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SOME RESULTS OF THE FLORIDA CURRENT STUDY 
15 May 195U to 15 November 1953 

ABSTRACT 

This report consists of observations made in the Florida Current from 
15 May to 1$ November 1953. Two papers are included, one relating the ve- 
locity pattern with increase and decrease of transport with time; the second 
illustrates the effect the tide seems to have on the velocity pattern and 
also demonstrates the possible existence of internal waves. Included in 
this report are commsnts on the observations made and tables of the observa- 
tions. 

INTRODUCTION 

The type of i;ork that has been pursued for the period of 15 Llay J*o 15 
November 1953 has been practically the same as previously accomplished under 
this contract. Fourteen cruises in Florida Current were made. Temperature- 
depth records were made with bathythermographs and in connection with the 
regular hydrographic stations> with reversing thermometers. Surface currents 
were measured by scans of the Geomagnetic Electrokinetograph. Mean current 
velocities were determined by the total set of the ship during the transects 
whenever this was practical. A mean "K" factor for the C-EK measurements was 
determined. More work was devoted to hydrographic stations than had previous- 
ly been done. Aside from the usual transects of the Florida Current, tran- 
sects were made between Alligator Reef and Cay Sal Bank, Riding Rock and 
Miami, and Lake Worth and Settlement Point, Grand Bahama I. 

In addition to the transects completed hydrographic observations were 
made in one position to cover a semidiurnal tidal cycle. Also further ob- 
servations along the convergence area on the western edge of the Current 
were made. V.rork on a buoyed recording current meter was accomplished but 
only trial records have been made during its calibration due to technical 
difficulties in the instrument. Permission from the Army Engineers and 
Coast Guard has been granted for buoying this instrument near the Miami Sea 
Buoy in an attempt to measure the changing current velocities and directions 
of the weigern edge of the Florida Current. The Cat Cay Tide Gage has con- 
tinued in operation for this project, and records have been forwarded to the 
U.S. Coast & Geodetic Survey. 

t<o omi 
1UO <. »   J.IX ijioiUici'   Udbl>X'xUcd    j-ii 

the semiannual report for X$  November 1952 to 15 May 1953 in an attempt to 
discover the gross seasonal variations in temperature that may or may not 
be related to transport and velocity variations. Analysis of the observa- 
tions has helped to clarify the understanding of the relationship of current 
velocity pattern and mass transport (see Section A) and of the possible 
effects of the tides on the main current (see Section 3). Section C of this 
report consists of graphic representations of temperatures, salinities and 
GEK current vectors with some comments. In Section D are tabulated (a) ob- 
servations of the hydrographic stations and (b) pertinent information for a]" 
GEK fixes. 



SECTION A 

THE VELOCITY STRUCTURE AND THE TRANSPORT OF THE FLORIDA CURRENT: 
AN APPLICATION OF BJERKNESf EQUATION FOR STABLE INERTIAL 

OSCILLATIONS ALONG ISENTROPIC SURFACES 

by 

Frank Chaw 

The Marine Laboratory, University of Miami 

INTRODUCTION 

The meandering of the Gulf Stream in the ocean shares many character- 

istics with the meandering of the jet stream in the atmosphere, Haurwitz 

and Panofsky (1) on the basis of a simplified model conclude that the mean- 

dering of the Gulf Stream may occur when it leaves the "containing wall" of 

the continental border, A cause of meandering may be inertial oscillation 

of water particles along isentropic surfaces such that the oscillation may 

become unstable when the stream leaves its containing wall but must be 

necessarily stable when within its containing walls. The Florida Current 

between the Florida Peninsula and the Great Bahama Bank is thought to have 

stable inertial oscillations. On the basis of certain issuinptio^e, J, 

Bjerknes (2) derived an expression relating the transverse speed component 

of the particles in stable inertial oscillation along is?'t epic surfaces 

to several measurable variables. For the Florida current one of these vari- 

ables was measured by C, K. Werthei-i, his results are now in press. 

This paper reports on a study of the Florida Current on the basis of 

Bjerknes' equation, '^ertheim;s transport values v? surface velocity profile 

across the Florida Current as determined .;/ the Geomagnetic Electrokineto- 

graph (G.E.K.) developed by W, P. von Arx (U) and carried out by this Lab- 

oratory. 

-2- 



TKEORT 

Suppose the water particles in the Florida Current are subject to im- 

pulses moving them in the east or west direction along isentropic surface 

with a speed VR which is superimposed on the general northward flow. With 

certain assumptions regarding the kinematic state of the particles and neg- 

lecting the frictional force and field acceleration, the magnitude and direc- 

tion of these particles acted upon by impulsive fcrccs ara given approximate- 

ly by the Bjerknes equation for stable inertial oscillation along isentropic 
f 

I surfaces: 

i r r    23* 

ft f *-?$>) (l) 
\ c "  I 

where n is the magnitude of the vector pointing east in the direction of 

' steepest downslope along an isentropic surface, v the geostrophic current 

and 2f the Coriolis parameter. For a right-handed coordinate system with 

the positive x-axis due eastward and on the assumption that the n-axis forms 

a negligible angle with the x-axis —-     will be approximated by  . 

Integrating equation (1) from the sea bottom to the ocean surface and from 

I one bank to the current axis, equation (1) becomes: 

where a mean value of the denominator has been used and taken outside the 

integral sign. The interchange of the local time change operation and the 

spatial integration is permissible since it is assumed that the time change 

of the current axis position is vanishing snail. 

Fquation (2) is directly applicable to the Florida Current west of the 

•iurrerrt <ü-i.s when one assumes that the Florida Current is geostrophic. For 



f 
the magnitude of the anticyclonic shear in an air stream exceeds that of 

the local turning of the earth. The Florida Current, partly because of its 

!| low latitude setting, shares this characteristic and three GEK transects 

across the current have been found to contain anticyclonic shear of magni- 

%&fz   -- 
^tjfaSyJz (3) 

l        -/-v AT , 
<-X 

Equation (3) states that when the total transport of the current east of the 

axis increases with time the average transverse inertial movement is toward 

the east while for a decrease in transport the average transverse motion is 

toward the current axis. 

Suppose the transports east and west of the current axis increase or 

decrease simultaneously, then a decrease in transport will effect a Lrans- 

-h- 

the portion of the current from Miami to the current axis equation (2) states 

I 
that when the total transport of the current west of the axis increases with 

time, the average transverse inertial movement along isentropic siirfaces is 

toward Miami. When the transport decreases with time the direction of the 

inertial motion is reversed. Assume for the moment that this transverse 

inertial motion is confined to the west of the current axis, then transverse 

inertial motion towards the Miami side would decrease the slope of the sea 

surface and hence the geostrophic current. Similarly, transverse motion to- 

ward the current axis would increase the geostrophic current. 

In the atmospheric circulation patterns are occasionally found where 

I 

tude greater than 6.3$ x 10_5 sec-1, the magnitude of the local turning of 

! 
the earth for latitude 2f? 50f N. If it is assumed that these surface velo- 

city profiles arc also representative of the condition along the isentropic 

surfaces then equation (2) ma" take on a specialised form for application to 
t : 

the portion of the current east of the current axis: 1 



I I 1   .- 

; 
: I 
I 

verse convergence at the axis as shown in Figure A^la,. while an increase 

in transport will effect a transverse divergence at the axis as shown in 

Figure A-lb. The axis appears as a line of minimum transverse exchange, so 

that in the case of convergence water is brought from both banks to accumu- 

late near the axis and in the case of divergence water is taken from the 

axis and piled up at both banks. 

sea 
slope 

Miami Bahama Banks 

sea 
slope 

Miami Bahama Banks 
Figure A-lb 

From the geostrophic equation and equations (2) and (3) the following con- 

clusions are derived: 

a. When the total transport of the Florida Current is increasing with 

time the speed profile across the entire current should tend to show a higher 

average current east of the current axis and a lower average current west of 

the current axis. 

b. "t"nen the total transport of the current is decreasing with time, 

the speed profile across the current should tend to show a lower average 

current east of the axis than west of it. 

I 

-5- 



The conclusions are illustrated in Figure A-2. 

V 
E 
L 
0 
C 
I 
T 
Y 

TRANSPORT 
INCREASING 

Miami Figure A-2 Cat Cay 

APPLICATION 

During the past year the Marine Laboratory made various GEK transects 

across the Florida Current., Coinciding Avith these transects ' rertheim 

measured the time change of totaü transport of the Florida Current by a study 

of the electric potential between Key West and Havana. For the present app- 

lication the sign of the local time change of the total transport of the 

Florida Current will be read off Figure A-3,  which is a reproduction of Wert- 

heim's Figure 2. A total of nine GEK transects are available for this study 

and they are summarized in Table I. Of the nine transects three have anti- 

cyclonic shear of magnitude greater than the local Coriolis paramterj equa- 

tions (2) and (3) are strictly applicable to these. But the rest are in- 

cluded on the supposition that the anticyclonic shear along the isentropic 

surxaces is .Larger t.nan is reixeocea ax» x.ne suriace. 

The magnitudes of the anticyclonic shear were computed by taking the 

north components of the uncorrected GEK measured current at Long. 79 22' W 

and subtracting it from that at the current axis and then dividing the re- 

mainder by the distance between them. The result is finally multiplied by 

-6- 
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TABLE A-l 

Summary of GEK Transects 

Cruises Dates Signs of transport 
change 

Anticyclonic  Ijean   Mean 
shears     K      K 

T-2U0A 22 XII $2 positive 5.2 x 
T-2iiOB 23 XII 52 ii 3.3 
T-311B 17 II   53 negative Ü.2 
T-3133 2? II    >3 negative 6,Ji 
T-3I5A 12 III 53 negative or zero 5.0 
T-3203 26 in 53 II               i;          II 8.0 
T-323A 28 IV   53 negative h.5 
T-331A 26   V   53 II 7.2 
T-339A 25 VI   $3 ti 2.7 

sec 1.8 2.2 
1.3 2.2 
1.9 2.2 
1 = 6 i ,5 
1.5 1.6 
1.7 1.8 
1.7 1.U 
1.5 1.3 
1.5 2.0 

•*-K values according to reference (5) 

the K factor averaged over trie whole current (the K factor is a number v:hich 

the unccrrected GEK current should be nmltiplied to get the actual current). 

The K factors used ivere those given by '.;agner and Chew (5) but adjusted tc 

meet ^ertheim's transport values. 

The location of each GEK fix and the north component of each uncorrected 

GEK measured current for each of the above cruises are summarized in GEK 

Data Tables at end of report, 

These data are plotted in Figure A-l:, north component of the current 

against the meridians of the positions across the Florida Current. The 

circled dots and crosses are current fixes v.'hile the s;aall vertical arrows 

indicate c-ositions of shfiar in pnppH n-r  relative maximum as determined from 

the original GEK records. 

For the application of equations (2) and (3) the axis of the Florida 

Current needs to be defined. Bi-axial current is occasionally found, but 

for the purpose at hand, the Current axis is defined as the absolute maximum 

in the north component found noarert to Long. 79 degree?; and u7 minutes west; 



as defined the current axis is seen to be contained within a zone of 10 kilo- 

meter's. This is consistent with an earlier definition by lagner and Chew 

(Op. Cit). To the east of the current axis as defined equation (3) will be 

applied while to the west of the axis equation (2) will be applied* 

In the actual evaluation of Ve and Vw, the average surface speed east 

and west of the axis respectively, only the velocity curves included between 

Long. 80.00° and 79° 22' west were used. The choice of these limits was more 

or less arbitrary but it was guided by the considerations that some GSK ob- 

servations began or were discontinued at or near these longitudes and that 

west of Long 80.00° the bottom begins to shoal. The following operations 

were performed by planimetry; 

V-   -    — \*rJ 
^ / I   U L4 ~)is ,,  v 

— I     / V-.) 

/ H 

I 
%  = /' \Völ% (5) 

A; 

Where v is the north component of the current, dx an increment of distance 

across the Florida Current, C the Long. 79° 22», A the current axis, M the 

Long. 80° 00'} L-^ the distance C-A and 1%  the distance A-H. These results 

are tabulated in Table 2. In all these instances Ve and % have the correct 

relative magnitude as illustrated in Figure A-I. 

TABLE 2 

-;:-"-:: •» 

Value s of Ve and Vw 

Cruises vw (cm/sec) Ve (cm/sec) 
T-2liOA 82 92 
T-2Ü0B 7a 115 
T-311B 102 75 
T-3135 12li-7 85 
T-315A 15'2' 97 
T-320B 117 52 
T-323A 151 106 
T-331A 205; lLO 
T-339A 97 37 

..  ii. 



surfaces also exist. The current velocity profile adjusts itself in the 

manner that when the transport of the Florid; Current is increasing with 

tine the average current speed east of the current axis is higher than that 

"'vest of the axis, and that when the transport is decreasing the current west 

of the axis is higher than that east of the axis. 
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SECTION B 

NOTE ON THE TIDAL FLUCTUATIONS IN THE FLORIDA CURRENT 
• 

Ilmo Hela and Lansing P. Wagner 

For a period of twelve months from December 1952 to November 1953 

about 280 Geomagnetic Electrokinetograph "fix stations" were occupied 

between the Miami Sea Buoy and Gun Cay on the western edge of the Great 

Bahama Banks. The relatively great number of these stations, which gave 

information on tho distribution and fluctuations in the current, allows for 

a tentative study on th« possible tidal fluctuations in the current. To 

start with, the west-easterly average distribution of the north and of the 

east component of the current as indicated by the GEK is given in Figure B-l. 

The same components were used to draw Fig-ore B-2 which shows the east-wester- 

ly average distribution of the current vectors. For these representations 

the area of observation was divided into sections with 15 to 20 current mea- 

surements in each. From these figures the mean location of the axis of the 

Florida Current can be seen to be roughly at 79°k7 'W IN THIS AREA. In addi- 

tion to this the diverging character of the mean current profile is recog- 

nizable. 

An attempt has been made to study the tidal fluctuations in the Florida 

Current. For this purpose 187 GEK current measurements were plotted against 

luiicu i/iiuc. Xhfe ajxüaal fluctuation ir. the current, the random mei eorylo^i f.a~\ 

changes in the current conditions, the velocity gradient from west to east 

and the variations in the magnetic field of the earth would make it necessary 

to have a great number of observations available for a complete study of the 

tidal fluctuations. Though the number of stations now available is not great 

enough, the data seen to indicate the existence of a tidal fluctuation. Th^ 



j, .,-_. ,,j^~^.  — M'llt'V*?!' r 

mean speed of the Florida Current, indicated by the GSK, varies according 

to the measurements now available in the manner shown in Table B-l and Figure 

3-3. 

Table B-l      THE MEAN SPEED 0? THE FLORIDA CÜRPJEET AS INDICATED BI 
THE GEK AS A FUNCTION OF THE LUNAR TEffl 

Tir.e 
Northerly 
corponer.t 

cm/sec 

Easterly 
component 
cr:/sec 

Speed   Direction 
cm/sec  

High Tide 
at 

Miami Beach 

+1 
lunar hour 

+3 

+k 

+5 

+6 

+7 

+8 

+9 

+10 

+11 

70 

62 

52 

67 

105 

101 

19 

97 

57 

70 

* * 

7? 

70 006° 

0 62 006° 

7,5 53 008° 

17 69 oi5° 

l 105 000° 

8 101 oo5° 

1.5 79 001° 

o 97 ooU° 

0 57 000° 

2 70 002° 

9 80 007° 

8.5 79 006° 

The harmonic analysis for the lunar, cycle of the northerly component yields 

the following sine curves 

% = 76.5 + 12.5 sin(x - 59°) 

Thus it seems probable that there is & maximum in the northerly component 

of mean speed of the Florida Current simultaneous with the low tide at 

Miami Beach and a minir-sun northerly speed simultaneous with the high tide 

at Miami Beach. 

I 
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high i 

kiami 
Figure B-3. 

Lunar Hours 
10 11 

THE MEAN SPEED OF THE FLORIDA CURRENT AS INDICATED BY 
THE GEK AS A FUNCTION OF THE LUNAR TUE 

In connection with the study of the tidal fluctuations a tentative 

attempt was made to determine the existence of possible internal waves in 

the Straits of Florida. For this purpose during Cruise T-362, 10-11 Novem- 

ber 1953, sis hydrographic stations were occupied in the locality of 25oii0'N 

79°57'V.T, where the depth is ISO fathoms. Stations were occupied every two 

hours. The GEX indicated a surface current of about 30 cm/sec (uncorrected 

for/'!K"). The depths of the different isothermal, isohaline and isopynic 

surfaces were plotted as a function of time. A distinct up-and-down move- 

ment of these surfaces can be seen in the curves given in Figures B-ii, $ 

and 6. Finally, Figure 3-7 shows a combined T-S curve which indicates no 

changes in the water mass. 

Therefore, an hypothesis is needed to explain the observed phenomena. 

V.re have to assume that the observations are accurate and that the vertical 

displacements according to the temperature, salinity and density data are 

roughly the same. Figure B-S shows the corresponding "wave heights" as a 

function of the depth. The maximum of the vertical displacement is encounter- 

ed at the depth of about 2^0 meters. At that depth no changes in the hori- 

i q 
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zontal velocity can be exoecied in connection with these displacements. The 

changes in the horizontal velocities connected with these vertical displace- 

i 
ments will have a maximum close to the sea surface.     (Below 250m.  the hori- 

zontal changes in the velocity must be opposite to the ones above the limit- 

ing layer.)    The most probable cause for this internal fluctuation is that 

of a wave coming from the south.    During this short, period of observation 

the internal wave seems to have its uppermost position at 10:00 hours.    Also at 

10:00 hours' at tKe 'susfacij a maxliun' saatLc :••]#••: coGc-cnent-of -the current is tote 

found.    In fact,  the maximum flood at Miami 3each occurs at about 08:u0 hours   x 

corresponding to the minimum northerly flow at the surface« 

SECTION C 

GRAPHIC REPRESELTATIOÜS OF TRANSECTS OF THE FLORIDA 
CURRENT AI© COIfilEKTS 

ABSTRACT 

(1) A temperature-depth profile; (2) a our.-e showing surface currents 7 
across the Florida Current as recorded by the GE7.; and (3) carves showing 
temperatures at 100 meters and 200 meters have been plotted for each tran- 
sect. In the temperature-dcoth profiles there is a dotted line to show the 
depth of the isothermal water. The depth of p«nh reading has been corrected 
whenever the bathytherraograra shaved a false surface pressure reading. For 
those transects made with the CEK bathythermograph t.rs^^s haire hee~i included. 
All DT slides will be sent to the './oods Hole Cceanographic Institution where 
they will be photographed.  One set v;ill be sent to the Hydrographie Office. 
Data from several hydrographic stations are included in this section. 

The Cay Sal Bank region, in the Straits of Florida immediately north 

of Cuba, is one of great interest to marine biologists and sports fishermen 

due to its abundance of fish and plankton. It is also an area of converging 

currents that may produce hydrographic phenomena seldom encountered in other 

areas- For these reasons a preliminary cruise was cade in that region."The 

Atlas of Surface Currents'' (H.O. 571) was consulted in an attempt to estimate 

the current pattern in the channels around the Bank« 
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Fig.  C-l    A TEwPERATUHE-DEPTH PROFILE      B GEK CURRENT VECTORS 
CRUISE T-32U    Lake riorth to Grand Bahama!    iiay 8,   1953 



:•      -    - 
,,.       awwvji       . 

i 

STRAITS        OF        FLORIDA 
/ 

/   I 
/  8P*  121 

FIGURE     C-4 

GEK  CURRENT   VECTORS   AND  TEMPERATURE    AT  200   METERS 
FOR  CRUISES    T-324  AND   331. 



80°00' 
ft. 

100 

200 

300 

Uoo 

5oo 

6oo 

700 

800 

900 

1000 

1100 

21*00 

l\ 1 

* *" ~*  •"  -.                                                                                                       -*   — 

-<5. *-.-__ £0°"    """-•- *<             ••-—---- 
- X 

-v 
«^*v V. 7c;0 

V 
•^ ^ ^-«. 
\ 

'\>-70°            v~---~-   -^ 
\ '.                      *•»  .                                                                      • 

- \N-65°     \.                          "-••-. 

1 

1 
t         • "•*.- 

1 
1 

1 
-  \  60°     \. 

- I •- \   \            \ 

\" 
5c°\        \ 

\ ~ \ 
\"     \   *  , 

— 

    .        ^.^ 

79O30I 
1 

I 

TIME 1000 1200 1UC0 

65 

55 

i.tr 

F° 

/ 

y 

B'igt G-5    A TELsHiRATUitB-DErTH HiOFILB 
BScC TLiJPbftlTlMi'S kl 100 and 200 i^TEliS 
CRUISE T-33Ua      wia;ni -Cat Cay      June 9,  1953 

-29- 



; 

( 

TIME lioo 0?00 0600 

I   i 
I   • Fig. C-6    A TEi-H-Eit/.TlWE-DEPTH PROFILE 

Bo£ Tk.;?E,<ATüR£S AT 100 and 200 töETEHS 
CRUISE T-33Ub      Cat Cay-uiiami      June 10, 19$3 

-3<>- 



i5o 

100 

5c 

0 

ft, 

100 

200 

300 

i*oo 

5oo 

600 

700 

800 

900 

1000 

1100 

2lC0 

cm/\ sec 

/ 

T    \ 

\ v.- 

TlkE 

-  -60°^ 

X-75°. 
i" "70°^ 
^ ^65°" \ 

\\ 
\ \ 

50 

\   v. 

T 

B 

t T 

\N 

eo°oo« 

\ 

w   // 

79° 30' 

12C0 11*00 1600 

Fig:   0-7 A TEräl'ERftTOliE-DEPTH PROFILE    B GEK CUiüOT VECTORS 
Cfc) TEi-PEiiATUitEb AT 100 and 20Ö" ,.iETEitS 
"CKÜISE T-339a     tdarai-Cat Cay      June 25, 1953 

-31- 



I .. 

T -32- 



TILE 1130 ieoo 0700 

80 - 

70    I 
I" 

60 

$0 

c 

D 

Fig,C-9   A TEu'EIATlWE-DEi'IH i'HOFILE    D GEK CMiENT ViiCTOiCS 
CSD HUCRMTUIlES AT 100 and 200" lJSTEi«S 
CTJITl&E T-339b     Cat Cay-uiarai      June 26, 1?53 

-33- 



• 

I 

21+00 

1 

TILiE 0900 1100 1300 1500 1700 

Fig.C-10 A TEiiPEHATlEB-DEPTH PROFILE 
B&C TEMPEIiATURES AT 100 and 200 uiETERS 
OTlSE   T-3M*a      iiiami-Cat Cay        July 7, 1953 

-3U- 



Tliflä   1100 0900 0700 

i i 

75 

65 

U5 

Fig.C-llA TEitfEi&mtE-DiiPTH PitOFILE 
BSC TEüPEItATUKES AT 100 and 200 UBTEüS 
ÜRÜISE   T-3iiUb   Cab Cay-uiaad       July 8, 1953 

_B 

C 

-. 
-35- I 

- 



Very generally the pattern is this: Northwest of Elbow Cay the current 

increases during the spring and decreases from July to December. Southwest 

of the Bank there are indications that as the Florida Current increases in 

velocity there is an increased easterly component of flow in the Nicholas 

Channel, As the velocity of the Florida Current drops off in the autumn and 

early winter, the direction of flow in the Nicholas Channel takes on a wester- 

ly component. Off the northeast region of Cay Sal Bank there are higher 

velocities from January through August, followed by a large decrease in Sep- 

tember lasting through December. All of the current directions are generally 

north of northeast with an increased easterly component in spring and autumn. 

Southeast of the Anguilla Islands there is a weak, irregular flow to the north- 

west which increases in April and in August. The flow through the Old Bahama 

Channel is highest in the autumn and early winter, decreasing through July 

followed by an increase« In general the highest velocities occur there during 

the low velocity period of the Florida Current. 

The surface current pattern indicated by the GEK during Cruise T-3U7, 

July 1953 (see Figure C-lf?) shows the extreme; right edge of the Florida 

Current entering the western mouth of the Nicholas Channel and possibly meet- 

ing with a weak northwesterly current in the channel at about 80°22 •¥. The 

resultant direction of flow becomes northerly as the southwestern part of the 

Bank are approached. In the Santaren Channel a southerly current was indi- 

cated by the GEK and by the temperature pattern (See Figure C-13.) Further 

east toward the Great Bahama Banks the current swung northward cyclonically. 

At present it is impossible to explain where the southward flowing water came 

from. It may have come from around the northwest portion of Cay Sal Bank 

as indicated by the current directions on the previous leg, or it may have 

been a southern extension of a long countercurrent, which has occasionally 

been noticed west of Cat Cay. 
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The contouring of the temperatures at 200 meters (Figure C-15) offer 
n 

water derived from the northeast section ("Bank water") of the Gulf of 

Mexico, as already shovrn by several authors. A typical temperature-salinity 

correlation curve for the "Bank water" is, however, not easy to draw. For 

instance, stations 3-lc 3-25, made by the U.S. Fish and Wildlife Service 

Vessel ALASKA (Oceanographic Survey of the Gulf of Mexico, Project #2Ü, The 
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little difficulty on the west side of the Current, but on the east side there 

were several possibilities for different contouring. 

- 
The data from the deep hydrographic stations are tabulated in section 

D of this report. East of 7°°55'^. in the Miami - Cat Cay transects there 

is always water to be found whose temperature-salinity correlation resembles 

that of Yucatan Channel water. Over the 180-fathom plateau west of 79°55'W. 

there is water that does not fit this temperature-salinity correlation curve. 

This water is too fresh to produce the same correlation. (See Figure C-30.) 

West of 79°55r^. below about USO ft. the water masses are very much the same 

as in the lucatan Channel, as indicated by the close resemblance of the temp- 

l 
erature-salinity correlations. 

It is not easy to determine, by means of the temperature-salinity coree- 

1 lations, the exact location of the source of this fresher water. 

(1) A partial cause might be in a constant mixing of Florida Current 

water with local inshore run-off water. However, the amount of water brought 

into the Straits of Florida by local ron-off is almost negligible compared 
I 

with the amounts necessary to change the temperature-salinity correlations 

in the observed manner. In addition, there are usually two or three sharp 

lines of strong color change to be noticed from the Florida shore seaward 

which would indicate non-mixing. 

(2) For this reason, the only feasible explanation iu in the less saline 
. 

I 



A&M College of Texas, Dept. of Oceanography) were used to plot T-S correla- 

tion curves. It was found that the averaged curve more nearly fits that of 

the Yucatan Channel water than that of the water in question. However, the 

best evidence for the origin of this less saline water is given by stations 

in th«* northern section of the transect between the Key VTest region and Cuba. 

DANA Station 1226 (21*016'N 82<%7 n?) south of the Dry Tortugas at a depth of 

575 meters shows very much the same temperature-salinity correlation pattern 

as found in the western part of the Miami-Cat Cay section. In future, this 

problem of the effect of the Gulf of Mexico waters on the waters in the 

Straits of Florida will be given particular attention« 
j 

In this connection it is interesting to note that ATLANTIS Stations 1613, 

l6lU and 1615 of the Cape Canaveral Section, 1621 of the Jacksonville Station 

and 1637 of the Onslow Bay Section show water with T-S correlations similar 

to the less saline water off Miami. 

I 
In comparing Pillsbury's observed values for temperature and salinity 

for this transect across the Florida Current with those made recently by this 

laboratory, it is noted that the patterns are very much the same. The tem- 
i 

perature pattern does change slightly with the season, but the salinity 

pattern remains remarkably the same. The salinity maximum on the east side 
j 

is at a depth of about 200 meters and on the west side at about 100 meters. 

The magnitudes of the maxima are also very close. 

In comparing these later sections with Wust's (based on Pillsbury's 

data), with regard to surface velocities, one seems to find a vast- difference. 
| - 

The average surface current for the Florida Current as shown by Wüst is 110 

cm/sec, or 2.1U knots. The local seamen, in making their runs across the 

Current, estimate it at 3 knots, and the average for 23 crossings, made by 

this Laboratory, is 2,9 knots. (Table C-l). Wlst's diagram indicates no 
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TABLE C-l 

SEASONAL CYCLE OF MEAN SURFACE CURRENT VELOCITIES 
MASS TRANSPORTS AND GEK "K" FACTORS 

\ 

CRUISE DAY MO. YEAR MEAN SURFACE MASS 
106 

TRANSPORT "K" 
VEL.  BY SET cu m/sec FACTOR 

cm/sec 
T>   ol./-.. 21 Dec. 1952 15U uo.5 2.16 
T-302a k Jan. 1953 159 
T-302b 5 190 
T-30Ua Ik 1U8 
T-30Ub 15 1U0 
T-307b 21 171 
T-311b 17 Feb. 183 1*3.5 2.20 
T-3l3b 27 lul 21.0 1.5U 
T-3l5a 12 Mar. 175 26.6 1.55 
T-320a 26 11x3 
T-320b 27 125 2U.5 1.8U 
T-323a 28 Apr. 153 23.0 1.39 
T-323b 29 153 
T-331a 26 May 193 19.0 1.30 
T-33Ua 9 June 198 
T-330a 25 162 35.0 2.00 
T-3Uhb 7 July 71 
T-3U7 23 116 1.52 
T-3U9a k Aug. 15U 31.U 1.95 
T-352a 2k 161 29.6 1.76 
T-353b 22 Sept. 131 19.U 1.15 
T-358b 21* Oct. 56 U.7 1.23 
T-36Ub 2k Nov. Ihl 31.ii 1.65 

Mean + standard deviation 1U8.5 + 3u.9 cm/sec 26.9 ± 9 .8 
2.9 ± 0.7 <nots 1.68 + 0.30 

surface velocity higher than between 160 and 179 cia/sec, or 3.Ü knots. There 

must be much higher velocities in order to produce an average of 3 knots for 

the whole Current. However, very slow currents have been encountered even 

in the axi3 of the Current, as shown in Figures C-28 and Table C-l. 

During this project crossings of the Florida Current were made every 

month of the year, and with the exception of January thers is a GEK record 

for. every month. In Table C-l and Figure C-31 are the reductions of the ob- 

servations made during thes-3 crossings showing the mean surface current as 

•: 

i 
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I 

given by the total set of the ship, the computed mass transport (Marine Lab-. 

U. of Miami, Tech. Rep. 53-9)  and the "K" factor of the GSK. The range of 

variation is indicated by the standard deviation. 

• Sx =. (x-x) 
N 

There are observations here that are at present impossible to explain. 

During Cruise T-331 the set of the ship was greater than usual, and the cur- 

rents measured by the GEK were greater than usual, but the computed mass 

transport is lower than average. During Cruise T-32li May 8, which was north 

of the usual transect (Lake Worth to Settlement "Point) high velocities were 

recorded, and in the early part of June the ship was set much more than usual 

during Cruise T-33U. 

During Cruise T-3U+b on July 8th the ship was set only seven miles in 

5.08 hours, or a mean surface current of 71 cm/sec. The wind was Beaufort 

Force 2 from 200 degrees. The GEK was not in operation during this cruise. 

It was thought that perhaps the depth of the isothermal layer would be much 

greater than usual indicating a deeper surface current, but this was not found 
I 

to be the case. Perhaps there were countercurrents on each side of the main 
\ 

current. 1 

Again during Cruise T-356b a very slow current was encountered. The 

total set of the ship was 5.8 miles in 5.33 hours or a mean velocity of $6 

cm/sec. During this transect the GEK was in operation and also recorded low 

velocities. Its accumulated set shows a total set of U.7 miles in the same 
i 

time.    There had been a strong wind, Beaufort Force 5, from the north for 

three days that had helped to knock down the  current and also to produce 

countercurrents on each side (See Figure C-36).    No bathythermograph was avail- 
- 

able, so it was impossible to measure the depth of the isothermal water. 
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Countercurrents have been recorded by the GEK during five transects. 

These arej T-320b (Figure 11 of previous report) 
T-32U (Figure C-l) 
T-3U7 (Figure C-lU) 
T-3U9a (Figure C-l6) 
T-358a (Figure C-28) 

It is hoped to have a recording current meter buoyed near the western edge 

of the Current to correlate the existence of countercurrents with meterologi- 

cal phenomena and the tides. 

Usually a well defined shear area exists between two and three miles 

east of the Miami Sea Buoy. On a calm day this area will show north-south 

slicks and weed lines, and occasionally a rip is noticed. If the water is 

not too disturbed, there exists a rather sharp color change. There are strong- 

er color changes closer to the Sea Buoy. Figure C-32 is a reproduction of a 

« 

GEK record made during Cruise T-36iia in this area. Notice the change of ve-        j ü
: 

locity in the shear area from 21 cm/sec to 83 cm/sec within ten minutes while 

travelling at a speed of eight knots. This would represent a distance of one 

and a third nautical miles. 
; 

On the eastern side of the current two or three miles from the Bahama 

Banks the water at times shows a simple current pattern and at other times 

the GEK records a stringy pattern showing areas of decreasing velocity and 

increasing velocity very close to each other. These may be noticed from ship- 

board, and appear as areas of slick, weed line and change in wave or ripple 
I 
i form. 

The seasonal cycle of temperatures is graphed in Figure C-33. Three 
t _ 

columns of water were chosen; one at the speed axis of the current 79°U7 'W, 

one on the western edge of at 80°00'W and a third at the eastern edge at 

79°25>*W. Depths of 50 ft., 2$0 ft. and li!?0 ft. were chosen as representative 

depths. All of the points in Figure C-33 are from bathythermograms except 

those with a parenthesis taken in November and December during hydrographic 

-60- 



r 

stations. At least down to 2^0 ft. there is a gradual warming from the middle 

of February to the end of August followed by more rapid cooling. At U50 ft. 

this cycle is less pronounced and the warmest period if apparently already 

between June and July, two months earlier than in the surface layers. 

This pattern corresponds closely to the cycle of surface heating and of 

wind velocity in the Sargasso Sea area. (It is possible that most of the 
t 

water down to below 200 meters in. the Florida Current originally comes from 

the general area of the Sargasso Sea.) There the surface temperatures reach 

ä maximum near the end of August. By June the strong spring winds have sub- 
- 

sided resulting in diminished stirring. For this reason less heat is trans- 

fe±red downward, and the temperature at h$0  ft, starts to decrease in the June- 

July period. This is possibly due to the vertical mixing below the stable sur- 

face layer, but more probably due to the upshift- of cooler deeper water closer 

to the surface which might occur in connection with the increased^surface cur- 

rent speed. This could be demonstrated in detail, for instance, by a statis- 

tical treatment of BT traces chosen from every month at each of tiw three, ... . 

c6'i«ra».s uf/water. These traces could be compared with bathythermograms from 

the Sargasso Sea. 

It is also noted that the temperatures on the western edge of the Current 

show a much greater scatter than those at the axis or eastern edge. This 

phenomenon has been discussed in (53-9 Technical Report 1 June 1953, The 

Marine Laboratory, The University of Miami) 
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(b) Data from Hydrographie Stations 
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SECTION D 

I 
(a) Pertinent information of the GEK fixes. 
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CRUISE  DATE TIMB  FIX 
LST  NO. 

LAT. LONG. SPEED    DIRICTION N-C015P   E-COMP 
N T7 cii/sec        true        era/sec    cm/sec 

\ 

\ 

T-2hOa XII 22 0815 
0915 
1015 
1115 
1215 
1315 
1M5 
1515 

?-2hOb   XII 23 07U0 
1115 
1215 
1357 

T-311 II 13 1015 
1115 
1215 
1315 
lhl5 
1515 
1615 
1718 
1816 
1915 
2016 
2116 
2216 
2316 

II 1U 0018 
0115 
0215 
0315 
0la5 
0517 
0617 
0717 
0815 
1215 
1330 
1630 
1737 
2230 
2330^; 

. II 15 0030 
1 ci 30 

0230 
0330 
01*30 
0630 
09*10 
1030 

IT 17 Oh08 
Ohh8 
0515 
0620 
0715 
0815 

h 
5 
6 
7 
8 
9 

10 
11 
12 

1 
2 
3 
h 
5 
6 
7 
8 
9 

10 
11 
12 
13 
Hi 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2h 
255 
26 
27 
28 
29 
30 
31 
32 
33 
31» 
35 
36 
37 
38 
39 
UO 
hi 
h2 
h3 

25 h5.5 
25 hh 
2^ h3.5 
25 U2.9 
25 U2 
25 m.2 
25 ho 
25 39 
25 3h.3 
25 la.i 
25 ui.u 
25 U2.5 
25 32 
25 36 
25 ho 
25 h3 
25 hi 
25 50.5 
25 5h 
25 58 
26 01.5 
26 05 
26 09 
26 12.5 
26 16 
26 20 
26 22 
26 25.5 
26 29 
26 33 
26 36.5 
26 ho 
26 h3.5 
26 h7 
26 50.5 
26 h9 
26 h7 
26 38 
26 35 
26 30 
26 27 
26 2h 
26 21.5 
26 18.5 
26 16 
26 13.5 
26 08 
26 08 
26 06 
25 h9 
25 h7.8 
25 h6,2 
25 hh,9 
25 h5 
25 h6,7 

80 00. 63 3h0 ^9 -22 
79 33 75 350 7h -13 
59 U8.5 106 ooh 106 7 
79 U3.5 1288 007 127 16 
79 37.6 105 008 10h 15 
79 31.1 8h 006 82 9 
7? 2h.6 51 026 h6 22 
79 21.h 30 07h 8 29 
79 20 60 357 60 -3 
79,33.5 107 012 105 22 
79 ho.7 lhh 357 lhh -8 
79 5h 5h 003 5h 3 
76 31.5 20 101 - h 20 
76 25 55 007 S$ 7 
76 18.5 ^ 06h 2h 50 
76 12 33 082 5 33 
76 05 6h 096 - 7 63 
75 $9 :6l 089 l 61 
75 52.5 65 103 -15 63 
75 h6 U8 068 18 h5 
75 39 28 06h 12 25 
75 32.5 20 037 16 20 
75 26.5 7 039 5 h 
75 20 8 352 8 _ 1 
75 13 12 051 8 9 
75 07 h3 132 -29 32 
75 03 6h 159 -60 23 
7h 56.5 13 101 - 2 13 
7h5l 26 3h2 25 - 8 
7hhh 53 316 38 -37 
7h 38 30 321 23 -19 
7h 31.5 15 002 15 1 
7h 25 19 036 15 11 
7h 18.5 22 0^8 17 lh 
7h 12.5 27 Oh8 18 20 
7hl6 31 038 2h 19 
7h 21 22 013 21 5 
7h h2 35 311 23 -26 
7h h9.5 38 290 13 -36 
75 01 ho 259 - 8 -39 
75 08 16 257 - h -16 
75 15 11 U5 n 

—    7 6 
75 21 20 018 19 6 
75 27 3h 001 3h 1 
75 33 51 332 h5 -2h 
75 39 3h 3h9 33 - 6 
75 51 33 Oh5 23 23 
75 51 27 098 - h 27 
75 57 25 09h - 2 25 
79 19 6h 015 62 17 
79,22.1 27 3h8 26 - 6 
79 25.6 31 005 31 3 
79 32.3 68 010 67 12 
7? hO 102 002 102 h 
79 h7.1 121, 018 118 38 
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CRUISE      DATE    TILiE FIX LAT. LONG SPEED DIRECTION N-C01IP E-C0!ff 
EST NO. N W cm/sec true cm/sec cm/sec 

0915 uu 25 1*8.1 79 53.6 90 015 87 23 
1015 \6 25 1*9 79 59.7 119 016 111* 1*3 
iok5 1*6 25 1*9 80 03 121 El 2 118 25 
1107 1*7 25 19.2 80 05 103 31?- 69 -76 
1118 1*8 25 1*9.3 80 05.1* 21 31*5 20 -5 

T-312       II 2Ü 0933 l 25 80 03 162 360 162 0 
0950 2 25 80 01.3 11*5 356 11*5 -10 

-» 
J 79 59 151. 360 151* 0 

111*9 1* 25 53 79 59.1 151 <V>7 150 18 
1207 5 25 53.9 79 59.1 151 006 150 16 
121*0 6 25 S6.Q 80 02 160 001 160 3 
11*12 7 25 57.9 80 01.5 161* 007 163 20 
1515 8 25 5U.2 80 06 55 012 Sh 11 
161*5 9 25 1*6 80 05.1 92 002 92 li 
1651* 10 25 1*6 80 05.1 06 3U7 81* -19 
1715 11 25 h6 80 05.1 82 357 82 - 1* 

T-313      II 27 1615 1 25 1*2.5 79 23 21* 036 20 11* 
1723 2 25 1*2 79 31.5 82 029 72 1*0 
1615 3 25 1*3 79 hO 107 018 102 33 
1915 1* 25 lilt. 8 79 US.3 162 018 151* 50 
2015 5 25 1*8.8 79 56.8 119 018 113 37 
2115 6 25 1*9.5 80 05 11* 01*9 9 11 

T-3l5a   III 12 0911 1 25 1*6.2 80 01* 90 31*6 87 -22 
1015 2 25 1*5,6 79 57.6 161* 3h6 159 -1*0 
1108 3 25 1*6 79 51.2 150 31*8 11*7 -31 
XCJ.O u 25 1*5.8 79 1*1*. 8 156 OOli 156 11 
1315 5 25 1*1*. 7 75 37,6 111 005 110 15 
Ul5 6 25 1*3 79 32.5 77 007 76 9 
1515 7 25 1*1.2 79 26.7 61 001* 61 I* 
1615 8 25 39.5 79 21.8 28 0?8 25 13 

T-3l5b              1939 9 25 36 79 22.5 8 076 2 8 
2C15 10 25 36.7 79 27,7 31* 058 18 29 
2115 11 25 38,5 79 35.7 6? 021* 61 27 
2215 12 25 1*0,8 79 1*3.2 108 018 103 33 
2315 13 25 1*3,3 79 50.1* 161 Oil 158 31 

III 13 0105 1U 25 1*7,8 79 53.2 1Z*6 005 11*5 13 
0215 15 25 1*8,2 80 00.8 107 31*5 103 -28 
021*0 16 25 1*8,2 80 01*.2 70 339 65 -25 

T-316     III 17 0951* 1 25 1*6.2 80 01*.6 1*3 351 1*2 - 7 
1012 2 25 1*6.1 80 03,8 39 31*1* 37 -11 
1108 3 25 1*8,2 80 03„9 68 350 67 -12 
1120 1* 25 1*8,1* 80 03.9 S9 31*8 58 -1? 
1305 5 25 1*9,7 80 03,9 76 31*9 75 -11* 
1322 6 25 50,1 80 03-7 106 353 105 -13 
1518 7 25 52.3 8C 02.8 137 353 136 -17 

T-320a    III 26 1018 i 25 1*5,8 80 ol*.5 50 351* 5o 
1115 2 25 1*2.7 79 57.5 62 31*9 61 -12 
1215 3 25 1*1.8 79 1*9.8 105 Oil 103 20 
1315 It 25 1*3.1* 79 39 11*6 Oil* 11*2 35 
1U23 5 25 1*2,7 79 31*.$ 93 oil* 90 23 

T 320 b               1928 6 25 31*,3 79 20.3 57 168 -56 6 
2018 7 25 32,5 79 27.3 9 160 - 8 3 
2115 8 25 32.8 79 31*. 2 51 03i hh 26 
2215 9 25 35.li 79 1*0,5 100 030 87 50 
2315 10 25 39.2 79 1*6.2 153 016 11*7 56 
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CRUISE DATE TIME FIX LAT LONG SPEED DIRECTION N-COMP E-COMP 

3 - 
1       : 
V' ! 

.';            : 

;         1 

-• 

EST NO. N Xi cn/se- true cm/sec era/sec 
.            : 

1 
III 27 0015 11 25 b2.8 79 51.8 125 031 107 6b •            '• 

' 0115 12 25 bb.3 79 58.8 97 017 93 28 
0150 13 25 b3.8 80 03»b 18 008 18 3 

T-323a 17 28 0902 1 25 b5,8 80 Ob.7 91 350 90 -16 ' 
' 0935 2 25 bb.5 80 02 113 3b9 111 -22 

ioib 3 25 b3«2 79 ^6 lb7 35b lb6 -15 
1111 b 25 U2.h 79 b9.5 160 001 160 3 ' 

• 1215 5 25 b2-7 79 b3 155 000 155 0 
1315 6 25 b?.7 79 36.5 102 356 102 - 7 
lias 7 25 ia 79 30,6 77 3b5 7b -20 
1515 8 25 38,2 79 2b.b 83 337 76 -32 
15b5 9 25 37 79 21.5 b7 351 b6 - 7 

T-323b ] .   rc ? 1120 10 25 36 79 27.5 b8 021 b5 17 
1215 11 25 37 79 35.6 10b 350 102 -18 
1315 12 25 39.-1* 79 b3.6 132 C01 132 2 
lbl3 13 25 U2,6 79 51.2 152 000 152 0 

#** T-32U 1515 lb 25 U5.3 79 59 126 3b6 122 
(below) i5b5 15 25 b6cb 80 Ob 113 359 113 - 2 

' T-325 V 12 1100 1 25 bb.7 80 02 66 037 69 52 
]     ! ii»*5 2 25 LU.2 79 58.7 137 359 137 - 2 
I 1215 3 25 bb,5 79 56 lb2 360 lb2 0 
I 12U5 b 25 hkS 79 53 133 005 132 12 

T-331 V 26 0900 1 25 U6.5 80 ob.7 116 350 lib -20 
ii 0917 2 25 b5.5 79 02.6 133 35b 132 -13 

i •; ! i 1016 3 25 bbr3 79 56 192 353 191 -23 
i 1115 b 25 bb,5 79 b9 2b3 353 2bl -30 

• 1218 5 25 \66 79 b3.7 21b 351 212 -3b > •> 

i 1317 6 25 U5c6 79 36.5 138 21b -lib -77 
; l 1U6 7 25 kl 79 30.2 113 3b3 108 -33 

' 

1 1516 8 25 bl.9 79 2b 53 313 bo -b2 
! i^9 9 25 bl.b 79 21 83 359 83 - 1 I 

1 
T-339a VI 25 1052 1 25 15.9 80 05.b 35 001 35 1 

j 
1 

| 1115 2 25 b3*5 80 01 25 33b 22 -11 
1215 3 25 b2„5 79 5b 98 355 98 - 9 ; 
1315 b 25 1.2,6 79 b8.1 119 00b 119 8 

i 1U5 5 25 b3.b 79 bl.6 121 007 120 15 i      ! 
I        ; 1515 6 25 b3,b 79 35 82 359 82 - 1 

1615 7 25 bo, 8 79 29 70 358 70 - 2 
: 1715 8 25 38.0 79 23.5 b9 01b b8 12 

1735 9 25 36.7 79 21.1 39 353 39 - 1 
I T-339 b VI   16 0703 10 2$ 32.5 79 29.6 b3 027 33 20 

0915 11 25 35,8 79 37.2 88 030 76 bb 4 

I 1015 12 ?5 18.8 79 b3.b T 1.Ä UC1 136 52 
j | 11x5 13 25 b3 79 b9.2 lb6 012 lb3 30 1 

1! 1150 111 25 bb.7 79 53.2 88 3b9 86 -17 1 1350 15 25 51.5 79 57.2 31 3bb 30 - 9 
1 1.1.-27 16 2^ 52 80 02.7 7 219 - 5 - b 

T-3U7 VII 21 o:co 1 2b 1,6 30 38 Sh 075 lb 02 
1 0?.30 2 2b bO 80 37 127 066 52 116 
I 0300 3 2b 3b.5 80 35.7 123 058 65 10b 

OyJO b 2U 28.3 80 3b 85 056 b8 71 1 

i 0500 5 2b 22 8 80 31.5 78 cb5 ^ SS 
i 0600 6 2u 17 80 29.7 82 59 57 ! 
i ! 0700 7 2b 11 80 29 
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CIUJISE    DATE TIME FIX LAT LONG SPEED DIRECTION N-COMP E-COMP 
EST NO. N VI cm/sec true cm/sec cni/sec 

0800 8 2k 05 80 28 51 052 31 1*0 
0?C0 9 23  59e3 80 27.5 32 073 9 31 
2030 10 23 38.5 80 2l*.5 33 301 17 -28 
2130 11 23 32 80 23,5 57 336 52 -27 
2230 12 23 25 80 22.5 26 023 23 12 
2330 13 23 18.5 80 21.5 35 015 31* 9 

T-3U7 VII 22 1235 15 23 hi 79 26 30 182 -30 - 1 
1U06 16 23 51.7 79 20.5 29 099 - 5 29 
1500 17 23 56 79 15.5 21 016 20 6 
1600 18 21* 01 79 10.2 56 35U 56 - 6 

VII 23 0323 19 25 1U.5 79 12.5 21 182 -21 - 1 
0U00 20 25 15 79 16.3 29 195 -23 - 8 
0500 21 25 17 79 21*,5 27 127 -16 22 
0600 22 25 19,5 79 32.8 33 089 0 33 
0700 23 25 22.5 79 1-0.3 59 051 37 1*6 
0800 21* 25 26 79 1*7.6 100 017 96 29 
0900 25 25 30.8 79 5h 175 Oil* 170 1*2 
1000 26 25 36 79 59.7 100 012 98 21 
101*5 27 25 39.5 80 03 1*7 336 >*3 -19 

T-3U9a VIII 1* 1125 1 25 1A.8 80 01.7 80 351* 36 - 9 
1215 2 25 Ui.8 79 56.2 102 351 101 -16 
1315 3 25 1*6,7 79 1*9.5 109 356 109 - 8 
11*15 1 u 25 1*6.6 79 1*2.6 87 002 87 3 
1515 5 25 W*.8 79 35.8 73 009 72 12 
1615 6 25 la.5 79 29.5 ;62 005 62 5 
1713 7 25 38.5 79 23.6 h$ 002 16 2 
171*8 8 25 36.7 79 21 19 282 h -19 

T-3l*% VIII 5 0605 9 25 31*.5 79 20.5 56 007 56 7 
0700 10 25 33 ' 79 21*.5 60 001* 60 1* 
0737 11 25 32.5 79 29 67 020 63 23 
0930 12 25 31* 79 33.6 80 009 79 13 
1030 13 25 30,8 79 1*2 106 010 101* 18 
1130 11» 25 33,2 79 50 102 001* 102 7 
1300 15 25 )6 79 57 121* 002 121* 5 
1336 16 25 1*6.2 80 01 30 025 2? 13 

T-352a VIII 2U 092? 1 25 1*5,5 80 01*.6 51* 3hh 52 -15 
1015 2 25 10.3 79 59.1* 76 359 76 - 1 
1110 3 ?5 I2.2 79 52.1* 87 005 97 8 

•••.-     VIII 2l* 1215 h 25 1*2.6 7^ 1*5.9 130 001* 130 9 
1315 5 25 1*2.3 79 39.1 121 000 121 0 
11*15 6 25 1*0.3 79 31.8 38 001 88 1 
1515 7 2^ 37,1 79 2i*.6 66 009 65 11 
1558 8 25 35,6 79 20.6 21* 006 21* 3 

T-352b VIII 25 0 1 9 25 32 79    ?1*«8 ia o?5 •57 17 
0615 10 25 30 79 32.6 72 02! 61 26 
0815 11 25 32.5 79 35.7 76 017 73 22 
0915 12 25 33.5 79 1*3 93. 021* 83 37 
1015 13 25 36 79 50.5 126 002 126 5 
1215 111 25 1*2 79 59 87 358 87 - 3 
1257 15 25 1*2 80 03 31* 31*6 33 - 8 

T-353b   IX 22 0715 1 25 31* 79 25,6 70 356 70 -5 
0815 2 25 31*. 1* 79 33 82 002 82 3 
0915 3 25 36.5 79 ia.2 112 356 112 - 8 

I 
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CRUISE    DATE TILE FIX LAT LONG SPEED DIPECTION N-COMP E-COMP 
EST NO. N \; cm/sec true cm/sec cm/sec 

1015 h 25 39.7 79 1*8.8 151* 352 153 -21 
1115 5 25 lil.8 79 56.6 91 ,338 81* -31* 
1212 6 25 1*2.6 80 01*.7 96 350 95 -16 

T-355    X 2 0853 1 25 1*6.2 80 01*. 9 31* 302 18 -29 
0916 2 25 1*6.3 80 03.8 17 328 11* - 9 
091*0 3 25 1*6,3 80 01.8 31 331 27 -15 
1021* 1* 25 1*6.1* 80 03.8 21* 308 15 -19 
1036 5 25 1*6.7 80 05 1*5 313 31 -33 
1203 6 25 1*6.5 80 Oh.9 32 322 25 -20 
1216 7 25 1*6,5 80 01*.3 32 322 25 -20 
121*0 8 25 1*6.6 80 02.2 20 325 16 -11 
1301 9 25 1*7 80 00.6 69 31*1 65 -22 
1329 10 25 1*7.2 80 02.3 31 337 29 -12 
1352 11 25 U7.U 80 05 37 310 21* -28 

T-358a   X 23 0535 1 25 1*5 80 01*.2 30 186 -30 - 3 
0915 2 25 1*2.5 79 58.8 36 31*6 35 - 9 
1010 3 25 39 79 52.1 31* 006 3Ü h 
1200 k 25 37 79 16.1 60 355 60 -5 

•:_'.;         .•. ."•* •> 1L15 5 25 35 79 37.2 33 351* 33 
l6i*3 6 25 31.1* 79 27.2 35 221* -25 -21* 
183U 7 25 31.1* 79 27.5 33 066 13 30 

T-358b   X 21* 0630 8 25   3>!.h 79 20.2 26 355 26 - 2 
0715 9 25 35 79 26.5 Sh 31*1* 52 -15 
0755 10 25 35.3 79 32.6 15 290 5 -li* 
0915 11 25 36.8 79 b3.7 75 338 70 -28 
1015 12 25 39 79 i52 85 31*5 82 -22 
1115 13 25 1*0 80 00.1* 30 31*1 28 -10 
1150 111 25 1*0 80 05 55 179 -% 1 

T-362    H 10 1257 1 25 ho 79 58 20 008 20 3 
1555 2 25 1*0 79 58 32 001 32 i 
1612 3 2$ 1*0 79 58 30 351* 30 - 3 
191*8 1* 25 1*0 79 56 67 028 $9 31 

XI 11 0012 5 251*1 79 59 25 180 -25 0 
0112 6 25 hh 80 03 31* 108 -11 32 

T-36i*a XI 21* 0855 1 25 h^.s 80 01*.5 21 31*8 21 -1* 
0922 2 25 1*1*. 3 80 02.3 83 000 83 0 
1000 3 25 1*3 79 57.2 110 018 101* 31* 
1221 i* 25 1*0.6 79 1*5.7 126 016 121 35 
11*37 £ 

• 25 1*3 79 38.5 103 021* 9k 1*2 
1628 6 25 1*0.2 79 26.6 39 037 31 23 

T-361*b 191*5 8 25 314.5 79 21*.7 26 356 26 - 2 
2030 9 25 3U.5 79 30.6 60 000 60 0 
2115 10 25 35 79 36.5 67 007 66 6 
2200 11 25 36.6 79 1*2.2 99 005 98 9 
221*5 12 25 39.8 79 1*8 110 Oil 108 21 
2330 13 25 1*2.7 79 53.6 99 009 98 15 

XI 25 0015 111 25 1*1*. 2 79 59.2 95 006 91* 10 
0100 15 25 hS 80 05 85 005 81* 5 

T-321*   V   7 2315 1 26 36,7 79 58.5 222 Oil 218 1*3 
6 0020 2 22 1*0,5 79 50.5 187 015 182 1*8 

0115 3 26 1*2.3 79 1*2.5 171 008 169 21* 
0215 U 26 1*3 .U 79 3U.7 11*0 0)11 137 27 
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CHUISE DATE  TIME  FIX    IAT.    LONG. 
EST   NO,     N      W 

SPEED direction N-COuP E-COHP 
an/sec       true   cm/sec cm/sec 

T-32ii V 8 0315 
oia5 
0515 
0615 
061*5 

5 

7 
8 
9 

26 1,3 .U 
26 U3 
26 Ul.9 
26 39.6 
26 38,5 

79 26 
79 18.3 
79 10 
79 02 
78 58,8 

108 
66 
kh 
20 
U8 

oo5 
008 
007 
08U 
123 

107 9 
65 16 
U3 h 
22 20 

~2? la 

! 

* 
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Cruise        T-2l*0 Jtation        II Lat. 2f?'°    39.5' N.      Long.      79° 26.5 W, 

Date 23   XII    52 Local time        0950 Tine Zone +5 

Depth 768 n 1. Max. sample depth 71*6 m Wire angle     15 

Weathe r       01 Clouds AC 3/8 Wind 300° 3 Sea      2 Swell    0 

OBSERVED VALUES VALUES AT STANDARD DEPTHS 
Depth Temp. Sal. <f\ Depth Temp Sal. * £, s£ D S£D 

m °C %o 
*    1 

ra °C %o eft 10Y dyn.a. dyn.m. 

1 25.52 36.11; 21;.06 0 25.52 36.1)* 21*. C6 387.5 
.0388 

.0000 

9 25.52 36.13 21.05 10 25.52 36.13 2Ü.05 387.8 
.0387 

.0388 

1*7 25.29 36.17 2U.17 20 25.1*6 36.13 21*. 08 385.1* 
.0381* 

.0775 

93 25.13 36.18 21*. 23 30 25.3U 36.13 2l*.12 382.0 
.0759 

.1159 

181* 20.27 36.55 25.90 50 25.23 36.13 21*. 18 377.2 
.091*2 

.1918 

JW4 11*. 80 35.86 26.71 75 25.21 36.15 2l*.20 376.2 
.0932 

.2860 

51*6 10.61 35.23 27.01* 100 25. CO 36.21 21*. 28 369.6 .3792 
.1566 

71*6 6.36 3U.83 27.1a 150 21.75 36.56 25.1*8 257.1 
.1163 

.5358 

200 19.68 36.51 26.01 208.3 
.0973 

.6521 

250 18.00 36.33 26.31 181.1 
.0831* 

.71*91* 

300 16.1*6 36.13 26.62 152.8 
.11*76 

.8328 

Uoo 13.98 35.70 26.75 11*2.1* 
.1352 

.9801* 

500 11.70 35.31 26.91 128.0 
.1165 

1.156 

600 9.37 35.08 27.15 105.1 
.0965 

1.2321 

700 7.22 31*. 89 27.32 87.9 
.0736 

1.3286 

800 (5.50) (3U.80) 27.61 59.3 1.1*022 

I li 

i 
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Cruise T- 21*0 Station T 2 Lat. 25° 1*2.5'N .    Long. 79° 55.2' YJ. 

| 

i 

Date 23 XII   52 Local time       11*20 Time Zone +5 
1 

•1 

> 

Depth 355 IB. Max. sarapl e depth 350 m. YJire angle 10° 

Weather         02           Clouds Ci i*/e TTind 300° 1 Sea 2 Swell    0 . 
Ac It 

OBSERVED VALUES VALT1ES AT STANDARD DEPTHS 

• Depth Temp. Sal. Depth Temp. Sal. 
Too 105/ 

A D r LSS '• 

m °C °/oo •'  TO °C eft dyn.nw dyn.m. 

1 23.88 36.21 2l*.60 0 23.88 36.21 21*. 60 335.1 .0000 
.0331* .       . 

10 23.78 36.19 2U.62 10 23.78 36.19 2l*,62 333.6 .0331* 
; .0335 

So 23.20 36.09 2U.72 20 23.75 36.Hi 2l*.60 335.8 
.C669 

.0669 

100 18.50 35.91* 25.89 30 23.50 36.09 2U.63 333.3 
.0659 

.1338 
• 

j 
150 11.61* 35. 1*8 27.05 50 23.20 36.09 21*.72 325 06 

.0801 
.1997 

200 10.50 35.26 27.08 75 22.85 36.12 21*. 81* 315.1 .2798 

* 
1    'I     ' 

\ .0663 i 250 9.59 35.11 27.12 100 18.50 35.91* 25.89 215.7 .31*61 
• .080U 

j 350 8.29 3U.97 27.23 . 150 

200 

11.6U 

10,50 

35.h8 

35.26 

27.05 

27.08 

106.0 

103.9 
.0521* 

.1*265 

.1*789 

• 

•• .0511 . 
i 250 969 35.11 27.12 100.8 .5300 ! 
r. - .01*98 ; 
• 300 8.90 35.00 27.15 98.7 .5798 
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Cruise 

Date 

Depth 

Yieather 

T 315 

12 III 53 

713 m. 

02 

Station   T 3    Lat.   25 33.5 H. Long. 79 22.5 W. 

Local time  17U5        Time Zone  +5 

Max. sample depth  576 m.  Wire angle  5 

Clouds Ci 6/Q       wind 180C 2     Sea 2   Swell 7sec. 3. 

OBSERVED VALUES 

Depth Temp   Sal. 

VALUES AT STANDARD DEPTHS 

a 
Sal. f+ Depth    Temp      Sal ,,        ^D      £AD 
°/oo m °C        °/oo        eft       loV   dyn.m.    dyn.m. 

1 27.20 36. OU 23. U6 0 27.20 36. OU 23.1*6 Wi3.6 
.0)4*3 

.0000 

36 27.10 36.05 23.U9 10 27.16 36.01* 23. U8 hk2.3 
,0hh2 

.0l*J*3 

75 25.70 36.12 23.99 20 27.15 36. Oh 23. U9 14*1.8 
.01*38 

.0885 

ältf- 2U-73 36.hO 2U.50 30 27.05 36.05 23.53 U3U.2 
.0861* 

.1323 

'282 18.00 36.19 26.204. . 5o 26.76 36.07 23.63 1|29.7 
.1032 

.2187 

U22 12.96 3S.78 27.03 75 25.70 36.12 23.99 396.3 
.0976 

.3219 

576 7.95 3U.97 27.28 100 25.U5 36.19 2lul2 38U.9 
.1822 

.1*195 

150 2h.hh 36.37 2U.57 3UU.1 
.1U79 

.6017 

200 21.63 36.65 25.60 21*7.7 
.1099 

.71*96 

250 19.26 36.61 26.20 192.0 
.0886 

.8595 

300 17.31; 36.I4O 26.52 162.7 
.lil2U 

.9U81 

iiOO 13.68 35.89 26.95 122.1 
.111*9 

l.c;o5 

5oo 10.32 35.37 27.12 107.7 
.0976 

1.205U 

600 (7.3l)(3ii.89) 27.31 87.5 1.3030 

i 
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Cmie e        T 315         Station T It Lat.   25' 1*3' H. Lor .3. 79J 50.2    W i 

Date 12 III   53 Local time 23U5 Time Zone +5 

Depth 5U? n. Max.  sample depth      353 m. Yfire an fie   U0° 

'.Teather          01 Clouds Cu 3/3 tfind 150 h       Sea    ? Swell 0 

OBSERVED VALUES VALUES A T STANE ARD DEPTHS 

Depth 
m 

Temp 
°C of' 

/GO (ft 
Depth 

m 
Temp 
°C 

Sal 
°/oo A 10V 

AD 
dyn.n. 

> AD 
dyn.m. 

1 25.79 36.05 23.92 0 25.79 36.05 23*92 399.9 
.01:00 

.0000 

19 25.93 36.17? 23.97? 10 25.79 36. OU 2 3=91 1*01.2 
.oUoU 

.01*00 

32 25.78 36. Oj 23,90 20 25.93 36.03 23.85 li07.li 
.0U05 

.0801+ 

133  . 21.3k 36.38 25.U7 30 25.79 36.03 23.90 U03.0 
.0805 

.1209 

220 15.72? 36.-10 26.67? 50 25.78 36. oü 23.92 I102.0 
.09U5 

.2011; 

281* 35.72 75 2U.66 36.29 2U.U3 351..3 
.0800 

.2959 

353 9.66 35.39 27,33 100 22.51 36. Uo 25.16 285.6 
.1325 

.3759 

150 20.67 36.33 25.61 2hl*.5 
.0951 

.5081; 

200 15.61 36.18 26.76 136.0 
.0618 

.6035 

250 13.52 35.9k 27.03 111.3 
.1058 

•6653 

300 11.59 35.62 27.15 100.3 
.0930 

.7711 

IlOO (7.98)05.00) 27.30 85.7 .86^1 ! 

! 
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Cruise 

Date 

Depth 

Weather 

T 331* Station     T 5 Lat.    25° 32.2* N.   Long. 79° 33.5' W. 

10   VI 53 Local time     0730 Time Zone   +5 

80f> m. Max. sample depth     200 m. Vj'ire angle 0° 

01 Clouds Ac    2/8       \:/ind    090   1 Sea    1 Swell 0 

OBSERVED VALUES 

Depth   Temp 
m 

Sal. 
%o </> 

Depth 
m. 

VALUES AT STANDARD DEPTHS 

Temp     Sal 
°C °/oo       </ t 

^." 
10V   dyn.m.    dyn.m. 

1 27.25 

20 27.25 

30 27.12 

UO 26.1|9 

50 26.22 

60 26.17 

100 2hi9h 

200 20.1*1* 

35.85     23.30            0 27.25 35.85 23.30 1*58.9 

35.87     23,431          10 27.25 35.86 23.31 1*58.6 

35.98     23.1*1*          20 27.25 35.87 23.31 .1*53.5 

36.02      23.68           30 27.12 35.98 23.1*1* .1*1*6.7 

36.10     23.82           50 26.22 36.10 23.82 1*11.7 

36.08     23.82          75 26.03 36.15 23.91 J*03.1* 

36.21*     2U.31        100 2l*.9l* 36.11* 21*.31 365.9 

36.67     25.91*         150 22.55 36.62 25.31 273.1 

200 20.1*1* 36.67 25.93 215.1* 

250 (18.1*1*)(36.53) 26.35 177.2 

.01*59 

.01*59 

.01*53 

.D8S8 

.1019 

.0962 

.1598 

.1221 

.0982 

.0000 

.01*59 

.0918 

.1371 

.2229 

i32l*8 

.1*210 

.5808 

.7029 

.8011 

-76- 



I 

Cruise T 33U Station   T 6 Lat. 25° 36' IT.      I ong.    79°55'- tf. 

Date 10 vi   53 Local time    1100 Time Zone      +5 

1*35 m. Max. sample depth      230 "Jire angle 35° 

Weather      02 Clouds Cu 6/6 Wind 130° 1 Sea      I Surell    0 

OBSERVED VALUES VALUES AT STANDARD DEPTHS 

Depth Temp. Sal. 
• ? Depth Temp. of" /oo ioV 

^ D £AD 
m %o ra °C St dyn.m. dyn.m. 

1 28 o<? 36.12 23.21* 0 28.05 36.12 23.25 1*63.9 
.01+65 

.0000 

20. 2?. 6? 36.09 10 28.05 36,10 23.23 1*66.2 
.01*61 

.01*65 

26 27.57 36.09 23.38 20 27.67 36,09 23.35 1*55.1 
.0Ui9 

.0926 

33 26.85" 36.17 23.67 30 27.2k 36.11 23.19 1*22.2 
.0826 

.1375 

39 25.76 36.21 2U.0U 50 25.75 36.27 2k. 09 385.7 
.0897 

.2201 

*2 25.72 36.27 21*. 10 75 21*. 00 36.32 21;. 66 336.3 .3098 
.0719 

6k 25.18 36.23 22i.25 - 100 20.58 36.30 25.61 2U2,7 
,1012 

.3817 

123 18.28 36.2U 26.18 150 16.65 36.11 26. U7 162.2 
.0722 

.1*829 

230 12.30 35.55 26.99 200 13.80 35.78 26.85 126.8 .5551 
• 

j .0589 

! ! 
i 

• 
250 (11.28)(35.39) 27,05 108.5 .611*0 
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Cruise T 339     Station T 7    Lat. 20° 32.2* N. Long. 79° 29.5* W. 

Date 26 VI 53            Local time 0725 Time Zone +5 

Depth 823 m.          Max. sample depth  361; m« Wire angle 5 

Weather   03      Clouds Cu 8/8     Wind 170° 2 Sea  2 Swell 0 

. 

» 

OBSERVED VALUES VALUE AT STAiSAItf) DEPTHS 

Depth 
ra 

Temp. 
°C 

Sal. 
tyoo Sh Depth 

m 
Terap. 

°C 
Sal 
°/oo (ft 10% 

A D 
dyn.m. 

£4D 
dyn.m. 

1 28.66 35.91 22*90 0 28.60 35.91 22.90 1   #•%«*     rt 

.0U9ii 
.0000 

; 
30 28.29 36.00 23.07 10 28.50 35.95 22.96 liSL.U 

.01*68 
.01*91* 

I    j 
i 

ko 28.18 36.00 23.11 20 28.36 35.98 23.03 1*85.7 
-0U81; 

.0982 

i h9 27.85 36.00 23.22 30 28.29 36.00 23.07 1*82.3 
.0951 

.11*66 

I    ' 59 27.38 36.00 23.37 50 27.85 36.0C 23.22 1*69.0 .21*17 
1 .1135 

78 26.8U 36.06 23.59 75 27.00 36.05 23.Sk Ji39.3 
.1001 

.3552 

; 

• 
97 36.36 100 25.20 36.hl 21;. 36 362.0 

.1617 
.1*553 

i 

191 20.82? 36.65 25.82? 150 23.00 36.63 25.19 281;. 8 
.1378 

.6170 

i 

36k 1U.05 35.78 26.80 200 

250 

22.25 

18.01; 

36.63 

36.1*3 

25.1*0 

26.38 

266.7 

17U.6 
.1103 

.0828 

.251*8 

.8651 

!     , 300 16.31 36.16 26.58 156.6 
.1U29 

.%79 

i Uoo (13.00)(35.60) 26.88 129.2 1.0908 
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Cruise   T 3hh Station T 8   Lat. 25° 1*3.8 N.   LonC 79 59.8 W. 

Date   7 VII . 53 Local time  1030 Time Zone --r 

o 
Depth   292 m. Max. sanple depth  290 m.   Y'ire angle 30 

leather   01     Clouds Cu 2/8   Vfind 120  1    Sea 1   Swell 0 
; 

' —————— ,-    . .  , 
. 

OBSERVED VALUES VALUE AT STANDARD DEPTHS 
....   

Depth    Temp.    Sal /^ Depth    Temp.    Sal ^        AD Ti D 
m °C        %o ° ' m °C        %o      cf t        loV     dyn.ra.    dyn.m. 

1     28.61    36,09     23.03 0      28.61    36.09    23.03   1*81*.9 .0000 
.01*81* 

17     28.1a    36,06     23.08 10     28.51   36.07    23.05    1*33.1* .01*61* 

21*     28,31   36.07     23.11 
.0181 

33     28*08    36.07     23=19 20     28.36   36.07    23,10   1*79.0 .0965 
.01*76 

51     27.32   36.10     23.1*7 30     28.17   36.07    23.16   1*73.7 .lhl*l 

-79- 

.0921 
111*     21,11*   36.60     25.69 50     27.36   36.10   23,1*5   UU6.9 .2362 

290       7.11    35.06     27.1*7 75      25.52   36.27    2iul6   380.1 .3396 
.0830 

100      22.90    36.5«    25.18    283.7 .1*226 
.1055 

150     16.33   36.31*    26,72   138,1* .5281 
.0633 

200     12.78   35,67    26.97   115.1 .5911* 
.0528 

?50       9,6h   35.31   27.17     96,3 .61*1*2 



'c  : 
•i 

i 
•* 

4    :. 

Cruise  T 3^ 

Date  7 VII 53 

Depth  ?86 in. 

Weather 01 

Station     T 9       Lat.    25   U8.3 N. 

Local time      1300 

Max. sample depth       362 m. 

Clouds    Ci 
Cu    3/8 

Wind   120 

Long. 79° U3.l' W. 

Time Zone 

YJire angle      20 

Sea    2 Swell    0 

OBSERVED VALUES VALUE AT STANDARD DEPTHS 

i    ! 

Depth 
m 

Temp. 
°C 

Sal 
%o ft 

Depth 
m 

Temp. 
°C 

Sal. 
%o <Tt 10?' 

AD 
dyn.m. 

5^D 
dyn. m. 

1 28.9E 36.08 22.93 0 28.95 36.08 22.91 1*96.0 
.01*96 

.0000 

21 28.51* 10 28.95 36.08 22.91 U96.U 
.0U91 

.01*96 

30 28.10 36.05 23.17 20 28.60 36.07 23.02 1*86.7 
.0U80 

.0987 

• 38 27.51 36.00 23.33 30 28.10 36.05 23.17 1*72.8 
.0918 

.11*67 

1*7 27.21 36.18 23.56 50 27.20 36.01 23.17 1*1*5.0 .2385 
• .101*2 

55 27.13 36.05? 23.1*9? 75 26.19 36.1*3 2U.07 388.8 
.0891 

.31*27 

63 26.57 36.26 23*82 100 21*. 50 36.61* 2U.76 323.8 
.1333 

.1*318 

i 125 22.1*3 36.79 25.1*7 150 20,1*8 36.75 25.98 209.5 
.0890 

.5651 

362 9*61 35.23 27.22 200 16.39 36.28 26.65 11*6.8 
.0690 

.65M 

.' 250 11*. 31* 35.92 26.uk 129.5 
.0593 

.7231 

300 12.01* 35.61 27.07 108.0 
.0961* 

.7821* 

1*00 (8.00)05.02) 27.31 81*.8 .8788 

s 

-80- 



I 

Cruise  T 3UU     Station T 10   L&t. 2$ liß.3 N, 

Date   7 VII 53 • Local tine 1500 

Long. ?9  31.8  17. 

Tims Zone + 5 

Depth   823 m. 

leather   01 

Max. sample depth 
Ci . 

Clouds Cu 2/8   Wind  090 

393 m. V/ire anrrle 

Sea Swell    0 

OBSERVED VALUES 

Depth Temp. Sal. 

VALUE AT STAIDAIJD DEPTHS 

m 7 </*• 
Depth    Temp.    Sal. 

oo •a C V oo ,5/ ZiD E6D 
o t        10""     dyn.m.    dyn.m 

1 29.50B 36.22 22. 82 0 29.50 36.22 22.82 50li.0 
.0198 

.0000 
1 

25 28.1x2 36.05 23.07 10 28.96 36.13 22.95 1x92.U 
.01x89 

.01x98 

3U 28,17 36 c 03 23.13 20 28. 51x 36.07 23.0U U8U.8 
.01x81 

.0987 

Ux 27.50 36,06 23.38 30 28.22 36.03 23.12 1x77. U 
.0926 

.11x68 

$k 27.36 36,08 23.U5 50 27.39 36.07 23,1x2 14x9.0 
.1089 

.239U 

53 du, yu 36,08 23.57 75 26.50 36.03 23.71 1x22.0 
.0982 

.31x83 

73 26o6U 36.08 23.67 100 25.2? 36.1,9 2U.33 36U.0 
.0779 

.3965 

lli3 22.76 36.7U 25.31 150 22.33 36.7h 25.1*6 259.1 
.111x7 

.hlhh 

393 13.15 35.76 36.93 200 19.86 36.69 26,10 199.9 
.0911x 

.5891 

250 17.87 36.51 26.. U7 166.0 
.0782 

.6605 

300 16.13 36.2k 26.68 11+6.8 .7587 
s          .. .1333 

•-• 

Ixoo (12.91)(35.72) 26.98 119.8 .8920 

i 

- 

-8L- 
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• 
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Cmise     T 3l*9 Station   T 11 

Date       5   V1U   53 

o    l 
25 32.5 N. Lat. 

Local time 0800 

Long. 79° 2?' W. 

Time Zone +5 

Depth  730 m. 

Weather  03 

Max, sample depth   1*00 m.   '.Tire angle 0 
Cu 

Clouds Ci    7/8       Wind   230 1 Sea    1 Swell 

3 

I 

OBSERVED Vi\LUES 

Depth   Temp.    Sal. 
°C        °/ 

VALUE AT STANDARD DEPTHS 

m oo ft 
Depth Temp. Sal. 
m   °C   o/oo 

AD     Z&B 
o t       lO^    dyn. m. dyn. m. 

B 
1 29.1? 35.99 22.79? 

30 28.1*5 35.90 22.95 

iiO 28.1*0 35.91 22.96 

$0 28.2ii 35.99 23.08 

60 27.81 36.02 23.25 

100 25.87 36.19 2U.00 

200 19.72 36.62 26.10 

300 18.15 35.56 26.1*6 

1*00 16.96 36.16 26.1*1* 

0 28.75 35."99 22.91 1*96.0 

1-0 28.65 35.96 22.92 1*95.1* 

20 28.60 35.92 22.91 1*96.8 

30 28.1*5 35.90 22.95 1*93.2 

50 28.21* 35.99 23,08 1*82.3 

75; 27.11* 36.08 23.51 W*2.1 

100 25.87 36.19 2l*400 396. I* 

150 22.25 1*6.51 25.31 273.2 

200 19.72 36.63 26.10 199.8 

250 18.90 36.61* 26.32 180.6 

300 18.15 36.56 26.1*6 168.7 

1*00 • 16.96 36.16 26.1*1* 173.5 

.01*96 

.01*96 

,01*95 

.0975 

.1155 

.101*8 

.1671* 

.1182 

.0951 

.0873 

.1711 

.0000 

.01*96 

.0992 

.11*87 

.21*62 

.3617 

.1*665 

.6339 

.7521 

.81*72 

.931*5 

1.1056 
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!i 

Cruise     T 3b9 Station T 12           Lat. 28° 38.2    N. Long.    79° 50.2' v;. 

Date        5    VIII 53                             Local time    1130                          Tine Zone    +5 

Depth     550 m. Max. sample depth      3b2 m.                   \Tire angle    25 

Yfeather     02 Clouds Cs    7/8       Wind             0 Sea    0             Swill    0 

OBSERVED VALUES VALUE AT STANDARD DEPTHS 

Depth   Temp.    Sal s%. Depth   Temp.    Sal t      AD      SAD 
m 0       %o m °C       %o       d t       10V    dyn.m.    dyn.m. 

29.80 36.01; 22.59 526.0 

29.73 36.01 22.60 525.b 

29.60 36.01 22.63 528.8 

29.20 36.03 22.79 509.2 

28.1b 36.09 23.18 i-72,8 

25.80 36.23 2b.05 390o6 

23,80 36.1a 2b.78 321.9 

3U2       6.65   3U.99   27.50          150     18.61 36.b7 26.26 182.5 

15. lib 36.06 26.71 Ib0c7 

12.70 35.56 26.91 122.1 

9.95 35.21 27.1b 100.3 

(5.28)(3b.9l) 27.59 56.1 

1 29.80s 
36.0b 22.59 0 

36 28.93 36.05 22.89 10 

b5 36.13 20 

5b 27.91 30 

72 26.08 36,21 23.95 50 

13b 19.67 36.52 26.02 75 

252 12.b2 35.55 26.96 100 

3b2 6.65 3b. 99 27.50 150 

200 

250 

300 

boo 

1 

1 
.0000 

.0526 j 
.0526 j 

.0527 
.1053 

.0519 - 
.1572 

.0982 
.255b j 

.1079 
.3633 j 

.0890 1 
.b523 J 

.1261 
•578b j 

.0808 \ 

.6592 j 
i 

.0657 ) 
• 72b9 i 

i 
.0556 

.7805 1 
.0782 

.8587 

1 
i 
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Cruise      T 352 

Date        23'    VIII 

Depth     ,'>30 m. 

Weather     01 

Station      T 1.3 Lat.    25° 36.5' N.        Long 

53 Local time      1130 

Max*  sample depth      303 m. 
Ci 

Clouds    Cu    2/10     T.'ind      170      3        Sea 

7«o  K,  •     ,, 
(y    JL\       vJ. 

Time Zone      +5 

Yfire angle    35° 

2 Swell      0 

! 

I 
i 

OBSERVED VALUES VALUE AT STANDARD DEPTHS 

Depth   Temp, 
C 

Sal. 
ID 7 00 </f 

1 29.70? 35.99 22.72? 

33 28.28    36.00 23.0k 

50 27.2U? 36.08 23.U8? 

67 26.09    36.22 23.95 

83 2U.1U    36.26 2U.58 

160 16.69   36.18 26,52 

23U 13.72    35.78 26.87 

303 8.97   35.0U 27.17 

Depth Temp. Sal. 
y loV 

6D 5AD 
m °C °/oo c t dyn.m. dyn. m 

0 29.50 35.99 22.6U 522.0 
,0522 

.0000 

10 29.50 35.99 22.6U 522.U 
.0520 

.0522 

20 29.U0 35.99 22.63 518.8 
.0511 

• .10U2 

30 29.00 36.00 22.83 5QU.3 
.0956 

.1553 

So 27.50 36.08 23.1*0 L51.7 
.1060 

.2509 

75 26.00 36.25 23.99 396.3 
.0925 

.3569 

100 23.62 36.27 2U.7U 325.7 
.1281* 

:hh9h 

150 18.09 36.21 26.20 188.1 
.081U 

.5778 

200 15.10 36.01 26.7U 137.7 
.06U2 

.65°2 

250 12.71 35.61 26.?!. 119. U 
.05h5 

.723U 

300 9.27 35.08 27.15 98.8 .7779 

1 
i 
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Cruise     T 353 Station     T 1Ü       Lat.    25° U3.6* N. Long.    79° 56.6   W4 

1 
Date        21    DC' 53 Local time      1000 Time Zone    +5 

Depth      320 ra. Max. sample depth      269 Wire angle    30° 
I 

Weather  50      Clouds Lt 8/l0  Wind  170 2   Sea  2     Swell 

OBSERVED VALUES VALUE AT SMJDARD DEPTHS 

-85- 

i 

Depth    Temp.    Sal,        f* Depth    Temp.    Sal. , -        A D        l^D 
m °C        °/oo ra °C        %o       ^ t       loV   dyn. a.    dyn. ra. 

1     29.05   35.17    22.19 0     29.05   35.17   22.19   561;.3 .ooon 
.05U5 

hz . 27.27   36,25   23.59 10     29.05   35.69   2?.57   527.U .051*5 
.0516 

8U     22.39    26.hU    25.22' 20     28.95    35.95    22.81    505.9 .1061 
.0U92 

132     19.1a   36.3U-   ?5.96 30     28.1*5   36.12   23.ll   U78.2 .1553 
.0879 

180     16.20   36.08   26.55 50     26.3k   36.30   23.97   Ü00.9 .2U32 
,0881* 

205     15.38    36.00    26.67 75      23.33    36.1*2    21*.93    306.1- .    .3316 
.0682 

230 35.1*9 100     20.88    36,1*1*   25.6U   239.6 .3998 
.1027 

269       7.55    35.05   27.UO 150     17.1*2    36.23   26.37   171.3 .5025 
.0793 

200     15.56   36.02   26.65   1U6.2 .5818 
.0573 

250       9.10   35.23   27.30     83,3 .6391 
.0367 

300     (5.65K3U.82) 27.50     63.6 .6758 
I 

\ 

1 
• 
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Cruise T 353          Station T 15 Lat. 25 W*.3 N. Long. 79" hS.i >'     W 

Date 21    IX   53 local time 1230 Time Zone      +5 

Depth 768 in. Max. sample depth     S9(> m. Wire angle   1*0+ 

Heather        03 Clouds Ns    8/10 V/ind     200 °    2 Sea    2 Srell    0 

OBSERVED V ALÜES VALUE AT STANDARD DEPTHS 

Depth Temp.    Sal. 
Öt 

Depth Temp. Sal. 
/t IOV 

A D Z/AD 
m. °C        %o m °C °/oo dyn. m. dyn. m. 

1 28.38    35.82 22.90 0 28.38 35.82 22.90 1*96.3 .0000 
^ .01*91* 

37 28.1*3   36.-16 23.11* 10 28.1*2 35.91 22.96 1*91.1* 
.01*89 

.01*91* 

88 2l*.83    36.1*2 2l*rl*9 20 28.50 36.02 23.01 1*86.6 
.01*83 

.0983 

175 36.1*9 30 28.50 36.11 23.09 i*80.5 
.0928 

.11*66 

30? 13.78   35,75 26^83 50 27.75 23.1*5 1*1*7.2 
.1030 

.2391* 

371* 10.99   35-22 26,96 75 25.70 36.38 21*.19 377.1 
.0882 

.31*21* 

596 6,1*8   3U.88 27.1*3 100 21*.18 36.1*5 21*. 70 328.7 
.11*58 

.1*306 - 

i5o 21.51* 36.50 25.50 251*.5 
.1121* 

.5761* 

200 18.98 36.1*1* 26.11* 195.1 
.0871* 

.6888 

• 250 16.50 36.21 26.57 15U.8 
.0721 

.7762 

300 11*. 00 35.78 26.81 133.8 
.1230 

.81*83 

• Uoo 10.32 35.15 27.03 112.3 
.1059 

.9713 

500 8.70 31*. 99 27.16 99.5 
.0877 

1.0772 

600 6.1*7 31*. 88 27.1*2 76.0 1.161*9 

I 
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Cruise T353 Station T 16        tat. 25° 1*3.6   N. Long. 79   31   W. 

Date 21 IX 53 Local tine     1600 Time Zone    +5 

Depth 7£0 m. Max. sample depth     532 m. Wire angle 1*0+ 

Weather 50 Clouds St   liAo Wind   170   I* Sea 1* Swell 0 

ODSE11VED VALUES VALUE AT STANDARD DEPTHS 

Depth   Tenp.    Sal.        J± Depth    Temp.    Sal. ,.       AD S/iD 
ra C       %o m °C       %o       ^ t       lO5^  dyn. m.    dyn. m. 

•      ' i      I        i • i       in   in i i • i i •    r   n i     i iii n      urn    —  '    n     i i i i 

1     28.7a   35,02    22.79 0     28.70   35.82   22.79   506.1* .0000 
.0502 

38     28.68   36.32    23,18 10     28.73    35.97    22.90   1*97.0 .0502 
.01*91 

76     26.33   36.19   23.85 20     28.71*    36.1k   23.02   L8S.5 .0993 
.01*81 

11*2 36.56 30     28.71*   36.26   23.11   1*77.5 .U»9U 
.0937 

228     19.1x3   36.63   26.17 50     28.25    36.30   23.31   169,9 .21*11 
.1092 

301     18.31   36.50   26.36 75     26.1*7   36.19   23.80   1*13.8 .3503 * 
.0961* 

380     16.33   36.17   26.58 100     21*.77    36.29   21*.1*0   357.3 .1*1*6? I 
.1563 '    f 

51*2     10.78   35.10   26.91 150     22.26    36.58   25,36   267.9 .6030 
.1202 

200     20.21    36.62    25.96   213.0 .7232 
.0991 

250     19.00   36.63    26.28   I83.7 .8223 
.0906 

300     18.37    36.51   26.36   178.', .9129 
.161*9 

1*00     15.60   36.02    26.66   151.2 1.0778 
.1399 

500     11.80   35.18   26.90   128.6 1.2177 

600     (7.60)(3i*.99) 27.33     85.9   .1072     1.321*9 

1  1 

!    ! 

II 
I i -87- 

& 



Cruise     T 358 

Date        23 X 53 

Depth       3U8 m. 

Weather        00 

Station T 17 Lat.  25° 38.7' N. 

Local tim«     1100 

Max. sample depth    330 m. 

Clouds 0/10 Vttnd   010       5 

Long, 79   51.7   W. 

Time Zone +5 

Tare angle    10 

Sea   5 Swell   North 

1 

OBSERVED VALUES 

Depth Temp. Sal. 

VALUES AT STANDARD DEPTHS 

m 7 00 <fi 
Depth   Tenn.    Sal 

°C        °/ m oo J 

1 27,59 36,00 23.30 

21* 27,59 36,00 23c30 

"56 27,56? 3^86 23.20? 

107 25,88 36.36 2U.12 

138 36:)|1 

220 13,11 35.67? 26-91? 

238 8,Ü 3U.99 27c22, 

330 7.85 3u.-98 27.30 

0 27.59    36.00 23.30 

10 27,59   36-00 23.30 

20 27-59    36,00 23-30 

30 27o59   36,00 23.30 

50. 27-57? 35,91 23.?5 

75 ,. 27.21*   3>e88 23.33 

100 26,1*2    36.26 23.87 

150 17.10   36.1*7 26.63 

200 ll*.l*0 -36.00 26„98 

250 10,78   35.28 27.05 

300       8c20   3U.97 27.21* 

1*00 (7ci*0)(35.10) 27.1:5 

10V 
A D r^D 

dyn. m. dyn. m 

U59.I 
.01*59 

.0000 

1&9.5 
.01*60 

»01*59 

U59.9 
.01*60 

.0919 

1*60.3 
.0926 

.1379 

1(66,1 
.1157 

.2305 

k$9.h 
.1085 

.31*62 

1*08.9 
.1390 

.Ii51t7 

11*7.1 
.0651* 

.5937 

llli.8 
.0557 

.6591 

106.0 
.01*91* 

.711*8 

89.8 
.0801* 

.761*2 

71.1 .81*1*6 

! * 
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Cruise     T-358 

Date       23   X   53 

Depth       ?86 m. 

Weather     00 

Station     T 18       Lat.  25° 36.6   N.        Long.    79° Ui.6   W. 

Local time       1215 Tir.« /.one    +5 

wax. sample depth   1*1*1* m. Wire an(;le   10 

Clouds 0/10 Y/Ind   010   5 Sea   5       Swell    North 

OBSERVED VALUES VALUES AT STAJIDARD DEPTHS 

Depth Temp. Sal. Jir Depth Temp. Sal. < / 
m °C %o ro °C %o 6t 10V Z^D I AD 

dyn.m. dyn.m» 

1 36.00 0 27,52 36.00 23.33 1*56.3 
.01*56 

.0000 

?5 27.52 36.03 23.35 10 27.52 36,02 23-31* 1*55.7 
.01*55 

.01*56 

63 27.U7 35.95 23.30 20 27,52 36.03 23.35 U55cl 
.01*55 

.0911 

122 25.26 36.1*1 21.35 30 27,52 36.03 23.35 1*55.5 
.0911* 

,1366 

169 21.76 36,63 25.5U 50 27.51 36.OO 23.33 1*58.5 
.ma 

.2280 

221 17.52 36.39 26.1*7 75 27.20 35.93 23,38 l*5l*,6 
.1091 

.31*21 

332 35.39 ICO 26.1*5 36,13 23.77 1*18,1* 
.1800 

.1*512 

auu 3.65 35.00 27.19 150 23.50 36.59 25.01 301.9 
.1211 

.6312 

200 18.92 36.59 26.28 182.5 
.0852 

.7523 

250 15.62 35.90 158.5 
.0701* 

.8395 

300 12.68 35,-56 26.91 123.3 
.1098 

.9079 

1*00 9.1*0 35.17 27.20 96.1* 
.0957 

1,0177 

500 (8.00)(3U.9l) 27.22 95.0 1.113U 

• 

1 

• 

•f 
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Cruise  T-358 

Date  23 X 53 

Depth  823 m 

Weather  01 

Station  T 1?  Lat, 25° 35.6 N.  Long. 79° 37.2* Vf. 

Local time 11*20        Time Zone +5 

Wire angle    15 Max. sample depth      77 U m. 

Clouds    cu 2 YJind   000 Sei Swell   North 

OBSERVED VALUES VALUES AT STANDARD DEPTHS 

Depth 
m 

Temp, 
°C 

Sal 
%o </} 

Depth 
m 

Temp. 
°C 

Sal. 
°/oo J x&! 

AD        IAD 
dyn.m. dyn.ra. 

15 27.17 

U8 27.1t7 

120 25.11 

191 20.1*5 

260   • 17.60 

U39 11.16 

611 6.89 

77U 5.6U 

i 

36.01    23.35            0 (27.1*7) 36.01 23.35 U5U.2 

36.01   23.35          10 27.U7 36.01 23.35 ii5U.6 

35.99   23.31;          20 27.U7 36.01 23.55 U55.0 

36.104.   2U.U2          30 '27.17 36.01 23.35 hlS.h 

36.75   25.99          50 27.U7 35.99 23.33 U57.7 

36.37   26.ÜU          75 27.20 35.99 23.U2 U50.Ü 

35.39   27.08         100 26.U2 36.19 23.82 U13.3 

3U.90   27.39         150 23.22 36.67 25.15 288.0 

35.11   27.11         200 19.75 36.73 26.17 193.3 

250 17.86 36,Wi 26.1*3 169.8 

300 16.35 36.08 26.51 162.U 

I4OO 12.50 35.55 26.9k 123.2 

500 9.1*2 35.18 27.21 97.2 

600 7.02 3U.92 27.37 80.9 

700 6.02 3h,9h 27.52 66.7 

800 (5.1*9)(35.16) 27.76 1*1*.8 

.01*51 

.01*55 

.01*55 

.0913 

.1135 

.1080 

.1753 

.1203 

.0908 

.0830 

.11*28 

.1102 

.0890 

.0738 

.0558 

.0000 

.01*51* 

.0909 

.1361* 

.2277 

.31412 

.10*92 

.621*5 

.71*1*8 

.8356 

.9186 

1.0611* 

1.1716 

1.2606 

1.3310* 

1.3902 

-90- 



Cruise T-358 s tation T-20       Lat. 25° 31.6 N.     Long. 79°. 27.1       ;W. * 

s 
• 
i            ! 

3 Date 23   X   ! >3 Local time 1700 Time Zone    +5 
s 
* Depth 823 m Max. sa raple depth    790 m. Wire anple    35° 

5 Weather 01 Clouds cu 2 wind 010°     5 Sea 5      Swell    North 
1 

OBSERVED VALUES VALUES AT STANDARD DEPTHS 

; 
*           •   ! 

• 

• 

Depth 
m 

Temp. 
°C 

Sal. 
%o J± Depth Temp. 

m         C 
Sal. 
%o Jt 10?/ 

AD      IAD 
dyn.ro. dyh.m. 

j 1 36.0U 23.37 0 27.U7 36.01* 23.37 1*52.0 .0000 
'   .01*51* 

4 

12 27.17 35.98 23.33 10 27.1*7 35.99 23.33 1*56.0 M% 1 
• .01*57 

^ UO 27.U5 36.02 23.36 20 27.1*6 35.97 23.32 1*57.6 .0911 
i .01*57 

1 101 25. 5h 36. Uo 21*. 26 30 27.U5 35.99 23.31; 1*56.2 .1368 
1 
;     r .0901* 
1   • 16U. 21.90 36.71 25.58 50 27.28 36. Oli 23.1*3 1*1*8'. 3 .2272 

.1101* i- i 221- 19.50 36.61* 26.16 75 26.88 36.0? 23=58 l.-al. 0 .3376 

.1012 
» 

&. 

! 
1*05. 15.1*7 36.01 26.66 100 25.51* ,36»36 21*.22 371*. 9 .1*388 

.1601 I 
1 592 11.95 35.23 26.81 150 22.1*6 36.69 25.39 265.5 .5989 \ 

.1196 
• 

\       - 
1 790 9.19 31*. 97 27.08 200 20.62 36.77 25.96 212.8 .7185 

1 1 .1020 
250 19.20 36.51* 26.16 195.3 .8205 

.0932 ] 
|   r 300 17.88 36.37 26.37 177.0 .9137 

.161*1* j' 
!   i 

1*00 15.56 36.03 26.66 151.8 1.0781 
.1500 

5 

i 

I 
500 13.58 35.51* 26.71 11*8.2 1.2281 •» 

i 1 .11*1*0 | 
j • • 600 11.80 35.21 26.81 139.8 1.3721 * 

! 
.1333 . 

. - 700 10.31* 35.05. 26.95 126,8 1.5051* 1 .1198 | 
i t 

i I !   - 

• 
• 

* • 600 

• 

(9.08) (31*. 97) 27.10 112.8 1.6252 
j 
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Cruise   T-362 

Date  10 XI 53 

Depth  3l*8 m 

Weather 03 

Station  T 21 Lat. 25° 1*0' N. 

Local Time  1300 

Max. sample depth  330 

Clouds St 8 Wind 000 

        - -      : 

N.  Longv ?9°$7' W. 

»98 

1 
1 
f 
i 
K 
1 
•f 

1 

Time Zone  +5 • 

o 
Wire angle 5 

S*" 1     Swell 0 

Depth 
m 

1 

83 

112 

l£0 

16? 

220 

280 

330 

OBSERVED VALUES 

Temp. 
°C Voo ctt m 

26.03 

25.62 

23.29 

19.07 

1U.90 

9.97 

8.23 

7.67 

35.90 

36.02 

36.29 

36.22 

35.89 

35:22 

35.00 

3U.90 

23.72 

33.96 

2i*.81* 

25.96 

26.70 

27.15 

27.26 

27.28 

0 

10 

20 

30 

50 

75 

100 

l5o 

200 

250 

300 

VALUES AT STAHDAHD DEPTHS 

Depth     Temp.    Sal. 
%o /• L(ft/ 

AD    j£D 
dyn.m. dyn.m. 

26.03 

26.03 

26.02 

26.01 

26,00 

25.81 

2U.58 

17.58 

11.1*5 

8,89 

8,00 

35-90 

35.90 

35.90 

25.90 

35.92 

35.93 

36.18 

36.12 

35.37 

35.09 

31*.»' 

23.72 

23.72 

23.73 

23.73 

23.75 

23.85 

2U.38 

26.25 

27.00 

27.23 

27.26 

1*18.3 

1*18.7 

1*18.8 

1*18.9 

1*18.1 

1*09.1 

359.7 

182.8 

111.6 

90.2 

87.9 

.01*18 

.01*19 

.01*19 

.0837 

.1031* 

.0961 

.1356 

.0736 

.0501* 

.01*1*5 

.0000 

.01*18 

.0837 

.1256 

.2093 

.3127 

.1*088 

.51*1*1* 

.6180 

.6681* 

.7129 

•rt 
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Cruise  T-362    Station T 22 

Date  10 n 53 

Depth  3li8 m. 

Lat. 25° 1*0* N.   Long. 79° 5V' W, 

Local Time l500      Time Zone +5 

Max. sample depth 336 m.     "."ire angle 5° 

Weather   03 Clouds St 8 V/ind    000      2 Sea 1     Swell    0 

OBSERVED VALUES VALUES AT STAKDAIu) DEPTHS 

Depth 
m 

Temp. 
°C 

Sal. 
%o d\ 

Depth 
m 

Temp. 
°C 

Sal, 
%o eft toV & D 

dyn.ra. dyn.iii. 

1 

59 

25.73 

26.08 

35.91 

35.92 

23 82 

23.73 

0 

10 

25.73 

25.8U 

35.91 

35.91 

23.82 

23.79 

1*08.7 

1*12.1* 
.01*11 

.0000 

.01*11 

83 25.70 35.99 23.90 20 25.92 35.91 23.77 1*15.1 
.0102* 

.0825 

113 23.59 36.30 2U.76 30 26.00 35.91 23.71* 1*17.9 
.oia6 

.i:«?Ul 

1U2 16.36 36.16 26.10 50 26.09 3;'. 91 23.71 1*21.5 
.0839 

,2080 

171 lU. 97 35.90 26.70 75 25,88 35.95 23.81 1*13.3 
.101*1* 

.3121* 

223 10.70 35.31* 27.11 100 2ii.82 36.15 2U.28 368.9 
.0978 

«1376 
.1*102 

289 8.1*7 35.02 27.21* i5o 17.1*2 36.09 26.26 181.1* .51*78 

336 7.59 31*. 91 27.30 200 12.38 35.57 26.98 llluO 
.0738 

.6216 

250 9.50 35.18 27.20 93 .U 
.0518 

.6731* 

300 8.1,5 31*. 99 27.22 91.8 
.OU63 

.7197 

i 

• 

I 
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Cruise     T-362 Station T 23             Lat. 25° 1*0* N. Long, 79° 57' W, 

Date     10   :3   53                                Local time     1700 Time Zone    +5 

Depth      330                                      Max. sample depth     225 m Wire angle    5° 

Weather   03                     Clouds    St 8             V7ind   000     3 Sea      2       Swell    0 

1 ! 
.   ; 

OBSERVED VALUES VALUES AT STANDARD DEPTHS 

Depth 
m 

Temp. 
°C 

of- 
/oo 

cf\ Depth 
m 

1 25.95 35.89 23.7U 0 

83 25.95 36.00 23.83 10 

112 23*9l* 36.27 2U.63 20 

11*0 18.29 36.ll* 26.10 30 

170 11*. 72 35.86 26.71 50 

225 10.91 35.21* 27.00 75 

100 

150 

200 

250 

Temp.    Sal. 
°C        °/< oo      cf LOV dyn.m. dyn.m. 

25.95 35.89 23.71* 1*16.6 

26.C8 35.89 23.70 1*20.9 

26.18 35.89 23.67 l*2l*,3 

26.22 35.89 23e66 1*25.9 

26.29 35.90 23.61* 1*28.2 

26.10 35.96 23.75 1*19.2 

25.01* 36.1U 21*. 21 376.0 

16.69 36.05 26.1A 167.5 

12.56 35.51 26.89 121.9 

(9.55K35.09) 27.12 100.7 

.0la9 

.01*23 

.01*25 

.0851* 

.1059 

.0991* 

.1359 

.0721* 

.0556 

.0000 

.01*19 

.081*2 

.1267 

,2121 

.3180 

.1*171* 

.5533 

.6257 

.6813 

f 

I 
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Cruise     f-362 

Date       10   XI   $3 

Depth       31*8 m. 

Station     T 2li       Lat.    25° 1*0' N. 

Local time   1900 

Ikx. sample depth    300 m. 

Long.    79° 5?.   W. 

Time Zone    +5 

V/ire angle   20c 

* Heather       03 Clouds St   8 Wind 000° It     Sea     3 Swell 0 1 •     i 
3 

OBSERVED VALUED VALUES AT STANDARD DEPTHS 

2              ; 

1 
3 
A 

Depth Temp, Sal. f'\ Depth Teuro. Sal. 
c/f /05cf ^D 1£D ! ' 

m °C °/oo eft m °C" °/oo dyn.m. dyn.m. ! 
j 

1 26,72* 35.97 23.55 0 26,7U 35.97 23.55 U3U.7 .0000 
. 

.0l*3lt 
52 26.11* 35.91* 23.73 10 26.63 35 c 96 23.58 U32.5 .0U31* : 

! . .0U30 
71* 25.91 35.95 23.80 20 26.1*8 35.96 23.63 1*28.3 .0861* • 

- .01*27 
100 2U.82 36.25 21*. 36 30 26,31* 35.95 23.66 1*25.2 

.081*6 
.1291 

1 
126 • 21.65 36.31 25.31* 5o 26.15 35.9Ü 23,7? Ü21.1 

.101*3 
.2137 

152 18.26 36.21 26.16 75 25.88 35.95 23.81 1*13.3 .3180 • 

,0969 . K t 199 • 1U.81 35.87 26.71 100 21*, 83 36.25 2U.36 362.0 .1*1L9 
.1396 

258 11.12 35.39 27.09 150 18.1*5 36.2Z 26.11 196. k 
.O8I4I 

.551*5 »t 

300 8.61 35.02 27.22 200 11*. 77 35.87 26.71 11*0.0 .6386 1 
. 250 U.65 35.1*6 27.03 110.1 

,.0625 
.7011 I 1 .0505 I 

' * ' 300 8.61 35 c 02 27.22 92.0 .7516 ? 

-95- 
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Cruise     T-362 

Date   10   XI   53 

Depth     3U8 m. 

Weather     03 

Station     T 25       Lat. 25° 1*0' N.     Long. 79° 57* W. 

Local time   2100 Time Zone 

Max. sample depth   280 m Wire angle   15 

Clouds St 8 Wind     000   1* Sea   1*       Swell    0 

OBSERVED VALUES 

Deptt     Tggp.     ».        ^ 

VALUES AT STANDARD DEPTHS 

Depth   Temp.    Sal. 
%o c/t        lO5^ 

r ^ AT) 
dyn#ni. dyn.m. 

55 26.1*1 36.01* 23.72 

78 26.30 36.00 23.72 

105 25.18 36.17 2U.20 

132 22.28 36.31* 25.18 

159 18.68 36.19 26.01* 

195 ll*.l*l 35.81 26.75 

280 9.1+2 35.13 27.17 

0 26.1*9 (36.05) 23.70 1*21.2* 

10 26.1*9       - 

20 26.1*5       - 

30 26.1*3       - 

50 26.ia   36.05    ?3.72 1*21.0 

75 26.33   36.00   23.70 1*23.2 

100 25.52    36.12   21*.05 391.5 

200 ll*.12   35.77   26.77 133.8 

250 11.03   35.35   27.06 106.6 

300 (8.60)(35.00) 27.20 93.3 

,2106 

.1055 

•1018 

.0908 

,0601 

.0500 

.0000 

.2106 

.3161 

.1*179 

.6639 

.721*0 

.771*0 I 
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Cruise  T-362 

Date  10 XI 53 

Depth  3U8 in 

Weather 03 

Station T 26   Lat. 2<° 1*0* N. 

Local tic&  2300 

Max. sample depth  327 m. 

Clouds St 8    Wind 000  5 

Long. 79° 57* W. 

Time Zone  +5 

Wire angle 5° 

Sea 1;+   Swell 0 

Depth 
m 

OBSERVED VALUES 

Teuro, Sal. 
%o 

57 26.11. 35.9? 23.75 

81 25.i*9 36.09 2l*.0l* 

137 21.03 36.31 85.50 

161 15.62 35.97 26.55 

217 11.97 35.1*8 27.00 

282 9.26 35.11 27.18 

327 7.73 31*. 91 27.28 

VALUES AT STANDARD DEPTHS 

'i Depth   Temp.    Sal. /* 
a* £     °c    0/00    <** 

0 26.50 (36.00) 23.65 

10 26.50 (35c99) 23.6I1 

20 26.50 (35.98) 23.6Ü 

30 26.18 (35.97) 23.61* 

50 26.29   35.96 23.69 

75 25.69   36,00 23.91 

100 21*. 35    36.15 2i*.l*3 

150 17.61    36.11* 26.26 

200 12.85   35.61 26,91 

250 10.1:6   35,27 27.10 

300       8.63    35.03 27.22 

toy 4D TAD 
dyn.m. dyn.m. 

1*25.3 
.0lt26 

.0000 

1*26.8 
.01*27 

.01*26 

1*27.5 
.01*28 

.0853 

1*28.0 
.0852 

.1281 

1*23.9 
.1031* 

.2133 

1*03.1* 
.091*6 

.3167 

355.2 
.131*3 

.1*115 

182,1 
.0756 

.51*58 

120.3 
.0558 

.6211* 

102.8 
.01*86 

.6772 

91.6 .7258 

: 

1 

< 

-      * 

• - 
.    - 

i 
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Cruise  T-361* 

Bate  21* XI 53 

Depth   310 m 

Weather  02 

Station T 27   Lat. 25° 1*3* H. 

Local tine 1015 

Max. sample depth  270 si 

Clouds cu 02     Wind 165 2 

Long. 79° 57* W. 

Time Zone +5> 

Wire angle 1*0° 

Sea 2    St?ell 0 

•a 

[ 

m 

OBSERVED VALUES 

Depth     Temp. Sal. 
Too <f\ 

VALUES AT STANDARD DEPTHS 

Depth   Temp.    Sal. 
m °C       °/oo      eft L0*cf 

/ND      I4D 
dyn.m. dyn.m. 

0       26.1*0     36.15   23.80                0 26.1*0 36.15 23.80 1*11.1* 

23       26.1*0     36.17   23.81              10 26.1*0 36.17 23.a lOO.l* 

61*       25.53     36.31*   2U.22              20 26.UO 36.17 23.81 100.8 

85       2U.72     36.18   21..35              30 26.35 36.16 23.82 100.5 

105       23.1*9     36.21   2U.72              50 26.20 36.10 23.82 101.1 

12U       18.26     36.17   26.13              75 25.15 36.19 2l*.22 37U.ii 

150       1U.28     35.85   26.80            100 23.81 36.21 21*.61* 335.6 

220         9.82     35.29   27.23            150 lh.28 35.PC 26.80 130.0 

270         8.51*     3U.97    27.19            200 10.63 35.1*0 27.17 95.0 

250 8.92 35.07 27.21 92.2 

300 (7.90) 3U.89 27.22 90.9 

.0101 

.0101 

.0>*11 

.0822 

.0982 

.0888 

.1161* 

.0562 

.01*68 

.01*58 

.0000 

.0101 

.0822 

.1233 

.2055 

.3037 

.3925 

.5089 

.5651 

.6119 

.6577 

i 

s. 
;    - 

• 

• 
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Cruise T-361* •• Station T 28 Lat.  25° U0.6 N.    Long.    79° 1*5.7 w. 

Date 2k   XL 53    • . Local time 1235 Tine Zone      •» •5 

Depth 786 m. Max. saiaple depth   555 m. Hire sn^le lo 

Weather    CO. Clouds Cu 3 Wind 170     3 Sea    2 Sw?ll 0 

OBSERVED VALUES VALUES AT STANDARD DEPTHS 

Depth 
m 

Temp* 
°C 

Sal. 
%o d't Depth 

m 
Temp. 

°C 
Sal. 

ft loV 
4D 

dyn.m. dyxi ein« 

1 26.65 36.08 23.66 0 26.65 „ifc j Ow 23.66 U2U.0 
.01*23 

.0000 

36 26.65 36.11 23.69 10 26,65 36.10 23.68 1*23.0 
.01*23 

.01*23 

70 26,59 36.07 23.68 20 26,65 36.12 23.69 1*22,0 
.01*22 

.081*6 

103 2Ü.65 36.33 ?U,1*2 30 26,65 36.12 23.69 1*22.1* .1268 
.031*8 

136 23.90 36,25 2U.6U 50 26.65 36.08 23,66 !£6.1 
.1056 

.2116 

?32 17,66 36.29 26.37 75 26.38 36.08 23.75 1*18.9 
.0976 

.3172 

323 11.76 35.1*9 27.01* 100 2U.97 36.31 2U.36 361,7 
,1661* 

.1*11*3. 

1*38 8.68 35.00 27.20 150 23.1*0 36.52 2l*,99 303.7 .5812 

$& 6.60 3k.Bl 27.39 200 20.61 36.U8 25*71* 233.ii 
.131*3 

.0961 
.7155 

• 250 15.9U 36.09 26-62 151.0 -6116 
• * .0675 

300 12.71 35.63 26.96 118.9 
.1110 

.8791. 

l*oo 9.61* 35.12 27.13 103.2 .9901 
.0962 

500 7.50 3ii.88 27.27 09.1 1.0863 
.0818 

600 (6.20)(3U.85) 27.1*3 7l*.6 1.1681 

.  i 

i 

f. 

•  i 

f 
II 

\t 
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Cruise T-36U Station T 29 Lat. 25° 1*0.2' H. Long. 79° 26.6 
i 

w. 

Date 21*   XI 53 Local tine 1630 Tine Zone •5                       ] 
Depth 695 m Max» Sample depth     681* m Wire angl 8     10° 

Weather   02 Clouds Cu 7 Wind   180     3 Sea    2 Swell o 

OBSERVED VALUES VALUES AT STANDARD DEPTHS 
i 

Depth Temp. Sal. / * Depth Temp. Sal. x 

IOV 
AD IAD 

m °C %o <ff si °c %o eft dyn.m. dyn.m. 

1 26.70 36.09 23.66 0 26.70 36,09 23.66 l*2l*.8 
f\».nO 

.0000 

9 26,70 36.00 23.59 10 26.70 36.00 23.59 1*31.7 
.01*33 

.01*28 

58 26   6 36.07 23.76 20 26.70 35.96 23.56 U35.0 
.01*35 

.0861 
j 

105 26.05 36.39 2U.09 30 26.70 35.96 23.56 1*35.1* 
.0861 

.1296 

197 20.11* 36.63 25.98 50 26.50 36.02 23.66 U26.0 .2157 
.101*1* 

28^ 17.31* 36.1a 26.53 75 26.31 36.18 23.85 1*09.6 
.100) 

.3201 

US9 12?3li 35*U6 26-91 100 26.15 36.36 2lw03 393.0 
.1678 

.1*201* 

681* 8.28 3l*.97 27.23 150 22.66 36.59 25.26 270.2 
.1211* 

.5832 

200 20.02 36.63 26.02 207.5 .7096 
.0957 

250 18.1*2 36.55 26.37 175.3 
.0829 

.8053 

300 16.9h 36.35 26,58 156.1* .8882 
.11*61* 

1*00 1U.00 35.78 26.81 136.1* 
.1291* 

1.031*6 

500 11.55 35.35 26.96 122.1* 
.1151 

1.161*0 

600 9.51* 35.09 27.12 107.8 1.2791 
.0931* . 

' 700 <7.0U)(3U.97) 27.1a 79.0 1.372$ 

I 
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No. 
Copies Miscellaneous 

No. 
Copies U.S. Department of Arngr 

1 

1 

As3t« Secretary of Dsfense 
for Research and Development 

Att» Comm. Geophysics and Geog« 
Pentagon Building 
Washington 25, D. C. 

Chief 
AR&ED FORCES Spec. Weapons Proj, 
P, 0. Box 2610 
Washington, D. C. 

ARLsED SER7IGES Tech Info Cent 
Documents Service Center 
Krctt Building 
Dayton 2,, Ohio 

CO. att: ORES 2 
Cambridge Field Station 
23C Alb iny Street 
Cambridge 39.« iMsi-achusettp 

NATIONAL Military Establishment 
Res and D3V Board 
Att: CotiE Geophysics, Geography 
Washington 253 D. C. 

QttiRTER, ASTER Pynöral 
Hili.tf.ry Planning Division 
Res and ?ev Br^mch 
Washington 2$, D, C. 

U.S. WATERWAYS Experiment Sta. 
Vicksburg 
Mississippi 

U.S. Departrrent of Air Force 

Chief, Air Weather Service 
Washington, D. C« 

Dir. for Geophysical Research 
Cambridge Research Laboratory 
230 Albany. Street 
Cambridge 39» Massachusetts 

Commanding General 
Research & Development Div. 
Washington 25, D. C. 

Beach Erosion Board 
5201 Little Fallt Road, S.W. 
Washington 15, D, C» 

Commanding General 
Research and Development Div. 
Washington 2 5, D. 0, 

U.S. Department of Commerce 

1  Director 
Ces&t and G*r.de.iic Ouinre;.' 
Washington 2^, D. C. 

1        ConHüa-iöanb 
-oast iivrd, 0A0, ROOM 7132 
1300 -TP* ^trc^- w„ W. 
~7a»frin%1 r.-i.', D. C. 

1       Uffic«* of Technical Services 
Earning ton 2$, D. C. 

1       YJeathar fccrcau 
i.SlBUjTl^-.    ».-•     ^i>,     Wr.     O. 

Att: .Turner  »'<•. Oaskey; Jr. 

U.S. Oena.-.-'await of Interior 
Fish oä| Ig^ygg Service 

2       Chiefs ?  ^evcial ri-jl.eries 
Washington 25, L». 0. 
Att: Dr. L. A. ^alford 

2       Chicvf. Gulf Fisheries Invest!« 
Fort Crockett 
Galveston, Texas 

X       Chief, Marine Fisheries 
V'ashington 25, D. C. 
Att: Mr. Edwin Dahlgren 

1       1*50-0 Jordan Hall, Stanford U. 
Stanford, California 

1       Brunswick, Georgia 

1       P.O.B. 3830, Honolulu, T.H. 
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No» 
Copies 

1  Woods Hole« Hassachusetts 

1  Port Crockett 
Galveston, Texas 

1  Washington 25, D. C. 

U.S. Department of the Navy 

1 Bureau of Aeronautics 
Project Aroira 
Naval i\xr Station, Bldg. R-kd 
»crfolk 11, Virginia 

2 -hief, Bureau of Ships 
Washington 25, D. C, 
Att: Code 81*7 

1  Chief, Bureau i'ards and Docks 
Washington 25, D, C. 

3 Director, Electronics Laboratory 
Saa Diego 52, California 
Att: Codes 550, 552, 610 

fl   Hydrographie Office 
'»'ashington 25» D. C. 
Att: Hydrographer (l) 

Division Oceanography (6) 
Librarian (l) 

1  Chief, Naval Operations 
Washington 25. D. C. 
Att: Op-533D 

1  Commanding Officer 
Naval Ordnance Laboratory 
White Oak 
Silver Spring 19, Itoryland 

1  Department of Aerology 
Naval Post Graduate School 
Ucnterey, California 

2  As8t« Naval Attache Research 
American Embassy 
Navy 100 
Fleet Post Office, New York 

1  CO, Underwater 8ouhd Laboratory 
New TiOndon, Connecticut 

No. 
Copies 

3   Chief, Naval Research 
Washington 25, D. C. 
Att: ül6. U66 

1 Contract Administrator, ONR 
Southeastern Area 
c/o George Washington University 
Rooms 13-15, Staugljton Hall 
707 ?2nd Street N.W. 
Washington 6, D. C. 

3  Director, Earth Sciences Div. 
ONR, Code Ul6 
Washington 25, D. C. 

2 Geophysics Branch 
ONR, Code Ul6 
Washington 25, D. C, 

6   Director, Naval Research Lab. 
Technical Services 
Washington 20, D. C. 
Att: Tech. Information Officer 

1   Resident Representative, 0131 
State Eng'g Experiment Station 
Georgia Institute of Technology 
680 Cherry Street, N. W. 
Atlanta, Georgia 

ONR Branch Offices - CO 

1 1030 Eaat Green Street 
Pasadena 1, California 

2 1000 Geary Street 
San Francisco 9, California 

1   John Crerar Library Bldg., 
86 East Randolph St., 10th Fl. 
Chicago^. »Illinois 

1 Qhh North Rush Street 
Chicago 11, Illinois 

2 OIC, London Branch Office 
Navy ICO, F.P.O. 
New York, New York 

2   150 Causeway Street 
Boston 10, Massachusetts 

1 3U6 Broadsray 
New York 13, New York 

2 Navy Number 100, F.P.O, Box 39 
New York, New York 

3 

f 

t 



JS*.\      JTV^WT."--S---.1 

Si 

if 

I 

p 

No« 
Copies Acadeaio and Other 

No. 
Copies 
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American Museum of Nat« History 
Central Park West at 79 Street 
Ksw York Zh,  New York 

Atlantic States Marine Fisheries 
Commission 

22 west First Street 
Mount Vemon, New York 

Bingham Oceanographic Found« 
Yale University- 
New Haven, Connecticut 

Head, Dep't of Oceanography 
Brown University 
Providence, Rhode Island 

California Academy of Sciences 
Golden Gate Park 
San Francisco, California 
Att: Dr. B. C. üiller 

Dep't of Engineering 
University of California 
Berkeleyj  California 

Director, Chesapeake Bay Inst. 
Box U26A, RFD #2 
Annapolis, I aryland 

Chesapeake Bay Institute 
Johns Hopkins University 
131$ St. Paul Street 
Baltimore, Maryland 

Departroent of Conservation 
Cornell University 
Ithaca}  New York 
Atti Dr. J. Ayers 

Director, Dep't of Oceanography 
Cornell University 
Ithaca, New York 

Oceanographic Institute 
Florida State University 
Tallahassee, Florida 

University of Florida 
Gainesville, Florida 

Director, Gulf Coast Res Lab 
Ocean Springs, Mississippi 

Gulf States Marine Fisheries 
Audubon Building, 931 Canal St« 
New Orleans 16, Louisiana 

Allen Hancock Foundation 
U of Southern California 
Los Angeles 7» California 

Director, Hawaii Marine Labs 
University of Hawaii 
Honolulu, T. H. 

Director, Hopkins Marine Station 
Pacific Grove, California 

Director, Hudson Labs, ColumbiaU 
11*5 Palisade Street 
Dobbs Ferry, New York 

Director, Lament Geolog« Observ. 
Torrey Cliff, Palisades, N. Y. 

Director, Narragansett Mar BioLab 
University of Rhode Island 
Kingston, Rhode Island 

National Research Council 
2101 Constitution Avenue 
Washington 25, D. C. 
AttiBiv. of U&'JxO: Sciences.-? 

Dr. ilillard J. Pierson, NYU 
New York, New York 

Department of Zoology 
Rutgers University 
New Brunswick, New Jersey 
Attt Dr. H. R. Haskins 

Scripps Institution of Oceanog'y 
LaJolla, California 
Director    (2) 
Library     (l) 

Southwest Research Institut« 
8500 Culebra Road 
San Antonio 6, Texas 

I 

I 
i 

i 

9 
I 
'[ 
i 

a 

1 

t: 



ü 
• «LwaiR**^—.- -y»*r.*<sr«rr5BÄ e 

**-*t '^'^-^a 

i 
o» 

wppJQS 

Department of Oceanography 
Texas A & M College 
College Station, Texas 

Texas Gaue and Fish Commission 
Rockport, Texas 

Head, Dep't of Oceanography- 
University of Viashington 
Seattle 5, Washington 

Director, Oceanographic Labs. 
University of Washington 
Seattle 5, Washington 

Woods Hole Oceanographic Inst» 
Woods Hole, Massachusetts 

Director (2) 
Mr. W. S. Von Arx  (l) 

3 
«• 

!   I 

1  Dr. S. R. GalJer, Head, Ecology 
Bio. Branch, Bio. Sei. Div» 
ONR, Department of the Navy 
Washington 25, D. C, 

3   Office of Naval Research 
Biology Branch (Code liU6) 
./ashin^ton 25, D. C. 

5   Bureau of Medicine & Sur.jery 
Navy Department 
Washington 25, D. C. 

1   Headquarters, U. S. Air Force 
./ashinrrton 25, D. C. 
Attention: AFDRD - HF 

1 Office of Surgeon General 
Department of the Army 
Washington 25, D. C. 

2 Commanding Officer 
Navy Medical Research Institute 
National Naval Medical Center 
Bethesda lU, Md, 

1   Armed Forces Medical Library 
.__ Washington 25, D, C. 

1   Librarian          _. 
California Fisheries Laboratory 
Terminal Is. Station 
San Pedro, California 
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