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This report oontains a summary of work carried out
by the Woods Hole Oceanographic Institution on assignments

requested by the Oceanographic Division, Hydrographio

or 1°qé%§12' Project No. 4702.

Avsppncl ;
The following Technical Report has been submitted

during the quarter. ;

No. 13. HYDROGRAPHY OF THE WESTERN ATLANTIC; Note on
Charting Methods. Prepared by F. C. Fuglister.

The following pepers by members of our staff were
presented at the September meeting of the American Soclety

of Limnology and Oceanography at College Park, Marylend:
Plankton of Inshore Waters and the Ecologiocal -
Conditions Governing its Growth. G. A. Riley.
Trajeotories of Small Bodies Sinking Slowly through
Convection Cells. H. Stommel.

The Exchange of Oxygen aoross the Sea Surface.
A. C. Redfield.

The Distribution of the Effluent of the Hudson River
on Entering the Sea. B. H. Ketchum and W. L. Ford.

The following demonstrations were also presented:

_ Photography of the Ocean Bottom in the Mediterranean
and Aegean Seas, D, M. Owen.
Oceanographic Methods and Research. J. Hahn,
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ASSIGNMENT 4702-A
(Former BuShips Problem 1C of NObs-2083)
Prbogasing and analysis of bathythermograph records.

4702-A-1 Within the limit of available personnel and
facilities carry out all necessary filing,
charting, photographing, and olerical work
involved in the proocess 'of bathythermograph
observations collected by U, S, Navy vessels
and aotivities, by U. S, Navy ocontractors,
and by other agenoles approved by the Hydro-
graphic Office, in the Atlantioc Ocean.

During the period July 1 to September 30, 1948, 5,028
bathythermograph records have been received from souroces
shown in Table 1. The bathythermograph slides are photo-
graphed, the positions plotted and the data copied. At
present there i1s a backlog of 5,561 slides to be photographed.

This work was done under the supervision of Mr.
Fuglister by four full time teohnlpiana.

4702-A-2 Carry out preliminary examination, tabulations
and analyses of bathythermograph records neo-
essary to make the information readily usable.

During the quarter, 9,642 bathythermograph cards and
station data from publications were examined and from each
the following infcrmation was recorded whenever it could
be obtained.

Temperature at the surface

Temperature at 100 meters

Temperature at 200 meters

Temperature difference. between surface and 30,
80 and 150 feet

The depth of the mixed layer

Rate of ohange of temperature per 100 feet in
the thermooline.

These data were distriduted in the geographiocal file
in groups classified by months and by 30 minute quadrangles.
The geographical file now ocontains,

92,127 bvathythermogreph oards
24,359 station data cards
7,732 surface data ocards
& mean surface data cards
’ total
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S : This work was done by three full-time techniocians
under the supervision of Mr. Fuglister. Approximately
g{_aoo surface temperatures were copied for the Hydrographio

- fice. This completed the job of copying 19,800 tempera-
ures. A
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Bathythermogreph Data Received during the Period
July 1, 1948 - September 30, 1948

Izmir, rurgx to Pireeus,
to onika, Greece ROBERTS

Greece
to Leros to Malta

DD-823

Aco.
Ho. Area Yessel Dates Bumber
1115 Nid-Mediterranean to Uss Vv/22/48 36
Ionian Islands to STRIBLING V/27/48
Quarnero Gulf _ DD-867
'1116 South of Oape Race to  USCGC . vi/9/48 153
Sta. 4-B to south of SPENCER /4/48
Cape Race. Ww-36
1117 off Puerto Rico, off Uss I1/17/48 49
Fishguard, England to JOHNSTON VI/11/48
off Bergen, Norway to DD-821
Gotsborg, Norway to
off Lisbon
1118 Strait of Gibraltar USS ROBERT In/ya.e 80
to Athens., East of H. MoCARD V/29/48
Malta to Crete to DD-8228
Malta
1119 Ooff Cape Serrat to Uss III/11/48 200
Gulf of Athens to CHARLES H. Vv/21/48
off Malta to Ionian ROAN
Islands to Sea of DD-883
Marmara to off Milos
to Persian Gulf
1120 Strait of Gibraltar to Uss IV/4/48 es
Sea of Marmara to Lemos RENDOVA v/22/48
‘to Port Said to Aden, CVE-114
Arabia to Bahrein,
Arabia, to Hanjam
1121 Hyeres, France to Uss Iv/19/48 23
Valetta, Malta SAMUEL B. 1V/21/48
ROBERTS
DD-823
1122 Argostoli, Greece to Uss V/10/48 145
SAMURL B. /8/48




Aoo.

No. Area Vessel

1123 Phaleron Bay, Greece UsSsS

A to Skyros, Greece to MANCHESTER
Milos, Greece to CL-83
Iraklion, Crete to
Kalamata, Greece to
Suda Bay, Crete to
Argoatoli, Greece

1124 Trieste to Corfu uss
Oreece to Malta Area DAYTON
to Gulf of Kalamata CL-108

11235 South of Cape Race to USCGC
Sta. #2 to south of ANDROSCOGGIN
Nantuocket Shoals Light-

ship
1126 Off Cephalonia Island Uss
to Corfu Island to STRIBLING
Pelagosa Island - DD-867
1127 Off Virgin Rooks to USCGC -
sta. #2 to east of BIBB

Newfoundland
1128 North of Sable Island to USCGC

sta. 4~B to south of SEBAGO

Georges Shoals WPG-42
1129 Baffin Bay Area USCGC

INBHAM

1130 Woods Hole to ALBATROSS

Nantucket Shoals 111
1131 Nova Scotia to off uscae

Cape Union EASTVIND
1132 Baffin Bay Area to Uss

off Nova Scotia EDISTO

1133 South of Nova Scotia UScGe
to sta, #2. Return to DUANE
off Cape Race

R
Dates Number
kn -
v/27/48 107

/7/48
V/29/48 200
1/3/48
ViI/11/48 15
Vii/ie/48
n{zz/ 48 144
VI1/19/48
7 T R
mae @
aye v
ViI/16/48 200
Vi1l/e/48
VIII/11/48 113
VIII/17/48
VII{].O/ 46 169
VI11/9/48
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Aco.
No, Ares : Yossel
1134 0Off New York ASTERIAS
1135 South of Key West Uss
HOLDER
1136 Mediterranean Sea Uss
BROWNSON
DD-868
1137 Mediterranean Sea Uss
CONE
DD-866
1138 Mediterranean Sea Uss
O'HARE
DD-889
1139 Gibdbraltar to USs
Mediterranean COLUMBUS
1140 Mediterranean Sea Uss
| FARGO
; CL 106
1141 Nantuoket Sound
1131 Baffin Bay Area to UsCcac .
Arotic to off Nova EASTWIND
Sootia
1132 Off Nova Scotia to UsSs
Baffin Bay EDISTO
1142 . South of Cape Race to. USCGC
Station #4-B. Return DEXTER
to off Cape Race (WPG-388)
1143 East of Long Island "RELIANCE
1144 Mediterranean Sea Uss ,
| HENLEY
1148 Off Argentia to station USCGC
#2. Resurn north of OWASCO
Virgin Rooks (WPG-39)

Datos
ViIl/2/48
VIil/11/48

I
Vil

/Als

v/20/48
/26/48

v/81/48
ViI/28/48

e
VI{:SO/‘B
VII/1/48
ViTL)a2/46
A
a1/
VI1/22/48
VIII/14/48
VI1/30/48
3/48

vit/as/ae

viiz/a fee

145

300

80

17

le2

14
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No. Area Yessel
1146 Woods Hole, midway MENTOR
to Bermuda and
return to Woods Hole
1147 oOff Virgin Rooks to USCGC
station #2. Return INGHAM
to off Virgin Rooks WPG-35
1148 South of Virgin Rook USCGC
to off Argentia to EVERGREEN
south of Flemish Cap
1149 South of Cape Race to USCGC
off Virgin Rooks. Re-~ MENDOTA
turn to south of Cape
Raoce
1150 South of Virgin Rooks USCGC
to south of Flemish MACOMA
Cap to south of
Virgin Rook
1151 South of Virgin Roocks USCGC
to south of Flemish MENDOTA
Cap
1152 Area south of Virgin USCGC
: Rpokn MENDOTA
1153 Voods Hole to off BALANUS
New York
1154 Off Charleston to Uss
Mediterranean Area JAMES C,
OVENS
. (DD 776)
1188 Persian Gulf to off Uss
Cyprus CHARLES H.
ROAN (DD 853)
1186 Mediterranean Area USS FARGO
(OL-108)
1157 Mediterranean Sea USS STRIBLING
(DD 867)
1188 South of Nova Sootia vUss
to Aroctio. Return to . EDISTO

south of Nova Scotia

Dates

11
1X/13/48
X/60/A7

Ay

iy

v/16/48

Vi/21/48 .

it/

s

Y

V/28/48
/1/48

VIiI/As/A8

ViI1/8/48
i /48

V111/26/48
Tx/su/db

167

173

42

107

73

90

197

47

131
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ASSIGNMENT 4702-B
(Extension of Former BuShips Task 12 of NObs-2083)

Study the oceanography of the Atlantio
Ocean and conduct necessary oceanographio
experiments, surveys and analyses.

4702-B-1 (Confidential)

4702-B-2 Conduct experiments, cceanographio surveys and
analyses of existing and new data in the Atlantio
Ocean with a view to the preparation for the
H{dﬁggraphio Office of oomprehensive oceanographic
gtudlies.

* Note on charting methods.

Technical Report No. 13 on the HYIROGRAPHY OF THE
WESTERN ATLANTIC was submitted during the quarter. In
this report it was suggested that because many transition
zones in the oceans are quite narrow and abrupt, charts
should be constructed so as to show them as such. 3ince
charts based on averaged data tend to broaden and minimize
these gradients some other method of charting should be
used. The schematio chart, see Figure 1, was suggested as
a method of meeting this problem.

This report was prepared by Mr, Fuglister.

Monthly Variations in the Velocity of the Gulf Stream System.

In preparation for a survey of the Gulf Stream, the
seasonal variation in the strength of the current is being
studied., As shown by Iselin and Moantgomery the average
velooity of the Gulf Stream 1s at a nimum in the autumn.
The present study indicates that this is the case throughout
the entire Gulf Stream System but it appears that the ¢
of maximum velooity varies considerably.

This study, being prepared by M=, 1ister, will be
submitted as a technical report on the OGRAPHY OF THE
WESTERN ATLANTIC. ;
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1 t of eleotr etic methods of measuring seas
mer mottene, e Y it

Comparison of eleotromagnetioc water ourrent observations
with those deduced from dynamic oomputations made during the
1948 International Ice Patrol season 1s in progress. The
method employed 18 to compute the average watsr ocurrent over
the interval between hydrographio stations from half-hourly
electromagnetic water current observations and induce from
this the slope of the dynamic topography. This slope com-
pared with the slope observed through measurements of the
density columns at a pair of stations permits comparison
of the two methods. Early results show a random disorepancy
between the two methods. The average disorepancy is 0.4
mile but individual values are as high as 10.0 mm/mile., Tidal
motions measured by the eleotromegnetic method and not measured
by the method of density ocolumns account for some of the
largest discrepancies, especially in shoal waters. The
standard deviation of all non-tidal observations is 5.8 nm/
mile. Disorepancies of the order of 1.0 mm/mile exist
randomly in deep water and may be due to use of half-hourly
"spot" values of water velooity rather than continuously
integrated water motion between the hydrographic stations.
Further study of the data is contemplated and -further tests
of the method are planned for the ooming Ice Patrol season.

The engineering problems associated with electromagnetio
measurements of water currents below the surface are largely
resolved. Towing heads for both surface and deep towing
are nearing oompletion. Tests of the towing head design
show a high degree of directional stability as well as a
drag of the order of 15 pounds at.l12 knots. Special cables
are being designed for bringing the electrical signals aboard
and for withstanding the large strains of deep towing. A
recorder is on order whioh will record the surface and deep
water motion signals simultunedusly, The new instrument will
be equipped with auxiliary pens foi printing the heading of
the eleotrodes on the strip chart every half-minute. This
is expeoted to inorease the ascouracy of measurement and
quality of information as well as make the instrument
alnost autonatio 8o that a man on watoh will be free to put
his attention on other work most of the time.

The audio and higher frequenoy electriocal noise in the
earth end in the local arms of the sea is under continuous
observation. Two months of records obtained on the 0.5 km
range in the harbor are being studied for oorrelations with
the uagnetioc traces from the Cheltenham Magnetioc Observatory
and reports of 3-hourly K-indices from the same source. The
reocorder mentioned in the foregoing paragraph will also be
used to ocompare the audio frequenoy electrical disturbdance
trace with potentiometrioc traces of earth ourrent potentials
along the same and other electtode ranges.
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Tables for the determinatigg of Sigma-t.

Tables for the determination of sigme-t have been
prepared by Messrs. D. Martineau and D. F, Bumpus. They
oover the range in salinity from 36.0 to 40.0 ©/oo and from
10.00 to 30.00000 :

Bottom sediments in Longz Islend Sound 2and contiguous rivers.

One hundred and twenty samples of bottom sediment
were ocollected with Phleger bottom samplers from the eastern
part of Long Island Sound, 23 August to 29 August. Two
traverses were made from near the Connectlcut Rivdr to near
the Housatonio River and additicnal traverses were made in
Gardiner's Bay. Traverses were also made 10 miles up the
Conneoticut River and 5 miles up the Housatonic River. These
samples were ocolleoted to extend the knowledge of the distri-
bution of bottom sediments in the region. The sediments and
Foraminifera will be studied at a later date. The field work
was carried out by Mr. C. R. Hayes under the supervision of
Dr. F. B Phleger, Jr. '

Transparency of ocean waters.

During a recent cruise of the ATLANTIS ocomparison of
depths at whioch 20 om colored discs could be seen was
compared with a standard white 20 om Secchi disc. Over
a range of Secchi disc depths of 5 to 35 meters, (extinotion
coefficients 0.34 to 0.05? yellow, green, and blue disos
ocould be seen approximately 0.8 timea as far as the white
disc, while the red, purple and black disos could be seen
approximately 0.4 times as far. A white disc 40 om in
diameter could be seen 1.2 times as far as the 20 om disc.
This is an extension of work carried out during the ATLANTIS
Mediterranean Cruise in whioh the red and 40 om disos were
ocompared with the standard disc. The work was carried out
by Dr. L. W. Hutohins.

Search and Answer Service.

Desoriptions, plans, costs and references of various
types of bottom coring equipment were sent to the Oceanographio
Division, Hydrographic Office at their request. The equipment
discussed were the "Stetson-Hvorslev Core", "Trask-Hough Core”,
g:d "Phleger Sampler®™. The material was prepared by Mr. C. R.

yes.
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A detalled description of methods used at this
Institution for the correction of deep sea reversing
thermometers, using the "Reversing Thermometer Slide
Rule"” has been forwarded to the Hydrographio Office,
Oceanographic Division at thelr request. This desorip-
tion also inocluded the methods used for thermometric
determination of depth. This information was
prepared by Mr. D, F, Bumpus.
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ASSIGNMENT 4702-C

Provide assistance, facilities and personnel,
in oceanographic problems of mutual interest

to the U, S. Navy aotivities and to contractors
of the Navy Department as approved by the
Hyarographioc Offioce.

Arotlo oceanography.

Early in May, Mr. W. G. Metcalf visited the Hydrographio
Office for a final oconference concerning his reports on the
previous summer®'s Arctic Operation, Parts III and IV of the
Report on the Oceanographic Program of thas U. S, Naval Arotic
Operation, Summer 1947, entitled 3) Submarine Diving Conditions
in Arctioc Waters and 45 Oceanographic Observations in the
Greenland-Canadian Arctic were submitted to the Division
of Oceanography in May and June respectively.

During the visit, plans were made for Mr. Metcalf
to partiocipate in the coming summer operation in the
Arotic for additional oceanographic and ice observations.

On July 15, Messrs. W. G. Metocalf and J. B. Wickham
sailed for the Arotio with U. S, Naval Task Force Eighty
where bathythermograph observations, hydrographic stations
and studies of sea 10e were made. The two observers re-
turned from the Arctic at the end of September. Mr. Metcalf
is now working up rcports of this ocruise. Mr. Wiokham has
returned to Soripps Institution of Oceanography.

Development of the Multiple Sea Sampler.

Tests of the Sea Sampler were continued aboard the
U. S. Fish and Wildlife Service vessel, ALBATROSS III.
Objectives of the tests were (1) to make several hydro-
graphic seotions while underway by using the Sea Sampler
exoclusively, (2) to oompare the performance of the Sea
Sampler with an ordinary bathythermograph, and (3) to
develop a semi-miocro technique for the titration of
samples for oxygen.

s 9 Rk Ml A AT &l B ARG T, P Y o MO T A 6 A< 4 S 4




Three to four lowerings an hour were made while the
ship traveled at a speed of 10.5 knots. A good part of
this time between lowerings was oconsumed in transferring
and preparing the salinity and oxygen samples obtained.

At the speed mentioned the Sea Sampler dropped to 400 feet
with no 4ifficulty. Samples were obtained as deep as 316
feet below the surface.

Oxygen and salinity samples were titrated aboard the
vessel. Because of the limited size of the samples (120 cc),
oxygen titration was made by semi-micro modification of
the Winkler method which used only 1/4th of the sample,.
leaving the remainder for salinity titration. A paper is
being prepared desoriding this modification whioch was devised
by Mr. H. J. Turner. :

Two hydrographic sections were made parallel to each
other in a southerly direction across the 200 fathom curve
south of Nantucket Island. These sections were hydrographi-
cally interesting for both showed that they had orossed a
boundary ocondition between two water masses. The Sea Sampler
made it possible to collect samples more closely spaced in
time and distance, both horizontally and vertically, than
samples which couid be taken with Nansen bottles.

It has been the general practice, when computing sigma-
t densities from hydrographioc stations, to treat as
questionable data reversals of densities oocurring in a
vertical. Hence, some doubt arose as to the validity of
the data odtained because the oocurrence of so many density
reversals ocould not be ignored. However, careful analysis
of the data and investigations of data on record from this
region show that density inversions and occnsequent sub-
surface instability are not uncommon.

A paper based on these studies is being prepared.
These investigations were conducted under the direction
of Dr. A, F. Spilhaus assisted by Mr. A. R, Miller and
Lt. A, Ehrlich, USAA, a student of Dr. Spilhauss

Calibration of deep sea reversing thormometers.

Work was completed on 5 of the group of 15 National
Museum thermometers mentioned in the previous report.

Calibration was completed on 16 Institution thermometers
used on ATLANTIS Oruise 151, and a group of 59 thermometers
belonging to the Bydrographio Office was also oompleted.
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During this period 71 thermometers were received from
the Hydrographic Office for calibration.

A pressure vessel to be used in conjunotion with the
fluld pressure scale for the determination of the pressure
factor of unprotected thermometers has dbeen designed and
is under oconstruction.

This work was done by Mr. Penrose.

Temperature and salinity surveys off North Carolina.

The analysis of the data gathered during this survey
has been set aside temporarily due to the assignment of
Mr, T. J. Wehe to other work.

Distribution of hydrographic data in the Mediterranean Sea.

In addition to the hydrographic stations and bathy-
thermogramns colleoted by ATLANTIS during the early part of
this year in the Mediterranean Sea, a large number of bathy-
thermograms has been colleoted by units of the U, S. Navy
during the past year in that region. Consequently, monthly
charts of the distridbution of hydrogrephio data in the
Mediterranean Sea have been prepared showing the distribu-
tion of temperature and salinity data and bathythermograms
on the basis of 30' quadrangles, These charts should be
useful to the Hydrographioc Office and ComNavled in showing
where this type of oceanographic information is lacking.
These oharta have been prepared by Mr. A. H. Clarke under
the supervision of Mr. M. J. Pollak.
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PERSONNEL
| ASSIGNMENT RAME TI TAL DAYS*
[ B LSS
GENERAL 0. 0'D. ISELIN** Director :
TASK A. C. ‘Redfield Assooiate Director .
.ASSIGNMENT P. C. Ryder Assistant to Direotor
’ Lois Krance Secretary 28
BT Frederiok Fuglister Regearch Assooiate in Physioal
PROCESSING , Oceanograp
AND Gloria Clark Statistical Clerk
ANALYSIS Elizabeth Diaco Senior Laboratory Techniocian
Beverly Emery lLaboratory Technioian
Eileen Soharff Senior Statistioal Clerk
eline Tollios Senior Statistiocal Clerk
Harriett Hodgkins Statistical Clerk
Mar jorie Myers Statistiocal Clerk (2 months)
. : Sondra Ofstrook Statistiocal Clerk
Cecelia Simons Statistical Clerk
Marion Wormald Statistiocal Clerk (part time)
Mari Young Laboratory Technician
Jean French Laboratory Assistant (part time
Adelma Senate Laboratory Assistant (part time
i . Anne Vebster ‘Laboratory Techniocian (1§ months)
718 3/4
HYDROGRAPHIC Arnold Clarke Hydrographio Technioien (13 mos.)
OBSERVATIORS Carlyle Hayes Hydrographioc Techniocian
Edward Penrose Research Associate in Physios
mwrszs . (1 month)
Dean Bumpus Associate in Oceanography
(part time) :
Donald Martineau Hydrographio Techniocian
(part time)
Theodore Wehe Hyérographic Techniocian
: (part time)
Irving Schell Research Assoolate
BBER
OURRENTS Barbara Allen Statistical Technician
AND Mary Gifford Statistiocal Technioian
VIAVES Henry Stommel Research Associate in Physical
: Ooceanography
William von Arx Researoh Associate in Physiocal
Oceanography
H. R. Seiwell Physical Oceanographer (?u-t time
, OCharles Parker Hydrographio Teohniocian (1§ mos.
Nora Stone Statisticel Technioian (2 months
Barbara Atwood Junior Technician
» Franoces Magenis Seoretary
Beranhard Haurwitsz M:ool:t: &n)&rm Meteorology
par
Frank Mather IIX hic Technician(part u-
Riohard Pimmook m:’n S
Louise Dudley
; 439¢
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PERSONNEL (oont'd)

ASSIGNMENT NAME TITLE TOTAL MAN DAYS
PHOTOGRAPHY Claude Ronne Photographer (part time)
AND John Stimpson Draughtsman (part time
DRAFTING Eva Shelnut Draughtsman (part time

Ann Silva Laboratory Assistant (part time)

70%

MISCELLANEOUS Eleotronios, Carpentry,
SHOPWORK Chemical Analyses,
AND it lalgzhirx;; &op. Instrumentation, 115 1/8
LABORA S
ASSISTANCE

* Man Day oonsists of 8 working hours.
** Time not inoluded in figures for man days.

Grand Total 1588%
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