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Accordin g to the ter ms .~f Contract N6onr—277, Teak
Ord er No. I , the work to be perform ed by the Contract or
shall oonaist of the following:

1. The Contractor shall furnish the necessary personnel
and facilities for , and, in accordance with any instructions
issued by the Scient ific Officer or his authorized repre sen-
tative shall

(a) conduct surveys and researc h, and analyze and
oo~~ile data and technical informat ion, pre par e
material for charts , manuals and reports, and
foster the trainin g of military and oivilian
personne l in the following fields of oceanography :

(1) permanent currents;
(ii) interaction of the sea and atmosphere, including

wind waves, swell and surf ;
(iii. distribution of organisms;
(iv oharaoteristioa of the sea bottom and beaches;(y tides , tidal currents and destructive sea waves;• and
(vi) ph~jsics and distribution of sea and terrigenous

ioe*;

and perform the following work in particular :

(1) ( Confidential )
(2) collection of analyses of bathytbermograph

obaervations**; and
(3) conduct of a wave measurement pro gram in the

Atlant ic.

* Research in connection with the relations between North
Atlantic oea-~ioe and Arctic weather was transferred to TaskOrder No. V of Contract N6onru.277 on May 15, 194.9 and will
bo reported in a separate Periodi c Statu s Rep ort.
** The tabulation and filini~ of bath ythermo gra ph observat ions
v*a tran sferred to Task Order No. TI of Contrac t N6onr-277 on
May 15, 1949. Obeez’vations received and processed dur ing the
second quarter of 1949 have been reported in a separate
Poriodib, Status Report covering Task Order VI (Referenc e No.
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This report contains a quarterly 5uirariRl’y of workcarried out under Contra ct N6onr -277, Task Order No. Iby the Woods Hole Oceanogr aph ic Inst itution under the
following head ings:

‘~~~~ 

~~~~~~ jo~fieports submitted dur ing th e. quarter.
be basic surrent pyat em of the North At3.entioj

An h~draul1c model of Darata ria Bay in Louisiana; 6)Hydrographie surveys off East Coas t of U. S.
- between Miami , Florida and Cape Hatt eraa 10Hy&rographio statio ns in the Brownson Deep.Underwater photography.
Table s and graphs for specif ic volume anomaly. 3

- -  -. S~flnity~ titrat~ons and calibration s of thermomet 112
~~~~~~~~~~~~ Arctic ~oeanogra~ihj.4 ~~~~~.:Auxiliaf~ Sea Sampler. 15Ocean wave analyses. 15Auto Correlation S~mapoaiuin. 3.5Assistance to Rydrographio Office. 3.6Cooperation with University of Washingtofl. 16Cooperation with University of Californ ia. 17Personn el. 18

The following Technical Rep orts have been submittedduring the quarter :
Ref . No. 49-26. Report on the Oceano grap hic Programat Pt. Barrow, Alaska , February -March 1949. Prepared by

%~~. G. Metcalf and J~. F. Holmes. .

Ref . No. 49-27, Bathytherinograph Sections of theU.S. Navy Ar ctic Operations of the Suximier of 1946 and 1948(Restricted) . Prepared by In . C. Metcalf , E. Shelnut andZ. P. Tollios,

~~~ be.aio current ais ten 2. ~~~ North Atlpntlo.
Dur ing recent year s on a number of occasions the GulfStream has been intens ively investigated in the sector

between Cape Hatteras and the longitude of Halifax . Work
in the Gra rd BQnkR area and in the Labrador Sea has been
resumed by the International Ice Patrol . But as far as the
bas ic current syst~ n of the North Atlanti c as a whole is
concerned , these stud ies throw light on only a small partof the over-all problem . -

- - - - - — ________________ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -
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Figure 1 is a first attempt to look at the larger
picture. ~7ithin the limits indicated , it shows the dii i.
tribution of deep temperature and salinity stations from
all sources as of anuary 1949. The plotted values are
the average depth of. the 10°C. isotherm to the nearest
100 meters for each one degree square where one or more
hydrographic stations have been occupied • The exponents
show the number of stations enter ing into these avera ges
when more than one is available . West of Longitude 55°

- practically all of the station s have been occupied by the
ATLANTm dur ing the last eighteen years . The U. S. Coast
Guard is resp onsible for moat of the stations off the tail
of the Grand BAnk~. The majority of the remaining dat a is
from European expeditions extendi ng back to the earliest
days of physical oceanogra phy.

Figure 2 is a systemat ic oontouri ng of these values ,
without favoring any particular interpretation . Since the
10° isothermal surf ace closely corresponds to a surface of
constant dens ity , except in the vicinity of Spain and
Portugal, these cont ours must correspond to the permanent
currents near the axis of the main thermooline. In other
words , it it is permissibl e to combine these data , from
different seasons and from ~aay different years , and it the
process of contour ing to the nearest 100 meters has
sufficiently averaged out internal wa , - then under the
circulation theorem these contours should closely f ollow
the Stre am lines for the depths in question , except where
the temperature -salinity correlation has been strongly
influen ced by the outfl ow from the Mediterranean .

Since a number of stations combine to produoe moat of
the maj or features of the current pattern in Figure 2, it
is felt that the stronger currents (closely spaced contours )
are relatively fixed in position and that the effect of
short period internal waves has been minimized • Experience
in the western half of the ocean fully supports this view.• North and east of the Grand Banks, the basic current pattern
is practically ‘inknown.

Regardless of the reliability of the chart as a current
map, it oan be used to great advantage in the planning of
future deep hydrographio stations. It will never be
necessary or advisable to cover the whole area evenly with
stations . These should be concentrated where the main thor—
moolino has the noat slope. In fact , the chief purpose of
constructing Figures 1 and 2 was to lay out the pres ent
survey of the ATLAI TIS dur ing which it is hoped to f ill in
the relatively blank area between the Grand B~n~e~ and the
Mid—Atlantic Ri~gO north of the Azore s.

________ ~__ __•.____~ .•~_~.j_ _ _ _ 
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It may be instructive to list hero the questions which
we have asked ourselves on the basis of Figure 2 and for
which, to some extent ,- it is hoped that the present AThA1~TIS
cruise will provide answers. These are contained in a
memorandum to the Chief Scientist which is as follows:

1) The underlying purpose of the cruise is to teat out in
a now area some of the ideas which we have developed by
studying the Gulf’ Stream along this coast.

a) Is meandering a local phenomenon or’ does the
axis of the 8tz’eam continue to follow a snake-like
course in mid—Atlantic?

• b) Xe the bottom topography the controlling factor
• eact 02 ti~o Grand Danics? -

a) Does the steep slope of the main thermooline con-
tinue to underlie the abrupt changes in the eu~rfaoe
layer? 

-

d) Is the branching of the Gulf Strew east of’ the
Grand Banks real and is it related to bottom topo~-graphy? - -

a) Is the preliminary chart of the 100 isothermal
surface a good surface current chart?
f)  Does the moat northern branch of the Gulf Stream
cont inue as a swif t , narrow current?

2) Secondary purposes related to these are:

a) To fill in the gap8 in the network of deep hydro—
graphic stations.

b) To provide data for Sotar .

o) To add to the store of chemical- data from the
Atlantic.
d) To extend the detailed bathythermograph survey
into an important area.

For all ci’ those purposes , the riost critical factors will
be to cover as much mileage as poaaib1e~ and to obtain the
bost and most detailed navigational record possible. Th~Ls isthe first time we have attezapte4. detailed work in a region of
strong current without the help of’ loran.

~--t r -  
~~~~~~~~~~~

___________ ________________________ — 
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- - 3) The important practical applications of’ this survey will
be in the construction or better sonar charts and sub— -

marine supplerients~
ii.) To this basic program has been added as much geology and

geophysics as can be acoompita tiod without serious inter—
ference. -

a) Acting as the shot boat for CARYN ~n the leg out
towards Bermuda0

- 
- b) Reflection shooting (and bottom reflectivity) .

- 
- c) About twenty deep cores ,
— d) Incidental scattering layer data and plankton

hauls ,,

e) Towing the magnetometer0 -

r )  Tests of implosion bombs .

g) Studies of bottom reflection coefficient in deep
water 0

• - 
- This is a very full program and it cannot be laid out in

any detail in advance, I~iiere you go will depend on where
the Gulf Stream goes . How often it will bo profitable to
stop for hydrographic stations trill depend on whether or not
une~peoted cond 1tior~s are encountered . Because of gravel
dropped by ICO , bottom coring t~ay be diff icul t , if not
imnose~ h3c~ 5s t;~’~~ ~~~~~r~-’ r • — ~~~~ i~~~’t nf th~ nr

Looking again at Figure 2 somewhat more broadly, a very
basic problem is at once apparent. Neglecting the disturbing
factor of the Lloditerranean water • it is evident that only a
few of the contours close , as would be expected it the

- — 
system was entirely wind-driven. It can be argued that in a
rough sort of way the diagram separates the part of the
energy duo to the winds from the part of energy due to heating
in the tropics and cooling in the ni r’th. It is clear that at
least half of the contours carry the water far enough north
so that it will not find its way directly back into the
trade wind current . Thus , on the basis of Figure 2 , the
North Atlantio permanent current system seems to be about
halt wind-driven and about halt a “heat engine”. The supply
of water to be cooled st the surface in the north and
theref ore to sink is much greater than had been antioipated .

— —• — — ~~~. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ 
~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~
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• Unfortunately, some of’ these tentative conclusions are
more or less blasted by Figure 3, which is a plot of the
depth of the 5 isothermal surface. This roughly marks the
lower limit of the maim thermooline and is much more
strongly influenced by the Llediterranean wator . Neverthe-
less , there seen to be important differences between the 50
and 100 levels in the northeastern area,

It is evident that It will, be worth while to refine
such large scale studies by using density rather than
temperature and by bringing in isentroplo mixing. Lir.
Bumpus has begun such a study of the Mediterranean outflow.

An hydraulic model of’ Barataria ~~~ in Louisiana.

The following is a description of a m odel study under-
taken by Mr. von Arx for the Freepor t Sulphur Company. It
is inolud3d hero because the necessary background for such
work was forwarded by this contract and because of the
rather obvious Naval applications of this technique.

Very late In 1948, the Freeport Sulphur Company requested.
the Woods Hole Oceanographic Institution to undertake con-
struction of an hydraulic model of the area roughly 25 miles
square in which their Louisiana nines are located (See
Chart 1273 USCC aS). In this large area the average depth of
water is of the order of only three feet , necessitating
either a very large model or a highly distorted smaller
model . For reasons of limited space and keeping expense
within reasonable bounds , it tias decided to build the m odel
eight feet eqaure , employing a horizontal scale of 1/20 ,000
and a vertical scale of 1/192; that is , a vertical
exaggeration of the order of 1/100. The model was constructed
on a strong bed of 2 x 12 inch fir arranged to form a tight
network of triangular voids not nore than 16 inches on a side ,
and covered with 3/4-inch marine plywood in steps so out that
the treads had the shape of the Inter~a1s between successive12’-foot contours in the prototype. This staircase was boxed
in by a heavy combing, caulked , and covered with hardware
oloth. Over this a 4-inch thickness of Iiydrocal B—li
(precision pattern-.makerks CaSO~ plaster ) was oaat as a
monolith in which the intricate modelIng of the bays and
islands could be out with rotary tools . The layout of the
land and islands was projected from the top of a tower at a
height of 16—feet above the model eurfaoo , traced of f , and
routed so that sea level lay 1/4-inch below the land sur-
face, The soundings wore then entered on the sea lovol stir —taco from the sane lantern slide , and addit ional soundings
entered from the original data sheets provided by the U. S.

_________ ——-~~~~~~~~~~ ~~~~~~~~~ —~~~~~~~~~~~~~~~~~~~ —— ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Coast & Geodetic Survey. Soundings wez’e realized by
routing between carefully drawn contours. The steps
were then blended with hand tools. The resulting sur-face is probably accurate to 0.01-inoh Vertically and
0.05—inch horizontally. Sea level was established asa level plane through repreated checks with a precisetransit on a pair of rails from ~Vhioh the routing toolswere suspended.

?roudean scaling of time, velocity and discharge- :- were used sucoenafully except at the passes connecting
the bays with the Gulf of Liexico. Here the velocities

-: were too high as were the Reynolds numbers in the model.
It ~aaa thought that this departure came from too smootha bottom and insufficient attention to the roughness - 

- -

(M~nning) factor. Roughness was artifioally inoreased
by moans of’ screens (20 x 20 mesh) in the passes and thin
not only brought the velocities into agreement with
Proudean soale but corrected the scale of turbulence. To
verify its kinemnatio behavior , the flooded model wan care—• fully compared with data from a week of f ield observations
and the detailed - field reports of H. A. Vlarmer, S. A. Lynchand V. H. Brogdon. No serious discrepancies appeared and
the times of slack water and magnitudes of velocit ies at a
large number of points were gratifying correct.

The auxiliary equipment for producing tides, winds,rain.fe.i1 and industrial discharge was also scaled by
Froudean laws.

The t4de ~aohine employs three drums which displace water
and rains ~he level in the model cinusoidally at rates inaccordance with th e  time ooale~ot 1/1440 ( one minute per
day) . Each drum is driven by a scotch yoke through a
stroke of 2-inches, the semi-diurnal drum having a size
determined by the sum of th e  amplitudes of the M2, 32- and
N2 components and a speed number of the average of the
component speed numbers, a diurnal drum of a size determinedby the amplitude of the Ol, component and a speed number ofthe Oi oc~~onent , and a second diurnal drum of a size deter..mined by the sum of the K1 and P1 cc~~onents and driven atthe average speed of these two ~hioh is precisely a mean
solar day per 3600. Thus , the second diurnal drum is run
at one cycle per minute and the other two at 30.5 seconds
and 64.5 aeoonds per cycle respectively. Thin combination
pre4uooa a succession of great diurnal t ides yielding to
lesser semi-diurnal tides at intervals of two “weeks”, a

: - 
progression.oharaoteristio of this region of the Gulf .

-- -- - 
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The yj~~~. are generated by tank-type vacuum cleaner blowers
mountOd it the cardinal and intercardinal points. Each is
controlled by a switch at a central console and its rate of
pumping controlled by a single Variao. Thus, It is possible
to vary the wind speed and direction to reproduce the
weather as it occurred during certain periods of interest
to the sponsors in accordance with the records of the U. S.Weather Bureau reports from Grands Isle, Louisiana. Cali..
brat ion of the wind machines was accomplished by observingthe rate at which the surface layer of water in the modelis propelled at the steady state. It was assumed that in
15 model miles of’ fetch an equilibrium surface current
should be of the order of 2 to $ of the wind speed. - Bythis measure, it is possible to produce winds of hurricane
force from the atTmiltaneous draught of three blowers runningat full speed. Due to the vertical exaggeration of the
model, the wave height is much too e1n~11 and because of the
email horizontal scale the wave length is too large.
R~iirifal1, which amounts to 5 feet per year on a watershed

come 800 square miles to the north of the modeled area
and drains into the area at the rate of 430,0O0~000 cubic
feet per day, according to Marmer, is introduced at the
north end of the model in sealed quantities by means of aptm~ attaohed to the tide machine. This pump draws water
from the Gulf and causes a closed circulation system for
the rainf all ~nd also exhausts a current of water through
a venturi which produces a slow counterclockwise oiroulatio
of the Gulf water in agreement with currents den y rom
the slope of the dynamic topography of the off-shore ‘watera.
The difference in density of the rain water and sea water in
the prototype is considerable but in a distorted model these
density differences must b~ reduced by the distortion ratio
and thus are olosely approximated by a homogeneous fluid.

~nduatni~a3. w~~es are introduced into the model through copper
tubes imbedded in the plaster terminated at their proper
geographical positions. The nether ends arc attached to open
glass cups at the level of the water in the model. Each glassoup has a calibrated dropper tip over it and the droppers are
fed by a 100 cc hypodermic cyringe closed, by a motor—dr iven
worm. Thus, one may know how much industrial waste is being
introduced by counting drops per iainuto and converting this
count into millions of gallons per day in the protot ype
through the convenient oonversion factor of one drop per
million scale gallons • The industrial waste is ai1~alated
with acid of such concentration that when mixed-with a given

• 
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number of volumes of ambient model water will turn en
indicator solution of Brom Cresol Green with which the
model is filled , from yellow to blue • The model water
is set to a known alkaline state (blue) such that for a
given acid strength the color ohange will occur at a
predetermined dilution. In this way the industrial waste,
more concentrated than a certain dilut ion f igure, Ia
represented by yellowed water and the mere dilut e solutions
by a very pleasant blue color pervading the whole model
and varying in intensity with the depth of water.

Continued discharge of industrial waste eTentuAl ly
— extends its boundaries to a point where the color change

has not occurred before it is discharged into the Cult
portion of the model . As the yellow of unneutralized
aoid reaches the Gulf , a base of identical stre ngth is
introduced at the same disoherge ra te into the Gulf at
the circulat ing venturi. Thus , the Gulf and rein water
drainage is rendered ohesnioally inf inite and retains
quantitatively its alkaline condit ion so that the model
can be run indefinitely to stud y the steady states of
waste distribution under a variety of “weather ” conditions
produced by the wind machines. The water for the rainf all
system is withdrawn from the Gulf upstream from the base
interior so that the rainfall water supply has no excess
of base.

The results of the model studies are recorded photo-
graphically in color by means of two cameras (1) a 35 ma
miorof i~liiting oer~iera operated once every 7J seconds pro—
ducing 8 exposures per model day and (2) a 16 ma movie
owaera operated at 1 exposure every second yielding 60
exposures per model day and a contr action of time when
proje cted at 16 frames per second to 1 model day per 3.75
seconds. Light for photography is provided by 12 No. 2
pbotofloods in reflectors yielding a - total of 6000 watts •

illumination in controllable quantities for producing
unif orm lighting. An electric clock graduated in model
hours , days and weeks is mounted in the f ield of view so
that the elapsed time from the beginning of each experiment
ii autc~~tioally. totalized. Si’~ larly the contribution of

- each of the tid• drums is integrated and indicated by a
traveling pointer on a scale large enough for - - the cameras
to r.oord the height of wator~~ 0.05 foot. - - The same
integrator is coupled with a pen which writes a record of
the tides on a paper tape moving at 1/2-inch per minute.
Th. wind direction is Indicated by a small banner on a oir-
euler card near the center of the model. This banner is
1I~~ enough to fall alsak when no wind is blowing and fur-
nishes proof of that fact to the cameras .

—~ ~-- -— s--~ ---. -~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —-- .—— -~~ ~~~~~~ - -~~ -—
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h ydraulic models have been used for many years for
studies of ships hulls, waves, silting and flooding of
rivers, dam construction, aluiceways, silting of harbors ,
test ing proposed breakwater, riprap, and dock locat ions
and many other engineering purposes. This model was
undertaken (1) to provide experimental data ofl the dis-
tribution of - the industrial wastes from the Yreoport
Sulphur Company’s Louisiana mines and (2) to determine
the effectiveness of highly distorted models of bays
and estuaries as aids in future studies of ecology or
oontnitiination near shore. It is believed that this area
is fully as complicated as moat bays and estuaries of the
coasts of the United States in shape and hydrography; yet
the relative case with which this model was verified for
kinematic slintlarity and partial- dynamic a~mi1arity
suggests that this technique may -be useful in the future
for solving oontiiini~nation problems of many kinds , especially
those in which hydrology , meteorology and oceanography com-
bine to produoe complicated and variable flow patterns.

H.ydrogra~hio aurve a ~~~ ~ast Coast of U. S. between Miami,
Zi2E~~ and cape teras.

In May , LV. CARTN made one hydrographic seotion and
two bathytherinograph sections in the Gulf Stream oft Miami,
in cooperation with University of Miami Marine Laboratory.
Institution personnel instructed Miami personnel in the use
of oceanographic instrumonts at sea and aided them in
oollooting hydrographic, chemical and plankton data.
Twenty-two bathythormograph and multiple sea sampler sections
wore made across the continental shelf between Miami,
Florida and Beauf ort , North Carolina. This cruise was under
the supervision of Mr. Bunpus aided by Messrs . Miller ,
Icranoe and Snolling. -

Messrs. Hayes, Miller and Abel participated in a
U.S. Fish and Wildlife Service survey aboard the R.V.
ALBt~.TR0SS III in the continental shelf area between
Oregon Inlet and Cape Fear during the period from 17 May
to 15 June. The Inst itute of Fisherie s Research of the
University -of North Carolina also participated in this
survey. During this cruise hydrographio stations were
occupied off the forth Carolina coast out to as far as
the one thousand fathom curve. Chemical analyses of
oxygen and phoap iorous phosphate oont eat were done aboard
ship. Bathythernogre.ph end multiple sea sampler sections 

- - -
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* wer e also made. The hydrographic results of these severalcru ises are now being stud ied.

Uydroi~ranhtc at~t ions ~~~ the fl3,owzlson Deep.
In March and April, during A!fl~.ANTIS Cruise #154, twodeep Nanaen bottle lower inga were made in the Brovnson

• Deep north of Puerto Rico. The depths attaine d vex’sslightly greater than 6,800 meters, or approximately 900meters above th~ bottom. The outstandi ng feature of bothstations was a slight positive temperature gradient below5,700 meters , with a minimum temperature of 1.97°C. Apz’el1i~r1ncit’y analy~3ie indicates that this gradient is closeto the adiabatic gradient for sea water. CorrespondingSalinity determinations are not yet completed. This studyis being carriod out by Lir. Pollak. -

Underwater pboto~raphy.

Mr. David LI. Owen j oined the A1’LANTIS in LT(ami Florida
on April 8, and in the ollowing two months aseisto~ Mr.David Barne s and Mr. Rober t Pri ce in the oper ation of ahigh-speed underwater movie camera built and used on LH.O. I.Contract NOrd—9500 with the Bureau of Ordnance. Dw’ing thistime, the Institution Bwing-type underwater camera was alsotested. Two photographs (camera i’ooua three feet) in thescattering layer were obtained . One of the photographs con-tains two streaks which are possibly Euphauside. During thereturn trip to Woods Hole, Mr. William Shults assisted
Mr. Owen in rigging the camera to tire ten flashbulbs
instead of one. Two long-distance photographs were made inthe scattering layer with this adaptation, showing noaizeable organisms within fifty feet. The light source wasthen directed to the bottom, and two photographs woreobtained on the continental shelf covering an area ~oZ 289 - 

-square feet. - 

- 

- 

-

In the latte r part of’ June, Mx’. Owen experimented
fur the r with this ownera during a six-day cruis e of theU.S. Fish and ~1ildlife Serv ice R.V. ABBATROSS III conducted
in the Goorges and Browns Bank region. ~(ith two camera —

oases strappe d to the pole, several stereos copic bottOm
photographs of large areas were obtained. Vlith a camera-
to—bottom distance of 25 foo t , 400 square feet of the
bottom was covered~ compared with a ton—foot distance and

- - — ~~~~~~~~~~~~~~~ ~~~~~~~~~~~ - - ~~~~~ -~~~~~~~~ ~~~~~~~ - - - ~~~~~~~ - - -
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p 
- appror1~~tOly 36 square foot covera ge with previous cameras.

Mr. Owen plane to use a shorter oamere.~tos.bottcsn distance
in the future in order to obtain a more pronoUnced stereo-
scopic relief end this will enable the camera to operate
in ehoaler an& lees transparent water. -

Tables ~~~ izra~hs ~~~ a~eolfto volume anomaly,

Upon oompletion of salinity dótermin’ttione of all
AThAXITIS hytrographic stations in the Mediterranean Sea ,
standard oceanographic analyses of - these stat ions were
started. Sines exist ing tables for computing specific
volume anoi~n~ toe were cons idea~ed inadequate , a set of
grap hs was constructed covering only the ranges of
salinity and temperature found in the Mediterranean.
These graphs have emnhlex’ intervals of’ the arguments
than Sverdrup’ s table s and can be read to one more
deoi~~i point than the recently completed Hydrographia
Office graphs. This work is being carried out by Mr.
Pollek.

S4iq~iti titra tio~~ ~~~~ calibrations 2L ther’~tometora .
During the period April 1 to J une 30 , the following

salinity samples have been titrated :
ATLANTIS Cruise #151 960
CJ~RTh Cruie. #6 end~~7 350
ATLANTIS Cruise ~‘l54 40
Barnatable Harbor 22
U. S. Public Health Service 

_ _ _ _

This work was carried out by two full-time technicians
under the supervision of Mr • Penrose • Following is a
tabulation of the number of reversing thermometers LIz’.
Penrose has received and oalibrated dur ing the quarter :

Thermometers received : National Museum U
U.S. Fish and Wild-

life ServiCe 39
Hydrographio Of f ice

Index calibrations completed: U S .  Fish and Wild-
life Servioe 9

National Museum 9
Hydrographio Office 30
Scripps Inst. of

Oceanography
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Pressure factors determined: Scripps Inst. of
- - 

Oceanography 4
~quipment i’ or determining index corrections of

• reversing thermometers and f or determining the pressure
taotoz’ ol unprotected thernometore has been developed.
Since the inception of the thermometer calibration pro— —gram in the latter part of 1946, statements of oa] i—

• bration have been issued for 272 thermometers including
13 for which the pressure factor has been determined.
Figure 4 is a view of the calibration room.

Operation - CROSSROADS supported the development of
the index calibrat ion equipment and calibration of 75
thermometer s dur ing the first year and one half. These
thermometers had been borrowed from various agencies
f or use during Operation CROSSROM~~.

— During the past year , the ~!oode h ole Oceanographic
Institution has supported the development of the pressure
factor equipment and maintenance of all the calibrating
gear. Index calibrations have been completed on 197
thermometers and pressure factors determined on 13 thor—
monsters. Index corrections of main protected thermometers
with range greater than 12°C. are determined at each 4°C.
point including the ice point ; those with range less then
45°C. are oheoked at each 5 0 .  point. Index corrections of
auxiliary thermometers are determined at 0, 10, 20 and 30°C.

To is determined when it is not adequately known.
A Statement of L~xRm1nation is issued for each thermo-

meter upon completion of calibration. During the pest ten
months, the owners of’ the thermometers have been charged
the following fees for the calibration service.

L Ice point determination ~)2.OO
iach other point of the main

thermometer 1.75
Pressure factor , per pressure

point 7.50

Contract N6onr-277, Task Order No. 1 paid for calibration
of thermometers tbr a period of two months before • the above
prioea were established. -

As a part of the oalibz’ation procedure, each thermo-
meter is ex~’~t’~ed to check whether mercury sticks in theupper chamber, whether it breaks off properly, whether
there are - gas bubbles in the mercury end whether graduations 
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I— FLUID PRESSURE SCALE.
2— WATER BATH FOR PR ESSURE VESSEL.
3— TEMPERATURE CALIBRATION TANK.
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5— WATER BAT H FOR BUCKET THERMOMETER
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are corre ctly spaced and clear . whenever possible, theusual techniques are employed to eliin(nate the gasbubbles and sluggish action in order to provide accura teoperation of the thermometers. Those which do not roe-.pond to the usual manipulation are returned to the ownerswith a service charge of ~2.OO .
146 thermometers belonging to U. 3. Navy HydrographicOffice , Fish and Wildlif e Service (Pacif ic) Fish and1711d2.jfe Service (Atlant ic ) and Berim~.da BioLogical Stationare awaiting calibration.

Aroti~ Qoeanot~ra~hy,

On April 5, Mr. 1~etoalf returned from a two month’sstay at the Arctic Research Laboratory , Pt. Barrow,S - Alaska. A short report for general distribut ion wasdrawn up describin g the oceanogra phic program at Pt. Barrow,and a more detailed report was compiled for the Chief of theDivision of’ Oceanography, H.ydrographie Office. These reports
— 

- were submitted in June.

The bathythermograph profiles from the 3.946 and 1948• arctic supply expedit ions were drawn up and submitted tothe - Hydrographie Office as a supplement to the report ofthe 194.8 Ar ctic Sux~ er Operatio n.
In addition , Mr . Metcalf was engaged in briefingobservers for arctic work both at Pt. Barrow end aboard -

the Navy ice—breaker going to the Baff In Bay region thissu~ ni~r. Mr. William Butcher was br iefed and equipped forcont inuing the Pt. Barrow work as an assistant to Mr . Batesof the Hydr ographio Of f ice. Originally scheduled to be InPt. Barrow for the months of June and July, Mr. Butcher washeld up a full, month due to • a delay in the writing of hisNavy orders.
Mr. Donald L~artineau and Mr . F4gar lichens were briefedand equippe d for the ice-breaker trip to leave in July.Their work will be a continuation of the work done thethree previous sw~~ere by Lt . MoreaTx, USCG, (1946) and )Zr.- Metcalf (1947,1948).
Thzr tng th is period , Work has been progressing slowly

- 
- - on a lightwe ight erotic winch being made by M r. Lloyd Iloadley.The winch, orig4~n*1 ly designed as a bicycle—type pedal—

- - operated winch, is boing modified to aoocs~odate a emailgasoline engine interchangeably with the bicycle arrangement.
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The features aimed for in the design of this winch
are:

a 10,000 feet of 1/16th inch cable capac ity ,
b min1~mum weight ,
o ease of assembly and disassembly without the use of’hand tools ,
(d) ~rn1l packing apace ~ihen disassembled.(el ease of operation and assembly by a man wearing

heavy erotic mittens.

- 
Auxiliary Sea Sampler.

The Auxiliary Sea Sampler is a bathythermograph which
is saddled with a single sea sampler bottle . It is
arranged to trap sea water at the lowest depth of the
instrument’s traverse when used underway. This is
accomplished by utilizing the deep dive atta chment , a
standard acoessory for the bathythermograph and a plug to
keep the bottle open. The plug is pulled out, closing the
bottle, when the deep dive attachment is disengaged. See
accompan ying photograph (Fig . 5) .

Ocean wave an~1yses.
U. R. Seiwel]. read a paper entitled “The Principles

of Tine Series Analyses .Appliod to Ocean Wave Data” before
the National Academy of Sciences on April 25, 1949. This

— paper will be published in the September 1949 Proceedings
of the National Academy of Sciences .

~ympoaiuri on ~D~lioatIon Auto Correlation Analysis
Physical W~bloz.~~

A 53’inpoaium was held at Woods Hole Oceanographic Insti-
tut ion for the Office of Naval Research on Juno 13 and 14. on
the uses of aut o corrolatio n analysis for various types of
scientific pr oblems . Ton paper s on this subject were
presented and discussed. About sixty scientists representing
the following laboratories were in attend ance.

Marine Physical Laboratory Sen Diego, Cal.
i~vane SIgn~’1 Laboratory Belmn r , N. J .
Naval Research Laboratory Anaoostia, LId.
Lioctro nica Research Laboratory,

Harvard University Cambr idge , Mass .
Naval Ordnance Laboratory White Oaks , Lid.
Coles Signal Laboratory Rodbank, N. J.
5ervo-L~eohanisn Laboratory, M.I.T. Cambridge , Maas.
Psycho Acoust ic Laboratory ,

Tufts College ~e&ford, L asa .
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Psycho Acoustics Laboratory ,

Harvard University Cambridge, Mass.- 

- Cruft Laboratory, Harvard Univers ity Cambridge, Mass.
Airborne Instrument Laboratory Mineola , N. Y.
U.S. Navy Underwater Soun~1 Laboratory New London , Conn.
Research Laboratory of’ 1~.leotro nics,

M.I.T . 
- Cambridge , Mass.

Psychological Laboratory , Browa
University Providenc e, a • I.Depart ment of’ Geology, Columbia
University New York , N. Y.

Department of the Army, Office of -

the Chief Signal Officer Washingt on, D. C.
Department of the Navy, Office of

Naval Reaearoh Washington, D. C.
Department of Mathematics, M.I.T. Cambridge, Maas.
U. S. Bureau of Standards Washington, D. C.Department of the Navy, Bureau of

Ships Washington, D • C.National Research Council, Cc~mnIttee
on Undersea Warfare Washington, D. C.

General ~1eotrio Co. , Aeronautical
and Ordnance Division- Schenectady, N. Y.Department of Meteorology, N. Y. U. New York, N. Y.

Stevens Institute of’ Teohnology Hobokon , N. 3.

Woods Hole Oceanographic Institution Woods Hole , Mass.

Assistance to 1~ydrorraphio Office. - -

Mr. Wehe reached New York aboard the U.S.8. MAURY
(AaS—].6) on J’une 6 and submitted a prel tin(nnry- report S

of his oceanographic work which will be include d in the
ship’s report of the cruise. He secured all the neoesaar;
information for the final report from the ship except the
positions of the bottom and salinity samples which are
dependent on the oriooth sheets that are to be plotted.
He expects to obtain these positions bet ore the MAURT
loaves again in the fall.

Mr. Wehe plans to report in person to the Hydrographic
Office early in July.

Cooporatio; ~iith UniverB ity ~~ T~a8hin~ ton.

LIz . Arnold Clarke returned to the Institution on
June 1 having completed his assignment beginning September
28, 1948 at the Univers ity of Washington in Puget Sound
under the supervision of Dr. C. A. Barns under contract

—
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with Office of Naval Research. During this period, hepar tioipate d in twenty field trips in R . V. ONCOR HThCIJ J Sand aided in the working up of the S~LV records. Arepor t has been submitted for f ile with this Institutioncovering in detai l the behavior of the SW and resultingtrouble shoot ing and repair .

CooDerat ion with Universit y of Californ ia,
Mr. Henry Stommel departed Woods Hole for San Diegoon June 21. lie will be attac hed to the Marine PhysicalLabora~ory and Scripps Institution of Oceanography for aperiod of about six months as a visiting lecturer andinvestigator.
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P~RSONNi~1

ASSIG~IJ2NT 
- 

NAXi~ TITLE ~~~ OTAL 1~.AN DAYS*

Gi~Ni~RAL C. O’D. Iselin** Director
— TASK A. C. Redfield Associate Director

— ASSIG~~E1~T F. C. Ryder Assistant to Director -
Joanne M. Backue Seoret~ry

38

flTDROGRAPHIC Robert Abel Chemist (part-time )
OBS~RV:~STIO1~S Edward Penrose Research Acsooiate in Physics
AflD - (part—time )
ANALYSES Eugene iCranco Hydrograplile Technician

Dean Bumpus Ooeano~ruphcr (part—time ) —

17n. L~otoalf Ro~oar ch As~ociato in ArcticOoeano~~aphyTheodore Viehe I~ydro~raphio TechnicianArthur i~ilior Hyd.rographio Technic ian
Irvinc Sohel]. Research A~3oc~~te (part—time )L. V. V.’orthington Hydrogrc~ph~e Technician (part—time
Carlylo Hayes Hydrographio Technician (part—time
Jonathan Snol1in~ Hydrographio Technician part-time
Martin Pollak Physical Ocoanographor part-time
WillIam Butcher IIydro~raph~.c Technic ian part—time
Arnold Clarke Ilydr ographio Technic ian part-time
Philip Malicoat Hydrographic Technic ian (part-time
Frank Liathor H.ydrographio Teolmioian (part -t ime
David Owen Hydrographic Technic ian (part—time)
Donald Martineau Jlydrographic Technician (part-timo)
Edgar Hichens Hydrogz’aphio Technician (part-time)

- 656k

CURRETh~S Barbara Bunker Statistical Technic ian (part-time)
AflD VMVES Mary Gif t ord Statistical Technician

Henry Stommel Physical Oceanographer
William von Arx Physical Oceanographer ~part—timeH. R . Seiwell Physioa]. Cceanograph er (par t~t ine -

Richard Dirrimook Tochnioie.n
Louise Dudley Secretary—Technic Ian (part—tine )
Dorothy Yarnold Laboratory Helper (part-time)

- Louise Alien Laboratory Helper (part—time)
L-Iort lixier ,Datz Technic ian (part—time )
Thomas Duke Research Assistant (part —time)
Hans Panofsky Research ~.ssooiato (part—time)

4O3~

PHOTOGRAPh Y Claude Ronne Photographer (part-time)
At’~1) John Stimpeon Draughtsman (part-t ime

- 
- DRAFTING Eva Shelnut Draughtsman (part-time

Ann Hazelton Ozalid Operator (part—tine)
- 
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PERSONNEL (oont ’d)
ASSIGNM~~T TITLE TOTAL hAN DAYS*

MISCELLANEOUS Electronics, Carpentry,
SHOP WORK Chemical Analyses,
AND i7aohine Shop , Instrwnentation,
LABORATORY and Typing
ASSISTANCE

84~~

* Man Day consists of 8 working hours.
** Tine not included in figures for man days.

GRANT TOTAL 1217
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• WOODS HOLE OCEANOGRAPHIC STITu~ION

Woods Hole , Liassachuaette

Reference No. k9—3~
OCEANOGRAPHIC RESEARCH

conducted d~zring the period

April 1, 194.9 - June 30, 1949.

PerIodic Statue ~epo~t No. 12
Submitted to the Oceanographic DivisIon

Hydrographic Office
Under Contract ITo. N6onr.’277
Task Order No. I , I~RaMO83.’OO4

With Office of Naval Researoh

July 194.9

APPROVED FOR DL TRIBUTION Q . ) , LL~/ • Dirootor
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