ALVIN REVIEW COMMITTEE
Minutes of Meeting

June 21, 22, 23, 1989
Carriage House
Woods Hole Oceanographic Institution
Woods Hole, MA

The meeting was called to order at B:20 a.m. by Feenan Jennings,
Chair. Committee members, funding agency representatives, from
NOAA, NSF and ONR, W.H.O.I. operator representatives, agenda par-
ticipants and UNOLS staff present for all or part of the meeting:

ALVIN Review Committee Agency Representatives
Feenan Jennings David Duane, NOAA
Dave Cacchione Larry Clark, NSF

Jim Eckman Dolly Dieter, NSF
Jeff Fox Bill Hag, NSF

Casey Moore Keith Kaulum, ONR
Doug Nelson

Geof Thompson W.H.O.I.

George Grice
Fred Grassle

UNOLS Office Vietoria Kzharl
Barbara Martineau
William Barbee Don Moller
Al Vine

Barrie Walden

The ALVIN Review Committee Roster is Appendix I.

George Grice welcomed the ARC on behalf of the Woods Hole Oceano-
graphic Institution. He noted recent events, and others occur-
ring during the week, which were of interest to the Committee.
ALVIN, the ALVIN program and individuals long assoclated with the
program had recently received a number of honors and citations.

Woods Hole Oceanographic Institution recognized a number of imdi-
viduals for their contributions to ALVIN: Bud Froelich, ALVIN
designer; Charles Monson, ONR, the RNavy's Program Manager; Al
Vine, ALVIN concept; and Ruth Fye, widow, for the contributions
of Paul Fye, then Director, W.H.O.I.

ALVIN itself received the Distinguished Public Service Award from
the National Science Foundation.



Members of the ALVIN Review Committee were urged to attend (at
UNOLS expense). It is anticipated that the symposium will lend
insight on possible directions of near-future ALVIN investiga-
tions and on technological needs of ALVIN-supported science
programs.

Keith Kaulum reported that a video on ALVIN and the ALVIN program
is available through ONR. Anyone interested in seeing or using
it should see Leona CoX.

Review of the funding status of reguested ALVIN projects. Be-
cause many of the ALVIN requests before the Committee were to
support research for which science proposals had been reviewed
during NSF's April, 198% panels, the ARC asked for reports on
science funding. NSF reported that conly a small number of pro-
posals had been successful. Some proposals declined in April had
been re-submitted for the June 1, 1989 NSF deadline. The Commit-
tee developed a list of ALVIN requests/proposals pending from the
June 1 deadline. All ALVIN requests whose science proposals had
been declined after April panels and had not been resubmitted for
the June deadline were considered moot and were tabled.

Report on 1988 ALVIR/ATLANTIS II status of 1989 operations and
factors influencing 1990. Barrie Walden reported that 1988 had
been one of ALVIN's most successful seasons. In the 2 1/2 year
period since ALVIN's last overhaul in 1986, ALVIN had made 485
scheduled dives and during that time fewer than 10 dives were
lost for all reasons (e.g. weather, eguipment malfunction).

Three major problems occurred during 1988: old batteries were
still in use, thus constraining operations, the ALVIN group was
not successful in manufacturing a sampler for one project, and
ALVIN's gyro failed and no backup was avallable. The battery
problem still remains, although its effect on operations has, in
part, been reduced. One project was adversely affected by fail-
ure to provide the satisfactory sampler. One project was con-
strained because the ALVIN had no gyro. There had never been a
backup gyro for ALVIN, because the unit is expensive and had been
reliable. Efforts continue to find a new improved gyro, but so
far a satisfactory unit has not been found.

During the 1989 overhaul, power systems are being modified.
There will be a single 120-volt system; instruments and eguipment
requiring 28 wvolts will be supplied through convertors in the
sphere.

A bottom navigation system adeguate for all users has still not
been devised. The ALVIN group has use of a new computer, and has
developed in-house a bottom navigation system that will be easier
to use and should meet many project reguirements. Nevertheless,
a commercial system should be procured if one can be found to
meet ALVIN program needs. Keith Kaulum assured the ARC that he
would convene the workshop on ALVIN bottom navigation as agreed
to at the June, 1988 ALVIN Review meeting.
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Research DSV ALVIN, 1989 (Appendix VI). Twenty-five requests
were received for a total of 363 dives. Requests were for inves-
tigations in the north Atlantic (4 projects), EPR, north (8 pro-
jects), EPR, south (4 projects), Gorda-Juan de Fuca (10 projects)
California borderlands (4 projects) and Guaymas Basin (2 pro-
jects). The ARC reviewed requests individually, in accordance
with their Rules for Review (Appendix VII) except that requests
whose science proposal was neither approved nor pending were
tabled.

The ARC recommended thirteen projects for a total of 180 dives
for scheduling in 1990. Presuming that all these dives can be
accommodated in 1990, there wiil be no queue of already-
recommended dives pending for 1991.

Schedule Recommendations for 1990. A provisiocnal schedule for
1990 was outlined to include all of the rescommended ALVIN re-
guests (Appendix VIII, Tentative ATLANTIS II schedule). The pro-
visional schedule would, after an ATLANTIS II shipyard period,
undertake two projects in the Gulf of Mexico, then transit
through the Panama Canal. After two projects on the EPR,
ALVIN/ATLANTIS II would proceed to Gorda-Juan de Fuca, arriving
in early June for seven projects. Beginning in October, four
projects would be undertaken off California and on eastern
Pacific seamounts with the season ending in San Diego. NSF, ONR
and NOAA representatives concurred with overall schedule
recommendations, and agreed that their agency program
requirements were fulfilled. NSF representatives noted that
program funding was still pending on most of the recommended NSF
projects.

Al Vine discussed with the ARC the need in the U.S. ocean commu-
nity for access to depths in excess of 6,000 meters and some ef-
forts to marshal the desire into an effective effort. Much of
the effort has been focused in Deepest Ocean Presence, chaired by
Brad Mooney, managed by Lynn Hansen and with participation by
many prominent undersea researchers. To date, there is no strong
consensus among participants on details of a facility; no empha-
sis among manned, tethered or autonomous unmanned vehicles. A
comprehensive facility would be regquired, with provision for a
support ship as well as the undersea vehicle. Deepest Ocean
Presence is enthusiastic, and will continue to foster the
concept.

U.S.-Soviet Collaboration. NSF, ONR and NOAA representatives had
earlier informed the ARC that a coordinated exercise between
ALVIN and the Soviet MIRs had been proposed following the July 29-
19 wvisit by the MIRs to Washington, D.C. It now appears that the
"handshake at depth,"” if it occurs at all, would take place dur-
ing ALVIN's inspection/certification sea trials. This does not
appear too likely, and any co-ordinated dives would be rather
casual.



Although some time requests were received for dives on the south-
ern EPR in 1990, their sum did not constitute a comprehensive
expedition. Indications are that the ARC might receive multi-
project, multiple-P.I. requests for 1991.

It was also noted that NSF's long-range planning documents empha-
size RIDGE, GOFS and WOCE, and each of these programs is develop-
ing facility support reguirements, some for ALVIN. Effects of

these programs on ALVIN are not anticipated for a few years,
however.

The Committee agreed to hold an ALVIN Planning Meeting in San
Francisco on December 3, immediately preceding the Fall AGU meet-
ing. The ARC agreed that there would not be a planning meeting
in conjunction with the Ocean Sciences meeting in New Orleans.

New ARC member. Jim Eckman's term on the ARC expires, and Jim
regquests that he be replaced. He suggested that it is valuable
both to the ALVIN Review Committee and to individuals involved to
maintain a turnover rate in Committee membership. After consid-
ering a number of individuals, the ARC recommended Gary Taghon,
Oregon State University. The ARC recommendation will be made to
the UNOLS Chair, who appoints ARC members.

ALVIN Archiving. At their June, 1988 meeting, the ARC had heard
a report on the critical state of ALVIN archives, especially that
the archives cannot be searched conveniently and rapidly and that
film records approaching 25 years in age must be copied or lest.
With the ARC's endorsement, W.H.O0.I. submitted a proposal to im-
prove ALVIN archives. The &agencies declined the proposal and
provided valuable reviewer comments. Barrie Walden suggested
that a new propocsal, more focused and reflecting those earlier
reviews, be prepared and submitted. The ALVIN Review Committee
endorsed a proposal, as described, to improve ALVIN Archives.

The meeting was adjourned at 12 noon, June 23.
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ALVIN Review Committes
AGENDA
0800 June 21,22,23 19588
Carriage House
Woods Hole, MA

Open the Meeting. Welcome and introduction by ARC Chairman,
Feenan Jennings.

Report on 1988 ALVIN/ATLANTIS II season, status of 19389
operations and preview of operational factors for 1950. Barrie
Wwalden and Woods Hole operators will summarize operations since
the last meeting, preview remaining season and forecast for 1920.

Review of Requests for Dives in 1930. Committee discussion and

review of new dive reguests for 19%0. ARC rules and procedures
are attached. approximately 20 Dive Reguests have been
submitted.

Schedule Recommendations for 1990. 1. Based on their reviews of
dive requests together with operational/logistical information
from WHOI, ARC will develop recommendations for 1990 schedules.
2. WHOI develop a candidate schedule for ARC review. 3. ARC
review and final schedule recommendation will explicitly register
with NSF, NOAA and ONR representatives to assure that the
recommended schedule accommodates each agency's critical
program/budget regquirements.

Comments on ALVIN program funding by agency representatives.
Keith Kaulum, ONR, David Duane, NOAA and Larry Clark, NSF.

ALVIN Twenty-Fifth Anniversary Symposium. J. Fred Grassle, WHOI,
Symposium Convenor, will brief the ARC on plans for the
symposium.

Proposed changes in process for ALVIN certification. The Navy
has notified ONR and the WHOI Deep Submergence Group of changes
that intend to make in the process for engineering changes and
certification of ALVIN. Keith Kaulum, ONR and Barrie Walden,
WHOI will brief ARC and other-agency reps on these changes and
their potential impact on ALVIN program, Ops and budget.

U.S.-Soviet Collaboration. A collaboration has been proposed
between ALVIN/ATLANTIS II and Soviet deep submersibles (MIR I?
MIR II ?), either within or immediately following ALVIN
certification in 19%8%. Briefing to the ARC.

i w — R




Appendox 111

UNIVERSITY-NATIONAL OCEANOGRAPHIC LABORATORY SYSTEM

An astociation of Institutions
for the coordination and support
of university oceanographic facilities.

23 June 1989

Barrie Walden, Manager

submersible Engineering and Operations
Woods Hole Oceancgraphic Institution
Woods Hole, MA 02543

Dear Barrie:

The Alvin Review Committee (ARC) has had the benefit: of
reading the June 1, 1989 "Operations Group Concerns" which you
provided in your letter of June 9; of hearing the oral summary of
the June 20th Meeting given by you and George Grice to the ARC on
June 21st; of discussions with members of the Operations Group
during the evening reception on June 21st; and reading additional
written material provided by Tom Tengdin on June 2lst.

We support your effort to address the concerns of the Opera-
tions group seriously because of the importance to the scientific
programs utilizing ALVIN,

We commend the Woods Hole Administration for organizing the
meeting with the group and responding to its concerns item by
item. We understand that the issues about berthing and
availability of AII to the Group as living gquarters when the ship
is in port, have been discussed and resolved to the maximum
extent possible; and that the topics of expedition leader, chief
pilot and senior pilots and drug testing and alcchol policy were
aired and explanations of the constraints, both Federal and
Administrative provided and discussed.

We understand that vacation and comp time, and salaries were
thoroughly discussed although many of the group's concerns could
not be resolved. We encourage you and the administration to
continue to examine alternative ways of dealing with these par-
ticularly difficult and stressful concerns. We realize that some
solutions to these problems might reguire addaitional support
from funding agencies. If you should decide to puruse one of
these options, ARC would be open to assisting you in communicat-
ing the case for financial argumentation to NSF, NOAA, and ONR.

Finally, we sense that the kind of open communication exem-
plified by the June 20th meeting are crucial to the welfare ofithe
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Appendix TV

List of Dive Requasts, 1990

North Atlantic

Kastens G&G 18
Lutz Bio 3
Lutz Bio 3
Brooks Bio/Chem 10

34

EPR (Horth), Volcanoes,
Galapagos

Londsdale GEG 12
Childress Bio 35
Levin Phys/Bio 38
Edmond Chem 5
Sinton G&G 22
Lutz Bio 2
Lutz Bio g

Lupton Chem
123

EPR (South)

MacDonald G&G
Edmond Chem 10
Lutz Bio 3
Macdougall G&G 15
Craig Chem/Bio/G&G _20
48

Gorda-Juan de Fuca

Eulm GhG 18
Edmond Chem 15
Moore G&G 12
Johnson GG 21
Lutz Bic 3
Lupton Chem
Stakes G&G &
Dalaney G&G 20
Embley G&G/Chem/Phys 20
Franklin G&G I
120
Biology
Chemistry

Geology & Geophysics

Physical

Withdrew

Withdrew

Withdrew

Califormia Borderlands

4 Berelson Chem

7 Suchansk Bio

16 Lute Bio

20 Eittriem G&G/Bio

Guaymas

15 Lutz Bio

16 Lutz Bio
TOTAL DIVES:

#Milti-disciplinary programs counted in each discipline.

ot
O L kOO

Lt
Lad

Wil pa

363
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Appendix VI

The University — National Oceanographic Laboratory System

The Desp Submergence Vehicle ALVIN

The Deep Subsergence Vehicle ALVIN, bessd at Woods Fole
Oceanagraphic Institution, -is designated & URGLE TNational
Ocsanographle Facility. Diving tise is available for gualified
ressarch projects selected on the hasis of seientific serit and
compatibility of the propused ressarch.

AYIN (s owmed By the U.5. Mavy under the porview of the
Gifice of Nowval Bessarcfi and i8 ocperated by the Wocds Hale
Oceancgraphic lnstitution, Oparstions are supporisd ender &
Memorandum of Underdtsnding smong the MHationsl Selsnce
Foundation, the Rational Dcesnic and Atmogpheric Adsinistration
and the Cffice of Maval Resmarch.

Planning and Schaeduling for ALVIN

The UNOLS ALVIN Reviaw Cossittes (ARC) makes
recosmendat ions for ALVIN-ATLANTIS i1 arsas of cperstion twm
and thres years in advance and makes schedule recosmeEndat bons
ane year in sdvamce of the oparating jyear. Ovar tha last
gevaral years the task of mstching dives svailabla on ALVIN
with vequests fros akilled individual investigstors has becoms
critical and requires careful advarce plamning-

Tha ARC conducts annual workshops to solizit interast in
using ALVIN twe, thres snd mdfe yesrs Into the future: Tha
workshop held in Decssher 19EE and Motices of Tntent submitted
thers mes the ALVIN Revies Cossitres's principal source of
plapning information for the pecicd 1990-1991 (entil the next
ALVIN owerhaul)

Through this Opportmmitiss for Ocasnographic Bessarch,
DEV ALVIN, the ARC solielits veguests for ALVIN dives, Eo ba
roviessed by the Committes in Juns 198%, Dn the basis af that
raview, the ANC will make ]19%0 schedule recosssndstions to the
three funding sgencies and to the W.H.0.1. ocperarors.

Recent and Scheduied Operalions

Since the last overhaul in 1586, ALVIN-diving opevatlons
from ATLANTIS 11 have been sure comsistently successful than
aver: 895 dives have been schedulsd and mide with only 10 Inst
for all ceasons. The SB35 dives completed i3 aboub three Cimes
the momber that could be schedulad and completed betwean major
overhsuls in sarlisc years.

Aftar AL¥IN's malor overhsul, work began in the notth
Atlsatie. Upon completing several projects, ALWTH/ATLANTIS IT
soved into the Pacific where they remsined until latw 1%ER,
Vork thers included & major desloymant to the westwry Paclfic
{Harians Back-are, Bonims), Cords—Jusn de Pucs-Escanaba and
Oregon sobdoction Zone, Cunymas Bazin, East Pacific Wise and
California canyorns and basins.

In 1980 ALVIN wiil undsrgo a siz-wmth overhsul at the
Voods Bols Oceanographic Iastirutiowm. At thaivr Juns 1988
meuting, the ALVIN Heview Committes reviewnd and =ade
recomsendations on ALYIN Tims Bsquests for operatlons in late
1589, Becauss of ths ALYIN pwerhaul, = dearth of veguesis for
AL¥IN tiss in tha Atlentic, the geeersily low level of funded
sciance projects and strong veguirssents for & suitablia sHip,
ths Committes alss conaidersd nom-ALYIN reguests for ATLANTIS
Il tiem A& mcheduls was resched for & minture of ALVIN and
other prejecis on ATLANTIE 1I, el in the north Aclamtic,
during March-Novesber, ATLANTIE L1 will end 1989 in shipyard
sosewhere on the east coast,

Opportunities for
Oceanographic Research

DSV ALVIN

at the
Woods Hole Oceanographic
Institution

1990

Regquests for 1880

ALVIN and ATLANTIS 11 shomid, at the beginning »f 19%0,
be just out of shipyerd snd ready for opsrationsl deployment.
Thers should be no kscklog of already recommended Time Eequests
[for either ALVIN or non-ALVIN wse). At the Decembaor 1583
ALVIN Planning Meeting, the ANC noted stromg isterest in using
ALVIN in the Pacific, with potsntial for estended deployssnits
£ the southers Kast Paeific Nise ax fer south a5 the [hile
tripls junctism, mnorthern East Fecific Hise-Calepagos—and
masrhy sesmounts, Gusymss Basin, Californie cosstsl sreas,
Cords-Jusn de Puce-Oregon subduction, emd western Faciftc. A
mors sodest interest wes expresssd in the Ablantic.

In responss to the intersst expressed, the Commities
expects that ALVIN/ATLANTIS IT will snter the Pazific eacly in
1990 and will likely remain there until lats [3§1, r=turning in
tise For possible deployment in the Atlantic and for ALVIN
gverhaul at MWoods Hole, The ALVIN Eeview Committes galicits
and will consider ALVIN Tisse Bsqussts for secd in 1%90 in oy
arma in the Pacific or along tramesscts. A scheduls for 1990
reuld sccomecdsts tws extended deploymentz [e.g. soothern EFRE
and western Pasific or Gorda-Jusn de Foca and  Aerthern
EFR/Cuaymas) rogether with mtme other comvenient work. The
Committes will review Tise Msquests st their Jume TOE9 mesting
el will recosssnd & mmber that can be scoesmedated during
1990. Requests that cannot be accosmadzted during 1990 will be
tabied. The Committes will sSuggest that immsatigators who ==
desire re-submit tabled requests for later snnusl review,

ALVIN Tims Requests through UNOLS are for the ose of The
facility only and no ressarch ‘of traval Funding im Implied.
Associsted vessarch propossls should be sclsitted fo & Clssly
fashion through uwsual chammels to funding agenclies. {MGF has
reiteratad thelr policy that proposals iswelvisg the wes of
IMOLS-operated facilities muwt seet s proposal ferget dale ot
later than Juns | in the year preceding opsretions.) ALVIN
Timm Bequests for which the sssocisted scisnce proposal has not
bosn submitted by June 1} are of such doubtful funding atatus
that, realistically, they cannot be reviewed by the Cosmittes.

The ALNVIN Revies Meeting will be held in June 1989,
Coiteris  for the review -dinclude scientifle wmernc  and
suitebility For  ALVIN/ATIANTIS: Il. The Committes makes
schedule recomsendstions bazsd an Favorably revlewed Regquesrs.

Frincipal Investigators arsa supected Lo mesE pre= and
post-cruiss ohligations that may exist for operstioms within
jurisdiction of formign states.

Fegquests for 1960 should be submirted £0 a3 Lo aTrive im
the WRILS Office by May |, 1989, Eequests should includs the
Raguest form or a copy togsther with the additional informat ion
en  the intended investigstion @3  regquested in this
anmouncesant. Failure fto meet the submission d=adline will
jmocpartlze consideration of the Tise Hegquest.

Proposals should be sddrmsasd tol

Chairmarn, ALVIN Neview Commilties
omols Office, WR-1%

Sehool of Oceancgraphy
University &f Mashington
Seattls, Wazhingzon SRIG5
Telephone: (206} E3-I203
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MOTE:

Submission of ALVIN Time Requests

Roguests for the use of DSV ALVIN should be initiated by sending a completed tiss vTequest form (ecopy
overiest) to: Chairman, ALVIN Review Committes, cfo UNOLS Offlce, WB-15, Schoal of Oceamography, University
‘of Washington, Seattle, WA GEI%S. HRegussts say be made by scientists snd engireers at any university or
research institution in the United States, amd should be supportsd by & ressearch proposal (preferred
isngth: 4-8 pages, single spaced for items 1 to §) which specifically addresses sach of the following:

The naturs snd significance of the proposed ressacchj

The scisntific guestions being asked and the spproaches that would be used toward their resnlut lom;
how ALVIM will be esployed is critical ro the Comsittee's evaluation;

Justificaticns of the need for ALVIN bo do this work;

The ressarch sitelz) and lcs justiftcation;

Mumber of dives Twquived, justification for the nusber of dives and any seagonal comsideration; it
is especially importani to include a dive plan or other description of how sach dive will be used,
and why each is critical.

Likeiy reguirssents for future ALVIN dives (not requested here) for completion of the vessarch;
Proposed number of scientists and enginesrs in tha party;

Curricula vitas of principal participants]

Potentisl or current support for the proposad ressarch effort; in wirtually all cases scismce
proposals should aiready have been submitted by the date of the Committes's review;

List of publicstions resulting from amy previoos ALVIN work)

Any spacial enginwering required for dive operations;

{1} 1f opevations are to be carrled cut in foreign waters, the required clesrances

should be requestsd as early as possible. Coliaboratiom with ferefgn scisntisis
is sncouraged.

(2} 1f the progra= i3 not alresdy funded, a comprehensive propoeal must be submitted

by the investigator to his sponsoring agency in ths convantional way. The ALYIN

Eavisw Committss will submit schedoling recomsendations for consideration by the

ressarch sponsor. Fisal scheduling depends on epproval of the pertinent ressarch
proposal by the Funding sgency.

ALVIN Review Committee

F. Jennings, Texas AbH Eniversity

©. A, Cacchiome, U.S. Geological Survey

3. Eciman, Skidaway Institute of Oceanography

F. 1. Fox, University of HKhode Island

1. €. HWoore, University of Califormis, Sants Crus

0. Melson, University of California, Davis

M. Seranton, State University of Mew York, Stomy PBrook

G

, Woods Hols Oceanographic Insfitutiom

Thompson
©. Grice, Woods Hole Dcesnographic Institutiom, ex-cfficis
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Appendix VII

April 15, 1987

Rules for Review of ALVIN Dive Requests
ALVIN Review Committee

Requests for ALVIN dives, having been solicited by the ALVIN Flyer
will be reviewed annually, and principally at the ARC meeting held
for that purpose in about Hay.

Extraordinary requests (e.g., those for which a lster submission
i{s warranted, or those for which ARC recommendations and funding
decisions do not agree) will be reviewed at ad hoc meetings
either by telephone or opportunistic assembly. The Committee
discourages late submissions.

There is potential for conflict of interest on any dive request
originating at a Committee member's institution or if any
investigator listed on the request is from a member's institution.

Tﬁn Chair will raise the questions of conflict of interest at the
beginning of consideration on each request for dives. Notes for the

meeting will reflect these queries and actions of the member(s)
involved.

1§ a Committee member is listed on a request (or is, in fact,
actively involved) that member will be excused from the room for all
discussion, consideration and voting on that resquest.

For requests originating at Committee member(s)' institutions, or
with investigators from their institutions, those Committee members
so connected will be excused from the room for all discussion,
consideration and voting on that regquest except that at the -
{nvitation of the balance of the Committee (and with that member's
concurrence) members connected only by institutional affiliation
may comment on requests. However, in no case will those members
vote on the request in question.

1f there remains a question concerning conflict of interest
concerning any member(s) for an individual request for dives, it
will be decided by vote of the balance of the Review Committee.

Voting Committee members will vote to rank individual requests for
dives ast

1, outstanding

2, excellent

3, failr

4, poorest ranking

5, tabled--not ranked.



Appendix VIII

R/V ATLANTIS II
1990 SCHEDULE
TENTATIVE (29 JUNE 1989) #*=%

---——.—-.-----—-—.-_-.,..,-.—.-....-__-_—-q-__—-—-....._.--.--—-,----....---_.-.-._.-....-_-__-.._..._._-_._...___..

BROOKS/ 14 FEB - 28 FEB GULF OF MEXICC GULF PORT 7 Noaa (F)
TEBA 3 MMS (F)

& TBA (P)

LuTZ 4 MAR - 13 MAR WEST FLORIDA TAMPA 13 NSF (F)
TRANSIT 16 MAR - 23 MAR CANAL TRANSIT PANAMA 9 NSF (P)
LONSDALE 24 MAR - 14 APR 2N, 101W GALAPAGOS 23 NSF (F)
LUTZ 18 APR - 11 MAY E.P.R. SAN LUCAS,MEX. 27 NsF (P)
EDMOND 15 MAY - 23 MAY E.P.R. SAN DIEGO 14 NSF (P)
TRANSIT 28 MAY - 1 JUN WEST COAST ASTORIA B NSF (P)
JOHNSON/ 5 JUN - 2 JUL JUAN DA FUCA SEATTLE 26 ONR (F)
FRANKLIN 5 CAN (F)
EMELY 7 JUL - 30 JUL JUAN DA FUCA ASTORIA 27 NOAA (F)
STAKES/ 3 AUG - 14 AUG JUAN DA FUCA SEATTLE 13 NSF (P)
LUTZ 2 NSF (F)
DELANEY 18 AUG - 9 SEP JUAN DA FUCA ASTORTA 26 NSF (P)
MOORE 13 SEP - 28 SEP OREG.CON.MARGIN SAN DIEGO 19 NSF (P)
LEVIN 2 OCT - 25 OCT FIEBL.GUYOT SAN DIEGO 27 ONR (P)
BERELSON 29 DCT - 7 NOV CALI¥. COAST SAN DIEGO , 13 NSF (P)
EITTREIM/ 11 NOV - 27 NOV MONTEREY CANY. SAN DIEGQ 18 USGS (P)
LUTZ 3 NSF (P)

LEVIN 2 DEC - 23 DEC FIERL.GUYOT SAN DIEGO 24 ONR (P)



