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analysis of the data have been presented in Chesapeake Bay Institute Tech- 

nical Reports III and IV (Pritchard 1952). 

The purpose of this report is to present in some detail the techniques 

practiced in the reduction and analysis of the data.    All reduced data in- 

cluding those used in the text may be found in the appendix. 

Whereas Technical Reports III and IV employed the English Measure- 

System this report will present its calculations using the Metric System.    In 

addition,  some terms in the salt, balance which had been neglected previously 

have been included here. 

H. THE SALT BALANCE EQUATION 

Consider a left-handed coordinate system with its xj axis directed hor- 

izontally downstream, with its X£ axis directed vertically downward,  and with 

its X3 axis directed laterally across stream. 

The salt balance equation as presented in Technical Report III is 

where w is the width of the estuary and is considered to be a {unction  of X2 only. 

For mean steady state (1) becomes 

u 
J 
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I.    INTRODUCTION 

The physical and chemical data collected during the summer of 1950 

in the James River oyster seed bed area, are tabulated in Chesapeake Bay 

Institute Data Report No.   7.    Some of the conclusions obtained from the r 

r 

1 

I 



- 3 - 

The values and relative importance of the several terms in equation (2) 

may be seen in Table I of Technical Report III for a typical James River station. 

The equation to be used in this paper differs from equation (2) by the in- 

clusion of two additional terms,  the first representing the local time change of 

mean salinity,    Pg     ,  and the second the longitudinal width-change effect, *£""•. 

The inclusion of these terms does not alter appreciably the previous conclusions 

but makes for completeness of solution. 

Including these terms the salt balance equation is 

(3)     £§ = -fa^ -V-Cfv^ -v ± hMjO&£l + j_ Wife's'>\ 

The following pages will present the procedures followed in the evaluation 

of the terms in (3).   • 

The symbol S designates the mean concentration of salt and has units of 

grams per cubic meter.    Hereafter the term "salinity" will be used to designate 

this volume-concentration,  though strictly speaking this is not a correct des- 

ignation since "salinity" normally refers to a concentration measure in grams 

per kilogram. 

Data for three stations for three time periods were analysed.     The Stations 

J-ll,   J-17,  and J-24 and their respective positions are shown in Figure  1.    The 

time periods were  18-23 June,   26 June - 7 July,   and 17-21  July of 1950. 

III.    REDUCTION OF RAW DATA 

A. Current Velocity Data 

Current velocity observations were obtained by the confined drag 

method (Pritchard and Burt 1951). 



Individual current velocity observations for each station when plotted on 

a polar diagram indicated that the currents were oscillatory in character, 

changing direction from ebb to flood,  and vice versa ,  through 180° quite 

abruptly.    The choice of the particular range of directions which were des- 

ignated as "flood" directions or "ebb" directions was made on the basis of an 

examination of a polar~di«*gram-overlay upon the plotted position of the partic- 

ular station on the chart.    The few observations with directions outside of 

the relatively narrow bands designated,  (i.e. ,  having more or less a   cross- 

channel direction) were included in the slack water observations as being in- 

dicative of the period of change of current direction from ebb to flood or vice 

versa. 

other stations the curve from J-17 was fitted to the individual velocity measure- 

ments by obtaining a phase lag and flood and ebb velocity factors.    In addition 

the duration of the flood and ebb currents at each station was compared with 

*T">at at J-17.    This permitted velocity-time curves for   Stations J-ll and J-24 

to be constructed with more confidence than could have been obtained from use 

of the limited data at each station independently of the excellent time series at 

J-17. 

i 

Designating the ebb velocities and flood velocities as positive and nega- 

tive,  respectively,  a time plot of the horizontal current v, was made at each 

station for each period.    The mean flood,  mean ebb,  and net non-tidal current 

v*.   were Lhen determined by planimetering the areas above and below the zero 

i 
velocity line. 

Only at Station J-17 were observations taken at sufficiently close time in- 
! 

tervals to permit use of the direct procedure outlined above.    For each of the 



FIGURE 1 



The vertical variations of the mean ebb, mean flood,  and the net non-tidal 

velocities at Station J-17 for each time period are shown in Figures 2 and 3. 

B. Salinity Data 

The first half of the salinity data was obtained through chlorinity titrations 

of serial samples.    The second half of the salinity data was obtained using an in 

situ temperature and conductivity indicator. 

The principal task in the reduction of the salinity data was to obtain a 

characteristic mean salinity versus depth curve for each period of measurement. 

The typical vertical variation in salinity showed at middepth a region of 

relatively rapid change separating an upper layer of low salinity and slight grad- 

ient from a lower layer of high salinity and slight gradient.    The depth of this 

haJocline varied somewhat with time,  and,  consequently,  a simple average of 

the salinity data by depth tended to smooth the actual curve,  yielding a mean 

curve showing a more nearly linear increase ir. salinity with depth than was 

characteristic of any of the individual curves.    Since the essential feature to 

be maintained was the average vertical gradient,  the following procedure was 

employed for each period. 

Individual salinity versus depth curves were plotted for serial observa- 

tion.    The depth of maximum vertical salinity gradient was selected visually 

for each curve and the salinity values were read off of each curve at one foot 

intervals above and below this inflection point.    Then the average depth and 

salinity of the inflection point together with the average of the salinities at 

the one foot intervals were obtained.    The mean curve for each station and 

for each time period with the characteristic shape of the salirity-.iepth curve 

was the result of this procedure. 
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The mean salinity-depth curves at Station J-17 for three periods are 

illustrated in Figure 4. 

IV.    RESOLUTION AND EVALUATION OF THE TERMS IN THE SALT BALANCE 

EQUATION 

A. The Local Time Change of Mean Salinity 
at 

Values of the mean salinity for each time period were plotted against 

time,  and values of the gradient.   2JL     were determined graphically at half-meter 
ot 

intervals of depth.    Values of S and   fi£        for all periods at Station J-17 are 
at 

presented in Table I. 

Table I 

Depth 

fan) 

o.o 
0.5 
1.0 
1.5 
2.0 
2.5 
,>.0 
3.5 
4.0 
4.5 
5.0 
5.5 
6. 
6. 
7. 

18-23 June 

(3m*))ptf* 

7.5 

10.86 
11.00 
11.06 
11.08 
11. 12 
11. 16 
11.42 
12.52 
]3.20 
13.52 
13.67 
13.76 
13.90 
14. 14 
14.42 
14.72 

• 0.42 
•0.36 
• 0. 13 
0.0 

•0.01 
0.01 
0.08 
0.25 
0.48 
1.55 
1.45 
1.00 
1.05 
1. 19 
1.20 
1.20 

26 June-7 July 

T      !   as/at 

11 
11 
11 
11 

47 
67 
74 
75 

11.81 
12.04 
12.35 
12.74 
13 
13 
13 
13 

34 
62 
69 
73 

13.88 
14.08 
14.27 
14.48 

• 0. 18 
• 0. 12 
• 0. 11 
0.0 
0.0 
0.1 
0.4 

4 
4 
53 

0.49 
0.38 
0.37 
0.37 
0.37 
0.37 

0. 
0. 
C. 

17-21 July 

10.72 
10.96 
11.04 
11.06 
11. 10 
11.25 
11 47 
12 
13. 

49 
13 

(yn-V)*i3 

13.46 
13.59 
13.63 
13.72 
13.88 
14. 10 
14.33 

•0. 02 
• 0.05 
• 0. 16 
• 0. 19 
• 0. 11 
• 0. 12 
•0. 19 
• 0.35 
•0.49 
•1. 13 
• 1. 09 
• 0.96 
• 0.87 
•0.89 
•0.94 
•0.95 

B. The Longitudinal Terms 

There are two longitudinal terms in equation (3).    One is an advective 

term   VT. ^5 » bx, 
and the other is a non~advective term   JL  O UJ <>v3iS / 

u±       OX, 

I 

i 
I 
i 
! 

I 
i 



J-17 Mean ebb & flood velocity    (in ms*1) 

FIGURE 2 



J-17 Mean Velocity     (in msl 
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FIGURE 3 



S (in gm_3xio3) 

Station J-17 
18 June-23 June,1950 
26 June-7 July,-©50 
17 July -21 July, 1950 
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1. Advective term  \^  QXi 

This term consists of two components,  the mean horizontal velcoity v^ 

and the mean longitudinal salinity gradient 
^X, 

The method used In pro- 

curing v,   has been discussed in part III A of this paper.    Values of 
6x, 

were obtained by plotting the observed mean salinity at half-meter intervals 

of depth against horizontal distance and determining the requisitve gradients 

graphically. 

Values of vT,    , !~~i   ,  and their product  U| Qk.    are given for Station 

J-17 in Table II.    Negative values of \J% Sii.     represent a downstream flux 
£xt 

of salt. 

Table II 

Values of  V» "       ~    ,  andU\|f.    at J-17     (18-23    June) 

Depth 
Cm) 
0.0 0. 126 3.84 7Q.4*4 

1.0 0.085 3.84 0.326 

2.0 0.041 3.87 0. 159 

3.0 -0.002 4.20 =0.008 

4.0 -0.053 4. 13 -0.219 

5.0 -0.072 4.00 -0.288 

6.0 -0.070 3.97 -0,278 

7.0 -0.080 3.97 -0.318 

2. The Non-Advective Term UO 0X7 

It is seen that essentially the longitudinal non-advective term is com- 

posed of two variables,  the width w and the deviation product C.VS\ S /• 
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Observations of velocity and salinity for this study were obtained at . 

stations located in the main channel and at the edge of the main channel.    The 

1 
water over the shallow flats inshore from the channel probably does not par- 

ticipate in the net flow to the same degree as the water over the deeper areas, 

bat the extent of this  iepaiture was unknown.    These inshore areas could most 

conveniently be treated by adjusting the width of the section at shallow depths 

so as to effectively eliminate that portion of the estuary which was not par- 

ticipating in the mean motion.    This was done by adjusting the values of w 

* above 1.5 meters so that the observed river flow as obtained from the data 

supplied by the Maryland Geological Survey was equal to our calculated net 

river flow.    For instance,  at Station J-17 for the period 18-23 June  1950 

the Survey data give a valui for river flow of 0. 124 x 10^ cubic meters per 

second; corresponding to this in. Table III w has been adjusted to give a value 
© 

for^ UtUJAHa. °i 0- 124 x lO^ cubic meters per second.    Figure 5 is a typical 

plot of the adjusted riv^r widths versus depth as compared with the actual 

widths taken from the James River chart. 

In Technical Report III it w..« stated that the deviation product   Cu'S'^ 

could be determined by use of the expression 

f f 
Ju,oyu, -t- <U,'S'>q<fl - M " ° 

Neglecting the lateral variation in the variables for purposes of numeri- 

cal integration,  it is practicable to designate QCT,   as U)6X^ ,  whence equation 

*        For Stations  J-11 and J-17 the adjusted depths were  1.5 meters.    For 
Station J-24 the corresponding depth was  1.0 -neter. 

: 

'! 

I 

I 

i 

i 

i 
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(4) becomes 

(5)    — 2(5^2 ^ ^>(<U\'S')CJ)AX> 

Assuming that the vertical variation in \. '<J°j & /    is negligible and solving 

equation (5) for the required deviation product -we obtain 

(6)      <VJ„'£'> ~ - s: 
WAX, 

Xr 

(Cr,Su))AK. 
*?. 

A negative value of Ctfi*£> /   and hence (.U^U'-S'/indicates an upstream 

diffusion of salt and a positive value,a downstream diffusion of salt. 

In order to obtain the longitudinal gradient of    %, VT| S / plots of 

Ul)0/»'S/versus x. were made and values of   Q 'A4Xa»I ? f then were read 

off of the graphs at the appropriate values of x] .    Subsequent division of this 

term by the value of the width at the prescribed depth then gave the desired 

the procedure followed in this series of calculations at Station J-17 for period 

horizontal non-adve ctive term, — 
UJ 

18-23 June,   1950.    (Seepage 10.) 

B.  The Vertical Terms 

There are two vertical terms in equation (4}.    One is an advective term 

^.^•2    and the other is a nom-advective term -L O **•*SVfo 5jj   , 

1. Advective Term    v t,   h'tii.  

This term involves two components,  the mean vertical velocity Vlj      , 

and the mean vortical salinity gradient 

The method used tc obtain   —2J from the faw data has been discussed 

in partg-B of this report. 
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The mean vertical velocity  U^       was obtained by taking its average 

value as found from two methods,  each of which is based on continuity con- 

cepts and use of the mean horizontal velocities. 

The first method utilized to obtain vj  is based on equation (9) of Tech- 

nical Report III.    It is 

(7) MTi-0 Jj M<n 
Let us consider a segment of an estuary extending from the surface to 

some depth >:o and being bounded at each end by a known cross section where 

mean horizontal velocities are available.    Since the volume of water flowing 

into this segment must be equal to that, volume flowing out (neglecting changes 

in density within the segment),  a knowledge of the parameters    v, ,     w   ,  and 

X£ will combine to yield a value for the mean vertical velocity in this segment. 

In our case,  since data were available from three stations,   it is obvious that 

we have three segments,  namely,   11-17,   17-24 and 11-24. 

From equation (7) we have 

(8) IJ^dcr^ -O       vjokfcre I?,:0 '3 

By taking the mean values of the parameters at the cross-sectional 

boundaries of each section and integrating numerically it is possible to solve 

far v?   and rewrite (8) as 

(9) vr =   (l'J>^V-(4^^^k 

where yj     -   UM * U) B ftn ^      L  5 (*,)A-(X,L 
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The procedure adopted for solution of (9) is presented in Table IV for 

segment ll=24. 
Table IV 

Depth 
(m) 

0. 0 

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

4.0 

4.5 

5.0 

5.5 

6.0 

6.5 

t  .   U 

7.5 

Evaluation of v^  irorn Equation (9) at J-17 

3.88 

3.88 

3.88 

3.51 

2.91 

2.42 

2.21 

2.04 

1.88 

1.73 

1.62 

1.45 

1.27 

1. 10 

u. oc 

0.50 

[2CF,U>AA»]^; [SCf.UiAKxJ^ J^iauiAXajJ 

0.0 

0.600 

0.861 

0.930 

0.000 

0.839 

0.764 

0.683 

0.598 

0.517 

0.443 

0.376 

0.327 

0.285 

0. 246 

0.219 

0. 0 

0.6B2 

0.0 

• 0.092 

0. 00 

• 0.05 

1. 195 -0.334 -0. 18 

1.539 -0.609 -0.37 

1.745 -0.845 -0.62 

1.805 =0.966 -0.85 

1.764 -1. 000 -0.97 

1.630 -0.947 -0.99 

1.417 -0.819 -0.93 

1. 157 -0.640 -0. 79 

n Qr»7 v . O / 1 -0.454 -0.60 

0.668 -0.292 -0.43 

0.488 -0.161 -0.27 

0.353 -0.068 -0. 13 

0.249 -0.001 -0.02 

0. 170 +0.049 + 0. 11 

The value of v?   obtained is the mean for each segment and ir. this treat- 

ment is taken to be that value at the midpoint of the section.    Since it was de- 

sirable that VT    be obtained at each station,  a plot of V2   versus   x.  was made. 

These curves were then extrapolated to the desired station ard the corresponding 
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value of v£  read off. 

The second method utilized in obtaining the mean vertical velocity again 

follows from equation (7). 

Since the segment is taken such that the lateral boun^   ries are the sides 

of the estuary,  the lateral velocity does not enter into the equation.    Neglecting 

the lateral variations in the component velocity v    ,  and taking the partial de- 

rivative with respect to xj,   equation (7) becomes 

(10)    £ 
where (x,)v and (x,).g represent the position of the two cross sections. 

Solving equation (10) for V£   . we have 

In order to evaluate (11) it is necessary to have    —=-!—    .    This was obtained 

by  plotting the product   U"(Uj       versus xj and reading the gradient graphically. 

The calculations obtained and the procedure followed are presented in Table V 

for Station J-17 for the period 18-23 June.  (See page 14.) 

The value of the mean vertical velocity used in the salt balance equation 

was the average value of v£ as obtained from the above two methods,     These 

values are presented for Station J-17 in Table VI.    Plots of tie respective v> 

components and their averages may be found in Figure 6. 

Finally,   in order to obtain the completed vertical advective term,  the 

products of v0   and  HJr       weie formed.    The values of  \Xr—-—    for Station 
2 dKj. . ^*X 

J-17 are given in Table VI.    {Sec page  14.) 
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Table V 

Evaluation of v? from equation (11) at J-17 (18-23 June) 

Depth £>^4*. VT,, Depth 
***%<, 

(m) Crv»v'W»o CmV'Wvo3 
(xns-')>MOs (m) 

(ms^xio (\m s"')*vos (•s")>O0S 

0.0 
0.027 

0.00 0. 00 4. 0 
-0.044 

0.281 -0.69 

0.5 
0. 071 

0.027 -0.04 4.5 
-0.062 

0.238 -0.66 

1.0 
0. 071 

0.098 -0. 16 5.0 
-0.093 

0. 175 -0.54 

1.5 
0.086 

0. 169 -0.28 5.5 
-0.040 

0.083 -0.37 

2.0 
0.065 

0.255 -0.42 6.0 
-0.041 

0.043 -0.21 

2.5 
0.036 

0.320 -0.60 6.5 
-0.040 

0.002 -0.06 

3.0 
-0.035 

0.356 -0.76 7.0 
-0.036 

• 0. 037 0, 14 

3.5 
-0.039 

0.321 -0.74 7.5 -0.043 0.20 

Table VI 

Values of   U^   ,    ^        andl^ ^£     at J-17 ( 18-23 June) 

Depth 
(m) 

0.0 0. 00 0.40 0. 00 

1.0 -0. 17 0. 08 -0.014 

2.0 -0.52 0. 08 -0.04? 

3.0 -0.86 1.36 -0. 170 

4.0 -0.81 1. 00 -0.810 

5.0 -0.57 0.24 -0. 137 

6.0 -0.24 0.28 - 0   067 

7.0 0. 06 
j 

0.58 0. 035 



5< V: (in ms'x \0  ) 

7- Station J-17 
18-23 June, 1950 

26 June - 7 July,1950 
17-21 July, 1950 

2        .3 

81 

FIGURE 6 
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_L &*><*£&> 
2. The Vertical Non-Advective Term U) &XA 

The evaluation of the vertical non-advective term is a direct procedure. 

Upon solving equation (3) for .-rr       —<~~^"      we have 

Since the terms on the right-hand side of equation (12) have been numeri- 

cally evaluated,  it is possible to find the vertical non-advective term by alge- 

braically summing these various terms.    Typical values of this term at Station 

J-17 are presented in the last column of Table VIII. 

It is seen that the vertical non-advective term is composed of two para- 

meters , the width w and the vertical deviation product   vU\ S ^.    Because a 

knowledge of the vertical variation of \, &2. * s    can be made to provide a 

verification of the technique adopted and because this terrr 13 identified with 

the classical diffusion term,  its solution is carried out. 

Integrating partially with respect to X2>  equation (12) gives for OXfcS / 

Solution of equation (13) requires an evaluation of the constant of integra- 

tion C (which may be a function of x.).    Boundary conditions for this equation 

are that ^U\S/be zero at the surface (neglecting evaporation and precipitation) 

and the bottom.    Only one of these conditions is required in the evaluation of C. 

Setting xtX^S/ equal to zero at the bottom permits the numerical evalua- 

tion of equation (13) to be carried out where, for convenience,  the direction of 

integration is from bottom to surface.    The results of such calculations   for 

Station J-17 are given in Table VII for all periods. 

1 
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Table VII 

Values of Cvi^S / for ail periods    at J-17 

Depth 

(vn) 

13-23 June 26 June-7 July 17-21 July 

<uis'> 

0.0 1.8 53.6 9.8 

0.5 223.3 265. 1 268.0 

1.0 409.7 443.5 480.6 

1.5 551.3 585.0 639.6 

2.0 651.0 747.0 746.7 

2.5 795.2 898.5 900.2 

3.0 912.6 1024.4 1021.1 

3.5 873.7 1030.9 994.0 

4.0 789.9 987.9 919.3 

4.5 726.7 973.9 883.6 
i 

5.0 647.9 927.9 

1 

823.0 

5.5 527.7 779.9 688.2 

6.0 398.7 583.0 520.9 

6.5 280.2 384.4 351.7 

7. 0 i50. 0 183. 9 174. 3 
1 

7.5 0.0 0.0 0.0 

The success of this integration in satisfying the surface boundary condition 

that ^U^S/   be zero is a test of the validity of the method employed in this 

analysis.    A plot of ^J^S'^ versus depth at Station J-17 for all periods is 

presented in Figure (7).    It is seen that the boundary condition at the surface 

I'- 
ll 
I 
I 

] 

! 

j 

I 

i 

I 

I 

I 

i 

I 



-<v^s'> (in gm-2s-' x I0'3) 
70     80 100 

i_ 
l!0 
_L. 

Station J-17 
18-23 June, 1950 

 26 June-7 July, 1950 
     17-21 July,  1950 

FIGURE 7 
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is very nearly satisfied in all three cases, thus providing a measure of confi- 

dence in the procedure followed. 

V.    RESULTS 

Table VIII lists values of the various components of equation (3) for Station 

J-17 during the period 18-23 June 1950. 

Table VIII 

Tabulation of Terms in Equation (3) at J-17 (18-23 June) 

Depth 
(m) 

0.0 -4.2 484.0 0.0 1.29 -481. 1 

0.5 -3.6 407.0 -1.0 1.29 -403. 7 

1.0 -1.3 326.0 -1.4 1.29 -324.6 

1.5 0.0 238.0 -1.9 0.61 -236.7 

2.0 -0. 1 159.0 -4.2 0. 17 -154.9 

2.5 0. 1 88.0 -21.9 -1.00 -   65.2 

3.0 0.8 -     8.0 -117.0 -0.76 •+ 25.0 

3.5 2.5 -118.0 - 154.0 -0.64 +270.9 

4.0 4.8 -219-0 -81.0 -0.58 + 295.8 

4.5 15, 5 -279.0 -33.8 -0.62 + 297.9 

5.0 14.5 -288.0 -13.7 -0.44 + 287. 6 

5.5 10.0 -278.0 -9.2 -0.68 +277.9 

6.0 10.5 -278.0 -6.7 -1. 17 +275.4 

6.5 11.9 -286.0 -5.2 -0.60 ^279.9 

7.0 12.0 -318.0 3.5 -1.05- + 312.8 

7.5 12.0 -345.0 0.0 -0.09 t345.9 
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In terms   of magnitude the results of the calculations show that the verti- 

cal non-advective term -— CJ^Si^t^r   and the horizontal advective tr.rm U\  —— 

are of major importance in the salt balance equation.    The vertical advective 

term VJj^ ^*       is of considerable magnitude at middepths onlv,  reaching a 

magnitude there comparable to that of   VJ\ T—»      .    The local time change of 

mean salinity       .—-       and the horizontal non-advectivs term —r      OJCvJYo 2 

in all cases were one or more orders of magnitude less than the significant terms. 

VI.    THE RELATIONSHIP BETWEEN THE TIDE AND THE VERTICAL. MIXING 

TERM 

Since the tide is considered to be the most important factor governing 

mixing processes,  it is worth while to investigate any possible establishment 

of a functional relationship between tidal velocities and the mean vertical de 

viation product   <£ LT^S'^ 

The tidal velocities for each period of observation were available from the 

USC&GS current tables.    The velocities are given at a reference station near the 

mouth of the James River.    The velocity pattern at each of the stations investiga- 

tion    can be shown to be very similar to that given at the nearby reference 

station. 

The vertical deviation product v.U'jt'S'/as obtained by the method described 

in this report was used in this analysis. 

Since it was expedient to plot the data for all three stations on a single 

graph for convenience of observation,  denominators of similar magnitude were 

obtained for the mean deviation products at each station by multiplying   ^ U^S') 

by the mean value of w  at that station.    The procedure adopted in obtaining 

U)0Ji'S'}i8 given in Table IX for all three stations. 



IICH 

0.50 

x-J-ll 
o-J-17 
A-J-24 

0.55     __ 0.58 
Tidal velocity ^ (in m s"1) 

AMPLITUDE 

0.61 0.64 

FIGURE 8 
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Table IX 

Evaluation of Gj<V£S'>   for all stations and periods 

Period 

J-ll 
l! J-17 J-24 I 

VJL> 

(9rns"')xio 

CD 
(fimV')./^ 

CO 
i 
j 

1 
1 

i 

i . 

18-23 
June 

3. 10 418 1298 2,24 529 1186 1.72 786 1352 

26 June- 
7 July 

3. 10 415 1287 2.24 666 1492 1. 72 

1.72 

847 1457 

17-21 
July 

3. 10 487 1510 2.24 642 1439 839 1443 

The plotoflDOJ^; 

tations.    That a 

AMPLITUDE 

7 versus tidal current velocity is presented in Figure 

8 for all s relationship between the two parameters exists is 

apparent.    Of the three sets of points obtained,  one set for each station,  it is 

seeii that only one point belonging to the J-11 set is divergent from the general 

trend exhibited. 

This result is significant since it not only confirms the hypothesis that the 

mixing processes are related to tidal action,  but also  offers a means of predicting 

the random terms. 
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APPENDIX 

All reduced data and their evaluations are presented in eleven  tables 

for all periods at Stations J-11,   J-17,  and J-24. 

Table I:          O     ,   g£ Page 22 

Table n:       V^U) y   StfjU) Page 25 
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Depth 
(m) 

18-25 June 26 June-"] ' July 17-21 . July I 
s aVat 5 S 

] 
0.0 15.26 -0.23 15.80 -0.12 14.45 

 V                       •  
0.02 

0-5 15- 34 00.23 15.90 -0.11 15.52 0.0 1 
1.0 15-59 -0.24 16.07 -0.12 15.59 O.C 

1 1-5 15.51 -0.14 16.14 -0.05 15.65 -0.02 

2.0 15.71 -0.11 16.18 -0.10 15.75 0.01 I 
2.5 16. o4 -0.19 16.29 -0.15 16.03 -0.02 

5.0 16.61 -0.13 16.57 -0.10 16.52 0.00 j 
5.5 

4.0 

17.28 

17-61* 

-0.23 

-0.24 

17.16 

17.50 

-0.01 

-0.08 

17.22 

17.5C 

0.07 

0.04 I 
4-5 17.85 0.36 17.74 0.13 17.64 -0.29 

:i 
5.0 17.76 0.44 17.82 0.13 17-74 -0.36 

5-5 18.04 0.72 17-93 0.14 17.82 -0.55 D 
6.0 18.12 1.0c 18.02 0.26 12.87 -O.67 

6.5 18.21 1.08 18.08 0.31 17-04 -O.65 i 
7.0 T A  00 16.18 0.24 18.10 - 0.49 

7-5 

1 

18.38 0.90 18.26 0.24 16.20 -0.49 
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Tat ie   Tf"b)   -   .TW17 

Depth 
to 

18-23 June 26 June-7 July           i 17-21 
1 

July                | 

(O/AVW (9m"*) / 10** 

3 

0.0 10.86 -0.42 11.47 -0.18 10.72 -0.02 

0.5 11.c -O.36 11.67 -0.12 10.96 -0.05 

1.0 11.06 -0.15 11.74 -0,11 11.04 -0.16 

1.5 11.08 0,0 11-75 0.0 11.06 -0.19 

2.0 11.12 -0.01 1.1.81 CO 11.10 -0.11 

2.5 11.16 0.01 12.04 0.1 11.25 -0.12 

3.0 11.42 0.08 12.35 0.4 11.47 -0.19 

3.5 12.52 0.25 12.74 0.4 12.49 -0.35 

4.0 13.20 0.48 13.34 0.4 13.13 -0,49 

4.5 13.52 1.55 13.62 0.53 13-46 -1.13 

5.0 13.67 1.45 13-69 0.49 13-59 -1.09 

5.5 13.76 1.00 13-73 0.38 13.63 r,   r> C -C .yO 

6.0 13.90 1.05 13.88 0.37 13.72 -O.87 

6.5 l4.l4 1.19 14.08 0.37 13-88 -0S9 

7.0 14.42 1.20 14.27 0.37 14.10 -0.94 

7.5 14.72 1.2C 14.45 0.37 14 ^3 -0.95 
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Table 1(c)- J-24 

Depth 
(m) 

18-23 June 
i 

26 June- 7 July 17-21 July 

5 
(9 #**%"•)*. «o3 

S 
(c\rv\-^)x.io*3 

0.0 If. 14 -0.071 4.3^ -0.071 4.08 -0.071 

0.5 4.16 0,005 4.36 -O.OoO 4.13 -0.12 

1.0 4.17 G.009 4.37 -C.094 4.14 -0.15 

1.5 4.18 0.000 4.38 -0.075 4.15 -0.17 

2.0 4.19 0.000 4.39 -0.13 4.17 -0.11 

2.5 4.28 -0.042 4.41 -0.12 4.19 -0.11 

3.0 4,45 0.000 4.53 -C.l6 4.28 -0.061 

3.5 4.98 -0.099 4.88 -0.11 4.6? -0.16 

4.o 5.58 -0.052 5.48 -0.16 8.26 -0.075 

4.5 5.78 0.130 5.70 -0.009 5.51 -0.056 

5.0 5.88 0.16 5.81 0.014 5-61 -0.080 

5-5 5.94 0.26 5.88 0.11 5>67 -0.094 

6.0 6.01 0.26 5.96 0.11 5-77 -0.12 

6.5 6.12 0.26 6.08 0.11 5.88 -0.12 

7.0 6.18 0.29 6.14 0.11 5-94 -0.12 

7-5 6.26 0.30 6.22 
1 
t 

0.10 6.04 -0.2^ 

I 
I 
I 
i 

I 

I 

I 
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Table II 
J-ll  (18-23 June) 

Depth 
(m) s tf, U) L\UJ Suvuo 

(qm'^tficr* irnsr1) Cnx^icT* IwvWxo^ UW-V)KW
4 

0.0 
15.30 0.161 u.30 C.692 10.59 

0.5 

T     O 

15.36 0.117 4.30 0.503 7.73 
i. .U 

15.^5 0.080 4.30 0.344 5.31 
1.5 

15.61 0.048 4.30 0.206 5.26 
2.0 

15.88 0.018 3.32 0.060 0.95 
2.5 

16.33 -0.013 3.14 -0.041 -0.67 
3.0 

16.95 -0.01*5 2.98 -0.134 -2.27 
3.5 

17.47 -0.077 2.76 -0.213 -3.72 
4.0 

17.74 -0.102 2.55 -0.260 -4.61 
4.5 

17.80 -0.108 2.41 -0.26c -4.63 
5.0 

18.00 -0.101 2.27 -0.229 -4.12 
5-5 

18.08 -o>o86 2.09 -0.180 -3.25 
6.0 

18.17 -0.074 1.83 -0.135 -2.45 
6.5 

18.25 -0.070 1.48 -0.104 -1.9c 
7.0 
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Table II 
J-ll (June 26 - July 7) 

Depth 
/      \ 5 vr> 00 tf,UJ Stf/ai 
(m) (c>m-^)xio"J 

(ry^-1) {rr\) xvo** (wVMxvo* (Q*Y\
>
S"

,
)>OO 

0.0 
15.85 O.165 4.16 0.686 10.87 

0.5 
15.98 0.132 4.16 0.549 8.77 

? .0 
16.11 0.099 4.16 0A12 6.64 

1.5 
16.16 0.063 4.16 0.262 4.23 

2.0 
16.23 0.019 3-32 O.063 1.02 

2.5 
16A3 -0.025 3.14 -0.079 -1.30 

5.0 
16.87 -0.055 2.98 -0.164 -2.77 

5.5 
17.33 -0.074 2.76 -0.204 -3.54 

4.0 
17.62 -0.0S7 2.55 -0.222 -3.91 

4.5 
17.78 -0.098 2.4l -0.236 -4.20 

5-0 
17.88 -0.105 2.27 -0.238 -4.26 

5.5 
17.98 -0.112 2.09 -0.234 -4.21 

6.0 
18.05 -0.116 1.83 -0.212 -3.83 

6.5 
18.13 -0.119 1.48 -O.I76 -3.19 

7.0 

I 

I 
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Table II 
J-U (17-21 .Foly) 

:= Depth /      \ 5 IT, u; vr»uo sG.ua 
II (m) (^m-^xvcT* (ynv1) IwtWto'* CmVW CQW\*V)*\O^ 

0.0 _ n 15.^9 0.173 4.43 0.766 11.87 
! * 0.5 

15-56 0.137 4.4? 0.607 9.44 

n 1.0 0 15.62 0.095 4.45 0,422 6.58 

i l 

1.5 
15.70 O.C55 4.43 0.244 3.83 

1 2.0 
• • 

15.89 0,021 3.32 0.070 1.11 

2-5' 

\\ 3.0 
16.28 -o.oil 3.14 -0.035 -0.58 

16.87 -0.046 2.98 -0.137 -2.31 
• 3.5 

17.36 -0.074 2.76 -0.204 -5.?4 
4.0 

• 4.5 
17.57 -0.116 2.55 -0.296 -5.20 

: ! 

5.0 
17.69 -0.127 2.4l -0,306 -5.4l 

n 17.78 -0.120 2.27 -0.272 -4.84 
: 
i J 5-5 

17.85 -0.113 2.09 -0.236 -4.21 

P"l 6.0 

i'l 17.90 -0.110 1.83 -0.201 -3.60 
L   1 

6.5 
18.02 -0.110 1.48 -0.165 -2.94 

1 7-0 
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Table II 
J-17 (18-23 June) 

i 

DeDth S u, UL> 15,U0 satua 
(m) C9m-x)<vo'i C^s-O trrs) MO* UVW CcjyA-V'J<vo 

0.0 
10.9? 0.116 3^03 0.351 3.84 

0.5 
31.03 0.095 3.03 0.238 3.18 

1.0 
11.07 0.074 3.03 0.224 2.48 

1-5 
11.10 0.051 3.03 0.155 1.72 

2.0 * 
11.13 0.032 3.01 0.096 1.07 

2.5 
11.27 0.010 P.48 0.025 0.28 

5.0 
11.96 -0.015 2.24 -O.O34 -0.4l 

3.5 
12.28 -0.040 2.10 -0.084 -1,03 

4.0 
13.36 -0.061 1.91 -0.117 -1.56 

4.5 
13.60 -0.071 i.7I -0.121 -1.65 

5.0 
13.72 -0.071 :.-59 -0.113 -1.55 

5-5 
13.83 -0.070 1.56 -0.109 -1.51 

6.0 
14.02 -0.071 1.49 -0.106 -1.49 

6.5 
14.28 -0.076 1.39 -0.106 -1.51 

7-0 
14.57 -0.083 1.23 -0.102 -1.49 

7.5 

.! 

! 

I 
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Table II 
J-17 (26 June - 7 July) 

.,- f 

Depth s u\ UL) «J,U0 5U»ua 
(m) l<^rr\"*)*lo'* C^s-0 L^n) *\6* (vnVjxio Gw«"V0<»o 

0.0 
J 

II.58 0.121 3.31 0.401 4.64 
0.5 

II.71 0.101 3.31 0.334 3-91 
1.0 

11. 74 0.080 3-51 0.265 3.11 
1-5 

II.78 0.057 3.31 0.189 2.23 
2.0 

11.93 0.035 3.01 0.105 1.25 
2.5 

12.19 0.009 2.48 0.022 O.27 
3.0 

12.55 -0.015 2.24 -0.034 -0.43 
3.5 

13.04 -0.035 2.10 -0.074 -0.96 
4.o 

13.^8 -0.051 1.91 -0.097 -1.31 
h-5 

15.65 -0.070 1.71 -0.120 -1.64 
5.0 

13.71 -0.092 1-59 -0.146 -2.00 
5-5 

13.80 -0.109 1.59 -0.170 -2.35 
6.0 

13.98 -0.117 1.49 -0.174 -2.43 
6.5 

14.17 -0.115 1.39 -0.160 -2.27 
7.0 

14.36 -0.107 1.23 -0.132 -1.90 
7-5 
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Table II 
J-17 (17-21 JtOy) 

Depth s <J, ua 
  

SLT.UJ 
!          (a) (<5<r\^)<lo"5 lms-,N) lm>uo'* uvW (qim-VjxAS4* 

0.0 
10.81* 0.131 3-06 0.401 4.35 

0.5 
11.00 0.107 3.06 0.327 3.60 

1.0 
11.05 0.079 3.06 0.242 2.67 

1.5 

2.0 
11.08 0.052 3.06 0.159 1.76 

11.18 0.031 3.01 0.093 1.04 
2.5 

11,36 0.011 2.48 0.027 0.31 
3.0 

11.91 -0.014 2.24 -0.031 -0.37 
3-5 

12.81 -0.036 2.10 -O.O76 -0.97 
4.0 

13.30 -0.051 1.91 -0.097 -1.29 
4.5 

13.52 -0.066 1.71 -0.113 -1.53 
5-0 

13.61 -0.079 1-59 -0.126 -1.71 
5-5 

13.68 -0.090 I.56 -o.l4o -1.92 
6.0 

13.80 -0.097 1.49 -0.145 -2.00 
6.5 

13-99 -0.099 1.39 -0.158 -1.93 
7-0 

14.22 -0.100 1.25 -0.123 -1-75 
7-5 
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Table II 
J-24-A (18-23 June) 

i 

| 
Depth /      \ 5 V> or iJ,U0 SU.U3 

1 
1 

(m) 
(cyrtV5) *\0*S (m*r») (m)x.\o"5 (mls-0*»6* Uwr's-'kio 1 

1 

0.0 
1 
1 

4.15 0.173 3.47 0.6CO 2.49 1 
1 

0.5 
4.16 0.075 3.47 0.261 1.08 

1.0 
^.18 0.020 3.47 0.069 0.29 

1.5 
4.19 -0.012 2.42 -0.030 -0.13 

2.0 
4.25 -0.033 1.84 -0.061 -0.26 

2.5 
4.38 -0.052 1.44 -0.075 -0.33 

5.0 
4.71 -0.065 1.24 -0.081 -0.38 

3.5 
5.56 -0.073 1.17 -0.085 -0.46 

4.0 
5.70 -0.078 1.04 -0.081 -0.46 

4.5 
5-83 -0.080 0.93 -0.074 -0.43 

5.0 * 

5.91 -0.C80 0.84 -0.067 -o.4o 
5-5 

5.97 -0.080 0.61 -0.049 -0.29 
6.0 

6.08 -0.080 0-53 -0.0U2 -0.26 

6.5 
6.15 -0.080 0.48 -0.037 -0.23 

7.0 
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Table II 
J-24-A (26 June - 7 July) 

Depth 
/       V 5 VT, UJ U\UJ SU.UU 
(m) 

(^m*^J X\o"" l^c,-^ [tf\) X IQ"* lmV0>a6* ^m^'^xvb 
0.0 

4.35 0.173 3.11 0.538 2.34 
0  5 

4.36 0.094 3.11 0.292 1.27 
1.0 

4.37 0.027 3.11 0.084 0.37 
1.5 

4.38 -0.016 2.42 -0.039 -0.039 
2.0 

4.40 -0.043 1.84 -0.079 -0.35 
2.5 

4.46 -0.055 1.44 -0.079 -0.35 
3.0 

4.71 -0.058 1.24 -0.072 -0.34 
3.5 

5.18 -0.059 1.17 -0.069 -O.36 
4.o 

1 5.60 -0.060 l.VJf -0.062 -0.35 
M 

5.76 -0.../6 0.93 -0.061 -0.35 
5.0 

5.84 -0.084 0.84 -0.071 -0.42 
5.5 

5.92 -0.102 0.61 -0.062 -0.37 
6.0 

6.02 -0.110 0.53 -0.058 -0.35 
6.5 

6.11 -0.110 0.48 -0.053 -0.32 
7.0 

i 

i 
i 
S 
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TaHLa IC 
J-24-A : 17-21 July 

Depth 
(m) 

0.0 

o.> 

1.0 

1.5 

2.0 

2.5 

3.0 

%3 
4.0 

4.3 

5.0 

5 «5 

6.0 

6.J 

7.0 

' 

§ 
( curvy"*)x\o'* 

SIT.UJ 

: 

4.13 

4.14 

4.l6 

4.18 

4.25 

4.48 

4.97 

5.39 

5.35 

5.64 

5.72 

5.82 

5.91 

0.183 

0.101 

0.029 

-0.016 

-0.043 

-0.064 

-0.077 

-0.088 

-0.095 

-0.102 

-O.lOo 

-0.103 

-0,100 

-0-.109 

3.59 

3 •59 

:> •59 

2 .42 

- .84 

1 .44 

^ .24 

.17 

(9Trr>S'>)/\Q 

1.04 

0.93 

0 84 

o.6l 

0.53 

0.43 

0.OO4 

0.363 
i 

0.104 

-0.039   I 

•0.083 

-0.C92 

-0.093 

-0.103 

-0.099 

-0.095 

-0.039 

-0.066 

-O.O58 

0.052 

2.73 

1.50 

0.43 

-0.16 

-0.35 

-0.39 

-0.43 

-O.3I 

-0.33 

-0.53 

-O.30 

-0.33 

-O.34 

-0..J1 
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Table III 

Sia. Period 
<£ \JJAXz 2. L7,UL)AXi 23VJ;U>AXZ 

Us-')*vcrb 

18-23 June 21.01 0.124 0.120 -0.005 

J-ll 26 June-7 July 20.73 0.104 0.160 -0.007 

17-21 July 21.27 0.130 0.100 -o.oo4 

18-23 June 16.41 0.124 0.185 -0.011 

J-17 26 june-7 July 16.97 o.io4 0.065 -0.003 

17-21 July 16.4 7 0.130 0.130 -0.007 

18-23 June 11.47 0.124 0.120 -0.010 

J-24 26 June-7 July 10.93 o.io4 0.130 -0.011 

17-21 July 11.65 0.13c 0.120 -0.010 
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Table IV 
J-ll (18-23 June) 

Depth. 'JO _L acu<La'i-> 

(le/YN-H-^cr 

0.0 k.50 -0.005 -22. c 11 8 2.74 

0.5 h. 30 -0.005 -22.0 11.8 2.74 

1.0 IK 30 -0.005 -22.0 11.8 2.7)4 

1.5 ^.30 -0.005 -22.0 11.9 2.75 

2.0 3-71 -0.005 -18.0 17.1 k. 61 

2.5 3.21 -0.005 -16.0 19.9 6.20 

3.0 3.06 -0.005 -15.0 16.1 5.26 

3.5 2.88 -0.005 -Ik. 0 13-7 4.76 

k.O 2.6^ -C.005 -13.0 11.3 1^.47 

h.5 2.49 -0.005 -12.0 9.50 3.82 

5.0 2-35 -0.005 -12.0 7.65 3.25 

5-5 2.19 -0.005 -10.0 9.28 J+.24 

6.0 1.98 -0.005 -10.0 9.28 4.69 

6.5 I.69 -0.005 -8s 9.94 5.88 

7.0 1.19 -O.C05 - 5.9 12.5 10.50 

7.5 0.59 -0.005 - 2.9 12,3 20.85 
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Table IV 
J-ll (26 June-7 July) 

Depth uo &W<.uv'£> a- dw/u.'^ 

0.0 k.16 -0.007 -2° 0 -36.2 -8.42 

0.5 k.16 -0.007 -29.0 -36,2 -8.42 

1.0 k.16 -0.007 -29.0 -36.2 -8.42 

1.5 4.16 -0.007 -29.0 -36.2 -8.42 

2.0 3.71 -0.007 -26.0 -24.2 -6.52 

2.5 3.21 -0.007 -23.0 -18.9 -5.89 

3.0 3.06 -0.007 -21.0 -16.0 -5-23 

3-5 2.88 -0.007 -20.0 -15.1 -5.24 

k.o 2,61* -0.007 -18.0 -12.7 -4.89 

4.5 2.49 -0.007 -17.0 -12.2 -4.90 

5.0 2.35 -0.007 -16.0 -11.7 -4.98 

5.5 2.19 -0.007 -15.0 -10.9 -4.98 

6.0 1.98 -0,007 -14.0 -10.0 -5.05 

6.5 I.69 -0.007 -12.0 -  8.61 -5.09 

7.0 1.19 -0.007 -8.3 - 6.10 -5.13 

7-5 0.59 -0.007 -4.1 -  1.32           -2.24 
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I 
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I 
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! 
I 

I 

I 

5 



- 37 - 

Table IV 
J-ll (17-21 July) 

Depth U3 w£vr,V> 

0.0 it A3 -0.004 -18.0 -2.21             -0.51 

0.5 4.43 -o.oo4 -18.0 -2.21 -0.51 

1.0 4.43 -o.oo4 -18.0 -2.21 -0.51 

1.5 4.43 -0.004 -18.0 -1.48 -0.34 

2.0 3.71 -o.oo4 -15.0 3.62 0.98 

2.5 3.21 -0.004 -13.0 5.60 1.75 

3.0 3.06 -o.oo4 -12.0 5.35 1.75 

3-5 2.88 -0.004 -12.0 4.55 1.58 

4.0 2.64 -0.004 -11.0 5.05 1.91 

4.5 2.49 -0.004 -10.0 5.40 2.17 

5.0 2.35 -C.004 - 9.3 4.29 1.83 

5-5 2.19 -o.oo4 - 8.7 4.65 2.12 

6.0 1.98 -o.oo4 - 7.9 3.98 2.01 

6.5 1.69 -o.oo4 - 6.8 5.10 3.02 

7-0 1.19 -o.oo4 - 4.7 6.10 5.13 

7-5 0.59 -o<oo4 -  2.4 
 , 

6.10 10.34 
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Table IV 
J-17 (18-23 June) 

Depth 
 1 

0.0 3.03 +0.011 -:<3,0 
^                    • - 

3.92 
j                  r... 

1.29 

0-5 3.03 -0.11 -33.0 3.92 1.29 

1.0 3.03 -0.11 -33.0 3.92 1.29 

1.5 3.03 -0.11 -33.0 1.86 0.6.1 

2.0 3.02 -0.011 -33.0 0.51 0.17 

2.5 2.69 -0.011 -29.0 -27.0 -1.00 

3.0 2.31*- -0.011 -26.0 -1.78 -0.76 

3.5 2.17 -0.011 -2fc.0 -1.38 -0.64 

U.o 2.02 -0.011 -22.0 -1.17 -0.58 

h.5 1.80 -0.011 -19.0 -1.12 -0.62 

5.0 1.63 -0.011 -18.0 -0.71 -0M 

5-5 1-57 -0.011 -17.0 -1.07 -0.68 

6.0 1.53 -0.011 -17.0 -1-79 -1.17 

6.5 1M -0.011 -16.0 -0.87 -0.60 

7.0 1.31* -0.011 -15.0 -1.38 -1.03 

7-5 1.06 

  

-0.011 -11.0 -0.10 -0.09 
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Table IV 
J-17 (26 June ? July) 

Depth 

(eyrrT^S-^AVO 

0.0 3.31 -0.003 -10.1 -1.83 -0.60 

0-5 3-31 -0.003 -10.1 -1.83 -0.60 

1.0 3.31 -0.003 -10.1 -1.83 -0.60 

1.5 3-31 -0.003 -10.1 -1.83 -0.60 

2.0 3.02 -0.0C3 - 9.0 -1.17 -0.39 

2.5 2.69 -0.003 - 8.1 -1.63 -0.61 

3.0 2.34 -0.003 - 7.0 -1.27 -0.54 

3.5 2.17 -0.003 - 6.5 -1.89 -0.87 

4.0 2.02 -00.03 - 6.1 -2.30 -1.14 

*-5 1.80 -0.003 - 5> -2.30 -1.28 

5-0 1.63 -0.003 - h.9 -2.34 -1.44 

5-5 1 57 -0.003 - M -2.34 -1.49 

6.0 1.53 -0.003 - 4.6 -2.34 -1.53 

6.5 1.44 -0.003 - 4.3 -2.34 -1.63 

7.0 1.34 -0.0C3 - k.c -0.46 -0.3^ 

7-5 I.06 -0.003 - 3.2 -0.08 -0.08-. 
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Table IV 
J-1T (17-21 July) 

Depth b IP £o-/ S'J> 
, Ax' 

0.0 3.06 -0.007 
"*TT *  

-21.0 
-T* *  

15.3 5.05 

0.5 3.06 -0.007 -21.0 15.3 5.05 

1.0 3.06 -0.007 -21.0 15.3 5.05 

1.5 3.06 -0.007 -21.0 5.95 1.96 

2.0 3.02 -0.007 -21.0 4.69 I.55 

2.5 2.69 -0.007 -19-0 2.30 0.86 

3.0 2.3^ -0.007 -16.0 0.0 0.0 

3.5 2.17 -0.007 -15.0 0,0 0.0 

i*.o 2.02 -C."37 -14.0 -0.51 0.25 

U.5 1.80 -0.007 -13.0 -0.56 -0.31 

5.0 1.63 -0.007 -11.0 -1.03 -0.63 

5-5 1-57 -0.007 -11.0 -1.32 -0.84 

6.0 1.53 -0.007 -10.0 -iM -0.93 

6.5 1M -0.OC7 -10.0 -1.73 -1.20 

T.o 1.3* -0.007 - 9.2 -0.51 -0.38 

7-5 1.06 -0.007 - 7 A 0.51 
1 

-0.1*8 
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J-: 
Table IV 

34 (18-23 June) 

Depth U0 3u*<u/S*> 

0.0 3.47 -0.010 -35.0 0.56 0.16 

0.5 3.47 -0.010 -35.0 0.56 0.16 

1.0 3.47 -0.010 -35.0 0.56 0.3.6 

1.5 2.71 -0.010 -27.0 -13.2 -4.87 

2.0 2.12 -0.01c -21.0 -24,9 =11.74 

2.5 1.62 -0.010 -16.0 -21.8 -13.16 

5.0 1.32 -0.C10 -13.0 -20.8 -15.76 

5.5 1.20 -0.010 -12.0 -18.1 -15.08 

4.0 1.13 -0.010 -11.0 -I6.7 -14.78 

4.5 0.96 -0.010 -10.0 -13.6 -14.17 

5.0 0.90 +0.010 - 9.0 -l4.2 -15.78 

5-5 0.71 -0.010 - 7.1 -16.1 -22.68 

6.0 0.55 -0.010 - 5.5 -16.8 -30.55 

6.5 0.51 -0.010 - 5.1 -19.5 -38.23 

7.0 0.46 -0.010 - 4.6 -15.3 -33.26 

7-5 o.4i -0.010 - 4.1 -11.5 -28.05 
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Table IV 
J-24 (26 June-T July) 

Depth 

(m) Cm) rtvo"5* 
<ir,'s'> 

C^m^S-OjtVcT3, 

0.0 3.11 -0.011 -34.0 5^.6 1?. f *t 

0.5 3.11 -0.0.11 -3*i .0 54.6 15.74 

1.0 3.11 -0.011 -34.0 54.6 15.74 

1.5 2.71 -0.011 -30.0 TLf.    C 13' 50 

2.0 2.12 -0.011 -23.0 25.1 21.84 

2.5 1.62 -0.011 -18 ..0 25.0 15 if 5 

3.0 1.32 -0.011 -15.0 15 .k 11.67 

3.5 1.20 -0.011 -13.0 12.2 10.17 

4.0 1.13 -0.011 -12.0 12.1 IC.71 

4.5 O.96 -0,011 -11.0 11.2 11.57 

5.0 0.90 -0.011 -10.0 10.3 11.44 

5-5 0.71 -0.011 - 7.8 6.32 8.90 

6.0 0.55 -0.011 " - • .1 3.16 5.7V 

6.5 0.51 -0.011 - 5.6 ] .63 3.20 

7.0 O.W -0.011 " 5.1 0.46 _ • 'JO 

7-5 o.4i -0.011 - if.5 0.46 1.00 

I 
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Table IV 
-24  (17-21 July) 

Depth <v*i'V> 
(qirT's-^jtio* 

0.0 3.59 -0.01c -35.0 13.4 3.86 

0.5 3.59 -0.010 -55.0 15.4 3.86. 

1.0 3.59 -0.010 -35.0 13.4 3.36 

1.5 2.71 -0.010 -27.0 k.kk 1.64 

2.0 2.12 -0.010 -21.0 -3.22 -1.52 

2-5 1.62 -0.010 -16.0 -56.1 -3.46 

5.0 1.32 -0.010 -13.0 -4.49 -3.40 

3-5 1.20 -0.010 -12.0 -4.38 -3.65 

4.0 1.13 -0.010 -11.0 -4.44 -3.93 

4.5 0.96 -0.010 -10.0 -4.44 -4.62 

5-0 0.90 -0.010 - 9.0 -2.34 -2.60 

5-5 0.71 -0.010 - 7.1 -5.20 -7.32 

6.0 0.55 -0.010 - 5.5 -6.34 -11.53 

6.5 0.51 -0.010 - 5.1 -6.58 -12.90 

7-0 0.46 -0.010 - k.e -7.00 -15.22 

7-5 0.4l -0.010 - 4.1 -5.91 -14.4] 
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Table VI 
J-1I (18-23 June) 

Depth Width *** *>/**, T. **%.**. Ztl 

(JTA) (v*v) x. >o-3 (y*vx) Xvo tmH-Oxv©"3 CwwOxvo^ 
0.0 4.30 0.00              0.00 

0.489 
0.5 4.30 

0.268 
0A89 -0.057 

1.0 4.30 
0.155 

0.757 -0.088 

1.5 4.30 
-0.027 

0.912 -0.106 

2.0 3.71 
-0.142 

0.384 -0.120 

2-5 3.21 
-0.122 

0.742 -0.116 

3.0 3.06 
-0.171 

0.571 -0.093 

3-5 2.88 0.399 -0.069 
-0.180 

4.0 2.6k 
-0.266 

0.173 -0.033 

*.5 2.49 
-0.171 

0.002 -0.004 

5.0 2.35 -0.128 0.027 
-0.140 

5.5 2.19 
-O.O94 

-0.223 0.051 

6.0 1.98 
-0.009 

-0.231 0.058 

6.5 1.69 
0.019 

-0.212 0.059 

7-0 1.19 
0.037 

-O.I76 0.072 
1 
i 

7.5 0.59 -0.154 0.(0§5 

In Tabl 
give ±i 

e VI v2 
is S^en in meters per^second times 104, 

in meters per second times 10?. 
All other tables 
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Table VI 
J-ll (26 June-7 July) 

Depth Width 1 **Au>/axl X. 3$^ Ax*. Ui 

OnM ifr\) < vo"5* Cms") Ki© {ZY\%-<) Aid4 

0.0 4.16 
0.368 

0.00 0.00 

0.5 4.16 
0.222 

0.368 -o.o44 

1.0 4.16 
0.091 

0.590 -0.071 

1.5 4.16 
0.004 

0.681 -0.081 

2.0 3-71 
-0.079 

0.677 -0.091 

2.5 3.21 O.566 -0.088 
-0.111 

3.0 3.06 
-0.128 

0.458 -0.072 

3.5 2.88 
-0.133 

0.305 -0.053 

4.0 2.64 0.172 -0.032 
-0.027 

4.5 2A9 
-0.113 

0.045 -0.009 

5.0 2.35 
-0.092 

-O.068 o.oi4 

5.5 2.19 
-0.06l 

-0.160 0.037 

6.0 1.98 
-0.009 

-0.221 0.056 

6.5 1.69 
0.007 

-0.214 O.063 

7.0 1.19 
-0.004 

-0.207 0.087 

7-5 0.59 -0.211 0.178 

i 
1 

1 

i 
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Table VI 
J-ll (17-21 JMly) 

Depth Width d Cr.uj/d*, 21 *£!»**» 
0 K, 1         VJJL 

(m) (jOn) * 10-** Cw\^->) K VO dr/A^-',) jOO~^ (yns-'J *io4- 

0.0 4.43 
0.389 

0.00 0.00 

0.5 4 .45 
0.260 

0.389 -0.046 

1.0 4.45 
0.152 

0.649 -0.066 

1-5 4.45 
0.051 

0.781 -0.093 

2.0 3.71 O.812 -0.109 
-0.037 

2.5 3.21 
-0.084 

0.775 -0.121 

5.0 3.06 
-0..123 

O.691 -0.114 

3.5 2.83 
-0.156 

O.568 -0.099 

14-.0 2.64 
-0.172 

0.412 -0.077 

4.5 2.49 
-0.159 

0.2'+0 -0.048 

5.0 2.35 
-0.119 

0.08l •-0.017 

5.5 2.19 
-0.070 

-0.038 0.009 

6.0 1.98 
-0.015 

-0.108 0.027 

6.5 1.69 
0.006 

-0.123 0.036 

7.0 1.19 
0.030 

-0.117 0.049 

7.5 0.59 -0.087 0.074 
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Table VI 
J-17 (18-25 June) 

Depth Width 3 3VM»X^C, ^ «gv ^ 
^'2. 

(JIW) Uv\) < io-3 
(tnr\s-'3 **o trn1^1 )K^O'

3 Cm'S-,)<>o4 

0.0 3.03 
0.027 

0.00 0.00 

0.5 3.03 
0.071 

0.027 -0.004 

1.0 3.03 
0.071 

0.098 -0.016 

1.5 3.03 
0.086 

O.I69 -0.028 

2.0 3.02 
O.065 

0.255 -0.042 

2.5 2.69 
0.036 

0.320 -O.ObO 

3-0 2.34 0,356 -O.O76 
-0.055 

3.5 2.17 0.321 -0.074 
-0.039 

k.O 2.02 
-0.044 

0.281 -O.069 

*-5 1.80 0,238 -0.066 
-0.062 

5.0 1.63 
-0.093 

0.175 -0.054 

5.5 1.57 
-0.040 

0.085 -0.037 

6.0 1.53 
-o.o4i 

0.043 -0.021 

6.5 l.kk 
-o.o4o 

0.002 -0.006 

7.0 1.34 
-0.036 

-0.037 0.014 

7.5 1.06 -O.043 0,020 

7TTTT.U.. _'Ui 
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Table V3 
J-17 (26 June- July) 

Depth Width ^^/SbC* "z 
(wO (*»\) x\o-^ 1ms-') * to CwV )x.io* (jrv*s-*) *.\04 

0.0 3.31 
0,009 

0.00 0.00 

0.5 3.31 
0.075 

0.009 -0.001 

1.0 3.31 
0.168 

0.084 -0.013 

1.5 3.31 
0-160 

0.252 -o.o4o 

2.0 3.02 
O.066 

0.412 -0.068 

2.5 2.69 
0.009 

0.478 -0.089 

3.0 2.34 
-0.016 

0.487 -0.092 

3-5 2.17 
-0.035 

0.471 -0.109 

4.0 2.02 
-0.052 

0.436 »o.io8 

4.5 1.80 
-O.065 

0.384 -0.107 

5.0 1.63 0.319 -0.098 
-O.074 

5-5 1-57 
-O.078 

0.245 -0.078 

6.0 1-53 
-0.073 

O.167 -0.055 

6.5 1.1* 
-O.056 

0.094 -0.03? 

7.0 1.34 
-0.047 

0.038 -0.014 

7-5 1.06 -0.009 o.oo4 
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Table VI 
1-17 (17-21 July) 

Depth Width ecr,v»/axru vTz. 
Cw%) Crv>) X\0~^ Crr.<»-'3 X»o Cw»v\) mo^ 

0.0 3.06 
0.007 

0.00 0.00 

0.5 3.06 
0.059 

0.007 -0.001 

1.0 3.06 
0.102 

0.066 -0.011 

1.5 3.06 
0.114 

0.168 -0.028 

2.0 3.02 
0.079 

0.282 -O.Oh'j 

2.5 2.69 
0.037 

0.361 -0.067 

3=0 2.3^ 
-0.002 

0.398 -0.085 

3.5 2.17 
-0.037 

0.396 -0.091 

k.o 2.02 
-0.066 

0.359 -0.089 

*.5 1.80 
-0.088 

0 293 -0.081 

5.0 1.63 
-0.090 

0.205 -0.063 

5.5 1.57 
-O.O78 

0.115 -0.037 

6.0 •   1.53 
-0.077 

0.037 -0.012 

6.5 l.kk -0.0^0 0.014 
-O.O67 

7.0 1.3^ 
-O.065 

-0.107 o.o4o 

7-5 1.06 -0.172 0.081 
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Table VI 
J-24 (18-25 June) 

1 
Depth Width dtf^°/*** X *gg~+ <J\ 

L^) U)mo'5 
lw»*-') K»o CAV'^'o-1* CmvOxiO^1 

0.0 3.47 
-0.437 

0.00 0.00 

0.5 3.47 
0.025 

-0.457 0 065 

1.0 3.47 
O.251 

-0.412 0.059 

1.5 2.71 
0.272 

-0=161 0.029 

2.0 2.12 
0.195 

o.lll -0.026 

0 R 1.62 
0.132 

0.306 -0.095 

3.0 1.32 
0.072 

0.438 -0.166 

3.5 1.20 
0.007 

0.510 -0.212 

4.0 1.13 
-O.057 

0.517 -0.229 

4.5 0.96 
-0.012 

o.46o -0.240 

5.0 0.90 
-O.O98 

0.4^8 -0.249 
1 

5-5 0.71 
-0.109 

0.350 -0.246 

6.0 0.55 
-0.045 

0.241 -0.220 

6.5 0.51 
-0.026 

0.196 -0.192 

7.0 0.46 
-0.11 

0.170 -0.155 

7-5 0.4l 

  

©.152 -O.II5 
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TaMe VI 
J-24 (26 June-7 July) 

Depth. Width a^u/axx r *-§£ **, CT*. 

(,VY\) Vyw) jt \o°* CmvOrtvo Wv'iato** (y^s-Oxio^ 

0.0 5.11 
-0.231 

0.00 0.00 

0.5 5.11 
0.001 

-0.23. 0.037 

1.0 3.11 -0.230 0.037 
0,124 

1.5 2.71 
0.210 

-0.106 0.022 

2.0 2.12 . rC 

0.192 
0.105 0.019 

2.5 1.62 
0.162 

0.298 -0.092 

3.0 1.32 
0.055 

0.470 -O.I78 

3-5 1.20 
-0.014 

0.525 -0.219 

k.o 1.13 
-O.O74 

0.511 -0.226 

4.5 0.96 
-0.028 

0.437 -0.228 

5.0 0.90 
-O.O87 

0.409 -0.227 

5-5 0.71 
-0.084 

0.322 -0.227 
1 

6.0 0.55 
-0.075 

0.238 -0.216 
1 

6.5 0.51 
-0.058 

0.163 -O.I58 

7.0 0A1 
-.059 

0.105 -0.114 

7.5 0.1*1 0.046 -0.056 

1 
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Table VI 
J-24 [17-21 July) 

Depth Width ^vf-vo/^ CK 
^) Vj*v) <\0~s 

Vcvv-a.-') K»O L***-')*»o* VVW5T^ fclO*" 

0.0 3-59 
-0.423 

0.00 0.00 

0.5 3.59 
-0.103 

-0A23 0.060 

1.0 3.59 -0.526 0.077 
0.140 

1.5 2.71 
0.222 

-0.386 0.054 

2.0 2.12 
0.224 

-0.164 0.039 

2.5 1.62 
0.162 

0.060 -0.019 

3.0 1.32 
0.097 

0.222 -0.084 

3.5 1.20 0.319 -0.133 
0.06l 

4.0 1.13 
0.010 

0.356 -0.157 

*.5 O.96 0.^' -0.190 
0.000 

5.0 0.90 c 364 -0.202 k 

0.059 
5-5 0.71 

0.091 
O.305 -0.214 

6.0 0-55 
0.089 

0.214 -0.194 

6.5 0..51 
0.06l 

0.125 -0.123 

7.0 0.4.1 
0.06l 

0.064 -0.070 

7-5 0.41 0.043 -0.026 
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Table VIII 
J-ll (18-25 June) 

Depth if, *5At, 

0.0 O.180 2.99 0.53O 0.00 0.24 0.00 

0.5 0.137 2.99 0.410 -0.50 0.13 -0.065 

1.0 0.098 3.01 0.295 -0.71 0.17 -0.121 

1.5 0.062 3.05 0.189 -0.90 0.32 -0.288 

2.0 0.033 3-15 o.io4 -1.00 0.53 -0.530 

2.5 0.003 3.29 0.010 -0.01 0.90 -0.909 

3.0 -0.028 3-39 -0.095 -0.87 1.24 -1.079 

-O.061 3.24 -0.198 -0.71 1.03 -0.731 

4.0 -0.093 2.97 -0.276 -0.45 0.55 -0.247 

h.5 -0.110 2.78 -0.306 -0.20 0.32 -o.o64 

5.0 -0.107 2.68 -0.287 0.08 0.21 O.017 

5.5 -0.095 2.6;. -C.248 0.31 0.16 O.050 

6.0 -0.078 2.5^ -0.198 0.42 0.17 0.071 

6.5 -0.071 2. 49 -0.177 0.47 0.17 O.080 

7.0 -0.070 2.45 -0.171 0.55 0.17 0.093 
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Table VIII 
J-U (26 June-7 July) 

Depth 

CM 
0.0 0.180 2.71 0.488 0.00 0.15 0.00 

0.5 0.149 2.79 0.416 -0.39 0.27 -0.105 

1.0 0.116 2.88 0.334 -0.63 0.24 -0.151 

1.5 0.882 2.97 0.244 -0.74 0.11 -0.081 

2.0 0.043 3.10 0.133 -0.86 0.15 -0.129 

2.5 -0.006 3.10 0.019 -0.74 0.35 -0.259 

3.0 -0.0*4 2.92 -0.128 -0.55 O.87 -0.478 

3.5 -0.066 2.7^ -0.181 -0.37 0.93 -0.3^4 

4.0 -0.082 2.62 -0.21.5 -0.17 O.58 -0.099 

4.5 -0.093 2.5^ -0.236 0.04 0.32 0.013 

5.0 -0.102 2.51 -0.256 0.29 0.19 J.055 

5-5 -0.109 2.50 -0.272 0.53 0.20 0.106 

6.0 -0.114 2.49 -0.284 0.72 0.15 0.108 

6.5 -0.118 2.49 -0.294 0.82 0.16 0.131 

7.0 

1  

-0.120 2.49 -0.299 1.02 0.23 0.235 
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Table VIII 
J-ll (17-21 July) 

Depth 
(e)¥*vOx to (.c)*\-*)*to~3 

0.0 0.190 3.25 0.617 0.00 0.15 0.00 

0.5 0.156 3.21 0.501 -0.46 0.14 -0.064 

1.0 0.117 3-16 3.70 -0.73 0.13 -0.095 

1^5 0.073 3.15 0.230 -0.93 0.16 -0.147 

2.0 0.036 3.19 0.115 -1.09 0.38 -o.4l4 

2-5 0.006 3.24 C.019 -1.11 0.77 -0.855 

3.0 -0.027 3.25 -0.088 -1.06 1.19 -1.261 

3.5 -0.065 3.13 -0.203 -0.92 0.98 -0.902 

^.0 -0.103 2.65 -0.271 -0.73 0.42 -0.307 

^•5 -0.129 2.54 -0.328 -0.44 0.24 -0.106 

5.0 -0.125 2.51 -0.314 -0.10 0.18 -0.018 

5-5 -0.115 2.50 -0.287 0.21 0.13 0.027 

6.0 -0.110 2. k9 -0.274 0.39 0.12 0.047 

6.5 -0.110 2.49 -0.274 0.52 0.23 0.120 

7.0 -0.110 2.49 -0.274 O.65 0.37 0.241 
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Table VIII 
J-17  (18-25 June) 

Depth £*/ax?_ 

0.00 0.0 0.126 3.81* 0.484 0.00 o.4o 

0.5 0.106 3.81* 0.407 -0.05 0.20 -0.010 

1.0 0.085 3.81* 0.326 -0.17 0.08 -0.014 

1.5 0.062 3.81* 0.238 -0.32 0.06 -0.019 

2.0 0.04l 3.87 0.159 -0.52 0.08 -0.042 

2.5 0.022 4.00 0.088 -0.73 0.50 -0.219 

3.0 -0.002 4.20 -0.008 -0.86 1.36 -1.170 

3.5 -0.028 4.20 -0.118 -0.87 1.78 -1.548 

4.0 -0.053 4.13 -0.219 -0.81 1.00 -0.810 

*.5 -O.O69 4.04 -O.279 -0.72 0.47 -0.338 

5.0 -0.072 4.00 -0.2S8 -0.57 0.24 -0.137 

5.5 -0.070 3.97 -0.278 -0.4o 0.23 -0.092 

6.0 -0.070 3.97 -0.278 -0.24 0.28 -0.67 

6.5 -0.072 3.97 -0.286 -0.10 0.52 -0.052 

7.0 -0.080 3.97 -0.318 0.06 O.58 0.035 

7-5 -O.O87 3.97 0.345 0.02 0.63 0.013 

1 
 i 

i 
I 
! 

I 

I 
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Table VIII 
J-17 (26 June-7 July) 

. 

Depth vi. %*/&%* vr, <*V&x, $x &3/W Crt ^Va*,. 
Vyvx) L*"s-^ C^tA-^MO lej****-*)*^ (r^sr) v*f CO^^MO U,«w-2» V»)K«J 

0.0 0.131 3.84 0.503 0.00 0.41 0.00 

0.5 0.111 3.84 0.426 -0.04 0.26 -0.010 

1.0 0.092 3.90 0.360 -0.18 0.08 -0.014 

1.5 0.068 3-94 0.268 -0.43 0.07 -0.031 

2.0 0.047 4.00 0.188 -0.72 0.29 -0.209 

£.5 0.022 4.10 0.090 -0.90 0.54 -0.486 

5.0 -0.004 4.13 -0.017 -0.92 0.70 -0.644 

5.5 -0.026 4.07 -0.106 -1.00 0.99 -0.990 

4.o -0.044 3.97 -0.175 -0.95 0.88 -0.836 

4.5 -0.058 3.90 -0.226 -0.89 0.35 -0.312 

5.0 -0.082 3.87 -0.317 -0.74 0.11 -0,081 

5-5 -0.102 3.87 -0.395 -0.56 0.19 -0.106 

6.0 -0.116 3.84 -0.445 -0.32 0.35 -0.112 

6.5 -0.118 3.04 -0.453 -0.06 0.39 -0.23 

7.0 -0.112 3.84 -0.430 0.18 0.37 0.67 

7.5 -0.102 3.84 -3.92 

  

0.43 0.38 0.163 
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Table VIII 
(17-21 July) 

Depth 

0.0 0.l4l 3.94 0.555 0.00 0.60 0.00 

0.5 0.120 3.94 0.473 -0.03 G.32 -0.010 

1.0 0.094 3.9^ 0.370 -0.15 0.10 -0.015 

1.5 0.064 3.97 0.254 -0.35 0.06 -0.021 

2.0 0.040 4.03 0.161 -0.58 0.19 -0.110 

2-5 0.022 4.20 0.092 -0.78 0.37 -0.289 

5.0 -0.001 4.30 -0.004 -0.92 1.24 -I.l4l 

3.5 .027 4.23 -0,110 0.99 1.66 -1.643 

4.o -0.045 4.07 -0.183 -0.96 0.97 -0.931 

H.5 0.058 3.94 -0.229 -0.85 0.46 -0.391 

5.0 0.073 3.94 -0.288 -0.64 0.17 -0.109 

5-5 -O.O85 3-90 -0.331 -0.42 0.13 -0.55 

6.0 -0.094 3.90 -0.367 -0.19 0.25 -0.048 

6.5 -0.099 3.90 -0.386 +0.06 0.38 0.023 

7.0 -0.100 3.90 -0.390 0.31 0.45 o.l4o 

7-5 -0.100 3.70 -0.390 0.71 0.49 0.348 

} 

T 
4 

i 
I 
i 

i 
! 

1 
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Table VIII 
J-24  (18-25 June) 

Depth Cri ^/a*, ^» ^/d*< VTi ^A<v 3t <%* 
yw) ^rvx*-\) (c>#A*)x*0 C^m^s-'^tc Uv\v*.V»cr CP>«A*)*.V6* 

0.00 0.0 0.220 4.59 0.010 0.00 0.07 

0.5 0.120 4.59 0.551 0.60 0.03 0.018 

1.0 0.042 4.59 0.193 0.57 0.C2 0.011 

1.5 0.002 4.65 0.009 0.33 0.02 0.007 

2.0 -0.024 4.69 -0.113 -0.17 0.10 -0.017 

2.5 -0.043 4.86 -0.209 -0.72 0.26 -0.187 

3.0 -O.O58 5.05 -0.293 -1.34 0.70 -0.938 
i 

3.5 -0.070 5.41 -0.379 -1.75 1.13 -1.978 

4.0 -O.O76 5.51 -0.419 -1.90 0.80 -1.520    , 

*.5 -0.080 5.68 -0.454 -2.06 0.30 -0.618 

5.0 -0.080 5.81 -0.465 -2.08 0.16 -0.333 

5.5 -0.080 5.87 -C.470 -2.04 0.13 -0.265 

6.0 -0.080 5-97 -0.478 -1.81 0.18 -0.326 

6.5 -0.080 6.04 -0.483 -I.56 0.17 -0.265 

7.0 -0.0&0 6.07 -0.486 -1.17 0.11 -O.129 
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Table VIII 
j-24 (26 June-7 July) 

Depth 

(m) 
viz 

C^wrV)x«ol 

0.0 0.211 4.89 1.032 0.00 o.o4 0.00 

0.5 0.134 4.89 0.656 0.40 0.03 0,012 

1.0 0.054 4.92 0.266 0.34 0.02 0.007 

1.5 0.001 4.95 0.005 0.10 0.02 0.002 

2.0 -0.033 5.05 -0.167 -0.33 0.03 -0.010 

2.5 -0.052 5.22 -0.271 -1.07 0.14 -0.150 

3.0 -O.O58 5.38 -0.312 -1.83 0.47 -0.860 

3.5 -0.059 5.61 -0.331 -2.16 0,95 -2.052 

4.0 -0.060 5.81 -0.349 -2.24 0.82 -1.837 

4.5 -0.061 6.04 -0.368 -2.38 0.33 -0.785 

5-0 -0.072 6.i4 -0.442 -2.37 0.18 -0.427 

5-5 -0.095 6.20 -0.589 -2.33 0.15 -0.349 

6.0 -0.110 6.23 -0.685 -2.12 0.20 -0.424 

6.5 -0.110 6.27 -0.690 -1.54 0.18 -0.277 

7.0 -0.110 6.27 -0.690 -1.10 0.10 -0.110 
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Table VIII 
J-24 (17-21 July) 

Depth 

V*0 
5\ *S/AXx 

0.0 0.255 4.40 1.054 0.00 0.11 0.00 

0.5 0.145 4.40 0.658 0.64 0.06 0.058 

1.0 0.057 4.45 0.255 0.75 0.02 0.015 

1.5 0.001 4.46 0.005 0.56 0.05 0.017 

2.0 -0.054 4.49 -0.155 0.51 0.04 0.012 

2.5 -0.056 4.59 -0.257 -0.25 0.11 -0.025 

?.o -0.072 4.69 -0.558 -0.78 0.46 -0.559 

3.5 -0=085 4.82 -0.400 -1.28 0.98 -1.254 

4.0 -0.092 4.99 -0.459 -1.49 0.86 -1.281 

**5 -O.O98 5.12 -0.502 -1.87 0.35 -0.654 

5-0 -0.105 5.18 -0.544 -1.95 0.16 -0.512 

5-5 -0.107 5-22 -0.558 -2.05 0.16 -0.528 

6.0 -0.109 5-22 -0.569 -1.84 0.21 -0.586 

6.5 -0.109 5.22 -0.569 -1.50 0.17 -0.221 
1 ! 

7.0 -0.109 5.22 -O.569 -0.86 0.08 -0.069 
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Table IX 
J-ll (18-23 June) 

Depth -1. 6w£.QLv> 

0.0 ,     -2.^ - 538.0 -0.0 _ 2.74 L-538.4 

0.5 -2.3 410.0 -6.5 2.74 -403-9 

1.0 -2 A 295-0 -12.1 2.74 -283.2 

1.5 -1.4 189.0 -28.8 2.75 -161.5 

2.0 -1.1 104.0 -53.0 4.61 - 54.5 

2.5 -1.9 10.0 -90.9 6.20 (6.6 

3.0 -1.3 -95.0 -107.9 5.26 198.9 

?..5 -2.3 -198.0 -73.1 4.76 268.6 

4.0 -2.4 -276.0 -24.7 4.47 298.6 

4.5 3-6 -306.0 6.4 3.82 305.0 

5.0 4.4 -287.0 1.7 3.25 277.6 

5-5 7.2 -248.0 5-0 4.24 231.6 

6.0 10.0 -198.0 7-1 4.69 176.2 

6.5 10.8 -177.0 8.0 5.88 152.3 

7.0 9.6 -171.0 9-3 10.50 141.6 

3 

1 

] 

•t 

] 

] 

1 

I 

I 

1 

I 

! 

I 

I 

I 

t 

I 
i 

I 
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Table IX 
J-ll (26 June-7 July) 

Depth 

((YM 
AS/*- 

0.0 -1.2 488.0 0.0 -8.42 -478.4 

0.5 -1.1 4l6.o -10.5 -8.42 -396.0 

1.0 -1.2 334.0 -15.1 -8.42 -3OQ.3 

1.5 -0.5 244.0 - 8.1 -8.42 -227.0 

2.0 -1.0 133.0 -12.9 -6.52 -112.6 

2.5 -1.3 19.0 -25.9 -5.89 14.1 

3.0 -1.0 -128.0 -47.8 -5.23 182.0 

3.5 -0.1 -181.0 -34.4 -5.24 220.7 

4.0 -0.8 -215.0 -9-9 -4.89 230.6 

*.5 1.3 -236.0 1.3 -4.90 238.3 

5.0 1.3 -256.0 5.5 -4.98 254.2 

5-5 1.4 -272.0 10.6 -4.98 265.O 

6.0 2.6 -284.0 10.8 -5.05 276.1 

6.5 3-1 -294.0 13.1 -5.09 282.9 

7.0 2.4 -299.0 23.5 -5-13 278.2 
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Table IX 
J-11 (17-21 July) 

Depth 

0M 
0\ *> Vfc*, 

0.0 0.2 617.O O.v. -0.51 -6l6.7 

0.5 0.0 501.0 -6.4 -0.51 -494.1 

1.0 0.0 370.0 -9.5 -0.51 -360.0 

1.5 -2.2 230.0 -14.7 -0.34 -212.8 

2.0 -0.1 115.0 -41.4 0.98 -   -4.5 

2.5 -0.2 19.0 -85.5 1.75 65.0 

3.0 0.0 -88.0 -126.1 1.75 212.3 

3-5 0.7 -203.0 -90.2 1.58 290.9 

4.o 0.4 -271.0 -30.7 1.91 299-4 

h.5 -2.9 -328.0 -10.6 2.17 359-3 

5.0 -3.6 -314.0 -1.8 1.83 517.6 

5-5 -5-5 -287.0 2.7 2.12 287.7 

6.0 -6.7 -274.0 4.7 2.01 •274.0 

6.5 -6.5 -27^.0 12.0 3.02 Z65-5 

7.0 -4.9 -274.0 24.1 5.13 249 = 7 
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11 
Table DC 

J-17 (18-23 June) 

• Depth 

i i 
0.0 -4.2 484.0 0.0 

0 
1.29 *-481.1 

• 0.5 -3.6 407. C -1.0 1.29 -403.7 

If "j 1.0 -1.3 326.0 -1.4 1.29 -324.6 

1.5 0.0 238.0 -1.9 0.61 -236.7 

,1 2.0 -0.1 159.0 -4.2 0.17 -15^.9 

1 2.5 0.1 88.C -21.9 -1.00 - S5.2 

3.0 0.8 -8.0 -117.0 -O.76 125.0 

i 3.5 2.5 -118.0 -154.8 -0.6k •270.9 

4.0 4.8 -219.0 -81.0 -0.5S 29^.3 

j 
fc.5 15-5 -279.0 -33.8 -0.62 

j 
'297.9 

I 
5.0 14.5 -288.0 -13-7 -oM ,2^7,6 

5-5 10,0 -9.2 -0.68 27V. 9 

• 6.0 10.5 -278.0 -6.7 -1.17 275-4 

6.5 11-9 -286.0 -5-2 -0.60 279.9 

7.0 12.C -318.0 3.5 -1.03 
! 

303.5" 

7-5 12.0 -545.0 i.3 -0.09 332.6 
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Table IX 
J-17 (26 June-7 July) 

Depth 

(*0 
0.0 -1.8 503.0 0.0 -0.60 

•   ,•  

,500.6 

0.5 -1.2 1*26. c -1.0 -0.60 -423.2 

1.0 -1.1 360.0 -1.4 -0.60 -356.9 

1.5 0.0 268.0 -3.1 -0.60 -254.J 

2.0 0.0 18S.0 -20.9 -0.39 -'6 7 

2-5 1.0 90.0 -48.6 -0.61 - 1.6 

3.0 4.0 -17.c -64.4 -0.54 81.5 

3.5 4.0 -106.0 -99.0 -0.87 £01.9 

4.0 k.o -175.0 -83.6 -1.14 £55- 7 

4.5 5.3 -226.0 -31.2 -1.23 253.2 

5-0 4.9 -317.0 -8.1 -1.44 321.6 

5-5 3-8 -395.0 -10.6 -1.49 403.3 

6.0 3.7 -445.0 -11.2 -1.53 454.0 

6-5 3.7 -453.0 -2.3 -1.63 453-2 

7.0 3.7 -430.0 6.7 -0.34 419.9 

7-5 3.7 -392.0 16.3 -o.oa 372.1 

1 

1 

I 

I 

I 

I 

I 

I 

I 

1 

I 

i 

I 
i 
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Table IX 
J-17 (17-21 July) 

Depth 

0.0 -0.2 555-0 0.0 5.05 -559.8 

0.5 -0.5 473.0 -1.0 2 •"•' -476.6 

1.0 -1.6 370.0 -1.5 5.05 -372.1 

1.5 -1.9 25^.0 -2.1 1.96 -252.O 

2.0 -1.1 161.0 -11.0 1-55 -150.5 

2.5 -1.2 92.0 -28.9 0.86 -  52.8 

3.0 -1.9 4.0 -114.1 0.0 116.0 

3-5 -3-5 -11^.0 -164.3 0.0 281.8 

fc.o -4.9 -183.0 -93.1 0.25 281.3 

4.5 -11.3 -229.0 -39-1 -0.31 279.7 

5.0 -ic. 9 -288.0 -10.9 -0.63 310.4 

5.5 -9.6 -331.0 -5-5 -0.81+ Sl+6.9 

6.0 -8.7 -367.0 -4.8 -0.93 381.4 

6.5 •8.9 -386.0 2.3 -1.20 393.8 

7.0 -9-4 -390.0 l4.o -0.38 335.8 

7.5 -9.5 3'i-.8 -0.1+8 3-'5.2 
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Table IX 
J-24 (18-23 June) 

Depth 

0.0 -0.71 1010.0 
0 

0.00 
0 

0.16 -1009.5 

0.5 0.05 551.0 1.8 0.16 - 553.0 

1.0 0.09 193.0 1.1 0.16 - 194.4 

1.5 0.0 9.0 0.7 -4.87 - 4.8 

2.0 0.0 -113.0 -1.7 -11,74 126.4 

2.5 -0A2 -209.0 -18.7 -13.46 241.6 

3.0 0.0 -293.0 -93.8 -15.76 402.6 

3-5 -0.99 -379.0 -197.8 -15.08 592.9 

4.0 -0.52 -419.0 -152.0 -14.78 -586.3 

4.5 1.30 -454.0 -61.8 -14,17 523.7 

5.0 1.60 -465.0 -33.3 -15.78 512.5 

5.5 2.60 -470.0 -26.5 -22.68 -516.6 

6.0 2.60 -478.0 -32.6 -30.55 •538.6 

6.5 2.60 -483.0 -26.5 -38.23 545-1 

7.0 2.90 -486.0 -12.9 -33.26 

_J 
529.3 

I 

I 

I 

I 

I 

I 
1 
I 

] 

I 
I 
] 

I 

I 

I 
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Table IX 
J-24 (26 June-7 July) 

Depth _L   duj^04V> 

0.0 -0.71 
• ^y  

1032.0 0.0 15.74 -1047.0 " 

0.5 -o.8o 656.0 1.1 15.74 -672.O 

1.0 -0.94 266.0 0.7 15.74 -281.5 

1.5 -0.75 5.0 0.2 13.50 -18.0 

2.0 -1-30 -167.0 -1.0 11.84 157.5 

2.5 -1.20 -271.0 -15.0 15A3 271.8 

3.0 -l.6o -312.0 -86.0 11.67 587.9 

3.5 -1.10 -331.0 -205.2 10.17 527.1 

i^.o -1.60 -349.0 -183-7 10.71 •523.6 

4.5 -0.09 -368.0 -78.5 11.67 V34.9 

5-0 0.l4 -442.0 -42.7 11.44 -473-1 
1 

5-5 1.10 -589.0 -34.9 8.90 •613.9 
1 

6.0 1.10 -685.0 -42 .4 5.74 720.6 

6.5 1.10 -690.0 -27.7 3.20 713.4 

7-0 1.10 -690.0 -11.0 1.00 698.9 
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Table IX 
J-24 (17-21 July) 

Depth 

(jnn) 
as At, IT, dVk*. 

0.0 -0.71 1034.0 0.0 3.86 -1037.2 

0.5 -1.20 638.0 3.8 3.86 -644.5 

1.0 -1.50 253.0 1.5 3.86 -256.9 

1-5 -1.70 5.0 1.9 1.64 -6.8 

2.0 -1.10 -153.0 1.2 -1.52 15^.4 

2.5 -1.10 -257.0 -2.5 -3.46 264.1 

|         3.0 -0.61 -338.0 -35.9 -3.40 377-9 

3.5 -1.60 -400.0 -125.4 -3.65 .530.6 

4.0 -0.75 -459.0 -128.1 -3.93 591.7 

-0.56 -502.0 -65.4 -4.52 572.6 

5-0 -0.80 -544.0 -31-2 -2.60 5J&.6 

5-5 -0.94 -558.0 -32.8 -7.32 5?9.0 

6.0 -1.20 -569.O -38.6 -11.53 620.3 

6.5 -1.20 -569.O -22.1 -12.90 605.2 

7.0 -1.20 

1 

-569.O 

j 

i  

-6.9 -15.22 592.3 
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Table X 
J-ll (18-23 June) 

• 

Depth 

-324.6 37-7 0.0 4.30 
—»-y  

538.^ 

0.5 4.30 403.9 1717.4 -199.7 

1.0 4.30 283.2 3209.4 -373.2 

1.5 If .30 161.5 ^4159.4 -483.7 

2.0 3.71 54.5 4632.4 -624.3 

2.5 3.21 -76.6 •4934.4 -768.6 

3.0 3.06 -198.9 ,4498.4 -735.0 

3-5 2.88 -268.6 •^795.4 -658.9 

4.0 2.64 -298.6 ,3314.3 -570.9 

4.5 2.49 -305.0 .•2239-1 -449.6 

5.0 
1 

2.35 -277.6 1525.7 -324.6 

5-5 2.19 -231.6 924.3 -215.1 

6.0 1.98 -176.2 515.9 -13C 3 

1       6.5 1.69 -152.3 2.17.6 -64.4 

7.0 

 1 

1.19 -l4l.6 0.0 J.O 

* «--($+*<^°l& + ±h'JJ-&p) 
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Table X 
j-11 (26 June-7 July) 

Depth 

(<)¥vrH-0)Uo4 
2L. VJj f\   CkXi 

0.0 4.16 478.4 -^15,0 109.8 

0.5 4.16 396.0 964.0 -115.9 

1.0 4.16 309.3 2473.0 -297.2 

1.5 U.16 227.O 3047.0 -429.5 

2.0 3-71 112.6 M12.0 -594.6 

2.5 3-21 -14.1 4903.0 -763.7 

3.0 3.06 -182.O 4523.0 -739.1 

3.5 2.88 -220.7 3903.0 -677.6 

4.o 2 64 -230.6 3277.0 -620.6 

4.5 2.49 -238.3 2580.0 -538.2 

5-0 2.35 -254.2 2104.0 -447.7 

5-5 2.19 -265.O 1509-0 -344.5 

6.0 1.98 -276.1 938.0 -236.9 

6.5 I.69 -282.9 420.0 -124.3 

7.0 1.19 -278.2 0.0 0.0 
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Table X 
J-11(17-21 July) 

Depth uo f\ ^IvjkjAAX! <.vris'> 
(,w\) CwOjX.VO (S^HC**-*) * 10* (^vyC*«>-*)*.\o 1   -^ww    ;>- J *VO^ 

0.0 4.43 

J 

616.7 -685.O 77.4 

0.5 4.1+3 494.1 1736.0 -196.1 

1.0 4.45 360.0 3576.0 -407.2 

1.5 4.43 212.8 4776.0 -539.0 

2.0 3-71 74 s 5421.0 -730.6 

2.5 3.21 -65.0 5806.0 -904.4 

3.0 3.06 -212.3 5363.0 -876.3 

3.5 2.88 -290.9 4588.0 -796.5 

4.o 2.64 -299.4 -712.1 

^.5 2.49 -339.3 2959.0 -594.1 

5.0 2.35 -317.6 2156.0 -485.7 

5-5 2.19 -287.7 1466.0 -334.7 

6.0 1.98 -274.0 879.O -222.0 

6.5 1.69 -265.5 383.0 -113.3 

7.0 1.19 -249.7 ;               0.0 
1 

0.0 
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J-17(l8-23 June) 

Depth u> ft S    ^^ AXj. <Vx*> 

{ft\) Ufc\o* (C^VKV^VO
4

- C<s>w^V*))t\0 C«)v^\   S~0*vO^" 

0.0 3.03 481.1 11.0 -1.8 

0.5 3.03 403.7 1353.0 -223.3 

1.0 3.03 324.6 2483.0 -409.7          | 

1.5 3.03 236.7 3341.0 
1 

-551.3 

2.0 J.02 15*-9 3932.0 -651.O 

2.5 2.69 65.2 4278.0 -795.2 

3.0 2.34 -125.0 4271.0 -912.6 

3.5 2.17 -270.9 3792.0 -873.7 

k.o 2.02 -295.8 3191.0 -789.9 

h.5 1.80 -297.9 2616.c -726.7 

5.0 1.63 -287.6 2112.0 -647.9 

5.5 1.57 -277.9 1657.0 -527*7 

6.0 1.53 -275^ 1220.0 -398.7 

6.5 l.kh -279.9 807.0 -28c.2 

7.0 1.3': -312.8 402.0 -150.0 

7.5 1,06 -3^5.9 0.0 0.0 
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Table X 
J-17 (26 June-7 July) 

Depth CO A ^TvjLi A M(V <lo-;V> 

CM (_W^<ic> l<y*cH-^><A* {c\ vw-x s-x)>cvo C-iwcVVio* 

0.0 3.31 500.6 355. c -53.6 

0.5 3.31 423.2 1755.0 -265.I 

1,0 3.31 356.9 2937.0 -443.5 
j 

1.5 3.31 264.3 3873.0 -585.c 
1 

2.0 3.02 166.7 4512.0 -747.0 

2.5 2.69 41.8 4834.0 -898.5 

3.0 2.34 -81.5 4794.0 -1024.4 

3.5 2,17 -201.9 4474.0 -1030.9 

k.o -255.7 3991.0 -987.9 

4.5 1.80 -253.2 3506.0 -973.9 

5.0 1.63 -321.6 3025.0 -927.9 

1-    r* 1.57 -403.3 2449.0 -779.9 

6.0 1.53 -454.0 1784.0 -583.0 

6.5 1.44 -453.2 1107.0 -384.4 

7.0 1.34 -419.9 493.0 -183.9 

7.5 1.06 -372.1 0.0 0.0 
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Table X 
j-17 (17-21 July) 

Depth uo A HEI LU A   A-<i <^v> 
(«C) C^ * \ o GVVCVOM©* C^V^v-^X-VG C^VA-H"')*10* 

0.0 3.06 559.8 60.0 0 n, 

0.5 3.06 476.6 1659.0 -268.0 

1.0 3.06 372.1 2943.0 -480.6 

1.5 3.06 252.0 3914.0 -639.6 

2.0 3.02 150.5 4pl0.0 -746.7 

2.5 2.69 62.8 48li3.0 -90G.2 

3.0 2.34 -116.0 4779.0 -1021.1 

3.5 2.17 -281.8 4314.0 -994.0 

4.0 2.02 -281.3 3714.0 -919.3 

4.5 1.80 -279.7 3181.0 -883.6 

5.0 1.63 -310.4 2683.O -823.0 

5.5 1.57 -346.9 2161,0 -688.2 

6.0 1.53 -381.4 1594.0 -520.9 

6.5 1.44 -393.8 1013•0 -351.7 

7.0 1.34 -385.8 467.0 -174.3 

7.5 1.06 -365.2 0.0 0.0 
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Table X 
J-24 (13-23 June) 

  

Depth vxi « **>  v>j A GkX-v <u-^s> 

(*,) (*v\Wvo* C^i/vcV-')**©* («^v*v*S.-^>Cvo l^cV)*^ 
0.0 3.47 1009.5 480.0 -69.2 

O.p 3.47 553.0 3080.0 -443.8 

1.0 3.47 194. 4 4284.0 -617.3 

1.5 2.71 4..8 4624.0 -853.1 

2.0 2.12 -126.4 4489.0 -1058.7 

2.5 1.62 -21*1.6 4i63.o -1284.9 

3.0 1.32 -402.6 3701.0 -1401.9 

3.5 1.20 -592.9 3064.0 -1276.7 

4.0 1.13 -586.3 2364.0 -1046.0 

*.5 c.96 -523.7 1784.c -929.2 

5.0 0.90 -512.5 1302.0 -723.3 

5-5 0.71 -516.6 870.O -612,7 

6.0 0.55 -538.6 549.0 -499.1 

6.5 0.51 -545-1 260.O -254.9 

7.0 0.46 

! 

-529.3 O.C 

1 

0.0 
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TaMe X 
j-24 (26 June-7 July) 

-1 

Depth uo A ^_ OJ A^x-^ <<v> 
M Cm} <»o"5 

(<yv\*«r')>odev 
(^t^r's-O^c C^VA^vOxVO4" 

0.0 3.11 10V7.0 377.0 63.6 
1 

0.5 5.11 672.0 2652.0 -426.6 

1.0 3.11 281.5 4286.0 -689.1 

1.5 2.71 18.0 4755-0 -877.3 

2.0 2.12 -167.5 4559.0 -1075.2 

2.5 1.62 -271.8 4l47.0 -1279.9 

3.0 1.32 -387.9 3679.0 -1393.6 

3.5 1.70 -527.1 31J.4.0 -1297.5 

4.0 1.13 -523.6 2^94.0 -1103.5 

4.5 0.96 -43^.9 1996.0 -1059.6 

5.0 0.90 Il71     1 1589.O -882.8 

5-5 0.71 -613.9 1136.0 -800.0 

6.0 0.55 -720.6 722.0 -656.4 

S.5 0.51 -713.4 339.0 -332.3 

7-0 0.45 -698.9 0.0 o.c 
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Table X 
J-24 (17-21 July) 

Depth U0 A ^£ uu A AX-U ^•1V> 

{**) C*^*vo" (.CJVAH.-' J*VO* (c^V) Nio ^^v'3*^0^ 
0.0 3.59 1037.2 

—V •                              - 

125.0 -17.4 

0.5 3.59 644.5 2985.0 -415.7 

1.0 3.59 256.9 4446.0 -619.2 

1.5 2.71 6.8 4866.0 -897.8 

2.0 2.12 -154,4 4684.0 -1104.7 

2.5 1.62 -264.1 4501.0 -I327.P 

3.0 1.32 -377.9 3842.0 -1455.3 

3.5 1.20 -530.6 3282.0 -1367.5 

4.0 1.13 -591.7 2615.0 -II56.2 

4.5 0.96 -572.6 2007.0 -1045.3 

5.0 0.90 -578.6 1476.0 -820.0 

5-5 0.71 -599.0 987.0 -605.I 

6.0 0.55 -620.3 615. c -559.1 

6.5 0.51 -605.2 288.0 -282.4 

7.0 0.46 rev"   '* -0.0 
1 

-CO 
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