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The Contractor shall furnish the necessary personnel and
facilities for and, in accordance with any instructions issued
by the Scientiiic Officer or nis authtorized representative,
siaall conduct a systematic survey cf the Gulf of Mexico to
procure information on oceanograshy and weteorology vith ap
peropriate analyses of the data collected, including salinity
deteruinetion.
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FBESTRACT

One deep water oceanographic cruise was undertaken with the
new resecarch vessel (see Figure 1) in March 1954. Two bay sur-
veys vere wade of Mubile Bay, Alabama. Of sixteen total oceano-
greniiic cruises teken dering the past rear personnel of the pro-
Ject rarticipated on eleven for a total of approximately 275 man
days at sea. Fifty-six man days wve.e spent in the field on the
two ay surveys by personnel Trom the projecc.

Oceanographic deta from M/V ALASK: cruises were processed
and sent to the U. 5. Navy Hydrographic Offfice for additional
computation. Sixty-three cdeep sea reversing thermometers were
colibrated in a tank bnilt bv the project for tiis purpose. Five
teclhinical reports ware distributed auvring the year. A number of
students and staff uerbers were trained during the year and
gaincd valuabie c:perience both &U sea and ashore.

—t e it <. .



INTRODUCTION

During the pericd of this report a nvmber of varied, but basically
inportant, changes took place whicihh had several effects on the workings
of’ the pEoisct.

The tug ALBEMARLE was turned back cver to the Navy in sugust cof 1953,
whichi relieved tuis activity of that responsibility  The cocperative
cruise arrarngement which ued existed for some threce years with the U. S.
Pish aind Vildlife Service came to an end vhen the Texas A & M Research
FOLhd"LlOJ acquired a research vescel. & great portion of the year covered

© this report was then spent in cownverting the schooner ATLANIIC into a
safe seiviceable nceanographic rescarch vessel, A. A. JAKKULA, as the
vessel as since been christened.

4
-t

epril 1Ouk, the three Office of Naval Research Contiacts then
in «ffect in the Cccanog raphy Department were consolidated under one

cntract N7onr-487 T.0. II.

Tnis annual report covers a twelve month year wiiich does not coin-
cide with the date of contract row in effect. However, the next periodical
report will be diciridbuted on 3L October 195k and will cover all three
activitvies. Task Order 2 wiil heve a four month report thenr and Task
Orders previously described as 3 and % will have a six month report.

e s —— g s S -
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OLLECTION, PROCESSING AND ANALYSIS OF DATA

Cimises, General

From 20 June 2953 to 71 Decemuer ]9 % g total of eight shnort cruises
ver? made aboard the A/V ATLAITPIC,  These varied in lengih of time at sca
from cune Cey to core week. During this stagw of cperation the ship had
nct teen convertea to a researcl: vessel, although conversion work Lad
Legun. In caxly June o deck lavoratory hed been constructed, a BT winch
with boom installed and a small hydrogrephic wirenh with boom installed.

The sulp was nev (different) cnd unfamiliar to both crew and scientific
nerSomel OUScrvations vere necessarily restricted Lo gatuerirg veather
:r.d BT daze; & few vottom samples and hydregraph:ic samples were collected

'DH[“"

fiom shallew water only (200 ft. of wire). Lack of both radio trarnsmitter
2 kw~1wce1vu; also restricied the lengih of any one cruise

During *his six :month period a total of thirty days was spent sl sea
divided amcng tue eigat cruices mentiored above

On Dec=mber 5, 19t3 in o dedication ceremory in Galveston, Texas the
shinp’s ranc Jes chang2d from ATLANTIC to &. 4. JAJXULS in nconor of the
first oxecutlive director of the Texes i & M Peseczrch Foundation. 1In
future reporis or letters the ship shall be referred to ty vhe above nane,
devoone JAKHULS,

In mid-Decerber the s, A. J:KKUL. was taken into dry dock at the
Seabrook Shipyard where conversicn and installation of new equipment was
tegun. It was not until February 1954 that the A. A. JAKKULA was ready for
uorik at sea again.

By 30 June 1954 eight additional cruises had been teken and approximate-
ly 72 more days at seca had been completed. Of the sixteen cruises taken
durirg the perioc of this report, cnc or more men connected with Tasl 2
participated in or conducted eleven.

It was necessary that project personnel firsht gain experience and
suvsequently train others in trne safe use and care of shipboard oceano-
graphic egquipment. ’

A total of 1200 selinity titrations were run during the year. Approvi-
mnately 700 BT owbservations werc taken. Sixteen deep oceanogrephic station
wvere occupied and 125 shallow stations were made, some of vhich were repeated,
as in the bay surveys. A total of 79 days was spent in the field by one or

me:¢ members of tne project.

Cruise 54-2 RV A. A. JAKKULA

The ship departed Galveston, Texas on March &, 1954 for the western
Gulf of Hexico to complete a second oceanographic coverage of this area

S
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(Figure 1). Mr. George Austin was chief scientist in charge. Dr. John
Barlow, lessrs. Jce Kowe, Iex Rainwcter, Jean Pina de La, Villiam Bradley
ard Dan Wray accompanied Mr. fustin and assisted in the work of the cruise.

Of twenty-eight oceanogrephic stations planred, sixteen were occupied,
89 BT and weather observations were mede, 56 plankton samples were taken,
a number of maline vecteria scmples were acquired and e few bottom samples
Weve c¢otained.

One week das spent in Tort Isavel ., Texas to malie necessary repairs to
in prepdsion engive. St thus tine a few changes in cruise personnel
vere also micde. De. Barlow ard !r. Bradley wer? replaced by Dr. Walter

: r, Mr. Phil Moore and M.s. Jim Sullivan. ..fter leaving Port Isabel
tions had been ocerwied wiien the nover steering unit and automatic
a

a

wilov iled. A questionable reserve supply of fuel arnd water caused the
Captuain to put into Vera Cruz, lexicc wlich was neaiby. Fuel was obtained,
T nc .?f » as it was found to be wfit for drinkiug No repairs could

3 ey e

voert to tne steering mecnwnisn. Two days were iost in

Vera Cruz in cleaying nort. Upen leaving Velra Cruz it wes decided to alter
tte cruise plan and reiturn directly to Galveston. Hourly BT and weather
obse-vatious were made on the return run, the ship arrived at Galveston on
the 28th of Marca.

!-1...

Inasmuch &s Cruise 54%-2 was the first extensive "deep water” ocesro-
grephic cruise that the A. 4. J-KKULA had mrade sinze conveirsioa, this
cruise ves, in & sense a shalkedowr. cruise for tue ship, the equipment and
t..e perscnnel. The . A. JiKKULA was found to be quite satisfactory as a
werk ship apd showld give yrears of useful, efficient, cervice as an oceano-
grzpnic reseasch vessel.

/11 temperature and selinity date from this cruise have been processed
an?d much of the curve drewing has been completed. All data have been re-
corded on appropiriate forms and checked.

Mobile Bay

Mr. Austin, Mr. sdams and Mr. Howe corductedé a hydrographic survey of
Mobile ey duxlng tliie period 28 October o 12 November 19735, Data were
ccllected Trom 35 sclected.stations throughiout tiie bay using a fast speed
bcat wvhich was furnished by the Alabama Department of Conservation. Three
to four runs were made on &ll stations to cover the different tide stages.
Measurements for thz deverndnation of the currents, terperature structure
and calinity distribution were made. Bottom samples were tallen and at
reguiar intervals, weatiier observations also.

In late June 19%k, Mr. Austin with Mr. Martin Burkliead made a short
one week survey of Mobile Bay in order to get a sampling of the summer
season. Two runs were made at thirty stations with a fast boat and the
sampling which was done closely followed that described above for the
October-Liovember Bay survey.

2
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Processing of all the data from these two surveys is well under vay.
sl water sampies have bLeeuw tlitrated for chlorinity, recordsd and plotted
on smootli shicets for anwlysis. The tegpessture and cur: ‘xt dava nave been
processad as well. Additioral anelysis of these data have veen delayed from
time to tiwe as being of secondary importance in the work schiedule. Oceans-
grepnic cruises, tie prececsirg ol those oceanograsnic datla, the maintenarce
oi" tne sbin and equivment all constitute tlhe primary corcern end effort for

cuises 8-3C and 10-7B MV ALASKA

Calinity samples from Cruises 8-3C and 10-28 of btue M V AL/CKA wers

firated by the U, 5. Fish and YWildlife Service in Galveston, Texas. There
wes some Aolay in receiving these data from them; meanwhile z2ll tenperature
dete tad been corrected, plothted on smooth sheets and curves drawn from
taenn.  Salirily velues for thie two cruises asbove were received from tie U. S.
Fish end Wildlife Sexvice by April 1954, These were immediately recorded,
pletted and salinity-depth curves were drawn foir eacu station. Values of
tenperature and salinity for bota occerved aund staudard iuytk' werc recordeld
cirecied and these dute were sert to the U. 5. Navy liydrograpn
IBM computations of g aud Ao D,
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Calinration of Equimi.ent

In lay, ?954 calivration of sixty-thrce leep sca eversing thermometers
wes vegun vy iir. Eowe in preparation for a moitih loig oceunogravhic cruise
scheduvled Tor July. Tnis work was done in & calibration tanxk wnich had
been constructed by the project for tnis and otaer similar purposes. The
temperature control aerd seansing urit was not courclete at the time tne cali-
brations were begun. By using a sansivive (L”rge volune) toluene-mercury
rcgu;ator, a Fhiladsipuie difrersentiul thermoneter and a Bureau of Standards'

cenderd mercury thermometer, it was possible to control the batl tempera-
tu“=s to within ¥ 0.002°C. Thae calibrations and associated pepel Work were
corpleted by mid-June L954%. :

The platinum vire resistarce thermometer which had been with the
Bureeu of Standeasdas mere than & year for calibration arrived late in June
1974, It will be incorrorated in the reguiating system of the calibration
tarXk for future thermometer calibrations and temperature conirol.

Mr. Wiiliam Cloyton's Slide Rule for the determinaticn of oy and
107a,4¢ was completued during the past ycar. The rule was checked, tested
and proven for eccuracy and reliability. -iIt lias been used almost con-
tinuousiy since its construction by many of the projects in the Department
of Oceanograpny .

féministration

On /fpril 20, 195k the three OMR contracts with the Texas A & M Research

T
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Foundation were consolidated under one contract and task order (ONR Project
083 036, Contract N7onr 487 Task Order II1). Tais unification has been
accemplisied with little or no interruption to the normal work schedules

of the three separate efforts.

Figutes, Descripticn
Figure No. 1 shows the cruise plan which was followed on Cruise 5k-2

of the R/V &. A. JAKKULA during March 1954. The dashed lines indicate
breaks in the cruise plan for repairs to the ship.

Figures 2A through 6B show the distribution of salinities for each of
five cruises displayed in two different ways. The Figures labeled "A"
display the sea surface distribution of salinity as observed on each of the
five cruises indicated. The Figures labeled "B" display the variation of
salinlty in the upper one hundred meters of the Gulf for each of the five

g dnd:
isons of salinity-depth variations with surface salinity values at
rent points.

Figure 74 illustrates the distribution of sea surface isotherms in
(°F) for Cruise 10-2B of the ALASKA and Figure 7B illustrates the distri-
bution of sea surface salinity for this same cruise. Cruises 6 and 8-3C
of the M/V ALABK: are not included here because of the lack of continuity
(vide separation in space and time) of the station lines which were taken
on these two cruises. "S = Isolines of Salinity-difference ({)"
for Cruises 10-2B could nog be preoentei because too many of the stations
were in water less than 100 meters in depth.

Dotted or dashed lines in Figures 24 through 7B indicate close or
unusval contour intervals, or if any part of a solid line contour is
dashed, this indicates excessive or doubtful interpolation.

icated. The figures are grouped in such a manner as to facilitate
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Technical Repout No. 8, "A Contribution to tue Theory of Upwelling,
Part II" by Koiji Hiaeke was distributed in auvgust, 1955. This report to-
coethier wicih Part I of the series wac submitted to the American Geophysical
Union ior puvlication.

Tecnnical Report lio. 9, "Wird-drivea Sea Level Change of a Shallow Sea
Over a Continentsl 3helf" by Koyi Hidaka was corpicted in Suptember, 1953
and distrivuted i October 1953. This report represents a portion of a
com_ r2liensive work which the author is carrying out concerning the toree-
¢inersional steady motion of water and the surface countours as generated
vy a steady vind.

Reroit Lio. 10, "Submarire Topogrepny of the Continental

ay of Campeche"” oy Joe. S. Creage: was disuvributed irn
~955. This report constitutes the major poriion of a thesis

wizrich the euthor used in fulfilling riis master's legree reguirerents.

Technical Report Lo. 11, "Denth of the Mclioniess Layer in the Guif of
Hexico" vy #ichard M. rdonms wes distrituted in Janvary of 1054. Two methods
for the detesrmincilon of the dartlh of the motioriecs laver are coupased and
Giscuszced using dava ccliected by thils activity.

Tecunical Report Iw. 12, "Cn the Circulaticn and Tidai Fiushing of
Fobile Bay, oiavwna, Pert IV bir George B. Ausiin wes Gistributed in Spril
1954, This veport discusse

Y Y,

5 the results of a hydrographic survey made of
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EQUIFMENT

Tre past year was the first year of ownership by the Texas A & M
Doscarch Foundation of the schooner, A. A. JAKKULA. SignitTicant progress
has been made ir equirping the saip for occanographic researcii. Tils ués
included the installation of many items of contract pu.chased and goverii-
ment furnished equipment vhich weie available from the Mavy througa this
preject.

Utility items that were put into service during the nast year wvere:

Biectiric range

Deep Fresze, General Electric, 11 cu. ft., 100 volts, A.C.
Conve:zter for reg.igeratirg and coolirg units

aoler and bubbler. Gereral Electric

er hecter, Eleetric Heater Co.. 115 volis, D.C.
Refrigerator, Frigidaire
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A major feature of the conversion activity was the installation of a
60 KW, 125 vol:, DC Century generator coupled to a General Motors O71 Diesel
engine. The set incivdes a heat exchange unit and a panel with junction
boxes, circuit brezkers and switches. The installation was made by Houston
Armeture Works of Eouston, Texas. Small units installed by the same firm
include twe :1lis-Chalmers 1 KW. motor generators.

The ship has been ecuipped with remote control for the main engine; a
i+ manufactui-ed by Ailresearch Manufacturing Company.

A nejor feeture of the conversion of the A. A. JAKKULA was the in-
stellation made by The Sperry Gygroscove Company. inciuded in this was a
Gyro Comyass, Mark XIV, which was accompanied by the following auxiliary
equipment: coripass repsaters (Mark XV), mounts (2), pelorus stand, motor
generetor, control pancl, and alarm unit assembly. Tihis coumpany alsc in-
stalled an automatic rilot and a power steering unit. A hydraulic power
pack ard pressure control velve made by Vickers Draike Company is a part
of tne auvtoretic pilot end a 3 H.P., DC, motor and starter is included in
the power eteering unit. The ship has also been equipped with a marine
magnetic controller made by General Electric Megnetic Controller of Sche-
nectady, N. Y. for start-stop control of two 15 H.P., DC motors.

Three small deck winches for handling the sails were installed. These
were 115 volt, CC, smell vertical capstan type, single speed winches mede by
the Iceal Windiass Company. A 15 H.P., DC, Gensral Electric motor has been
pui in place To cperate the large wincih which came from the Humble 0il
Company. This winch is located on the port side amidships. Ancother winch
motor, 15 H.P., DC, obtained from E. D. Brazos Engireering Co. lias been
installed. It is coupled to the hydraulically controlled hydrographic
wincii wnlcilt is located andd-ships on the starboard side.

-1 -
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A 4.5 H.P., DC motor driven Fairbanks-Morse pump has been obtaired from
Llectiiz Vire ard Cadle Co. of Houston for use as a bilge pumr. Thais piece
of equipment has nioved inzacequate to handie the job and will be exchanged
for a larger unit.

Two ten horscpower Evinrude motorbeoat engines have been sunplied by
the Nuvy for use on srall beacs carried by tne A, A. JAKKULA. The Havy
ras oalso Turnished taree siz-man Lyoe prewsatic liTerafts and cac An Cri 2
Radio Set for emzyrgency use.

Tadio cagulpment supplicd by the Navy consists of a Radio Transmitting
and Recelving Set, TCP-3, med: by Radiomarine Equipment of f‘merica; Radio
Foceiviag Squipment made by B. H. Scott hadio Laboratories, Inc.; aid a
Magnavex Speaxer-smplifier Univ.

Twe items of equipment heve been transferred from the M/V ALASIA. These
arc a recovding aunemomeler, direct reading, and a mecasuring set, AN/UMQ—S.
Botn wvere made by The Bendix sviaticon Corporation.

in item that has been on hand, a Brown pyrouweter, is now cu tue silg.

Two im-ortant pieces of cquipment for hydrograviiic work have been fur-

nished vy the Navy. One 15 a Sonar Sounding Setb, AN/UCN—lB, wanufactured
L tue Edo Corvovation, which was obtaired thru the Bureaun of Ships. This
Sct has been in use tor several months. The ctner iten, a Geomagnatic
Electrosinctograph, from the Leeds and Norih»rup Company, nas becr installed

aud¢ willi ve used 2n a cruise during ithe cumm2r. Llectrodes ard lousing
hove been fabricated for tixe GEK and 20CC feut of 5/15” 0.L. phosphcrbronze
occan catlie have beeon citained for use with the instrument.

Tre two reraining itens for shipboard use supniied thru this project
are 1200 feet of stainless steel nylon coverad BT cable. 3/32" 0.D. and

8uC0 feet of 3/10" 3 x 1§ PRZfo.mied galvanized hydrographic cabie.

During the yeer several items of scientific equipment were obtained for
use on varlious aspects of tie progect. Tucse were:

Spilhaus Sempler, D. Ballauf, 0-%50 ft.

. Two 0-45C . bathytlhiermograshs, Engineering Leboratories Inc.,

Ga.lard, Teues.
g

w
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3. Gemware Curvent Mctar, Kehl Scientific Instrument Corporation.
L. Foerst Irproved Vater Sampler with messenger, capacity 1200 c.c.,
R

Therrometer Roader, Han) Scientific Instruient Corporation.
Four gross rharmacy bottles and iecprenc lirers.
. Two Uiprotected Reversing Thermoneters, Janick and Gross.

-~ M\

’

During the pacst yecar a tank, a temperaturs controli device, end a re-
versing mechanisin vere asserbleqa so tnat reversing the.momcters could be
calivbraved. Perts vurchased for tnis purposc weve:

1. Motor and pgears for reversing mechanisi. Geo. J. Fix Commany.
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2. Cathetomecter telescope, Arthur 5. LaPine and Ccmpeny.
Z. Differential tlieriiometer, Fisher Scientific Corpany.

A Mueller Resistence Trermometer Bridge has been purchased trom the
Rubicon Coupany which will be incorporated in the tcmperature contiol
mechanism of the tank when other components are delivered.

The one piece of olfice cguipment purchased during the past year vas a

shaving maciine for v Edison Voicewriter kdipnone.
Twenty salinity sample boxes nave Leen constructed by the project waich
wil)l bz wvsed on future survey cruises.



FUTURE PLANS

A two weck college sponsored cruise will be made in early July to
study the distribution of gevcral chemical constituents of sea water in
the Mississippi Delta regicn. Chemical determination of salinity, dis-
solved oxycen, total ard narticulate orgeanic phosphates, nitrates, nitrites,
copper, iron and tae chlcorophyl piguments will be made; many of these
atoaxd skip. Results of this csruise will be uvtilized in the data and
techinical reports whicih this activity produces.

£ moath long oceanographiic cruise will ve made during Auvgust .in the
Destern Guif of lMexico teo study the Gulf Stream and large scale eddy currents
whicl. may exist there. An attempt will be made to: 1) define the position
ol tie Yucatan Currert and any large scale eddies encountered on this sur-
vey; 2) determine, if joszible, tae movements of eddies in time and gpace;
3) establish vhether there could be cyclic generation and decay of the eddies
ns related to tne Guif Streamn svsteii. This cruise also will be college
sponsorea, but the resuits will be utiiized vy this zgrcup.

Twe project sponsored cruises are tentatively planned for the couing
reas. Beth will bte decep weter cruises of about two to turee weeks duration
cacit. One will be primcrily a GLK ond BT cruisc current study, and thé
other will be & western Guif of Mexico survey to eliminace tie holiday areas
which presently oxist in the data.

Expbasis in the coming yoer is to be placed on processing all cruises'
vhich have beern collected by this project to date and in completing
1 as »ossible tiie enalyses of thece deta.

o
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TR, VEL

Mr. Adams, Mr. Austii e Mr. Howe journeyed to Bayou La Batre,
Jlgbhama in Fovenher to conduct a twn week hydrogranhic survey of Mobile
Beay.

Mr. rustin and Mr. Martin Burlkheaa drove to Bayou La Batre, ilabama
in Jwre to conduct a siwort hydrographic strvey for the swumer season.

TALKS

Mr. fustin vrescived e skort telik to a regicnal meeting of the Texas
Jcadem; of Szience which was held on tlidis campus in aprii 1954, The sub-
Ject wiica waes preseunted wus "The March Cruise of the £. &, JAXKKULA".

S 10 e



PERGCNNEL

ichardé M. Adans, sssnciate in Oceanography, (through February 195k4)

B a

Czorge B. fusztin, issoaciate in Oceanography

irs. Serah W. Austin, Secretary-computer, nalf-time
Mrs. Iris Bell, Laboratory Technician-corputer
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Vailace B-r“es; Drafisnan-conputer, nart time
James Push, Assistant in Gceanngrapny,
Foji Hidalka, Oceancgrapher (th”ou*h September, 1953)

Joseph Howe, Marine Techuiclan

nart time (through June 1954)

Dale F. Leinper, Project Supervisor (pa -t time)

Frank Moon, Research Assistarnt, half time

Jean Péna dc¢ Le, Merine Technician (through March 19%54)
{ Rainweter, Marine Techinician (th“ouﬁh April 195h)

Roocrt 0. Reid, Occancgrepher, part t
Mve. Myrbtis Sh¢udc, Laboratery Tachn:

Ivznnetn Stenton, Restarca Assistant

= ] =

(t

hrougl: Decerber 1953)

me
ian-computer



OCEANOGRAPHIC RESEARCH VESSEL A. A. JAKKULA

The past year saw many improvenments made in the conversion of the
AL 4. JAKKULA (formerly ATLANTIC) from a pleasure yacht to a deep water
oceanographic research vessel.

Man, days and weeks were necessarily spvent at the dock or in the
shipyarda effecting this conversion. It was possible in spite of the de-
1ers and handicaps to accomplish ninety-four work days at sea during the
neriod of tiis repoit.

In the conversian period, six bunks were installed to increase the
capacity of the scientific complement from six to iwelve. Fans were added
or installed in all living quarters. Five new sails werce purchased. &
new GM diesel main engine was installed. All government furnished and
centract nurchased cquipment described above under EQUIFPMENT was installed
cquring tnis period.

In addition to the above c¢quipment, a BT winch, two large and one
small hydrograpinic winches have been installed along with tiwree outboard
vork vlatforms. Topping lifts and hydrographic boornis were also added,
two to eacii mast aft.

Plans are in effect to desigi. and install a now keel to replace the
light inadequate center-board and centerboard trunk. Future plans also
call for installation of another diesel generator set, increased fore
tc aft forced ventilation, an RDF, a chart room and pessibly a radar set,
Of equal importance to the future operation of this vessel is increased
fuel and water capacity. it the present time fourteen days is the maximum
comfortable ope.ating time which can be spent at sea between port cails.
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TUG AIBEMARLE

On 23 iAucust 1953 the tug ALBEMARLE was transferred from
its Verth in the Kane Shipyard in Galvestorn, Texas to the
U. 5. Naval Ctation at MNew Crleans, Louisiana. The removal of
tie AIBEMARIE from the responsivility of this project makes
poussiltle the use of the remairder of the original allocation of
fnde for the JLBEMALE for tie instelletion of equipment on the
Al AL JURKULA.
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