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Update from the Chair
Rich Findley, RSMAS

In January, [ representad RV TEC at the wanter quartarly
UNOLS Council meeting. At thismeeting in San Diego, al
Scripps Institute of Oceanography, | presénted a summary
of the procesdings of our October 1992 RVTEC organza-
tional meeting. The UNOLS Council endorsed the mission
of RVTEC and our goals for 1993,

Recemily, Dave Epp, Associate Program Manager, Marme
Geology & Geophysics at NSF-OCE, has requested thata
Multibeamn and Imaging Subcommittee be formed under
the auspicesof RVTEC. Bob Tyee from URIhas consented
10 serve as Chairman of this sub-committee. Dave has
provided a listol prospective members 10 parucipaie inthis
activity. If you have an interest in this effort please contact
me.

Another area of activity comes as a result of the Fleet
Improvement Committee meeting held on April 28-29 and
a workshop on “The Future Vessel And Facility Needs Of
Coastal Marine Science” held in Williamsburg, Virginiaon
February 21-24. This actvity is generally concemed with
developments and improvements in technical suppart on
UNOLS vessels, and specifically with data acquisition
standards and data distribution. | am coining the acronym
UDEF for UNOLS Data Exchange Format for discussion
purposes.

Pursuant to this effort 1 have begun researching CDR
(Recordable CDROM) and netCDF, a standard scientific
data format developed with support from NSE. | will be
posting some information to UNOLSRVTEC about this

fordiscussion. [ have been in contact with with Ken Prada
of WHOI about a presentation on netCDF and C-link (C-
link is a method of connecting the shipboard computers o
the internet on a fall-time basis) and with Ellen Kappel of
JOT about a presentation on SeaNet. 1f you are anexperior
know of an expert on CBR, netCDF, HDF or SeaNetorany
other data standard please get in touch with me,

I will aleo be attending upcoming meetings of UNCLS
Council on July 15 and 16 and The Fleat Improvement
Commitee on July 19 and 20. Both meetings will be in

Oregon.

I am excited with the response of the group 1o postings on
UNOLS RVTEC. Afteronly a few months since this group
was formed, I have seen several bursts of activity concern-
ing a desire among Research Vessel Technician Groups 1o
share information openly, When you reply toone of these
postings be sure to address your rely to UNOLSRVTEC
imstead of just the party who started the discussion so that
we may all benefit from the response.

Editor's Note: Accordingto Annette DeSilvaof the UNOLS
Oifice, JOI would be pleased to coordinate the effort to
introduce SeaNet to the UNOLS Fleetand JOI is prepanng
a proposal o be submitted in December. To get technical
fsedback prior to proposal submission, Ellen Kappel of JOI
and/or others working on SeaNet will make a presentation
at our September RVTEC meeting. If you have opinions or
views in the meanwhile, please express yoursell with a
postung to UNOLS.RVTEC, or call Ellen at (202) 232-
3900.



RVTEC Annual Meeting is coming up!
19-21 September at UCSD-SIO

Plan to [ty © San Diego on Saturday 18 Septemberto take
advantage of the lower airfares available with Saturday-
night layover. David Wirth has promised an informal get
togather on Sunday afternoon September 19 at Scripps,
including a tour of the STS fazilies. On Monday mormng
the 20th, we will start out with administrative business, but
sftermoon-of the 20th dnd the moming of the 21st will be
working sessions dedicated to ADUPs and CTDs. On the
afternoon of the 21st, we will meet for summares and
subcommitzee work but we plan o conclude by 3 FM in
order toallow those participantswho willbe antending MTS
93 (22-24 September inLong Beach) toravel north o LA,
Thetheme for MTS "93 ix "Technology Requirements in the
Nineties”; Gene Edgerton of Western [nsirument Corpora-
tion is this years MTS Chairman.

For our sessions 19-21 September, please bring a five
minue or less show and tell of something that you feel s
onique to your insttution. This doesn't have to be elaboratz:
a picture, sketch, etc. is fine! Ouridea is to get S0ME Cross
pollination going.

We-have mentioned 10 RD Instruments that thers might be
interest from some of our RVTEC members m a workshop
or classto be held at RDI the week of 13 September, on the
front end our RVTEC annual meeung at SIO on 19-21
September. Unless there is interest from six or more people,
though, RDI probably will not be able 1o accomodate. By
23 July, please let us know if you have an interest in such
a pre-meeting get together with RDI technical staff, and if
so what you would like as content, OK? (post this o
UNOLSRVTECGD)

Please send any changes-in your mailing address, telemail

address or internet address. as well as suggesnons for
‘agenda uiemsfor the upcoming meeting 1w UNOLS RVTEC.

Wa're looking forward (o getiing wgether in September,
and in the meantime (o hearing additional ideas on E-mail.

Regards, Rich Findley and Doug Biggs

Performance Review:
The General Oceanics Model 1016
Intelligent Sampling System

David Wirth, SIO-5TS

We have used the first GO 36-place pylon purchased by J.
Bulbister at PMEL on P19C, Lynne Talley's cruise, 22 Feb
- 15 Apr 1993, We also had a backup unit from GO on loan.
During the cruise we used both pylons, The PMEL package
developed a problem m the deck unit which we were able lo
repair at sea with email help from GO engineers,

When the loanér developed & problem inthe underwater
package, we switched back to the one owned by lohn Bul-
lizter and finished the craise. Al the end of the truise both
systems were retumed to GO for rehabilitation,

We have just finished P1TN, Dave Muasgrave's cruise on R/
V Thompson, with the repaired loaner pylon from GO, This
one we have purchased and it will continue on G. Roden's
cnuse, PIAN. WHOI has also purchased s sysiem which
Justarmved as a back-up uniten P14N, Both units will then
be used on P10 in the Fall, Mindy Hall's cruise, by the
WHOI CTD group,

Our experience has been very positive, Usérs especially
like the positive confirm trip information and the ability 1o
teturn the tripping arm to home position or back to 4 non-
confirmation pownt and then remrip the boule inthat position.

The problem with the sticky release pins has been rectifisd

by changing from 55 o Teflon.

The main thing that remains to be devéloped 1s the software
integration of the pylon with the CTD data. The intellizent
pylon communicates via the deck unit with a PC and there
is no software (o provide botle trip data on the CTD daa
stream, ODF uses it's own software on Sun work statdons
and the pylon-communicating computer becomes a win-
dow on the Son system.

sach successive system has incorporated improvements.
The long WOCE lines in the Pacific should test the long-
term- reliability of the system. We'll keep everybody in-
formed of continued developments,

Planning for JGOFS Arabian Sea Work

Sharon Smith, Lou Codispoti, John Memison, and Charlie Flagg have submitted a proposal to NSF-OCE for "Management
and S¢ientific Services in Suppor of the US JGOFS Arabian Sea Process Smdy”. To coordinate the details of core program
sampling that will be carried out by personnel from many different institutions, Sharon et al plan a series of meetings 1o set
up standards for calibration/ intercomparison among the various institutional groups before field work begins in Fall 1994,

For further information, contact S.SMITHSHARON.



New Multiple Corer

The R/V Alpha Helix recently received (unding from the
Natonal Science Foundation 10 add a "muliple corer” 1o
her shared-use shipboard equipment poal. The corer has
been ordered from Ocean Instruments, Inc, of San Diego,
California and will be essentially identical © & Corer
recently deliversd to Moss Landing Marine Labatamory.

he following articles by Dr. Susan Henrichs and by Dr.
Ken fohnson describe the system and discuss its perform-
ance at sea.

Description of Sampler
Sosan Henrichs, U Alaska

The "multiple corer” design is based on that of P.R.O,
Barmett, J. Watson, and I Connelly (1984, Oceanologica
Acta T: 399-208). Tn principle, its opération resembles that
of the Craib corer, but the "multiple corer” iS larger and
heavier. Aneight-legged. conical supporting framework
suppons a hydraulic damper at the apex. This controls the
vertical movement of the assembly which carries the 8
coring wbes. When the corerreaches the seafloor, the
supporing framéwork réses on the botom mmd the tormg
tube assembly is held in the raised position. As the wire
slackens, the hydraulic damper slowly lowers the conng

with minimal disturbance. When the wireis drawn taul, a
mechanism closes valves at the wp of each wbe, then
releaszs bottom “cors catchers” which swing down to rest
on the sediment surface. Asthe coring mubes are pulled cut
of the sediment, the "core catches”™ swing into place be-
neath the tubes. The hetght, (ully extended of the "multiple
corer” i53.6m. s diameter at the base 15 2.5 m, and itweighs
780 kg without lis lead weighis, The coring tubes are 10
¢m in diameler and 70 cm long, and aré sasily removed
rom U support framework.

The “multiple corer” is by reputation very rehable, and
should be pseful for sampling from continental shelf o
Ebyssal depths. The muliicorer 15 projected o be available
for use gboard the Alpha Helix m September, 1993, to sup-
plement = present benthic sampling inventory of Soutar
corer, 3 ME-TIT(.25 m2 box corer, and a piston corer.

Field Performance
Ken Johnson, MLML

AnOcean Instruments Mullicorer was tested from the R/Y
P1. Sur on June 15 and 16 by Ken Johnson of ML ML and
Will Berelson of USC, John Hedrick of Of was present

Photoof a 1/2 scale prototype of the O multicorer, by Andy Heard (MLML) during manufacturer’s field tests earlier in 1993
The prototype version has four tubes, while the production version will hold 8 tubes. The production version is 3.6 m tall,
2.5 m in diameter and weighs 780 kg,



to observe the operation. This cruise was the {irst deploy-
mient of the full-size Ol Muluacorer, which deploys 8 core
tubes,

The Multicorer consists of an outside frame of galvanized
pipe. and un weight frame on which a setof 4 inch diameter
core tbes are mounted. The inner frame, which js con-
structed of stainless steel, is hydraulically damped. After
the inner weight frame is dropped, each tube top i sealed.
Tube bottams are sealed by a shovel type arrangement after
the coreris pulled outof the bottom. Ourmitislimpressions
of the Ol Mulucorer were that it collecied subcores of
excellent quality, The sediment-water interface was well
preserved, with no sign of disturbance.  Analyses of
oxvgen in the overlying water indicaied no leakage in the
cares. Deploymemnts occurred in sea conditions from rela-
tively calm to 6 to 7" seas and 30 kt winds. No problems
with pre-mipping occurred. However, in one case, we
apparently bounced the corer an the bottom, when the ship
pitched on a large swell, while coning in shallow water (100
m). This caused some damage to the corer, but Ol sees a
clear solution 1o this problem.

In summary, we collected more cores, (aster and of higher
quality that we have ever achieved with a 0,25 m2 Soutar
corer, MLML has since acquired ﬂuscnmrsz:aferml’up
h;stmmubythnmamﬁmmu:tw:llbemdmanHSF
sponsored study of metal fluxes on the continental margin
by Johnson and Berelson on several cruses dunng the
course of the next two years. Intersutial waters from cores
collected with the Multicorer will be smalyzed for numents,
organic and inorganic carbon and a suite of trace

metals. Subcoring is not necessary. Individual core tubes
were removed from the corer and easily carried © a cold
toom for sectioning. Core tubes can also be placed directly
in a whole core squeezer for exmaction of pore waters.

(The First?) Vessel-Mounted Broadband
ADCP

GERG, the Geochemical and Evironnmental Research
Group at Texas A&M University, has ordered a 150 kHz-
BB ADCP from RD Instuments for installstion aboard
their 50 m applied research vessel J D Powell This
Broadband ADCP system will be a direct reading unit with
300 beam angle. Installation will be in a wansducer well
through the ship's hull and decks like that recently de-
scribed by Murphy et al. (MTS Journal, 26: 34-38; 1992),
Delivery is expected in mid-July, For more information
contact Frank Kelly (409-690-0095; fax 409-650-0059).

Technician Exchanges: Our Experience
John Freuag, URI

At the RVYTEC arganizational mesting last October, Lisa
Rom invited discussion of the topic of Technician shanng
between UNOLS institutions. In the past there have been
sigmificant obstacles to overcome in considening any such
program. The vanous institutions haye different concepls
of allocatng the indirect costs referred to as overhead, the
Technicians at the various institutions are paid under wikdly
diffenng compensation schemes, some instmutions are under
Unions whose bargaining agreements must be considered
and the list goes on (L.e., on to the point where any sane
person might consider it wise © drop the matter entirely!).

However, becanse R/V Endeavor was facing a 15 month
inacuve pericd in connection with the Oceanus-tlass Mid-
life program, | was facing a sigmificant shonfall in gamnful
employment for my Technician staff during the periad.

Lisa and | had initial discussions subsequent 1o the October
meeting about possible exchange scenarios, Lisaremoved
amajorstumbling block by authorizing payment of the tech
through the OCFS Technician grant at the institution loan-
ing the Technician, Weused the scheme onanexpenmental
basis wo support cruises of the Bermuda Biological Station’s
R/V Weatherbird in November and December of 1992 and
later on in the spring of 1993 10 support the R/V Cape
Hatieras durmg the period she was standing in for Weath-
erhird . In both instances, the program was supported
without financial snags or the necessity of resorting o sub-
COnIracis.

A potential kink in such exchanges involves sea pay over-
time. Again, institutions define overtime differeatly and
some discussion between the institutions and the NSF is
necessary 1o insure an equitable resolution for all parties
concemed. We were able 10 maintain some control by
having the Chief Scientist sign for any overtime over &
hours as 1s the policy at our institution. This ensures that,
even though he does not have to pay for the OT outof his
funds, the Scientist is made aware that he 15 expending
Owvertime hours for the Technician,

in the final analysis our Technicians were able o broaden
their horizons as to the methodolegy with which other insti-
tutions do business, while providing meaningful suppont o
the projects involved. Primary support was given o the
Bermuda-Atlantic Time Series (BATS) program, which
includes a series of JGOFS programs that require field
sampling biweekly or monthly. The work involved Sea
Bird CTD systems, sediment traps, and an optics! plankton
sensor known as B-BOPS. The URI techs were able
seamléssly move in and take pver operation of the



program with only a few davs of on site introduction. Other
actvites included support of @ WHOI MET buoy delpoy-
ment and support of @ long term sediment trap study con-
ducted by a WHO! scienust -Addinonally, the Techs
worked with the-shipboard set up and were able 10 gain
valuble insight intonew ways of setung upas well as giving
fresh idess w the BBSR group.

[ feel smongly that this program -should be continued and
expanded to fill emporary increases in workload and to
help & technician group througha sudden orunexpectad de-
parture of & trained Technician. | also feel that the NSF's
goal of tansparency to the investigator has béen accom-
plished.

Working Together: Wecoma Goes West!
Marc Willis, OSU

From October 1992 through Apri 1993, Wecoma partici-
pated in the TOGA-COARE experiment in the western
Pacific (TOGA = Tropical Ocean-Global Atmosphere.
COARE = Coupled Ocean-Atmosphere Response Experi-
ment). COARE t5 a multinanonal, multidisciplingry es-
periment examining the effect of the westem Pacific warm
pool on Pacific climate. During the COARE intensive
observation period, Wecoma towed a SeaSoar undulating
vehilce over 2 butterfly pat em in the centzr of the COARE
mooring array. SeaSoar camied & SeaBird 211plus CTD,
and undulates between the surface and sbout 300 m on &
cycle of about 10 minutes (surface to surface). Welogged
nearty 1500 hours wwing in the 3 months of the [OP; Aside
from a [ew problems with cable terminations; operations
were smooth, and the data set 1s very good (and very hig!).
Simultaneous underway meteorological and ADCP data
collection rounded out Wecoma s portion of the expen-
ment. Wecoma carried scientists from OSU, Hawaii.
WHOI, USFand L-DG{oops EYO. Other Wecoma COARE
activities included mooring deployment and recoveries,
and CTDs.. Ships from counmes including Ausstralia,
Japan, PRC; New Zealand, France, and the USA were
involved, as well as aircraft from NCAR and Australia. R/
V Franklin (CSIR0O) delivered newspapers 10 us once -~
after 3 weeks of SeaSoaring, even week-old Aussie classi-
fieds were interesung! Duning our stay in the WestPac,
Wecoma wisited Hawaii, Guam, and Pohnpei. All-m-all,
COARE was a titanic undertaking; let's hope that the Pls
can make sense of all the daw! Any questions aboul
SeaSoar orthe Wecoma portion of COARE can be directed

OSU Upgrades Temperature Calibration
Facility

Dennis Barstow and Marc Willis, OSU

With 1993 Oceanographic Instrumentation funding from
NSF, OSU will acguire on Automated Systems Laborato-
res AC brdge for lemperature cafibrations. The ASL
brdge will replace a Mueller brdge of longservice. Along
with a general upgrade of cur temperature calibration capa-
bility, the ASL bridge will eventuafly give OSU the capabil.-
ity 0 do calibrations in-house (o (we hape) the 0.1 miilide-
gree level, In addition to the bridge, OSU 15 also acquiring
a gallium cell and melt apparatus, a5 well as anew platinum
thermometer for the facility. The ASL bridge hus complete
computer inerfacing capability, allowing automation of
calibrtions which must be done by hand at present. Complete
integration of the new instrumentation into the calibmation
facility may take a while, but we hope to have it fully online
in the fall, NIST is scheduled to launch a program of
temperature calibration laboratory certification soon, and
we are hoping to become a “Certifisd Facility” if and when
that program gets going. Inquiries can be directed to Dennis
(303/737-4013) or Marc (503/7372622),

Technician Exchange:
Draft of a Mission Statement

Steve Rabalaie, LUMCON

There has been a healthy amount of swapping going on
between UNOLS operators as of late, most of it mvolving
techs from URI (see John Freitag's aricle. this issue), In
addition, a LDGO tech was on the R/V Thompson this year
Iending a hand with that vessel’s Multi-Beam system (5ee
"Working Together” in Interface Vol 1, Number 1) and S10,
O5L7 and TAMU techs aré cooperating to support auloana-
Iyzer nutrient anmalyses for WOCE Hydrographic Program
cruises on R/V Knorr and Thompson.

Such swaps born of necessity and doven by economies ok
place without input from RVTEC. However, because “re-
woling” of an individual technivian’s skills often results
from working interactions with personnel from another
institution, we through RVTEC ocught to develop a set of
guide lines that could be adopted by our institutions that
would promote and énhance short-term swaps as well as
other types of exchanges. These guide lines could be a
simple statement of intent, that each institution would strive
to pravide the opporumnirty for its technical staff to develop
skills beyond their current collective capabiliies. Opportu-
nities could be provided informally by visiting other inst-
tutions and training with that organization(s) personnel, ot



mare formally by a sort of sabartical exchange,

The following is my attempt at such a policy statement,
directed at providing the impetus for member institutions o
develop programs [© guaraniee UrAINIng opportunities for
their technical suppert personngi:

“Tnorder to achieve the stated purpose of fostenng activities
that will fead to enhanced echnical support for sea-going
scientific programs, RV T EC recommends that all member
institutions develop programs for tsuning and skills <n-
hancement of techimical personel. Each program should
include at a mingmum & swiement of purpose, idenufy
mechanisms for funding and fields of nterest in which
trauning will be focused. and provide time tables for person-
el truning.

Each program shall be structured around the particular
fields of interestinherent to that msttuton s scientific goals
and programs, and strive to develop expertise cnitical to the
advancement of oceanographic science.

RVTEC shall act in an advisory capability in the develop-
ment of each nstilution’s program and review the final
palicy for redundancy of maining ¢ffors withinRVTEC in-
stitutions, or programs that are not within the stated purpose
of RVIEC."

Editor's Note; Steveand | urge you 1o pOSt yOUr comments.

on this Draft Smiement of Policy to our electronic mailing -

list UNOLS.RVTEC. We hope that by working together to
refineand expand itthrough such an exchange, wecan have
a more substantive discussion of the feastbility of "sabatt-
cal” exchanges 4t our September mesting,

Meetings of Interest

RVTEC 2nd Annual Mecting
UCSD-S10
San Diego, CA

19-21 Sep93

MTS 93
Long Beach Convenuon Center
Long Beach, CA

22:245ep93

Oceans 93
Victona, BC

18-21 Oct93

RVOC
TAMU at Galveston, TX

26-280ct93

AGLU Ocean Sciences Meeting
San Diego, CA

21-25Feb4

Multibeam-Equipped Ships

Editor's Note: At the UNOLS Ship Scheduling-94 meeting
Keld last month 1 Washington ‘DC, Norman Cherkis-of
NRL saidhis Code 7420/Marme Physics group had recently
compiled 2 list of vessels equipped with multibeam sonar.
US vessels outfitted as of May 1993 gre listed below;
contact Cherkis (fax 202-767-0167) for additonal itemiza-
tiom of some 5 dosen vessels around the world,

LINOLS Vessels
Arlants-1l Sedbeam’
Ewing Hydrosweep
Melville Seambeam 2000
Mouana Wave: Hydrosweep
Thompson Hydrosweep
Discoverer Seabeam
Mi Mitchell Seabeam
‘Surveyor Seabesm
Whiting Hydrochart 11
Davidson BS3 insuilled;
Hydrochart IT upgrade planned
Navy INAVOCEANOH Vessels
Silas Bent Seabeam
Harry Hess SASS
Elisha Kane Seabeam
M F Maury SASS IV
Littlehales (TAGS-32) Simrad EM-100
John McDonmnell (TAGS-51) Simrad EM-100
Albert ] Meyer Seabeam
Mizar Seabeam
Neptune (retired 12/91) Seabeam
Tanner SASS IV
Waters Seabeam
Wilkes Seabeam
Wyman BOTASS
Zeus Simrad EM 12 ()
TAGS-60 Class {tenders due 3/93)
NATO Vessel
Alliance (LaSpezia) Hydrosweep (contr 12/92)
Other Research Vessels:
Conrad Szabeam (retired 1989)
Washington Seabeam (reured 1992;
' vessel was ransferred to Chile)
Kaniloa (U Hawaii) Seabeam (ex-Polarsiem)

Palmer (NSF-DPP lease) 7?multibeam postponed



‘more {ormally by asort of sabattical exchange.

The following is my attempt al such a policy statement,
direcied at providing the impetus for member inslitutions 1o
develop programs 10 SUAr3NIES TAININE Opporumities for
therr technical supporn personnel:

"Tn arder to achieve the stated purpose of fostering activitiss
that will lead (o enhanced wchnical support for sea-going
scientific programs, RVTEC recommends thit all member
institutions develop programs for truning and skills en-
hancement of technical personel, Each program should
inclyde at.a minimum 4 statement of purpose, identufy
mechantsms for funding and fields of mierest in which
training will be focused. and provide ume tibles for person-
nel training,

Each program shall be structured around the particular
fietds of interestinherent w that institution’s scienufic goals
and programs. and smve 10 develop expertise eriucal to the
advancement of oceanographic scrence.

RVTEC shall act in an advisory capability in the develop-
ment of each institution's program and review the final
policy for redundancy of training efforts within RVTECin-

stitutions, or programs that are not within the stated purpose:

of RVTEC,”

Editor's Nog: Steve and [ urge you 10 post your comments
on this Draft Statement of Policy 1o our electronic mailing
list UNOLS.RVTEC. We hope that by working together o
refincand expand it through such amexchange, we can have
a more substanuve discussion of the leasibility of “sabaiti-
cal” exchanges at our September meeting.

Meetings of Interest

RVTEC 2nd Annual Meeting
LCSD-SI0
San Diego, CA

19-21 Sep93

MTS 93
Long Beach Convention Center
Long Beach, CA

22-245¢p93

Oceans 93
Victoria, BC

18-21 Oct93

RVOC
TAMU st Galveston, TX

26-28 0193

AGLU Ocean Sciences Meeting
San Diego, CA

21-25Feb%4

Multibeam-Equipped Ships

EdisorsNote: Atthe UNOLS Ship Scheduling-94 mesting
hetd lagt month in Washington DC, Norman Cherkas of
NRL said his Code 74 20/Manne Physics group had recently
compiied & list of vessels equipped with multibeam sonar.
U3 vessels outfitted as of May 1993 are listed below,
contact Cherkis (fax 202-767-0167) foradditonal itlemiza-
tion of some § dozen vessels around the world.

UNOLS Vessals
Atlsnmis-11 Seabeam
Ewing Hydroswee]
Melville Seambeam 2000
Moana Wave Hydrosweep
Thompson Hvdrosweep
NOAANOS Vessels
Discoverer Seabéam
M Mitchel] Seabeam
Surveyar Seaheam
Whinng Hydrochart I
Davidson BS3 inswalied;
' Hydrochart 11 upgrade planned
Silas Bent Seabeam
Harry Hess SASS
Elisha Kang Seabeam
MF Maury CASS IV
Litdehales (TAGS-52) Simrad EM-100
John McDonnell (TAGS-51) Simrad EM-100
Albert ] Meyer Seabeam
Mizar Seaheam
Meptune (retired 12/91) Saabeam
‘Tanner SASS TV
Waters Seabeam
Wilkes Seabeam
Wyman BOTASS
faus Swmrmd EM 12(7)
TAGS-60 Class (tenders due 3/93)
NATO Vessel
Alliance {LaSpezia) Hydrosweep (contr 12/92)
Other Research Vessels:
Conrad Seabeam (retired 1989)
Washington Seabeam (retired 1992
vessel was mansferred to Chile)
Kaniloa (U Hawau) Seabeam (ex-Polarstam)

Palmer (NSE-DPP lease) T?multibeam postponed



