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CURRENTS OBSERVED IN JUAN DE FUCA SUBMARINE
CANYON AND VICINITY, 1971

G.A. Cannon, N.P. Laird, and T.V. Ryan

Description is given of the experiment and of
the current measurements and related data made in
the Juan de Fuca submarine canyon, on the surround-
ing continental shelf, and in the mouth of the
Strait of Juan de Fuca during October-November 1971.
Flow in the canyon, in general, substantiated spec-
ulations in Cannon (1972). Inertial oscillations
were observed in the surface layer over the shelf.
Qutflow was observed in the mid to bottom waters in
the mouth of the Strait for periods of several days
corresponding with out-canyon flow. Bottom currents
on the shelf flowed toward the canyon from north and
south.

1. INTRODUCTION

The Pacific Oceanographic Laboratories (POL) conducted an oceano-
graphic survey off the Washington coast during October-November 1971,
Part of this survey was designed to extend exploratory observations made
in the Juan de Fuca submarine canyon in winter 1970 (Cannon, 1972). This
canyon is unique in that it intersects what is thought to be a glacial
trough, and depths exceeding 125 fathoms (229 m) extend across the
continental shelf and into the Strait of Juan de Fuca (fig. 1). This
intersection forms a sill-1ike feature of about 229 m depth near the outer
edge of the shelf at the By station in figure 1. The previous studies
were limited to observations of currents on the sill and 50 m above the

sill, and they showed relatively large excursions both in- and out-canyon.
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Figure 1. Chart of Juan de Fuca submarine canyon and vicinity. Two
closed contours in the canyon are shoal areas. The moorings
are labeled BO, B1, B2, and A.



Major flow reversals primarily appeared related to major wind reversals
observed at Umatilla Light Ship 40 km northeasterly from the mooring.

This report is intended to provide an initial summary of the 1971 current-
meter observations and of some of the other related data. Minimal discus-
sion is given in order that the observations may be made available to
others. A general description of the entire survey and a presentation of

the hydrographic observations is given elsewhere (Ryan et al., 1972).

2. EXPERIMENT DESCRIPTION

Subsurface current-meter moorings were deployed in the mouth of the
Strait of Juan de Fuca (fig. 1, Site A), on the sill in the Juan de Fuca
Canyon (Site Bg), and on the shelf on either side of the Canyon (Sites By,
south, and B, north) on 14-15 October 1971, and they were retrieved on
14 November. Figure 2 (from Ryan et al., 1972) shows the distribution of
instrumentation on the moorings. The components of the moorings and
deployment techniques were the same as those used in a subsequent Puget
Sound experiment (Cannon and Laird, 1972) with the following exceptions.
Two Geodyne current meters (model 102), which record on film 60-sec ave-
rages of speed and 5-sec samples of direction during the 60-sec interval,
were used. Two Braincon meters had 20-min sampling intervals, and all
other meters sampled at 10-min intervals. The thermistor instrumentation
on mooring Bp is described in Ryan et al. One meter had an internal
malfunction resulting in no data, but all other meters had complete records
except for some fogging at the beginning of some of the data films. Table 1

summarizes the mooring instrumentation and data return. Some of the
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Table 1 Summary of Mooring Instrumentation (Local Time T
Se— ;‘-//

+3 Is Used

Meter Depth Variables Sampling Record Length Start Time
(#) (m) (min) (samples) (hrs)  (hr day mo)

Mooring Bg: 48° 04.0'N 125° 18.1'W, 230 m

G102 20 C 10 3803 634 0830 19 X
A299 63 c,T,P 10 4364 727 0920 15 X
B153 125 C 20 2169 723 1340 15 X
A346 175 C,T 10 4365 727 0920 15 X
A347 225 C,T 10 4358 726 0920 15 X

Mooring By: 48° 00.9'N 125° 12.7'W, 152 m

B118 20 C 10 3626 604 1040 15 X
A298 148 C,T 10 4361 727 1040 15 X
Mooring Bp: 48° 07.7'N 125° 22.4'W, 112m
B074 22 c 10 3989 665 ¥ 1740 14 X
A297 108 C,T 10 4450 782 — 1740 14 X
Mooring A:  48° 27.2'N 124° 38.0'W, 272 m
G100 37 C 10 4163 694 0200 17 X
A354 81 C,T,P 10 B cem e - -
BO75 142 C 10 3768 628 0925 14 X
B054 245 C 20 2269 756 0925 14 X

information is duplicated from Ryan et al. Variables C, T, and P signify
currents, temperature, and pressure, respectively. A, B, or G with meter
numbers signifies Aanderaa, Braincon, or Geodyne, respectively.

Auxiliary tide and wind data were obtained at Neah Bay by the National
Ocean Survey and at Umatilla Light Ship by the U.S. Coast Guard (fig.1),
respectively, and were made available to us. Temperature-salinity sections
along the canyon are reproduced in plate 8 of the data summaries. Other
STD data obtained during the survey are described in Ryan et al. Two
additional current-meter moorings were deployed further south on the

Washington coast for the University of Washington. One was about halfway



across the continental shelf, and the other was at the edge of the shelf.

These records will not be presented or discussed here.

3. DATA REDUCTION AND PRESENTATION

The Geodyne current-meter records were read from the films, digitized,
and initially processed by the National Bureau of Standards. Subsequent
processing of these records and all processing of the other current-meter
records were carried out as outlined in Cannon and Laird (1972). In addi-
tion, the individual speed and direction records from the Braincon and
Aanderaa meters were smoothed point-by-point over 90-100 min to form new
series prior to plotting the progressive vector diagrams. Geodyne records
were not smoothed in this manner, because it was thought sufficient direc-
tion smoothing was done by the sampling process. All data are presented
as plates in section 7, data summaries, at the end of the report. The
data are grouped so the user may assess variations throughout the water

column by examining one kind of information from all instruments.

3.1 Histograms
The current-meter data have been displayed as histograms of direction
(plates 1, a-d) and speed (plates 2, a-d). Directions were grouped in
3° intervals, and speeds were grouped in 1 or 2 cm/s intervals for Brain-
con and Geodyne or for Aanderaa meters, respectively. The data are
presented as actual numbers of observations in each group and as a
percentage of the maximum number of observations in any one group. The

percentage distribution is represented by 100 %'s for the group with the



maximum number of observations and by a number of %'s for each of the
other groups equal to the ratio of the number of observations in the

group to the maximum number. The middle direction or speed is given in
the right-hand column, and the number of observations is given in the next

column to the left.

3.2 Progressive Vector Diagrams

Progressive vector diagrams (plates 3, a-d) were constructed by vector
addition of hourly vector averages of currents. The diagrams do not
represent real particle trajectories, but they give an indication of the
longer period fluctuations in the motion at a single point. Because of
the complexity of some of the diagrams, the scales vary at 5, 10, or 20 km
per division. Start times are given in table 1, and the axes are north
and east. Geodyne meters have %'s at 24-hr intervals, and all other meters
have +'s at 12-hr intervals.

The vector mean currents (plate 4) are presented to summarize all the
observations in one figure. They represent vectors drawn from the start
to the end of each progressive vector diagram. Note that a small vector
mean current does not necessarily imply small currents.

The winds also are presented as a progressive vector diagram (plate
5 a) with directions representing flow toward that direction (opposite to
conventional weather direction). The winds were recorded six times daily
(0300, 0700, 0900, 1500, 1900, and 2100 PST) at Umatilla Light Ship. Each
speed and direction was assumed constant until the time of the subsequent

observation. This diagram was found more useful than the plotting of



time-series of speed and direction as in Cannon (1972, fig. 3), which is

redrawn here as a progressive vector diagram (plate 5 b).

3.3 Time Series

The original time-series data at the moorings and the tides at Neah
Bay have been plotted on a common time scale (plates 7, a-d). The origin
is 1000 on 14 October. At mooring A the +u direction was taken, roughly,
along the axis into the estuary (easterly). At the B, mooring the deeper
three current meters were in the canyon (fig. 2), and the +u direction at
those meters was taken, roughly, along the axis into the canyon toward the
coast (northeasterly). For these instruments the u axis was chosen along
the direction of maximum variance (Cannon, 1969). The +u direction at all
other meters, which were at or above the level of the continental shelf,
was taken to be 90°. The +v direction was 90° to the left of +u for all

cases. Table 2 summarizes some of the statistics. The means (u and v)
and variances were calculated for the maximum number of lunar days in the
records. VMC is vector mean current.

The Aanderaa pressure gauge malfunctioned causing the flattening of
the extremes, thus this pressure data should be used with caution. Be-
cause of an error in data reduction, 1.5 °C should be added to the

Aanderaa temperatures in plate 7.

3.4 Fourier Representations
A fast Fourier transform algorithm (FFT) was used to compute the

Fourier coefficients for the time-series of u and v components of velocity



Table 2. Statistics over the maximum number of lunar days in the current-
meter records.

Depth  Directions of u v Variance Lunar

+u vMC % 9 To£a12 Days

(m) (°T) (°T) (cm/s)  (em/s)  (cme/s€)  (em®/s)  (#)
Mooring B

20 90 78 8.3 1.8 342 686 25

63 90 78 6.8 1.4 168 282 29

125 60 56 9.6 .6 355 427 28

175 43 36 10.7 1.3 588 607 29

225 36 40 3.6 -.3 387 405 29
Mooring Bj

20 90 89 8.6 N 361 746 24

148 90 0 0. 2.6 50 85 29
Mooring Bp

22 90 112 12.6 -4.9 472 991 26

108 90 165 .9 -3.2 74 126 29
Mooring A

37 117 104 -10.3 -2.3 2403 2570 27

142 97 101 10.4 - .8 2176 2273 25

245 99 140 1.3 -1.1 1466 1545 30

(plates 6, a-d) using programs outlined in Cannon (1969, 1971). The
calculations were made using record lengths of 30 days (58 M, cycles)

where possible and of 15 days (29 M2 cycles) for the shorter series.

The shorter series were about 3 weeks long, and the coefficients also
have been computed for the last 15 days, but are not reported here.
Magnitudes of the major coefficients were about the same. There actually
were 2160 and 1080 coefficients, respectively for the long and short
series, but only the first 90 or first 45 coefficients are given in

plate 6. Periods less than 8.0 hrs have been omitted, because they were

small. If all of the amplitudes for any component were squared and



divided by two, the resulting series would be a representation called

the periodogram. The sum of all of the values in the periodogram equals
the variance (table 2). Amplitudes are in cm/s, and phases for each
mooring are in degrees relative to the earliest start time for a current-
meter on the mooring (underlined in table 1).

The phases between moorings can be compared by converting them to a
common reference, e.g., the earliest start time, 0925 14 October for moor-
ing A. The new phase q%[, for each period, Tn, is

a g A
$ =P + 3.“.: ;0 L=z

where: qg.is the phase (deg) given in any of plates 6, a-c; Tn is the

corresponding period (hr); and Z; is the number of hours between the
reference start times (underlined in table 1) for mooring A and mooring
Bi (i =0, 1, 2). These times are: Lo = 23.92 hr, T; = 25.25 hr, and
2}, = 8.25 hr. Finally, an integral number times 360° may have to be
subtracted from 4%: to get the phases in a common one-cycle interval.
Because of some uncertainty to the beginning of records with fogged
films, phases were used to determine the best start times for meters G100,
G102, and B153. This was done by comparing phases of similar records for
the two predominate Fourier coefficients. Table 3 summarizes the phases
(hr and min) of inertial, semidiurnal, and diurnal coefficients used in
the comparisons. The phases all have been advanced to 19 October, the
data of the latest starting current meter. There are four groups in the
table. The first compares the three near-surface meters at the B moorings
(fig. 2) where a relatively large inertial oscillation with approximately

equal u and v components was observed. Because the phases were comparable

10



Table 3. Summary of phases to the nearest 5 min giving times of maximum

current for the indicated Fourier coefficient and velocity component on

19 October.
Fourier Velocity Meter Time
Coefficient Component Numbers Range
G102 B118 BO74
16.36 hr u 1555 1535 1450 0105
v 1140 1130 1140 0010
12.41 u 1020 1035 1045 0025
v 0755 0810 0745 0025
A299 A298 A297
12.41 v 1220 1155 1205 0025
24.00 v 0225 0305 0305 0040
A299(40°) B153(40°) A346 A347
12.41 u 1320 1305 1300 1230 0050
24.00 u 0440 0445 0915 0925 -—--
G100 BO75 BO54
12.41 u 1425 1405 1410 0020
24.00 u 0705 0725 0720 0020

to the north and south, there was no reason to expect them to be different

at the center mooring (G102).

The second group is for reference and com-

pares the north component (v) of the next deeper meters which are still
above the depth of the surrounding shelf at each of the B moorings. No
changes in start times were involved. The third group compares the u-
components, all rotated to 40°, of the meters in and above the canyon at

mooring B - Because the phases of the semidiurnal coefficients were
comparable at meters above and below, there was no reason to expect them
to be different at B153. There was a discrepancy for the diurnal coeffi-

cients where the two deeper meters agreed as did the two shallower meters.

11



However, because the semidiurnal coefficient was consistent, the diurnal
was ignored as possibly being a special effect of the canyon. Finally,

the fourth group compares the u-component of the three meters at mooring A.
Because the phases were comparable for both coefficients, at the deeper
two meters it was assumed that they would be the same at the shallower
meter. For comparison the tide and tidal current tables give 1217 and

1336 for the times of high water at Neah Bay and of the maximum flood at
the entrance of the Strait of Juan de Fuca, respectively. Maximum ampli-
tudes of the semidiurnal and diurnal tides at the By mooring occurred at
1320 and 1050, respectively, as indicated by the pressure guage on meter

A299.

4, DISCUSSION

The following observations are noted:

1) Four major events can be observed in most of the progressive vector
diagrams of the current-meter records with the changes occurring about
19 October, 24 October, and 7 November (plates 3, a-d). The large excur-
sions in-canyon from 24 October to 7 November at the bottom two meters
in the canyon are comparable to those reported in Cannon (1972). The
excursions out-canyon during 19-24 October equal the distance following
the canyon-trough across the shelf.

2) Southerly winds commencing early on 17 October and on 7 November
occurred at the same time as the out-canyon excursions (plate 5 a). The
17-24 October southerly winds consisted of three relatively intense Tow-

pressure systems of less than 1000 mb moving through the region. The

12



7-11 November period was one Tow-pressure system of less than 1000 mb
relatively stationary in the northeastern Pacific. The in-canyon excur-
sions occur during periods of northerly to variable winds. Some smaller
scale events also are visible, e.g., a weather system passed through the
region on 2-3 November as relatively strong southerly winds (plate 5 a)
and appears as a reversal of currents in the canyon (plate 3 a).

3) The currents in the canyon appear relatively steady during
much of each of the major excursions (plate 3 as.

4) Bottom currents on the shelf north and south of the canyon have
flow components toward the canyon (plates 3, a and b). During storms
which are quite evident at both locations, westerly (offshore) flow
occurs at mooring Bp and northwesterly flow (along the shelf) occurs at
B1.

5) Flow out of the Strait of Juan de Fuca at the bottom and at mid
depths occurs during the two major out-canyon excursions (plate 3 a).
This is a reversal of the normal estuarine circulation, and apparently it
can persist for several days.

6) Near-surface currents show less direction preference in the
histograms (plates 1, a-c), although there is a general shoreward drift
at all moorings (plates 3, a-c, and 4). These meters were above the
halocline (plate 8). Periods of 1nerti$1 motion of comparable magnitude
were observed near the surface at all three B moorings and of smaller
amplitude at deeper depths at mooring By (plates 3, a-c, and 6, a-c).
There were no periods of offshore flow, particularly none during the

~large in-canyon excursion. Rather, it appears that the in-canyon excur-

13



sions occur as suggested in Cannon (1972) as an estuarine-like flow (plate 8).
7) Bottom temperatures (plate 7 a) show a period of gradual warming
between the times of the first two temperature-salinity sections in
plate 8. This period included the out-canyon flow of 19-23 October, suggest-
ing flushing of bottom water in the canyon. Colder water appears to enter
again during the Tong period of in-canyon flow. The second major out-
canyon excursion starting about 7 November also shows up as a warming in the
bottom water. The last section in plate 8 was made following the retrieval
of the mooring and shows colder water again in the canyon.
8) A series of small temperature inversions shown by the spreading
isotherms at about 7.5 C was observed on all STD sections (Ryan et al., 1972;

and plate 8 here). The meter at 63 m on mooring B, was just at the top of

this inversion layer which also was in the halocline. The progressive
vector diagrams show this meter had characteristics 1ike the near-surface
observations (plate 3 a), and the temperature record for that meter is
relatively constant and unlike the ones in the canyon (plate 7 a).
9) Bottom temperatures on the shelf at both By and Bo were relatively
constant when compared with those observed in the canyon (plates 7, a-c).
10) Drogue measurements made during 4-6 November in the canyon near

the inner most shoal region in figure 1 agree with the current measurements

made at Bg during the same time (plate 3 a; and Ryan et al., 1972, figs.
12-15).
Analysis and further discussion of this data will be presented in a

later paper.
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Note added to text: Ryan et al. indicated considerable tilts of mooring

A. At maximum speeds of 2.0-2.75 knots at 37 m, tilts were 25°-50°. At
the deeper meters the tilts were 25°-30° at speeds up to about 2.0 knots.
A better mooring design is required in these regions of relatively high
speeds. The floatation used here was spherical with buoyancy of about

325-350 pounds. Tilts were insignificant (less than 6°) at all B moorings.
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7. DATA SUMMARIES
Plates 1-8

(See appropriate subsection of section 3 for complete description.)
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26



KILOMETERS

120 140 160 180 200 220 240 260 280 300

100

%2

N
PROUGRESSIVE VECTOR DIAGRAM OF CURRENTS, 1971
48-04 N 125-18.1wW DEPTH 176 METERS

1 A346

24
OCT 15
v T T T T Y T T
o 20 40 60 80 100 120 40 60

KILOMETERS

Plate 3a. {continued)

27

KILOMETERS

PROGRESSIVE VECTOR DIAGRAM OF CURRENTS, 1971

48-04 N 125-181wW DEPTH 226 METERS

A347
Q
8

7
o
21
9!
3
1
o
&
NOV 14
o
91
2- 19
=2
©
g{ocr s
o
24
o . . . -E
o] 20 40 60 80 100 120 140
KILOME TERS



P4

PROGRESSIVE VECTOR DIAGRAM OF CURRENTS, 1971

80

48-010N 125-128W DEPTH 20 METERS
B8
v
e 28 1 NOV 9
¥
¥ Q]
OCT 15
9
x
&1 19 7
) r r v — — T r T E
0 20 40 60 80 00 120 140 160 180 200 220
KILOMETERS

ON PROGRESSIVE VECTOR DIAGRAM
I

OF CURRENTS, 1971
48-010N 125-128W
DEPTH 148 METERS A298
21 NOV 14
(ol
~
10
31 1
7 4 8
z 3
u
by
e}
29{ é23
31 19
g4
9.
ocT 15
o ——— ™ —— =
o 0 20 0 40 50
KILOMETERS

Plate 3b. Progressive Vector Diagrams for mooring Bl.

28



KILOMETERS

160
'z

PROGRESSIVE VECTOR DIAGRAM OF CURRENTS, 1971

48-075N 125-225W DEPTH 22 METERS
o| OCTi4 BO74
31
o 19
8
31 26
Qo
<

1

o NOV 11
el
o v r T T v v v v v — v v .7 r v —E
O 20 4 60 80 100 120 140 160 180 200 220 240 260 280 300 30 340

KILOMETERS

8N PROGRESSIVE VECTOR DIAGRAM OF CURRENTS, 1971
27 48-075N 125-25wW DEPTH 108 METERS
A297

o OCT 4
<]

KILOMETERS
060

o

20

NOV 14

[o} T v y v T —r E
o) 10 20 0 40 50 60 70

KILOMETERS

Plate 3c. Progressive Vector Diagrams for mooring B2.

29



100.00

KILOMETERS
60.00

40.00

20.00

.00

KILOMETERS

PROGRESSIVE VECTOR DIAGRAM OF CURRENTS, 1971 nov's
8 48-272N  124-380W DEPTH 141 METERS
8075
8N
° 5
(o] 20 40 60 80 100 120 140 160 80 200 220 240
KILOMETER!
3- OCT 4 OMETERS
q
— 23
Q e“,‘ 19
<
IS
2
2 1 o
—— \\‘ <
P 1
°3 S =<
q
= t=">
—— e ST
=D
o
&
—
kY PROGRESSIVE VECTOR DIAGRAM OF CURRENTS, 1971 ,
48-272N 124 -380W DEPTH 242 METERS ‘v 8
8054 el
Q
NOV 14
0 ‘?‘\ ‘
“-_ ‘
N
Q o T - T v
(o] 5 10 15 20 25 30 a5 40 45 50 55 60 65 70
KILOMETERS

25.00 .00 &0.00 #b.00 1%0.00 120.00  140.00  1580.00  180.00  200.00  220.00  240.00  250.00

KILOMETERS

80

60

KILOMETERS

40

Plate 3d. Progressive Vector Diagrams for mooring A.

30



" SpeayModUe
Je3u UdALB SuoL1eAUDSqO 4O (w) syidag - SIUSAUN) UBDY 4033\ ‘P 3e|d

0262l Op P2l 00,62 0252l

_ooﬁ| {Wi6) w06 8%
.8t IWAYILNI HNOLINOD
(29s/w3) Q334S LNIVHND
dIHS 1H9IN
YIILYAN
-
I

_].02
K:14

_ \ _

Roras 24 Ot b2t 00,621 02 0621

31




z

PROGRESSIVE VECTOR DIAGRAM
OF WIND VELOCITY, 1971

KILOMETERS
590npo1590zoloozqooaoloowpo40904sposoposspoeqooespo7qoonpoaopoesposoposspo1oqoo1o?oo

o]

T T T T T 1 E
[¢] 500 1000 1500 2000 2500 3000
KILOMETERS

Plate 5a. Progressive Vector Diagram for Umatilla winds, 1971.
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Plate 6a. Fourier Coefficients for mooring BO.

HeS

7.,20000% +02
3,60000S+02
2+40000€4+02
1480000E+02
1,44 000E+02
1420000% +02
1,028575+02
9,30000E+01
8,30000E+01
7.20000Z+01
6,54545E 401
6.000005+401
5e338L6Z 401
54142865 ¢01
4090300% 401
4300005401
4e235292 +01
4e30000Z+01
3,78947E4+01
2,60300c+01
34428572401
3.272735¢01
Xel1 3043E+01
3,008000c+01
2.99000E+01
2.75923E 401
2466667401
2e57143E+01
2.4 8276E+0L
2,4 0000E+01
2232258E+01
2.25000E+01
24181825401
2:1176%E+01
2205714E 01
2400000E+01
1:945952+01
1.394LT74E 401
1,84615E +01
1480000E+01
1e75610E ¢01
1.7 1429E 401
1e5746b2E¢01
146 3636E +01
1¢50000E+01
1.56522E+01
1¢53191E+01
1.30000E+01
1e46933E+01
1044 000E+01
1ok 117RE 401
1.38462E+01
1435849E 401
1e33333E+01
1¢30909€¢01
1.28571£+01
10263165401
1024138E+01
1,22034% 401
1.20000E¢01
14180335401
1.16129%+01
10142863401
1412500E+01
1,107692 401
1409091E+01
1.07463E 401
1.058822+01
1eJ4348E¢01
1.0285TE+01
1.01408E+01
1.00200E+01
9.36301% +00
9.72973E+09
9.50000E +02
9.,47363Z+00
9+35065E +00
9.23977E+00
90117925 403
94300032 +00
8.98889F+0)
8.7 80LIE +00
846 THTOE+D)
8.5714L35+0)
Bew 73592400
8.372092+00
8.27585E+00
84181825400
8+089895+00
8.00080+00

+88
2.01
1.50
1.84

2.15

76

1485
2.05

2.59

5.12
7.19
16.08
5.81
3.59
b, 28
1.28
1460
2437
G b3
1.58
1.33
+55
1,02
1.29

1eth

1,06

1.79
1.37

1.17

1,31

.81
68
1.67
1.90

1.20
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20m 63m

AMP  PHASE
PHASE

5,26 172455

354896 €e76 37,21

6.61 58,53

~58479 ¥,29 52,01
1.19-129,9?

=78e61 2¢30-178,08
) 2429 111,98

126436 2.25 99451
T 1425 84492
44e23 280 LL.86
1416 43463

~176.28 1,67 49,59
" 459 18495

8429 191 119.12
«61-137.36

129494 1085 48,01
. 57 15.57
~102479 1e02 55445
1418 ~3%.99

43,96 «82 77.73

: o17 =¥1,14
125.83 ¢35 53.25
«33 56,13

=79+52 «12 100.13
o Tk =5%,26

-174457 1455 ~50.27
o6l =937

58617 2049 149,08
«55-146,80

«51e52 Sell =34.55
e31 40,97

-87413 «58 126,93
«49-127,10

~24474 1016=155.,02

1,19 89,89
37.58 oh? 102485
«25 91,13

94411 1o M4 =39,6k
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=174423 1063 124,25
1.97 136.93

-85413 «26 27.97
209k =121,45

95481 381 =24.07
3061 100.4b

~49474 2022 154,42
20 40-1240 17

57413 1o b2 9e3b
okl 120,25

105460 1003 =12.03
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~83.73 «50 55.96
a73-171.70
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87 131,07
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2459 156423

~69409 3407 57455’

o881 =33.41

=21452 2417 178,01’

«h3 =47,50
71623 011 =34,53
1e21 =77.01

=107459 4?7 50.29
o76 170612

176414 «91 65,85
0Bl 2hobb

~73e76 «88 =1,58
«80-152,04

29493 26 TT.06
. ¢63-156426
904 «09 =94 ,94
1.12 1419

100.81 60 =72.902
+32 162,53

Tel8 «62 =82,93
56 1ke11

67405 «95 136,79
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Tse54 8L 43,36
«60 170,37

-155.18 51 =98.13
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26027 uT=111.49
elb1=127.61

126425 50 ~11,14
029127, 04

—54421 1405 146463
43 3,55

119473 fekl ~97,54
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AMF  PHASC

7.95 =179,10
be3o 14457
11.72 56405
4,61 63,72
3,67 -147,11
(-9’1} 178,46
1.00 '89,98
4 23 114,01

sbr 37,76
1.21 -15,12
1.18 103,93
1.21 86,37
2.33° 45,12
1.31 125,42

+59 T 86,16
«T4=123,48
.35 847
1.29 12,23
73 72,17

«95 -74452
069 84444
eb8 18,68
1.50 =69,27
.92 15
«95 =105
e2b 29,73
2.05° -23,95
3.06 158,46
«09 164,30
7046 247,79
2.72-168,99
1.20 95,56
2,20 145,41

<48 3013
+66 99,08
+63 141,15
82 142,45
1.08 -93,70
1,51 45,60
oTe 75,02
1.55 179,97
2.12 .
208 -92,6%
6.1b4 _ B0L58.
1.45 158,45

1.59 71,00
ot =33,86
65 =14.78
2,47 101,97
229 107445
2.79 46,46
1.63 27,96
«30 -48,85
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1.26=-127,84
1,55 127,37

9.26 22,433
71 54415
4,87 95,91
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«48 -81455
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b6 =107490.
.09 =75.69
W73 51a1l
71 -115,77
29 84450
.86 =85,48
70 96436
67 =T7426
019 ~47.34
48 -92,12
.26 67435
W21 15454
«03 127,48
19 10,72
1,04 ~159404
5b  -0,62
W42 -43,05
.35 20427
W83 29,79
1.03 178,38
«55 =100,98
46 19,94
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AMF  PHASc

1941417053
13.69 Be92
18.30 bbby
7.63 #3.40
7.01=140.37
917 174612
2,42 100.00
«.57 120451

1.99 18es1
3.33 {459
2.92 86.30
1.46 108,30
2.42 92.34
2.11 132,30
od=110.91
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1.13 23.485
226 Sheoe
2.43 58477
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095 58406
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+62 =80.3>
117 26451
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«39 109.59
021=1764¢7.
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o7 =22453
«78-172.02
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2.26 140,04
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Te =19.97
«67 28406
oTh 105.32
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«36 109.47
o6l T6.27
«9h 87445
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+35 -38.81
o3 32,89
ooh 170.26
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58 14bau2
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«09 108.49
«51 ~73.60
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«30 #5.10
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«56-143.99
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9.39
15,06
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51.01
3108

vewb=125.79
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3.98
1. 26
1.83
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3452
3.13
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o7
1.30
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2464
2.29
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1. 20
1.88
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105458
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=22.90
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78440
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33442
8009
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26.23
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hlew2
«33.30

«39=176.08

1.35
20
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=355
49, 8n
«1l.60

1.57-139.73
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5.99
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121.42
1413
=8+085

«68-109, 30

b/~

37
0ud
«nl

150.38
153.75
=12, 24

LTLY

1.15=170. 53

79

122,67

«20=140.80

28
+ 26

50,91
68.00

«81-149.87
+59=160.59

°b3
<09

17.05
12¢.30

«49=106. 0b

38
29

138.23
100. 00

«52-114.57

hd
«32
«83

100. 14
~9%0,%5
1090 20

«24=177.03

.69
o11
.36
81
3o 04
1413
1.37
W02
«%b
«25
.80
«39
39

-13.90
58,43
wle 34

142,82
=2, 03
22.59

117.01
47 50

=-87.51
31.10
Ll
21.43
120440

«09134.r>

ol
«39
<01
53
«27
.08
31
«37
20

69.27
28498
5.35
=97.c5
b1.063
2962
153. 60
«30
139.09

021=143. 06

«32
«20
ohd

150,38
38.¢5
112,54

«39~1067.63
elb=10674b

87.68

023=171.15
167.69

30
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«38
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7o
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Plate 6a. (continued)

HRS

7.20000€ +u2
3.600600u+02
2.4006u0c+02
1. 680000 +02
1ebb0UDE+G2
1.20000€+02
1.02657c+J2
3.00000u 401
BedbbulL+0l
7.20000k+01
6. 545658 +01
6.030000c+U1
2+338%0E+01
Sell266E+01
. 80000k +01
.50000c+01
4a23529E 401
.00000E+02
3.78967c 401
3.60000c+ut
3ew2827E+UL
3.27273E 401
3.13063c+01
3.00000&£+01
2.86U00E*u1
2.76923k 401
2.66667E+(1
2457143k 441
2.43276k 401
2.,40000E+01
2432256E 401
2.25000c+i1
2410182k +01
2.11765E 4018
2.05714E 401
2.00000c +01
1, 946595 +u1
1ed9u?wE+01
1.64615¢8 +ul
1.800600c+01
1.75610c+01
1.71423E+01
1.674642E 401
1.63636L+01
1.60000c+01
1.50222E+01
1.53191k 401
1.50000c +ul
1.46933c+01
1.4060GuU0E+DL
1,41176E+u1
133462k 401
1.35849L+01
1,33333c+01
1.30909E *01
1.28571E+01
1.26316c+01
1.26138c+01
1,22034E+01
1.20000E+01
1.18033c +i1
1.16129%9c +01
1e142d0E401
1.12500€+01
1.10769c +01
1.09091c+01
1.07 403E+01
1.05002E401
1.06368c 401
1.,02857c 41
1.01+0B8E+0L
1.00000E+01
J.863010+00
9.72973c 400
6000k +CY
Feu7368c 400
9.35065c+uL0
9e230¢7€ +u0
911342k +ul
3.00000c +u0
3. 3dboYc *ul
8.7680+9E +uD
B.674L70E+00
8.57143c+00
3. #7059 +u0
0e37203E+0G
3.27586L+00
Be181028 00
0. 08909 +00
d.30000c+ud

20m

AMP  PHASE

3.18 105483

3,10 -64.R0

+93 -164446
«39 86439
«58  39.00
48 =30.68

2,39 -45.45

1.97 73431

162 176492

.89 ~14,78
W72 -123498
W40 -63.01
1.42 118476
1.86 =31414
2425 -106465
2.44 -153,08

57 64449

2.15 0et9

«80 -29.13
3.16  B2,14
8483 ~177.59

19.52 317
Baleb ~145,97
2.91 -34.05
4452 10,25

o7l ~1754473
2481 174439
ba70 -68.49

10.57 -135.07
2. 84 =-8les9
2,02 -9.70
1.17 78485
Le87 147,46

A bE ~141419

099 -21.74

«19 155432
110 -11e52

W52 =92.76
1.21 -17%.36
1,20 -17.98

e61 14734905

«57 =52.71
1.06 7”0

+89 - 106490

1.21 =37.70

V-components

63m

AMP  PHASE

2051 2k.60
1,37 62,67
skl 36,76
1045 89,12
2411 =91.78
1,98-113,79
oM 113,97
18 138, R4
$36 9%,73
+83 52,63
+864 =61.60
027174432
+06-125,92
1456=158, 20
W4l 58486
+89 =T1.64
1.19 162476
oT7T=164483
1. "%-135.00
+29-159.63
V70 =94.74
+57-160e6k
»37-127.93
P20 91,27
o71 -99,51
IS TY
1616=111,77
2,45 106,51
+33 164,73
3.71-103.15
13 90401
231 75446
.89 145,00
1412 148,88
AT =58.52
o9 =37.04
491 179,86
1.M1=158,45
1.69=14R,70
1,52 17,86
149 46,25
¢33 -4b,87
e 22 150,82
2,62~110,67
4,01 22.51
2,29 96,32
1,86 147,69
1453 =66.47
010-119421
«82-103.79

1.8 67.99
¢59 =36.57
¢33 27.92
«03 76,55
1.03 18,57
«B88 156,66
3.01 99,95
6420 =9,15
«80-179.,12
201 92,98

$76-13%,15
«59-140481
46 151,27
S 47-104,20
.91 97,138
.50 -31.59
o9 =8,43
1423 =75.66
«50 153,14
«06-172,98
49 127,48
.38 52,18
.68-106,52
.34 166,57
W46 304853
W49 156,77
46-157.35
288 46416
.26 158,25
W47 bbe1l
W8k 70430
.50 112,97
k1 w1,22
«bi=158.68
.80 170,37
.52 101.31
.26 129,55
L8 56,78
18 7.53
025-166473

125m

AMP  PHASC

2.677 T8
Jble 147469
1.96-134424
1.01 220
1.06 ~7978
1.40 -71.30
«50
. Bl 0
okl 26,12
72-16 7

1,18 ~106,83
222 =169 440
1.13-123.02
W68 52440
(5% 30404
1.03-123,69

1037136474
.50_-82,91
002 =146,62
802122466

1.61 153,68
WT0__ 71677
N 471
63_ 9

1.45-14

1,49 _ 73460
53 -23447

3.08 -138,89,

1.17 124402
76 =9,407

1.57 23,33
#37 -149,31
+53 155,92
.5
.5
.79 11
«54 =128,

1,17 -4,75
L0 24607
56 60460

1.95 136433

1.6k =149 442

3.17  11.92.
30 21456
1.70..=10229
+«68 =55.50
21 =13425
1.59 171.23
+26 115439

2415 =43.9n
«92 _=55.46
«25 23441

1elb

1.09 152484
ol 82400

.23 16434
o5k . 35096

2.56:~127,78

1,83 _ 98494

.68 161455
wab. 21490
.29 =178402
28 299485
30 137474
o1k =130a73
W32 84BN
<32 .173.93.
<Ll Q74,52
o31- —24.64
60 —154456
+31- 129.25.
.51 ~17649°
et~ hbab4.
.76 =178.87
+156 =131,14
«06 173,83
+56 26.08
L#0 =-12.59
.62 -84457
«25 127.15

1401 117.60
<75 =27.213

1.22 -36a39
«ow =107.00
«50 180409

1.91 48416
W79 -1154%4
«13 6405
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oh2
85
1o 48
o508
1.07
30
03
24
b9
16
oh2
1. 09
1.12

PHASE

31. 26
202
152,87
53,46
-24e 18
~31.81
“51.42
-92.91
=8Ye vl
87e6w
~49¢00
«55¢74
~69. 32

«52-118. 00
202-173.23

178479

e13-161. 54

«82

=84,2%

07150400

X1
19
.29

~63.13
35.90
104,04

e 36=146,82
«77-133.08

3
70
.22

B4.76
23. 20
=70.91

«56-150,92
1.08-13%5, 67
chi=113, 9%

.29

89 .

1.08
022
31
s21
«16

49,93
92.687
126.35
=bekel
=38.49
137460
«60.18

+$53-165.10

ol
36
kb
43
33

9.3
=37.9%
102,82
=39,15
148459

«61=173.51

57
585
36

=899
00s26
75,99

«bh=111,25

31
71
«30
022

~61.08
140.94
110403
~48.70

«33-121, 09

ohb
«22

116401
38,80

»85=-101.90

97
1.52
T 30

72

«67

18

55

oh0

.91

2

.27

2

19

«09

*32

«08

T%e b1
=55l
-30.31

15,07

172.22
130,52
99 16
=32, 1«
2414
173.83
124,29
364 00
110,37

«19-161.32

«30
7
13
x-13
27
>3

124415
106&, 20
=2as 48
=79.8%
=164 31
119. 47

«62=166. 17

o123
«08

-58. b
e 8h

«24-162.52

.21
«lb
«33

98,81
149,05
-19.79

«37-120.37

a7
29

150.75
88,87

029118435

225m

AMP  PHASG

W21 8l42v
k3 1491
923 =29.00
«31 108,19
oll =58,70
«29=153.62
38 w12
69 =94,23
<50 =95.13
«09-132,93
31 133.11
«36=100.53
«18 160,02
we5=119. 26
«28 11«.29
012 =k.3%
«23 5%.96
020~127,23
70 127,90
oH> 9/.15
«26 =91.31
s 3u=1bh. 0
«18 51470
«51 42,19
«27 b1
«35 119.49
43 141,2>
«27 =97.00
50 T749
bl 82,71
w9 -42, 1
«#5-136.98
«12 =98412
229" 124. 37
«56  Fee bl
«50 b
«1/ =9ueed
«08 =3.u1
21 46,12
«35 148441
«29-112.39
o27 157,42
«70 60492
alu=12T7.40
21 lo3.16
ol ~01.58
«26-168, 39
52 48,73
+3> 17013
«30 =57,23
« 38 55.77
0212132, 9%
ob6 =22453
o311 =39.9
58 73,92
«07 =23.00
«38~107.51
1.93 131,76
cble ~88, 4>
elel~luke b7
1.09~149.62
«52-162. 03
«23 =34.86
«23=113469
8 -91,30
<30 66,82
«32 103458
LI PR
«31=10¢453
«30 -92.17
038170433
43 ~31448
«37-108. 43
52 -17.01
«0=109. 0l
«15=143.92
«52=170.9%
«30 151440
51134, 43
ol 35,87
«39 173,79
«34 =874l
.13 =39,91
«50 115,24
Y 110480
«26 27.50
oub =42.05
«52-166.03
«66 Hd.ud
«54-135.96



Plate 6b. Fourier Coefficients for mooring Bl.

HRS

7.200005482
2.660002+02
2,49000S+02
1.233005+02
1ot & 2005 +02
1420000402
1.32887C 02
9,740005¢01
£.00003Z¢01
7.20009% ¢01
6454545E¢01
£,00C09E+01
54538455401
Sele2857 401
#e3NC0O0 60
4530002401
4e23529T 401
44003002401

T 2AK
3,272732401
30130635401
03002401
2.830002+01
2.76723E+01
2566672 401
24571635401
20682765401
2.40000E+01
2.32259%° ¢01
2.25000E+C1
2412182201
2411765401
2405714E 401
24000G0E+01
1:34595E+01
1e3 36765401
1.84615E+01

1e7 16292401
1e570k2401
1.535362 431
1560002 401
1565225 401
1.531915401
1.530002401
144 693%E 401
Lot 002Z 01
1ea1176%¢01
1. T0LE2E+01
143586495401
1333236 +01
1.309063 01
1285715401
1.253155¢01
14241382401
14223342401
1,23000£+01
14190332¢01
1151292 ¢61
10142852 ¢01
1.12500E+01
11 C769E 01
1.39021E+01
1376632401
1.05R882Z 01
12043685 +01
1.4 2057E¢01
1401608 ¢01
14300002 ¢01
F¢363015¢3)
QA,7297%E +00
Q,60000T¢0
9,4736%2¢0)
9.35065£+0)
923077552
9.113922¢(0)
Q.31060z 1)
2,838837+0)
R 73049540)
Be5767J7 400
Q,5371432¢7%)
Fea7(532¢00
4372032400
2227586% 53
9.181822+¢0)
34139892 ¢0)
ReJ 30050

U-components

20m

AMP  PMASE

1132 24.37
253 69.03
1.36-122,35
1.87 140,72
3.62 =-5.19
3,07 135.99
1.49-128.70
1477 110.93
1,83-111,68
2.47 76,33
2451 149,60

+88-153,59
1.37 128.07
bobd 47,65
2.32-160.00
3,26-142,32
2.69 102.43
2.83 66462
1.55 &3.23
6.15 164,57
4e93 =95,37

186.26 63,79
7432=111.71
3,65 -85,91
7.99 19.86
3.03 131,34
2.26-134,81
2479 ~48.38
4.20 =99.59
Boled=147 kb
1.28 ~31,52
1.56 66,10

«67 61,42

1:45-152460

+97 =56.63
39 8.15
+30 -83,65
+99 8,42

113-1364.49

«11 +58,.25
152 =74.03
1.66 79.76
1.56 146.65
2.62 -75.7%

o5l 1264040

148m

AMP  PHASE

2480 162.66
2425 16,02
%39 45,94
172 11,084
1423 167,97
2051 125015
«89 33,65
1,92 101,74
b7 =88.42
o82 =68,43
1423 68,05
le1b 31,61
«97 38,58
«68 96,73
*28 =39,%9
«18 88,11
o79 53,59
069 =25,90
«96 =30,07
«18 35,70
o6k =17,96
56 55,06
«13 =91,56
obl~112,58
«47-109,45
«21 =Th,B82
88 =22,50
+93 157,17
e25 64,09
e 27 =49.79
1.01-15C,79
89 112,32
¢89=-154,91
+59-171.41
«27 55462
«17 =70.02
+53 160.68
«09 9473
«51-126487
o73 104,63
1e15 124466
«84=173,18
062 =32,57
«82=10R.62
2e1k 55429
«7T7-153,07
«26 50.68
«65 116428
«C9 107404
«99-117.38
«71 177,20
1. 33 36.62
«78 =28,.18
+59 116,79
o238 128.70
1.71 127,23
«69 57,03
1e6b =4 3,77
132 -11.30
1.42 97.50
1e16=14L.77
«37 =51.06
«32 =65,07
.08 20
bl 12,18
ol 173,21
022 =16.78
«38 =40.56
«1® 4625
«13 =97,.86
¢13-151,23
55 =34,82
«10 50.33
«RQ =850,01
¢35 136.53
45 =5.29
e300 4458
¢25-170.39
«17 =25,66
«17 136430
«05 124,79
e16=114,01
+22-110. 7%
«29 =33.36
%2 149,92
»13 94,20
«I 52,21
«32 130,45
«08 =57,97
e39 =48,74

36

V-components
148m

20m

AMP  PHASE

4e73 176481
2.91 ~20.39
3.16 =93.10
290 ~78.44
1.29 ~16.23
1.35 -38.91
1,69 =3.02
1.26 98.54
1.33 -92.89
2.70 -54.88
1.63 81.69
«51-135,80
«95 103,68
2.46 -46.15
el =47.50
3.38 122.15
1.27 -82.81
1.85 <7.42
2.79 -41.85
7.33 80,48
4e50-164.77
18441 ~26.60
7,45 159.88
3.67-161,27
9.5k -86.18
3.5 31.90
2482 161,24
4063-124.33
8,13-167.21
1.28 173,14
2483 -92.80
«92 =19.04
.38 ~32.61
«83 174,56
63 8033
1.60-165.94
71 =1.6&
«90 =70.58
1.45 159,57
S 77-116,43
1.45 139.09
1.31 =27.25
b2 65427
1,25-166,22

«57=129.19

AMP  OHASE
260 26,23
1.66 =w7,7?

«50 142463

«38 16,52

011-178,.32

«60 165,38
1612 17,26

«%9 86,99

013-129,33
16 06-167,23

o351
57

ob?-

o6
17
15
o 01

117,80
17,44
161,18
8.70
88,67
=91,25
137.28

o 3IR~112.14
«16=157,98
012-136,48
e6T=138,09

37
«36
22
bl
o1l
95
1402
20

175.48
86.03
=39,8%
139,185
5o
=84e89
112.81
B1.64

2018=113. 41

77
73
.36
o b?
4
022
2%
b3
«66
o33
-89
«67

3=

« A5
159
1o43

«03

«58

21
1.08
63

88

«31-

51

137,05
W38
125,30
wa.77
=270
107.10
102,25
=95,02
116029
81.%6
51e26
132,730
172.37
122412
=-20,02
99.63
71.58
14,442
“45463
159.39
90.53
=52.,990
115.81
b1.62

«¥7=170.90

53
1.35
Lo 00

80.97
Sl
=Th,00

W Ah-101,08

1. 67
77

78,23
165,59

¢29-116,17

37
o5
«37
«59
19

oi?7=

«08
«37
«55

164,37
111,91
51,69
75.53
109.50
1y, 27
=18,22
2438
71

¢33-104,35

.22

78~

27

=50,33
157,60
20438

+23-136.60

oh?7
18
15
27
20
.23
10

o 21

07
17
«03
o bb

obb=
38~

5.57
12.10
15%.19
~15.07
-15.78%
138,18
120406
127,26
129,72
=9,91
=33,56
36,80
106492
161,53



Plate 6c. Fourier Coefficients for mooring B2.

HRS

7020000402
3.50003<+02
2,40000E+02
1.80000£ ¢02
1e4400JE +02
1.20000E+02
1028572402
9.000002+01
8,000005+01
7.,209008401
6e545655 491
640G000E+01
545384667401
Sei4206C401
403006002401
44506005 ¢01
Le275295 +01
4+00000E+01
3e789LTT 401
1.50000S¢01
3.4 2B85TE 401
3.27273€E¢01
3013063E ¢01
3,00000E+01
2.380002+01
24769236 +G1
20656RR7E +01
20571435401
204 8276E +01
2420000E¢01
243275%E+01
2425000E +01
2018182E+01
2411765€+01
2,05714E +01
2000000€ +01
1e94595E£+01
1.894T4E+0L
14346155 ¢01
1480000 +01
1.75610E +01
167 1429E€+01
126574425 +01
1453636E +01
1.60000%+01
1.565225+01
1.53191£+01
1.50000E+01
1.669395+01
1e 40002401
1a91176E401
138462401
14358495+01
1.33333E+01
1,30909€+04
1.2085712+01
1:263165+01
1,26138£4+01
14220346E401
1200005401
14180332401
1.161292+01
16162865 ¢01
1.12500E+01
1.107695+01
1409091 +91
1,07663E +01
1.05882E +(1
1.74368E 401
14028575 ¢01
1,01408E +01
1.00000E +01
986301 +0J
9.7 2973°+09
Q.50000E +00
Fe6T368E+00
9350655 +00
Q,23077E+00
9.11792E +00
9,00000E¢CY
8.888895+00
Be7 B049E 00
8.67L70E +00
B 5714354+0)
8447059 +00
8.37209€E ¢
B,2758%E+0)
8.15187E+00
8.089895+00
8.00009%+00

U-components

22m

AMP PHASE

.06 33.81
5.17 =14.98

25 147,24
1.73-160.19
1.73 7%.65%
2.05 =~=1.01
1.78 143,79
3.27 -30.8%
277 91.91
1.61-160.20

«89 =T1.77

«51 56424

«89 118.62
3.59 ~63.97
4,29 173.15

1498 149,45

+39-166.33
066 -71.17
+78 93479

4.13 160.65
6.29-116.48
17.66 83.40
13.01 -75.51
3410 14,92
1.38 142.52
3.0 ~40.57
2,17 =32.94
8,69 56.42
164,99 37.3%
3.83 178,44
1.98-114,25
2,50 -36,26
2.25-135.52
1.27 =53,51
«98-150.20
W46 =53,49
1.25 ~40.94
e64=164,21
«67 172,06
1,99 -87.68
«80 46,15
1.03-114,03
«60 166,32
«56 ~80.45

1ebT=1b1,b4

108m

AvP  PHASE

7. 39-169,248
2097 30.0%
5.0 55,03
2626 14,95
1.86-132,97
2ekk=155,92
« T4 159,06
1.56 172,42
oS0 30,73
1.%8 29,79
1,03 122,75
+90-179,76
okl 152,49
eB8=119,77
«G0 97,59
67 90442
o772 9,12
¢21=176,11
«60 118,442
«18 78,56
e6k=157.71
ofeB=168, 48
«53 91.82
«53 72.03
«61 106,36
o860 -82,19
¢88-138,59
1,95 S51.82
«82 81,57
Lo 7TS~115,16
1,20 83,53
9% 56420
¢80 140,72
+26 169,58
o3 110,01
«36 162470
«78 137,38
241 49,50
¢11 39,25
1020 41,93
elel 117.9%
273 152445
«53-168,87
1455 =40.68
2.77 108,28
«86 111.79
«20 153.49
«ST =T.42
029 =6413
«12 =10458
«87 165,94
«61 135.39
% 60.%
e« 24 130418
«63-156,78
«81 -28.31
1,06 =7.90
1466 172,84
«B3 14,55
1ol =90.810
ob1=128,F6
«18 39,03
ob8 171,25
«08 177,69
«59 29,64
«68 84,98
«bl 150,39
«22 =T7.05
«29 128,75
o266 104,87
49 136,16
«20 =308
+22 109.87
« 36 90416
k2 2436
s 26 49481
«03 6.05
v18 17,88
«30 37.17
+26-170.,03
o57 163445
«30 =%.06
«29 161,07
45 58,43
«16 75,02
14 =52.80
«38 ~34.10
o6k 152,62
031-11 3,87
«25 ~65.11

37

V-components
108m

22m

AMP  PHASE

5.76 135,58
b3 141,87

1440 150,47

«65 158,88
1.46 75.92
029 87,22

2.7% 7.16
«98 96,00
«52 15,63

1,68 127.94

2420 o5k
«80-105.08
«92 33,25

1.91-170.58

3,63 69,49

1.64 55,23

ol 92,33
2.04 22.60
45 53,94

3.27 66.15
Selk 152.60
19.80 =7.27
13.61-160,51
3.50 =76.27
1.32 44,72
2.82-144.86
3.49-105.01
8453 ~18.89
16.67 ~48.25
bo78 T73.27
Jele2 1hbe1?
2477-106.45
1.30 127.77
«47-130,92
1.83 178.81
1.81 -65.,81
1.29-166.76
110 =34.79
b3 177,04
1.02-171.25
+49 ~66.26
+56=-156.31
1401 17,87
2,00-169.22

Lokl 138,27

ane

1Ak
2.190

sussz

=5.21
157,34

2.05-19°,76

«91
1.10
2427

167 .86
11,45
2438

1.57~112,42

45

36,72

1629-162453
1.06=174,02

XL
55
1,11
o bt
58

“8.71
12.25%
“57,19
11P,98
=39.61

«46=-154431

«83
17
79
31
o7
o Qb
27
.45

“56475
“Jue A7
=5847%
165, 14
105,41
$9.09
-71.20
-35.71

o T4=103,82
s 4R=158,92

124
1.63
+91
4,09
1.19
73
.20

92,04
-68,33
~59.,78
11,77
=b1,30
“62.F6
=12445

«40-179,03

oh8
35
26
«58

26030
=15.52
=53.16
~54.08

+19-156,27
1403-100+62

37 14
olel =11,54
«56 42,04
1092-16%.12
2058 =1,45
«13 39,70
e65 =-46,23

«21-105.29
e 17=13bo b1
¢51-17%1, 79

o lel
«59
1.06

31475
18413
=52.08

dl=-118,9

» 66

1,28~
1.27-

256
« 72
1.83
33

2=

27

« 66~

26
«26
.36

°23=

o8b
20
.22
5
b2
09

17916
154490
135.01
T7.32
=99,50
159,61
“A6443
13617
57.68
156494
=he52
SR
26486
152.03
791
30.01
151479
-95,22
17.72
101428

s 42=134.85

0%
.02

143618
137.790

«21+122,53

«2X
«10
ol

“13.40
~55,91
70413

«29-112.62
¢29=115,13

56

o111~

=30.58
111.76

¢25=1364143
«19=146 3,92

«58

«07=

«38

70.16
186454
=99,18



Plate 6d. Fourier Coefficients for mooring A.

U-components
37m 142m 245m
HKS AMP PHASE
AMP PHASE AMP  PHASE

7.20U00E+u2 2.50-117.92
3.600u0E+02 25.25_175238 12,89 =28.79 7.78 10.3¢
2.42000c +u2 ) 7.30 49.20
1.80000=402 5,90 =100458 44,91 152,67 2,25 89Y.87
1.46000c4u2 1,60 =70.05
1.20000E402 3.35__83.50 5402 =59+3% 5,03 -91.60
1.020576 402 1.02 144423
3. 00060431 4e50°_112485 2482 =70473  1.40-126.63
4. 30b00c+ul 2,01 61l.ob
7.200660E 451 4052 _—66427 3496 112,44 3,30 83.23
6454545E +01 1.13 153,30
6.00000c+u1 5036  £0e76 3048 =59.72°  2.03 -62.82
5.53046L+01 ' 1.66 20447
2+14200E401 31 -49487 1425 4T 11 2.23 13.46
4.00000k 401 1 1.76-175.30
4.50060c 401 1063 116477 1463=151.79 45 80423
%.23529c 401 «66  5.53
06 0V0E+CL 3466 _-38,67 2466 123456/ 2.03 153.59
3.785470 +ul 1,14 =54,75
3.60500-+01 3407 _-80e52 1v37 =43.36 1.0+ 29.23
3. 42057c+i1 2416 29.90
3.27273E+01 1o47 =108.71 3442 104e18] 2,46 26,21
3.130643e 401 1.64  3.52
3.30L50c+01 5403 _ 68415 «69 10407 2.9 -63.00
2.300ulc*il - 2409 -639.92
2.76923E 401 2010 159423 2417 37.60 1.02-131.79
2.66667E +u1 1,14 162.35
2.57143c+01 15487 _- 96464 21454 086435 14,35 100.97
2.45276c 401 2464 110,03
2.40060E+01 33023 _-34,68 31461 =29478| 25.68 ~31.94
2.32250E+01 1.23-177.23
2.250u0k +U1 4e53_ 79,61 V82 =12449  1.09 -91./1
2.10102c 401 2437 -96.22
2,11765c +u1 2e43_-99,06 +15 109.75 3.,02-1606,48
2.05714k 401 1.0 164495
2.00000E+u1 3e18 03,00 2478=139.02| 2.89 172.48
1.94595. +ul W32 61,30
1.09474c +01 1.10-105,85 1.27 87.06
1ed+bl3E+u1 <40 40.04
1.80060E+u1 2,09 48.49 .53 18,74
1.75610e 461 — — .37 112.81
1.71629c 4061 2010 164,19  3.10-146424) 1.55 173.30
Leb?ua2E 4Ll - S49-145.06
1.63636E4u1 2445 -60.58 1.89 =50.49 .66 ~tbibl
1.60u00c+01 —— 1.16 92446
1.56522c+u1 1694 26400 2458 123425 1.08-113.46
1.33131E 401 —_— .85 154493
1.50G00& +01 3022 -175495 1,74 ~41,85 Jul 172024
1.46939c+u1 e «89 151235
1. 480000 +01 1407 =55450 1433 ~45.06 «33 0465
1.+1170E401 [ — 45 70408
1.38462E+u1 2046 27432 1,85 100.68| 1.30 92.37
1435649461 _— 1,33 10.27
1.33333c+01 «52 =156480 2439 ~=11.65( 1,91 -51.08
1. 309U +L 1 —_— 1.71-121.32
1.25571E401 6:35 =7430 7,40 47.96 1.49 19.08
1.20016E401 s 9,71 133,07
1.20138E 401 w2415 23440 37.44 Lke1l]| 37,70 15.86
1.22034E 401 —_ 5.96 86478
1.20000£4061 10029 168434 13,87 156470 9.56 107.30
1.18033E+ul —_— L12 =51.443
1.16129t 401 3091 26031 2,25 171455 1.33 13i.ev,
1416206 461 - 1.31 ~73.41)
1,12500€+01 Se? 114481 1,64 =99,80] 2,24 -91.09
1.10709E4C1 — 1.15 123,06
1.09091E +01 2042 159491 1477 90,49 .53 124.39
1,07463c+u1 —— .97 126.13
1.05002c 401 1495 -82e34  1413=100444/ 1.43 80.40
1.06348E+UL o e | +50 119,93
1.0205TE 401 091 ~154455 1412-176054] 1,32 -65.67
1.01408E+0U1 _ . <53 67.40
1.J0000c+01 2431 =T7e00 1639 21.85 1.13 94.87
3.064ulc+uld —_— +60-108454
34729736 +00 1.99 11eB4  1.92-147.36 «81 30.77
4460UU0E+LO e e +95 ~14469
9. 47365400 2092 113477 062 =8.67 .02 175495
9.35065c 400 o 1,20 176,33
3.23077E+00 1043 -132.93 022 =53490 9% B8.61
$.11342E400 e — 52 130442
3.00000c+06 1.79 8e22 *36=121.18 77 83,49
8.30809c+00 1.04 =12.71
84700+9E +u0 e13 52458 1431 34e16 1,70 -63.08
8467470400 ———— 1.20-179.44%
3.57143c +u0 3.15 37458 1486=-153.49 cG4=171.58
3. 47059 +u0 ——— 2.49 50,66
3372698 +.6 1e14 =179467 1,98 108451  3.05 -u1.58
8427506k +u0 1.b8~143.72
3.181820 +U0 1,03 60458 o73-147481 4,75 87.46
8. 05909400 — 1,21 2uekb
3eJOGUGE+uD =70e12 .78 ~47.05 1.59 ~75.99

38



Plate 6d. (continued)

HKS

7.20000c 402
3.600u0k 402
2440000k +C2
1. 800008402
1.44000+02
1,20000c+G2
1.02557E+02
3.000008 403
8.0UU00E+LY
7.20000c+01
6. 564545 +01
6.30000E+01
5.53bubL +L1
5. 14256 +01
4.500u0c UL
4¢50000E+01
4.23529E+01
4. 00000 +01
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Plate 7d. Time Series
for mooring A.
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