciences, Kemlon has been a leading manufacturer of high pressure, high

Seattle, Wash. temperature electrical connectors since 1950. All plastic mold-
Alaska Seattle In port
Barnes Puget Sound Student instruction ing, rubber molding, metal machine work, glass/ceramic sealing,
Henderson Lake Washington Instrument testing and assembly is done in-house. Custom rubber molding and
Miller Puget Sound Instrument testing terminating to special cables also available.
Thompson Guam JASON

West Coast Seaworks, Alameda, Calif. ° Single and multipin • More than 300 standard
White Lightning San Francisco Bay Commercial diving arrangements designs in stock

Woods Hole Oceanographic Institution, Woods Hole, Mass. • Miii C 24231 C • Contacts; solder or crimp
Atlantis Woods Hole, Mass. In port ° Pressures to 55,000 PSI • Custom manufacturing
Knotr Woods Hole, Mass. Globec moorings * Boots and molded cable * Custom welding; Laser
Oceanus Woods Hole, Mass. Globec, broadscale study connectors and Electron beam

I GMLO MKEMLON PRODUCTS
NOTE: Operators not included may submit vessel information and M L 0 N P.O. BOX 14666
contact name to the editor. New vessels listed on space-available HOUSTON, TEXAS 77221
basis. "N/A" = current vessel data unavailable. FAX 713-747-0049 PH. 713-747-5020
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the United States.O cean M ining Perhaps the greatest problem that

Dr. Michael]J Cruick'shank faces the industry still is the public
perception of the fragile ocean and the
"rapacious nature of the industry" in
its exploitation. Neither the regulators

Revisiting Environmental Factors in Ocean Mining in the U.S. Environmental Protection
Agency nor the environmental pres-

ow that environmental issues cluded that while taking into account sure groups do much to dispel these
have been well established as a global environmental concerns, each notions. One wonders if the problems

major factor in minerals develop- country should apply these concepts to do not stem from our legal system,
ment-a point reiterated by both U.S. meet the needs of its environment and which provides the opportunity for
presidential contenders last fall-it economic circumstances. Given the anyone to make a fortune or at least
may be useful to reappraise the envi- present status of mining throughout achieve their 15 minutes of fame by

ronmental targets formulated in the the world, it is ever more apparent that the simple application of a lawsuit to
Berlin Guidelines four years ago. the environmental aspects of mining bring new developments to an imme-

The meeting was organized by the the oceans may offer definite advan- diate and expensive halt. Even the new
Development Policy Forum of the tages over those aspects of mining on amendment to the OCS Lands Act
German Foundation for International land and that the United States needs (P.L. 103-426)-which sought to sim-
Development (DSE) and the United to continue to assist in environmental plify the transfer of sand and gravel
Nations Department of Technical research activities directed to the resources from the OCS to state or
Cooperation for Development health of the mining industry and the local governments for appropriate
(UN/DTCD), and it resulted in a series health of the oceans. public uses such as shore protection
of recommendations for sustainable Recent congressional support for and beach maintenance-has run into
mining under appropriate environmen- the university-based marine minerals opposition initiated by competing
tal guidelines. The mixture of pro- centers may make up partially for the agencies.

posed interactions between industry, loss of the U.S. Bureau of Mines, but More recently, a request for infor-
government, non government organi- the regulatory agencies would do well mation by the Minerals Management
zations, and the public has a familiar to heed the guidelines and look at Service (MMS) on a sand and gravel
ring as does the subtitle of one of the them in the perspective of the marine lease sale off the state of New Jersey
chapters that "mining is a dirty word." environment as a serious supplement has resulted in a spate of comments

Very sensibly the participants con- to the long-term minerals supply for and objections that have resulted in

delays and cast considerable doubts on
the usefulness of proceeding with the

ACOUSTIC TRANSDUCERS planned EIS. MMS, which takes its
management and stewardship respon-

Standard and Custom Designs for: sibilities very seriously, is one of the
more realistic federal organizations

"* Oceanographic Research when it comes to making fair and
"• Seismic Exploration common-sense decisions about

resources: hopefully, the document

"* Marine Life Monitoring will be processed and concerns
expressed by the House Subcommittee

"* Navy Programs on Fisheries, Wildlife & Ocean

* Calibration and Test Measurements Resources: many New Jersey coastal
officials: and residents will be objec-non file tively addressed.

- 30 years experience Scoping meetings will be held and
- n -o - -k n s l tions the draft EIS will' be made available

for public scrutiny and discussion.

The pre-operational tenets of the
Berlin Roundtable will in fact be
addressed in almost their entirety and
the operational and post-operational

A, guidelines will hopefully be met in
due course.

177 Readers interested in the MMS pro-
gram managed by the Office of Inter-
national Activities & Marine Minerals
should request a copy of the Current
Activities Update from MMS at (703)
787-1300 or by fax at (703) 787-1284.
Marine minerals information is also

l ( 8 * Favailable on the web at http://www-
____ J .gov/omm/intermar/mineral.html. /st/
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Offshore Technology Park, Explo- APRILM eetings ration Drive, Aberdeen AB23 8GX, April 7-10, 1997-International Oil
Scotland; 44+ (1224) 706600. Spill Conference, Fort Lauderdale,

E Florida. Information: 1997 Intema-
March 20-22, 1997-Aquaculture tional Oil Spill Conference, 655 15th
97: Combining Technology & St., NW, Suite 300, Washington, DC

MARCH Nature, Fresno, California. Informa- 20005; (202) 639-4202.
tion: George Ray, California Aqua-March 3-6, 1997I AGU's Microgal culture Association, P.O. Box 1004, April 8-10, 1997-Underwater

Gravimetry: Instruments, Observa- Niland, CA 92257; (619) 359-3474. Technology International 97,
tions, and Applications, St. Augustine, Aberdeen, Scotland. Information:
Florida. Information: American Geo- AedeSoln.Ifrain
phosidal InforMaetion:s Deparmer nt G March 24-27, 1997-California & Nautilus Offshore Ltd., Aberdeen,
physical Union Meetings Department, the World Ocean 97, San Diego, Scotland; fax at 44+ (13398) 83219 or
2000 Florida Ave. NW, Washington, DC California. Information: Coastal e-mail at bgr-nautilus@sol.co.uk.
20009;(202)462-6900. Zone Foundation, P.O. Box 279,

March 11-14, 1997-2nd Turk- Middletown, CA 95461; (707) 987- April 13-18, 1997-16th Internation-

menistan International Oil & Gas 0114. al Conference on Offshore Mechan-
Enitionntenatinal Turkmenistan. ics and Arctic Engineering (OMAE),Exhibition, Ashgabat, Tu roject March 25-27, 1997- Yokohama, Japan. Information: Uni-

Information: Paddy Young, Project Sea/Air/Space Exposition, Wash- versity of Hawaii at Manoa, School of
Director, ITE Group, Byron House,
112a Shirland Rd., London W9 2EQ, ington, D.C. Information: Navy Ocean and Earth Science & Technolo-11K. 2a (h171an Rd697. LdLeague of the United States, 2300 gy, Department of Ocean Engineering,U.K.; 44+ (171) 2869720. Wilson Blvd., Arlington, VA 22201; Holmes Hall 402, 2540 Dole St., Hon-

March 11-15, 1997-Sea Trade (703) 528-1775. olulu, HI 96822; (808) 956-7572.

Cruise Shipping, Miami Beach, Flori- March 31-April 1, 1997-24th April 16-18, 1997-Maritime Viet-
da. Information: Sea Trade Cruise, 125 Annual MTS Cable & Connector nam 97, Ho Chi Minh City, Vietnam.
Village Blvd., Suite 220, Princeton, NJ Workshop, Orlando, Florida. Infor- Information: Amsterdam RAI, Inter-
08540, (609) 452-9414. mation: Marine Technology Society, national Exhibition and Congress

Undersea Cable and Connector Organizers, Europaplein, P.O. Box
Marhopin 13-4 19 du n u Offshore Committee, 409 Woburn St., Wilm- 77777, NL-1070 MS Amsterdam, The
Developing & Producing Offshore ington, MA 01887; (508) 658-3319. Netherlands; 31+ (20) 549 12 12./st/
Marginal Fields, Houston. Informa-

tion: E. (Rick) Fontova, Chairman, c/o
Strategic Research Institute, 500 Fifth . Process your
Ave., New York, NY 10110; (212) 302- Po0.ess your
1800 or (800) 599-4950. 0 0 hydrographic data...

March 17-28, 1997-Design For
Fixed Offshore Platforms, Austin, CARIS HIPS
Texas. Information: The University of
Texas at Austin, College of Engineer- CARIS SIPS
ing, Continuing Education Studies, P.O. Two co P S

Box H, Austin, TX 78713; (512) 471- Tw componens ofra
3506.comprehensive hvdrographic

3506. software system.

March 17-19, 1997-4th Internation-
al Conference Remote Sensing for
Marine & Coastal Environments,
Orlando, Florida. Information: Hydrographic Information Processing Sonar Image Processing System (SIPS) is a
ERIM/Marine Conference, P.O. Box System (HIPS) effectively processes large powerful software system for processing sonar
134001, Ann Arbor, MI 48113-4001; bathymetric datasets from a variety of imagery data. SIPS can either stand alone ormultibeam and interferometric systems. work in conjunction with CARIS HIPS.
(313) 994-5123, ext. 3234. Importing manufacturer's data Data loading from a variety of sidescan sonars

Vessel configuration and calibration analysis and multibeam and interferometric systems
March 19-20, 1997-ASNE Day 1997, Sensor information editing and data cleaning Automatic and interactive navigation, gyro,
Washington, D.C. Information: Ameri- using rigorous and well proven algorithms and other sensor editing

can Society of Naval Engineers, 1452 DTM building to create 3D visualization Line by line image viewing and editing
Duke St., Alexandria, VA 22314; (703) Creation of contour lines for field sheet Image geo-registration and mosaicing
836-6727. production with IHO cartographic standards Sensor corrections (e.g.slant range)

User-defined sounding selection ,,,%e Map sheet creation with on-line
and on-line digitizing support. wS46,0 cartographic editing.

March 20-21, 1997-PSTI/MTD 0.

Technical Forum: Emerging Technol- Unhiersal Systems Ltd. For International Inquiriesogy ~ ~ ~ ~ ~ ~ ~~~6 foR&,AedeSoln. 2•ookwood Avenue,. Contact Univer~sa Systems'Marketing. ..ogy for E8P, Aberdeen, Scotland. Frcdcricton. NB, Canada E3B 2M2 Department for a dealer in your area

Information: Jane Kennedy, The Petrole- Tel: (506) 458-8533 Fax: (506) 459-3849

um Science and Technology Institute,
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F Product Development 1
Angle Conversion Module ters allows operator to use own DOS self-contained; easy retrofit; filtration

based computer as display and data system reduces emissions; compact
logger for 2031H Electronic Flowme- design; can process exhaust up to
ter; real-time display in selectable 30,000 horsepower engines. Neptune
units of measure; package includes Marine Systems Inc. CIRCLE NO. 204
software, 9 pin serial connector, 9 volt
battery, and 30 feet of underwater DGPS Navigator
cable. G.O. Environmental Inc.

CIRCLE NO. 202

Strain Relief Fitting
Mini component nickel-plated brass
cord accommodates wires from 2.0

EZ-Tilt 3000 operates 5-18 VDC; mm to 5.0 mm; brass finish protects
unipolar or bipolar power supply; against environmental elements; liquid
ratiometric; 73.6 mm by 41.3 mm; tight; allows for submersible applica-
max. height 17 mm: continuous, tions with 150 PSIG pressure rating;
simultaneous inclination information O-ring creates reliable seal; available
for both tilt axes; max. range -75 to with BUNA-N seals. Sealcon.
+75 arcdeg; response time 40mS @ CIRCLE NO. 203
10-90% output; shatterproof polymer
tilt sensor. Advanced Orientation Sys- Exhaust System New 12-channel version of MX 400
tems Inc. CIRCLE NO. 201 Neptune Marine "2000" Exhaust Sys- marine DGPS navigator, the MX 412;

tem is designed to improve engine per- can track all GPS satellites simultane-
Flowmeter Software formance and eliminate environmental ously; built-in beacon differential
New addition to open channel flowme- problems existing in present vessels; receiver; carrier-smoothing technolo-

gy; accuracy levels less than 1 meter
(3.3 feet): includes all features of the

I 6-channel MX 400. Leica Inc.
CIRCLE NO. 205

Underwater Positioning System
Suited for local 3D locating within the

Record precision water range of up to 330 feet from a refer-
temperatures for periods ence point; full stand-alone system;
up to one year with an free of bottom to surface cables; can

instrument designed for be operated by single diver; accuracy

real ocean operation, of radial distance ±2 centimeters;
the WaDaR (WAter lightweight. PLSM. CIRCLE NO. 206

DAta Recorder), Model TL. Linear Accelerometer
The QLC-400T" is a low-cost liner

Features a simple, useful accelerometer; well-suited for applica-
design along with low cost, tions such as inclination, vibration,
low power consumption, tilt/sway, motion control, leveling, and
small size, large storage co- stabilization; one-year bias stability of
paitiO, high accuracy and •less than 0.05% of full scale; scale fac-
free WaDaR software. (ao.,e u r tor stability of less than 0.05% full

scale. AlliedSignal Inc. CIRCLE NO. 207

Have a spec sheet faxed or mailed to you: Satellite Phone Service
Phone: (206)888-3404 Fax: (206)888-3895 KVH Tracphone® is a fully stabilized,

three-axis system for open sea use;
high-gain 10.5-inch antenna: cost less

TSKA, Inc. 46208 SE 139th P1 per minute; less power from satellites;
North Bend, WA 98045 high quality voice and data; receives

and send phone calls, faxes, e-mail in
rough seas. KVH Industries Inc.

CIRCLE NO. 208
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Wave for Windows® Navigation Receiver Acoustic Test Probe
Complete system for wave measure- MNS 2000 receiver provides continu-
ment, analysis, and presentation of ous latitude and longitude positioning
data for wave and tides with current using Decca, Loran-C, Transit,
speed, direction, and CTD data; per- Omega, or GPS signals; provides
forms analysis with the S4DW direc- required positioning accuracies;
tional instruments; supports 2D and equipped with a NMEA 0183 data
3D graphic functions. InterOcean port. Racal-Decca Marine Ltd.
Systems Inc. CIRCLE NO. 209 CIRCLE NO. 215

Work Class ROVs PC Cards
Demon and Diablo ROVs; 3 ton The DT7102 series of PC Card-EZ TM

through frame lifts with four point portable data acquisition boards; stan-
skid attachment; Curvetech powered; dard single channel and scan capabili-
bolted outer frames; 6 point variable ty; dual analog-to-digital converter for SW51 operates in CW or pulse mode;
lifts to balance deployment; Intel 486 simultaneous sampling of two input amplitude, sensitivity, frequency, and
based control systems with 96 data channels; highly-accurate, time-based pulse-width control; displays transmit
channels; integral diagnostics for rapid phase analysis; programmable FIFOs; level, sensitivity, and performance
fault finding. Hydrovision Ltd. gap free data acquisition. Data Trans- criteria; saves lost time at sea; for

CIRCLE NO. 210 lation. CIRCLE NO. 218 ROV and manned sub; portable; sea
water resistance. Sunwest Technolo-

Structures Positioning Software Turbidity Sensor gies Inc. CIRCLE NO. 219

Target:StructuresTM is designed for WQ700 turbidity sensor is a low-
precise positioning and monitoring of cost, highly accurate submersible Load Viewing System
large mobile structures of platforms; sensor for in situ environmental or ELVIS (External Load Viewing System)
provides visual displays for crane processing monitoring; precision has a mini CCD color camera with 24:1
operators to guide structures to any optical system with sapphire win- zoom capability; subminature pan & tilt
target location to centimeter accuracy dows; EPA recommended incandes- integrated to a remotely operated con-
improving overall safety and efficien- cent light; 90' light scattering; accu- trol/monitoring unit; built-in, flat panel,
cy of the operation. Trimble Naviga- rate linear measurements. Global solid-state color monitoring display.
tion New Zealand Ltd. CIRCLE NO. 211 Water. CIRCLE NO. 216 Remote Ocean Systems. CIRCLE NO. 217

Sailboat Autopilot
P3BN Autopilot for use in medium
size offshore sailboats; digital com- IN MA DE PASIED
pass display; complete navigation IM GIN M EASIER
interfacing with NEMA 0183 Serial DEEPSEA Power & Light introduces
Interfacing; interface with all GPS,
Loran, and chart machine outputs; SeaCam-4000 withAuto-Focus
variable speed drive systems; 3 year Color Zoom Camera
limited warrantee. W-H Autopilots
Inc. CIRCLE NO. 212 $ Zoom out - it's focused 0 Zoom in - it's focused

Software Product
The "*-LINK" range of software
(Land-Link, Sky-Link, and Ocean-
Link) used in conjunction with the
Argos satellite system enables travel-
ers to transmit geographical location
positions and coded messages via
satellite; provides reliable fleet track-
ing and monitoring services. Ocean-
scan Ltd. CIRCLE NO. 213 The SeaCam-4000. With zoom, auto- or

macro-focus, rack mount or PC environment
u V RS-232 control. Quarter not included.Panel-Mount VGA Repeater

The COL-104 Model is a 10.4" color, DeepSea provides the most practical and dependable underwater imaging products
available. The SeaCam-4000 produces incredibly sharp and colorful images in a pack-

daylight viewable, panel-mounted age that is small, lightweight, and easy on the budget. Visit DeepSea's website to view
VGA repeater to bring PC screen dis- all of our simple, rugged, and deceptively affordable products for the serious, yet
play back on deck; uses active matrix practical professional.
LCD screen; 8 times brighter than POW ER & LIGHT
common available laptops; 13 x 11DEEPSE e POW ER&Ln
inches overall; 4 inches deep; optional Excellence byDesign
touch screen; ideal for electronic 4819 Ronson Court 0 San Diego, CA 92111-1803 MUSA
charting applications. Sport Products Tel (619) 576-1261 U Fax (619) 576-0219
Inc. CIRCLE NO. 214 ýhttp://www.deepsea.com N info@deepsea.com
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TECHNOLOGY TRANSFER?
hWs TIME YOU CONSIDERED THE

FISHERIES GROUP OF PUBUCATIONS, FROM COMPASS.

.... ..H1E I .ESV

"" -

FISHERIES PRODUCT NEWS

"(Where the Industry Shops" FISH FARMING NEWS
COMMERCIAL FISHERIES NEWS "The Business Newspaper for

"New England's Fishing Newspaper" North American Aquaculturists"

Yes, much of the technology, equipment and services developed for the oceans community
is readily transferrable to fisheries applications.

The Compass Publications Fisheries Group of publications provide the vital link between your
technology and the fisheries professionals who need it.

What better way to diversify your customer base and your bottom line? Recapture your
investment in oceans technology while providing field-proven solutions to the problems
confronted daily by fisheries professionals - harvesters (commercial fishermen), aquaculturists,
and seafood processors.

Begin a marketing program with the Compass Fisheries Group, TODAY!

COMPASS PUBUCATIONS, INC.
Fisheries Division / Stonington, Maine

FOR ADVERTISING FOR SAMPLE ISSUES OR FOR EDITORIAL
INFORMATION: TO SUBSCRIBE: MATTERS:

RICHARD W. MARTIN CHRISTINE GRAY SUSAN JONES

PUBLISHER CIRCULATION MANAGER EDITOR

~ 800/989-5253 E-MAIL
0a 207/367-2396 207/367-2490 comfish@aol.com

COMPASS PUBLICATIONS, INC. - FISHERIES DIV. e PO BOX 37 * STONINGTON, ME 04681
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OUTLAND T Looks Bac N, THE ANIMAL
= TECHNOLOGY THAT SEARCHES ...U F inc. _ _ _ _ _

Underwater Video Systems
DIVER HELD - ROV MOUNTABLE February Issue

I! Jws-6010 25 Years Ago
1972. Bethlehem Steel Corp. dis-
closed plans to build standard-design
265,000-deadweight-ton tankers, the
largest built in this country, in Spar-
rows Point, Maryland... .Harbor
Branch Foundation opened a new
marine biological laboratory near Ft.
Pierce, Florida to be operated in coop-

SLow Cost Remote Focus & eration with the Smithsonian Institu-
* Complete Package Light intensity tion and Dr. Edwin A. Link's Sea
* Low Light Color Camera Control Diver Corp... .Sippican Corp. (Marion,

We also manufacture internal Pan & Tilt Massachusetts) completed production
cameras, Lights, and Video annotation sys- of its millionth expendable bathyther-
tems. We can customize our products for mographic (XBT) probe... .National
your specific need. For more information, Oceanic & Atmospheric Administa-
contact: tion (NOAA) and the American Tuna-

OUTLAND TECHNOLOGY INC. boat Association developed a change
to fishing nets that reduced the mortal-1808-B Faith Place • Gretna, LA 70056

(504) 367-0104 * Fax: (504) 367-6754 ity rate of porpoise by 75 percent. FOR EXCITEMENT, FOR
Website: http://www.accesscom.net/outland AgoLT H, IN MOE NTS

E mail: outland@accesscom.net 15 Years Ago OF CRISIS
1982. NOAA reported that the lack of
a stable investment climate impeded OUR SECOND DIFFERENTIAL

CIRCLE NO. 106 ON INQUIRY CARD deep ocean mining....Sohio submerged MAGNETOMETERS
two steel tripods eight miles offshore HAVE ALWAYS USED 2 SENSORS SO EACH "CAR-
Alaska in water six meters deep to RIES ITS OWN BASE STATION." THIS GIVES 1/10

TO 1/50 GAMMA IN THE REAL WORLD.
study the formation of natural ice bar- (150 TONS AT 1500 FT., LARGE SHIPS 2+ MILES)

CALLTAUBER riers. The arctic ice study was private-
ly funded... .Scientists from Harbor

• To solve your battery problems Branch Oceanographic Institution,
- To fill your battery requirements diving off the Bahamian Island of San ,
* Current needs or future projects Salvador discovered algae at 810 feet, -- ..

a depth where algae were not known to
Over 25 years designing and exist before....Westinghouse Electric
producing battery packs for Corp. (Annapolis, Maryland) deliv-
marine technology equipment. ered a new surface-towed search sys- DOWNRIGGER

tem (STSS) to the Navy that could --- DEEP
Computerized engineering search, locate, classify, and identify

for design assstalnce. objects on the seafloor at depths to
6,100 meters.

10 Years Ago 6. - ,
1987. The U.S. Air Force decided to - :oro 6
bypass the grounded space shuttle and

FAST SERVICE procure 20 medium launch vehicles to
"* COMPETITIVE PRICING put GPS into orbit....In the midst of a

• SPECIALIZED AND depression in the offshore oil industry,
STANDARD BATTERIES companies began producing low cost DOWNRIGGER

"* COMPLETE TECHNICAL ROVs. In 1984, low-cost was defined SHALLOW

SUPPORT as $26,850 for a Deep Sea Systems Systems From $1500 to $4000+

- QUALITY International Inc. (Falmonth, Massa- SEND FOR FREE INFO
CUSTOMER SATISFACTION chusetts) Mini-Rover; the next lowest $3 ($5 INT'L) FULL INFO

The key to our success. cost ROV was $100,000; the remain- $29 ($34 INT'L) 70,000 WORD, ILLUSTRATED BOOK
LIEBHAZET PROTON SEARCH MAGNETOMETER

TAUBER ing ROVs were priced at $300,000 to PRTO ISRH "$400,000. New prices for some were
ELE CT R© N CS N C , in the $5,000 to $7,000 range./st/ M.. DALTON RESEARCH, 6035ABERDEEN, DALLAS, TX 75230.(214) 691-4925
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5 People -OORE
LIH M

SUD, SUL & SHO series detectors
for use with IL1400A & 1170 SRVICE

Radiometer/Photometer -
The source for complete
news and data on the-M [worldwide offshore oil and

gas industry.
Coutts Durham

.. • ,,,: •NEWSLETTERS
Jeffrey Coutts was recently named
the new managing director at Alluvial Offshore International

Pressure tested to 120'depths Mining (Sudbury, Suffolk, U.K.). He Newsletter• rsuetset 2'etswill be responsible for the technical Nwlte
* 200 to 3300 nm spectral range and Offshore Rig Newsletter
S7 - 10 decade dynamic range and commercial development of the Interfax Offshore Report

* Corrosion resistant materials company in its operations worldwide.

SN.I.S.T. traceable calibration AHe comes to the company with over 20 Gulf of Mexico Newsletter
* 100 foot long cable years experience in civil and offshore

ýic geotechnical engineering.m 911,a DA TA
The technical/deputy director of the PUBLICATIONS

i Naval Meteorology and Oceanogra-
17 GRAFROAD phy Command, Dr. Donald L. Dur- Offshore Rig Locator

* RY'OR, .MA 01950 ham, has been awarded one of the Offshore Field Development6TL 50t6552 OffshorelFieldDevelopmen

0] FAX 508-462-0759highest non-military honors bestowed International
0 E-ai: * i ati-lighmcm by the Secretary of Defense- the Sec- Gulf of Mexico Field

RL htp/wwgt, .cm retary of Defense Medal for Meritori- Development Report

CIRCLE NO. 109 ON INQUIRY CARD ous Civilian Service. The award was Gulf of Mexio Drilling Report

presented at a ceremony held at the G ulf Dicori es
Stennis Space Center in Mississippi. Industry Directories

EdgeTech (Milford, Massachusetts) RESEARCH
has appointed Roger Caron to man-
age its newly established Houston. Offshore DataServies'
Texas, office. He will be involved extensive industry data bases
with all product sales and equipment aist our research staff in
leasing while initially being responsi- poding ormatin
ble for the Gulf of Mexico area. providing infomation from

simple data reports to in-depth
DigiCOURSE Inc. (New Orleans) has consulting studies.

announced that Kim Fairweather has
joined the company and will focus on
North and South America marketing COMPUTER &
with responsibility for deep water ON-LINE SERVICES
positioning products. Jay Bole has

1 also joined the company and will be Most Offshore Data Services
LOW-COST responsible for the same market with products are available on

NOW P YOU fN CNTROL. shallow water positioning products. computer diskettes or through
OF " PSm N: c our on-line service.

" Gravity referenced m 21 point calibration provided Eastman Kodak Co.'s (Rochester, New

"iAnalogvoltage s*Optionaltemperaturesensor York) Commercial & Government
"outpus r ing e aForgeM uts Systems division announced that Carl For free samples or more

U .±20* range For greater resolution, ask Frfe ape
"±-0.01 resolution about our 700 Series A. Marchetto has joined the ranks as inormation, write:

precision tiltmeters, director, image acquisition systems,

APPLIED" . and v.p., commercial & government Offshore Data Services
GEOMECHANICS systems. The company also an-

1336 Brommer St., Santa Cruz. CA 95062 USA nounced that L. Charles Meeks Jr. P.O. Box 19909
Tel. (408)462-2801 Fax (408) 462-4418 has been appointed the position of Houston, Texas 77224

Distributed by Mecco marketing and program development
Tel, (206) 788-4522 Fax (206) 788-0639 director and v.p., commercial & gov- or call: (713) 781-2713
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BLUE WATER U Technology
ENGINEERING" W H . . resoaby

Ocean Engineering Services
Underwater Hardware Design & Fabrication h t :/ivevveb I o

914 BEGONIA COURT TEL (619) 438-3232
CARLSBAD, CA 92009 FAX (619) 931-7994

PRODUCT SALES MANAGER Ocean Engineer Needed
Rapidly growing manufacturing company is looking

Be challenged. Spearhead expansion recently acquired for an Ocean Engineer with 3-5 years' experience.
line of reverse osmosis filter adhesives, other adhe- Duties would include project management, mechan-
sives/sealants, moldable compounds, and waterblock/- ical product design, and customer technical assis-
waterproofing materials into diverse market applications. tance. Please forward resume, references, and
Function in technically supportive environment, salary requirements to:

Sales experience and technical background required. / - U F TATIO N
Send qualifications to: Q

Gregg Pelagic, General Manager "IHNOLOGIES
Fluid Polymers Division, Chase Corporation P.O. Box 1171, Biddeford, ME 04005
128 First Street, Pittsburgh, PA 15238 Or email: tcook@flotec.com

R L Deep Diving Submarine For Sale or Charter
World' Lars I y oABS certified diver lockout submarine, in excellent condition. 1200 feet

III diving depth, with one pilot and five crew. Large viewports, powerfulMARINE GRAVIT MEESMGNTMTR underwater lights, manipulator arm, sonar, full navigation and communi-

*and RELATD EQ cation systems. Ideal for tourism, wreck hunting, salvage, underwater

I I filming, and scientific research.
l Tel/Fax. England (44) 1285.760620

1109 Pecan StreetROV Available For Hire Oceanlec Bastrop, Texas 78602
MAXROVER MK1InAludes: S , MSubsea connectors, cables e High pressure valves

Includes: Sonar, Manipulator, Wire Cutter, Acoustic releases, transponders e Pingers, beacons e CTD's
5500-ft. Tether, Maximum Depth 3000 ft. current meters e Water sampling equipment e Camera systems

Sherwood Underwater Systems 1-800-733-0221 512/332-0221 FAX: 512/332-0609
(905) 934-8615

MANNED 1 LEASE DIRECT FROM MANUFACTURER
S U B M E R S I B L E SOUNDERS,SOFTWARE,DGPS,COMPLETE SYSTEMS

I _for HYDROGRAPHIC SURVEYING
AQUARIUS III expert assistance is part of our service3-Man 1200' Depth i 25 years of hydrographic experience

Observation/Work Submersible INNERSPACE TECHNOLOGY, INC.
Subsea Workboats CG

(Tel) 206-767-7100 (Fax) 206-762-2023 L _ 36 INDUSTRIAL PARK, WALDWICK, NEW JERSEY (2011 447-0398 FAX 447-1919

Macfarlane Shipping Co Ltd TRANSONICS
Underwater Acoustic Transducers

Ofshore :Chartering :Sale & Purchase Specialize in custom design - fast delivery
Shipbrokers :fModel 250, 258 and SB31-cT replacement transducers-10kpsi rated

Specialising in Survey Research and Offshore Support Vessels worldwide since 1980. Side scan arrays, Lf/Hf spheres, Dual/Split beam arrays
Deenmouth Cente Telephone 44 - 1224 - 249255 4841 E. Meadows Dr. Ph: 801-649-2930South Esplanade East Telex 739736 maeshp g Park City, Utah 84098 FAX: 801-649-3052
Aberdeen ABII 9PB Facsinsile +44 - 1224 - 249277
Scotland, U.K. Contact: Ian G. Macfarlane, Mng. Dir. Internet: trans@sisna.com Home page: http://www.sisna.corn/transonics

CTFM SONAR REFURB EG&G Long Base Line Acoustic Transponder System!
(All AMETEK Units) Used 1 time. Tested compatible w/ORE Trackpoint II Deck Unit.

REPAIR or UPGRADE with FFT Analyzer and other current sub-units 1 Qty Deck Unit w/16 Channels w/transducer $2,500 ea
10 Oty Transponders, 8-14 kHz (Model 745) $1,500 ea

SUNWEST TECHNOLOGIES, INC. 2 Qty Acoustic Releases, 7.5-14 kHz (Model 722A) $2,500 ea
Tel: (619) 588-4264 * FAX (619) 447-6249 12 Oty Syntactic Foam Buoyancy Collars (6.75" id) $ 200 ea

We support all AMETEK-built acoustic devices Call Tom Wasden, Ventura, Ca. (805) 648-4179, Fax (805) 648-4568

DIGITAL TRANSMISSION ON OCEANOGRAPHIC COAXIAL CABLE
Use our modems to transmit signals in * 1.5 megabit/second data uplink Read and Write Hewlett akrd Dta on the IMP./
digital form up LONG coax cables from * 19.2 kilobitls command downlink Translate HP Programs to DOS
your towed or tethered system. Power * 600 V dc, 4 A power link Data Conversion Service .. .
and commands go down the same cable. * 5 km cable length, more optional Hundreds of Formats rSWEGO lOFTWARE

os 4" x 6' x 0.8' VME bus cardn. HP SI HPUzersSince1986

SGeoAcoustics Inc. ,~i P: 0,Bx30-Owg. Ilini 604030,
Box 790, Aurora, Ontario, Conado L4G 419 905.727.8207 fax 905.727.0516 CPM e- -
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DC Brushiless Thrusters
Mesoocosm & Potomocorrals. MANUFACTURED BY TECNADYNE

Mochness, Neuston, Bongos.
Aquacuiture & Custom Design, 1/4-1/2-1 .0-2.0-4.0 hp

Accessories, Hardware & Morel 4-100-150-280 VDC

750-1 500-7500m
Built in the

USA
ýA& since 1986

fi_,Ll~hll 1 0Tecnadyne, Inc.
99AP RM MFax: 1.6 19.756.9880

700 - B1 South John Rodes Boulevard - Mellbourne, FL 32904 VISIT OUR WWEB SITE Voice: 1.619.756.9660
Tel.: 407-728-9116 - Fax: 407-722-0351 wvwwdecnadyne.com E-mail tcsales@tecnadyne.com

mum BSend stiffenems cable clamps. design and manufacture I b'15 MARINE SERVICESCab lee degradation analysis accounting lin, anne, wsre wear and fatigueQ~Elngineering sc~iftare and services fnr wirde vaniety of marnea structures 0- Navai Architecture and Saivage Expertise

fl* liadynannc rnunnng design & analysis inr buonys and ocean stractures H -AZMAT HAZWDPER, Fire Fighting & Oii Spiil Trainingfl ~ Anchre analysis and design using 519 ANCHOR I rPEs. Deep Ocean and Salvage Engineers Who Dive!6619 Vat fTXo structural and nanal archintectural design and analysis wzwrsitcr *g a a 3 Ha urv t ersC
61VaVedHoustonr, TX77057; Tel: (713) 78998341; Fax: (713) 799-0314 _______________________________

____ ____ ____ ___ ____ ____ ___GALVANIC TIMED RELEASES
t! EA The Sea Catch Toggle Release TR7. ldonCost-effective electrochemically degraded iinks avaliable in durations rang-

SCATCH, Feilfuring -Perpendicular or paral- WFil-rve ing from one minute to 100 days. Trigger ciosure mechanisms, open
TOGGLE RELEASE TECHNOLOGY iei release directions CC` world wide. ecp aes ees al upr uy rsbufc ntuetba

-~la Tipte geH~pnesatel d lo> tor floats. Stock and custom-designed releases available from:M~M~l -CIOm Tanespte• . I fF.. In.Wdi aipuNew
frmsti espnt 703 Curlew Rd.,Dla Beach, FL 33444 P.O. Box 60,.apu e Zealand 0254

,81a HaaobsuWAn Lan 32Wight. 4 lbs PH/FAX. (561) 272-7691 PH/FAX: 011-64-9-432-0645
Tel : (206) 858-1985 *Cetljtied break toad.:a
Fax: (206) 858-18 520ls ue ed~ John SoundLa

N.r,'al Arhitect,, lnsirunrentirain Enginr-r. * Affordable transducer calibration
iri~ bi.haicral Fngirievn., Soiir.arsngiEn&-. Targets - 10dB3 6. 912" 304 SS Spheres

EEWS *l-j SP23LT & SB31 CT-ATM 504 Telephone
Scientific Marine Services, Inc. transdUcer repair & replacement

OFFSHORE INSTRUMENITAT16Ný F__10 siaW~iic Phone (619) 258-8342 9243 Fairlawn St.
IEscundide, CA 92029 Fax (619) 562-0832 Santee, CA 92071

- MARINE ENGINEERING Tel.. t.1S73-31 Contact: Earl Johnson
MONITORING SYSTEM DESIGN eFax:. (619)so7370232

Bird Seismic Services Inc.
High Resolution Seismic Specialists

Complete High Resolution Seismic Surveys
. Equipment Rentals

509 Sullivan Street * Miami, Az * 85539
(520) 473-3133 E-Mail BlRDl@juno.com

NAUTRONIX, INC. * ROy andDie

Hydraulic Guillotines

Marine Electronics Applications & Systems a*Seel Rope Cut Capaci

e Lightweight Handheld
ELECTRONIC/ACOUSTIC ENGINEER Units Sb

Armored Cable Cutters
Nautronix's San Diego office is seeking an Electrical/Acoustic - Custom Toot Design

Engineer with the following qualifications:
"* Background in hydro acoustics FOR LEASE
"* Knowledge of acoustic tracking systems Klein 595 Side Scan Sonar w/color monitor, simultaneous

and acoustic transponders dual frequency 100/500 kHz, 500' Kevlar cable and 2000'
"* Product development armored cable on an electrohydraulic winch. Full spares.
"* Advanced theory development and application Short- & long-term leasing available. Call Search, Survey

towards new products & Recovery at 1-800-408-1234. Operation techs available.
"* Circuit board layout of new designs [CAULFIELD ENGINEERING
"* BS Degree or equivalent and 4years' experience - Shallow Marine Digital Surveying

Nautronix offers comp~etitive salaries and an attractive benefit * Acoustic Core@ Software Systems
package. Send resume and salary history to: Nautronix, Inc., 15051 Hayton Rd., Qyama, B3C V4V 209
15150 Avenue of Science, San Diego, CA 92128, or Fax: I(250) 548-3244 FAX (250) 548-3288
(619) 675-0990. FOE. Internet address: caul-eng@junction.net

WUXI HAIYING-CALTEC
- a ELECTRONIC EQUIPMENT CO., LTD.

§Ub -ea ACOUSTIC TRANSDUCER
--- Underwater Survey and Location * PIEZOELECTRIC CERAMIC

Pacific Marine Technology Centre e ECHOSOUNDER
1 - 203 Harbour Road Phone/Fax (250) 380-2830 20 LIANGXI ROAD, WUXI, JIANGSU, 214061 CHINA
Victoria, BC V9A 3S2, Canada (E-mail) wst@islandnet.com TEL: +86-5 10-5884899, Fax: +86-5 10-580 1948

(website) http:/Awww.islandnet.com/subsea



Soapbox
Where is SeaWiFS? By Dr. James A. Yoder

Dr James A. Yoder During 1987, SeaWiFS design and tech- the ocean color temperature sensor
is professor and nical specifications went through many (OCTS) launched last fall on the Japanese
associate dean of iterations based on advice from university Space Agency's Advanced Earth Observ-
oceanography at and federal scientists as constrained by ing Satellite (ADEOS).
the Graduate technical, size, and cost considerations. If I NOAA and NASA are working together
School of recall correctly, the final SeaWiFS config- to process and distribute OCTS imagery for
Oceanography, uration planned for Landsat-6 was for five U.S. coastal waters, including those off
University of visible and near-infrared bands for ocean Alaska, Hawaii, and Guam. The SeaWiFS
Rhode Island. He is currently on a one- pigment and atmospheric correction and Project is also working on technical issues
year temporary assignment to the Mission for three infrared bands for sea-surface related to acquisition of data for U.S. coastal
to Planet Earth Science Division (Code temperature (SST). waters from the modular opto-electronic
YS) at NASA headquarters, where he man- In the summer of 1988, SeaWiFS was Scanner (MOS), a narrow swath ocean color
ages the Biological Oceanography Pro- kicked off the Landsat-6 satellite owing to scanner built by Germany and launched by
gran. Yoder was a Jet Propulsion Labora- a contract dispute between NOAA, NASA, India on its P-3 satellite last spring.
tory visiting senior scientist assigned to and EOSAT. (Losing the ride on Landsat-6 But all this still begs the main question:
NASA from 1986-1988, during the period turned out to be a blessing in disguise since where is SeaWiFS?
when SeaWiFS wasfirst conceived, the satellite went in the drink off California SeaWiFS is on the SeaStar satellite

following an unsuccessful launch attempt located in one of OSC's test facilities near
W hat happened to the National in the mid-1990s.) Hughes and NASA still Germantown, Maryland. It is in the final

Aeronatutics & Space Administra- had an agreement to build the sensor, but stages of testing (pre-launch testing tries to
tion's and Orbital Sciences Corp.'s (OSC) there was no ride for it. simulate the launch and the space environ-
sea-wide field sensor (SeaWiFS)? If and A year or so later, NASA formed a new ment and, in effect, tries to "break" the
when will it be launched? Why is it taking partnership with Orbital Sciences to put satellite and sensors). OSC's launch vehi-
it so long? Is "SeaWiFS will be launched the SeaWiFS sensor on OSC's new con- cle, Pegasus XL, had two early failures,
soon" now the fourth great lie? I have been cept for a small satellite (SeaStar) to be followed by three successful launches, fol-
either asking or trying to answer these launched on their new concept for a launch lowed by another failure at the end of last
questions for almost 10 years. I recently vehicle (Pegasus). year. OSC engineers believe they have cor-
moved (temporarily) from University of Thus, we now had a new instrument to be rected the problem leading to the last fail-
Rhode Island to NASA headquarters, so it installed on a new satellite to be launched ure and expect the XL to be soon re-certi-
is my turn again to answer, rather than ask, with a new launch vehicle backed by a new fled for launch.
these questions. concept of NASA-industry partnership. The Assuming that SeaWiFS and SeaStar

I will attempt to do so with this article key word is "new" and the answer to "Why pass their final tests and that the XL is re-
but, first, some background, is it taking so long?" should now be obvious certified for launch in the near future, Sea-

I first came to NASA Headquarters in to anyone who has developed complex WiFS COULD be launched as early as late
summer 1986 to serve a two-year term as a instruments and mechanical systems to spring or early summer 1997.
program manager in the Ocean Branch. In work in space, the ocean, or other harsh What lessons have I learned from my
the political and budget climate of the environments. "New" takes time. SeaWiFS experience over the past 10
times, a business-industry partnership was So where are we? years? First and foremost, I appreciate just
the only U.S. option for an ocean color In anticipation of a SeaWiFS launch in how difficult it is to design, build, test, and
mission for the early 1990s. EOSAT Corp. 1993 or 1994, NASA created a SeaWiFS launch even relatively simple new space
(at that time, a joint venture between Project Office at Goddard Space Flight systems. The beauty of one of NASA's
Hughes and RCA) was particularly recep- Center (GSFC) in the early 1990s and early remote sensing programs, Nimbus,
tive to the partnership idea. EOSAT man- selected a large science team, including was that the same basic satellite design and
aged the Landsat program under contract representation from many countries. What the same launch vehicle were used time
with NOAA. have we been doing all this time? after time to launch new instruments. The

In late 1986, EOSAT proposed a part- The science team has continued to work success rate was very high and the time
nership to put a small and simple four- with CZCS and other satellite data, col- between missions relatively short. This is
channel ocean color scanner (SeaWiFS), to lected in-water bio-optical measurements also the concept behind NOAA's polar-
be built by Hughes, on the Landsat-6 satel- for algorithm development and validation, orbiting weather satellites, which include
lite. Under the partnership concept, NASA developed new approaches to correct satel- the advanced very high resolution
investigators could use SeaWiFS data for lite data for the effects of the atmosphere, radiometer (AVHRR)-an instrument used
research and EOSAT would retain the and used aircraft observations where possi- by oceanographers for more than a decade
rights to sell data-particularly real-time ble to support Joint Global Ocean Flux to determine sea-surface temperatures.
data-to commercial users and for govern- Study (JGOFS) process studies and other Secondly, true partnerships (which are dif-
ment operations. In 1986, Landsat-6 was oceanographic programs. ferent from traditional contractual agree-
scheduled for launch in 1990. The SeaWiFS Project at GSFC has also ments in that both parties share risk)

Thus, a ride on Landsat-6 seemed the been busy and is the leading U.S. group for between government and industry for
earliest option for an ocean color scanner technical issues related to satellite ocean space missions are possible-but not yet
to replace the coastal zone color scanner color measurement . The project interacts easy. In the big picture, a successful
(which stopped operating in 1986) to sup- almost daily with OSC on technical "chal- NASA-OSC partnership leading to suc-
port commercial, operational, and scientif- lenges" related to calibrating, testing, and cessful SeaWiFS launch and operations
ic applications. Both NASA and EOSAT refining SeaWiFS and SeaStar. Others in may be a more important legacy for space
management approved the plan and the the project are now involved in evaluating, science than even imagery from the new
partnership was born. calibrating, and developing software for sensor. /st/
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- D. G. O'Brien, Inc. optic and Shells are available in a variety of mounting
electro-optic connectors and cable styles and materials including titanium for added

assemblies are designed using stringent military strength and weight reduction. Terminations can
specifications as a guide to provide ruggedness and accommodate armor or Kevlar® reinforced cables.
high pressure tolerance for use in hostile environments Fibers loose-buffered within a stainless-steel tube or
where connector reliability is critical to your overall tight buffered within a Kevlar serving can be ter-
system function. minated, negating environmentally induced cable

Available in a wide variety of layout con- strain imparted on the fiber through the termination.
figurations ranging from single channel to multi- Let us help you "Light up Your Capabilities.'
channel, with or without electrical contacts. These We have a lot of connections at the bottom. Call, write,
connectors have been designed to accommodate fiber or FAX:
sizes 9/125 p, 50/125 A, and 62.5/125 ju with average
insertion loss per channel of less than 0.5 db at * *'*iu t
850/1300 nm for multimode and 1.0 db at 1300/1500 nm U . 53 Ef fl HNC ,
for single mode. Operational at depths up to 22,000 ftH
the receptacles provide open face pressure capability WE AA• E A LIT IF CHNNECT|ONS AT TIE BOTTOM
up to 10,000 psig, which offers further protection to One Chase Park, Seabrook, New Hampshire 03874
your system in the event of cable damage. Telephone: 603-474-5571 FAX: 603-474-3161
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-' I IGENERA T/-s AlHEA LV SOAAR & LTLTRAso\Jc TECH.VOocGIES

A PROUD HERITAGE
OF INVENTION AND
INNOVATION
Frmore than 50 years, Maý,sa has been a pioneer 'in

Awl the development and m-anLlfaC'Lure of electroacouIstic

~ tranSCdc cers and systems for both Underwater sonar and
air LUltrasonic app~lications.I Today, that half century of technology development
continues. With over 1 50 patents and our experiencecd
team of specialists, Massa is uniquI-ely ClUdified to solve
your problem with one of our many standard products or

!Z~rZ~e throu~gh cu~stom design.
It S S i V 4For innovative soIlutions to your most demanding

NI~~ ~ ~ --fý Co A J•w 1 IJý 011ý` 0 R IO electroacouIstic sensing reqJuirements, call Massa todlay

280 L TET .'l .cý'., MA 02043-1796 U SA at 1-800-962-7543.
TEý67/4800 Ffx: 617-740-2045 CIRCLE NO.113 ON INQUIRY CARD
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