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SURFACE DRIFTER MOVEMENTS OBSERVED 

IN OUTER STRAIT OF JUAN DE FUCA, JULY 1977 

C.C. Ebbesmeyer, J.M. Helseth, and J.M. Cox 

Description is given of the experiment and of the movements of 77 
thin, floatable drifters (1.3 x 1.3 x 0.0032 m) launched at 1/4 -
1 mile intervals cross channel from Pillar Point in the Outer 
Strait of Juan de Fuca during 19-23 July 1977. Provided herein 
are positions, velocities, trajectories, and spatial vector 
diagrams for six to eight hour intervals during which drifter 
positions were observed several times per hour. An apparent net 
cross channel drift toward U.S. was observed, with shore recoveries 
high in Clallam Bay and in the lee of Pillar Point, suggesting these 
as possible entrapment areas. The cross channel drift appears 
highest on flood tides concurrent with westerly winds. 

1. INTRODUCTION 

An oceanographic experiment was conducted in the Outer Strait·of Juan 
de Fuca off Pillar Point during 19-23 July 1977 (Figure 1). This exploratory 
experiment was designed for dual purposes: 1) to observe movements of surface 
drifters which approximate movements of potential oil slicks; and 2) to 
measure surface currents for comparison with observations from moored current 
meters and a moored anemometer both deployed by Pacific Marine Environmental 
Laboratory (abbreviated PMEL). 

The experiment is considered exploratory for at least three reasons: 
1) a surface drifter which simulates oil slick movement cannot, at present 
be properly designed because dependencies on currents, winds, and waves is 
poorly understood (see Stolzenbach, et al., 1977); 2) observations of 
surface currents have not been reported previously for the study area; and 
3) the present observations span brief temporal and spatial intervals which 
are too few to be considered a representative sample. 

This report is intended primarily as an observational summary. 
Comparison with PMEL's observations will be the subject of other reports. 

2. EXPERIMENT DESCRIPTION 

2.1 Drifter Design 

The behavior of oil slicks on water is complex. After spillage a 
slick spreads, drifts and disperses in patches. Present understanding of 
this behavior has been summarized by Stolzenbach, et al. (1977) and will 
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not be repeated here. The present experiment is addressed to that portion 
of a slick'.s history when a steady or equilibrium thickness has been attained 
and dispersion in patches is occurring. A thickness on the order of one 
millimeter has been suggested by Teeson, et al. (1970) as reasonable for 
inshore conditions. 

Many designs can be envisioned for simulation of oil slicks. Besi.de 
oil itself, devices previously used include: 1) drift cards (e.g., Tomczak, 
1964).; drift poles (e.g., Doebler, 1966); remotely tracked buoys (e.g., 
Fingas, 1977); and plastic sheets (e.g., Teeson, et al., 1970). Because of 
theoretical and experimental difficulties it is not at present possible to 
predict with certainty winds and currents at and near the air-water inter­
face. Selection of objective criteria for design of surface drifters 
simulating oil slick movement is ambiguous at best, and considerably beyond 
the scope of the present, modest effort. 

The experiment by Teeson, et al. (1970) is particularly appealing in 
the use.of thin polyethylene sheet. This material has a specific gravity 
~0.92) near that for some oils, and can be fabricated in thickness near 
that for some slicks (e.g., 1 mm). A major practical 9ifficulty occurs in 
the presence of moderate winds and waves, when polyethylene sheet buckles 
and overturns. To overcome this difficulty it was decided to utilize 
polyethylene foam stiffened and weighted with flexible metallic strips. 

The present modification grew from a requirement for approximately 
100 drifters capable of being launched and monitored from an aircraft at 
several hundred meters altitude. A design meeting these constraints is 
shown schematically in Figure 2. The design consists of polyethylene foam 
(closed-cell type) measuring 1.3 x 1.3 x 0.0032 m, reinforced and weighted 
on bottom with 12 m of venetian blind slats ~.4 kg) and lead strips 
~o.s kg); and painted on top a black alphameric code superimposed on a 
fluorescent red background (see Table 1 for materials list). Considering 
the mass and dimensions of the various materials, water pooled on the 
drifter's surface, and the double-layering of venetian blind slilts, .the 
computed ratio of cross-sectional area above to that below the water surface 
is approximately 0.11 and comparable to 0·.12 for polyethylene sheet. 

For aerial launch the drifters were rolled and fastened by strings 
having dissolvable linkage (in this case Alka-Seltzer tablets). After. 
jettison, drifters land in tubular configuration whereupon lead weights on 
the strings cause rotation of the tubes, submerging and dissolving the 
linkages. In sequence, the weighted strings sink and the drifter unrolls by 
spring-action of the venetial blind slats thus exposing the drifters' coded 
upper surface. Taped to each drifter were plastic cards requesting finders 
to report drifters' codes and times and places of recoveries. 

Field tests revealed two difficulties: 1) without lead weights, drifters 
were overturned by winds at speeds exceeding roughly 15 knots; and 2) it is 
impractical to launch weighted drogues from an aircraft with side-opening 
type doors. Because of these difficulties lead weights were added on 21, 
22 and 23 July and all drifters were launched from a small boat. 

3 
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Table 1. Materials list for drifter. 

Amount used Mass/drifter 
Item descriQtion __ per drifter (kg) Dimensions 

Polyethylene foam 1.61 m
2 

} 

Flourescent paint 0.114 1 i 

1.3 X 1.3 X 0.0032 m 
-0.18 

Remarks 

Packaging material known as 
Ethafoam. 

Rocket Red Dayglo Catalogue 
No. 26-67-013-4. 

Weights 0.53 kg 0.53 ~0.15 x 0.03 x 0.0016 m Plummers lead. 

Underside reinforcement 11.2 m 0.40 1.2 X 0.05 X 0.0048 m 

Tape 

Total 

a 

9.1 m 0.03 

1.14a 

Under field conditions it is estimated that typically two 
of water formed in shallow pools on the drogues' topside. 
water displaced by the drifter~s volume~ 5.3 kg. 

I, 

liters ~2 .1 kg) 
The mass of 

Aluminum venetian blind slats. 

Nashua brand filament tap~. 



2.2 Drifter Positioning 

A total of 77 drifters were launched 13-18 per day during 19-23 July 
(Table 2). Positions of each drifter were periodically recorded using a 
Mini-Ranger III System (abbreviated MRS) 'manufactured by Motorola Inc. The 
MRS operates on the principle of pulse radar and uses a mobile transmitter 
to interrogate two transponders within line-of-sight located onshore at 
known positions. The transmitter's position is displayed as ranges to the 
two transponders. Within the MRS' 37 km maximum range, the probable accuracy 
of the range measurement is three meters (Motorola Inc., 1974). 

For this experiment the MRS transmitter was mounted on the port strut 
of a Cessna 172 aircraft, and wired to the MRS display console read manually 
within the aircraft. Transponders were positioned near Shipwreck Point 
(designated code 1), and near the mouth of Twin River (designated code 4) 
(Figure 3). With the aircraft suitably oriented above a drifter it was 
determined that reasonably accurate positions could be obtained from an 
altitude of about 100 m at speeds of 30-40 m/sec. Ten test runs over a 
fixed object gave a standard deviation in position of approximately ten 
meters. 

In the morning 13-18 drifters were released at 1/4 - 1 mile intervals 
along a transect north from Pillar Point (Figure 3). Canadian military 
operations in'a restricted area (Figure 1) prevented releases in Canadian 
waters on selected days. Initially positions of each drifter were obtained 
three times per hour when patterns were regular and waves lower. In the 
afternoon with irregular patterns and higher waves, positions were obtained 
one to two times per hour. 

Approximately 33 flight hours were spent in the study area obtaining 
700 positions of 77 drifters; or an average of two to three minutes per 
position; nine positions per drifter; and six to seven flight hours per 
day. Additionally 23 flight hours were spent as follows·: 7 hours - transit 
time between study area and Port Angeles airfield at four hour intervals for 
refueling and crew chang-es; -6 hours ~ field tests; 7 hours-~ searches for 
drifters on or near shore; and 3 hours - transit time between Port Angeles 
airfield and base hangar of Snohomish Flying Service at Harvey Field. 

3. DATA REDUCTION AND PRESENTATION 

The time and ranges for each drifter position were digitized and the 
following computations performed (Plate 1): 1) latitude and longitude 
(degress and minutes); 2) speed and direction; 3) speed components in a 
coordinate system aligned approximately with axes of Outer Strait of Juan 
de Fuca (positive cross channel reckoned along 24° True, and positive long 
channel 114° True). With a probable positioning error of ten meters and 
20-60 minutes between positions, the estimated error in drifter speed is 
less than two em/sec, a few percent of typical speeds. 

From these tabulations were obtained trajectories of each drifter 
(Plate 2), and spatial vector diagrams for selected time intervals (Plate 
3). The vector diagrams portray speed and direction as functions of 
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Table 2. Summary of observations. 

(1) (2) 
Number Time (GMT) Time (GMT) - (2) Maximum components Weights 

of Drifters First Position Last Position (1) Tidal of mean current Attached to 
Date Launched Obtained Obtained hours Phase Long channelaCross channela Underside 

19 July 14 2035 0235 6.0 Flood 76.8 -23.9 No 

20 July 18 1727 2211 4. 7 Ebb -92.5 25.9 No 

21 July 15 1739 0032 6.9 Yes 
Ebb -67.3 -19.9 
Flood 45.1 -33.1 

..... 
22 July 13 1846 0207 7.3 Yes 

Ebb -51.4 -10.0 
Flood 78.4 -26.5 

23 July 17 1918 0334 8.3 Yes 
Ebb -34.5 11.1 
Flood 50.9 -11.9 

Total 77 33.2 

aPositive reckoned as follows: Positive long channel direction = 114° True. 
Positive cross channel direction = 24° True. 

I, 
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latitude and longitude, where the latter scale has been segmented for 
editorial purposes. 

Winds recorded at s.elected shore sta.tions (Figure 1) have been 
tabulated in Plate 4 and displayed graphically in Figure 4 together with 
tidal currents predicted for Pillar Point. 

4. DISCUSSION 

Drifter movement depends on winds, waves and currents. In the 
absence of results from PMEL's moorings qualitative discussion is given. 

In Outer Strait of Juan de Fuca winds are constrained by topography to 
primarily easterly and westerly directions. Winds observed at Victoria 
during 1922-1946 have been summarized by Boughner and Thomas (1948). 
Analysis of percentage frequencies suggests that easterly winds prevail 
in the study area during October-March; and that westerly win.ds predominate 
April-September. During the present experiment westerlies prevailed almost 
exclusively, typically increasing in speed from morning to afternoon 
(Figure 4). 

Tidal current predictions are given by the National Oceanic and 
Atmospheric Administration (1977) for Pillar Point (Figure 4). These 
predictions are reference to the Strait of Juan de Fuca's entrance, and 
include some contribution of mean current. Figure 5 shows long channel 
speeds, averaged for drifters at selected times, superimposed on predicted 
currents. The difference in speed appears on the order of several percent 
of prevailing wind speeds. 

Inspection of the trajectories indicates that on flood under we~terlies 
there is an apparent cross channel movement toward U.S. shore. This 
tendency is particularly apparent in Figure 6 where launch positions are 
connected to sighting and recoveries on or nearshore (41 of 77 drifters). 
No sightings or recoveries were reported on or near Canadian shore. Com­
plementary to Figure 6 is Figure 3 showing a histogram of sightings/ 
recoveries near shore versus longshore position. The occurrences in 
Clallam Bay and in the lee of Pillar Point appear high and indicate these 
as possible entrapment areas. 

Figure 7 shows intervals between releases and sightings/recoveries 
on or near shore. Because near shore surveys were conducted only twice 
a day these intervals may be overestimated by as much as twenty hours. 

9 
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Table 3. Summary of mean currents. 

Mean Current Speed Components (cm/s) 
Time Speed Direction Long channel Cross channel 

Date (GMT) (cm/S) (
0 True) (+ at 114° T) (+ at 24° T) 

19 2120 11.8 145.6 10.0 -6.1 
2216 44.9 127.2 43.7 -10.2 
2344 79.3 128.4 76.8 -19.5 
0120 52.8 141.1 47.1 -23.9 

20 1800 93.1 300.5 -92.5 10.4 
1844 84.3 312.0 -80.2 25.9 
2007 50.5 324.3 -43.6 25.4 

21 1835 67.4 292.2 -67.3 -2.3 
1909 60.4 296.6 -60.4 2.6 

.... 1950 54.6 296.3 -54.5 2.1 
N 2056 34.3 290.7 -34.2 -2.1 

2158 20.8 221.1 -6.1 -19.9' 
2220 19.7 192.1 4.1 -19.3 
2240 27.7 172.1 14.7 -23.5 
2303 36.0 159.1 25.4 -25.4 
2323 49.3 156.3 36.5 -33.1 
2345 52.1 144.1 45.1 -26.0 

22 1909 51.6 282.9 -50.6 -10.0 
1947 51.6 289.5 -51.4 -4.1 
2024 48.1 296.3 -48.0 1.8 
2047 40.8 298.8 -40.7 3.3 
2109 33.5 296.2 -33.5 1.2 
2132 28.9 290.0 -28.8 -2.0 
2155 17.9 283.1 -17.6 -3.4 
2240 10.1 168.6 5.9 -8.2 
2333 34.9 135.8 32.4 -12.9 
2357 49.4 134.2 46.4 -17.0 
0021 59.5 129.5 57.4 -15.8 
0103 71.8 128.3 69.6 -17.7 
0143 82.7 132.8 78.4 -26,5 

. 
I 
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Date 

23 

Table 3 Cont'd. 

Mean 
Time Speed ;Direction Long channel C.ross channel 
(GMT) (~m/~L '(0 True) (+ at 114° T) (+ at 24° T) 

1942 
2010 
2036 
2104 
2130 
2158 
2220 

' 2247 
0014 
0047 
0124 
0202 
0251 

34.0 
33.9 
35.8 
35.4 
32.8 
30.2 
23.0 
6.1 

14.7 
24.1 
38.1 
49.1 
52.3 

lc 

301.6 
308.7 
309.7 
312.4 
312.3 
314.1 
311.6 
307.4 
109.5 
118.5 
120.5 
126.1 
127.3 

-33.7 
-32.8 
-34.5 
-33.6 
-31.2 
-28.4 
-21.9 
-5.9 
14.7 
24.1 
37.9 
48.0 
50.9 

4.5 
8.5 
9.5 

11.1 
10.2 
10.3 

6.9 
1.4 
1.2 

-1.9 
-4.2 

-10.2 
-11.9 

-· 



.... ..,. 

~ 

MAGDALENA 

Figure 6. Shoreward drifter movement. Lines connect drifter release positions to 
sightings.and recoveries on or near shore. Dot at left marks PMEL's 
mooring .• 

!, 



"' ... 
"' 0 

:;::: 

z 

INITIAL DISTANCE FROM SHORE (Kilometers) 
2 4 6 8 10 12 14 

100•4---L-1-~I~I~r~L-~1--~1---L-'-~I~IL-_L-1~·~1--~IL-_L-1_~1-, 

A A/ f TOTAL LAUNCHED = 77 LAUNCH DATE -4 
TOTAL RECOVERED X 19 JULY I ON OR NEARSHORE= 41 A 20 

• 21 

~' • 22 
:Jf I A I + 23 / 

§f I / 
-1 I • /• 

"0, I I / 

-

80-

- r-3 "' >-
0 

0 _. 

0 60-

~ 
I I / 
I A I A A <r;/ // 

~ 
1-­
<1: 

0:: 
w 
(/) 
III 
0 

...J 

-
I /. / 

I X / • 
+I / 1/ 

I I / / 

~ 
w 
(/) 

1-2 III 
0 

<1: 40-z 
I / 
I II / / / / \o/ _, _, 

. ...J 
<1: 
z 

IJ.. 
I 

...J 
<1: 
1-
z 

A I. I A / / ·~ / 

IJ.. 
I 

...J 
<1: 
1-- • / ./·A /7 

x/lt 1 / A / _,- \~ ,- _ z 
fxx +l.x• x ./ • / • ,-:---

20- I ( A X X 'l(.X. / ·.- ...- '2.9 ...-
/ / / /.,.,. -...--- ----

1 I // _,/ -- ---
- I I / / -"" -• ::::. - --

/ / --1 I/. _,- -::::;. -
111' .... ~-:::;::::: 

0~~~---r----~---,-----r----~--~r----r-----t-0 
Q I 2 I 4 I 6 I 

INITIAL DISTANCE FROM SHORE (Nautical miles) 

Figure 7. Estimated time between release and recovery and/or 
sighting on or near shore versus distance offshore. 
Note: Arrival times nearshore may be in error by as 
much as twenty hours. 

15 

8 



5. ACKNOWLEDGEMENTS 

This work was performed under Contract No. 03-7-022-35186 from NOAA, 
ERL, MESA Puget Sound Project, located at 7600 Sand Point Way NE, Seattle, 
Washington, 98115. 

The drifters were constructed by Linda D. Helseth; launched from a 
Coast Guard 41 foot vessel under supervision of Lieutenant Danny D. 
Benefield; and observed from a Cessna 172 aircraft supplied by Richard N. 
Harvey of Snohomish Flying Service, Inc. We are grateful to them and in 
particular to pilots David L. Bell, Jonathan T. Salisbury and Phillip L. 
Taylor for their flying long hours of tight patterns at low altitude. 

We are also grateful to Ronald Kopenski and R. Michael Reynolds 
for providing liaison with the MESA Puget Sound Project office and PMEL, 
respectively. 

16 



6. REFERENCES 

Boughner, C.C., and M.K. Thomas, 1948: Climatic summaries for selected 

meteorological stations in Canada, Newfoundland, and Labrador. 

Volume II, humidity, wind speed and direction. Canada, Dept. of 

Transport, Meteorological Division, Toronto, Ontario, 88 p. 

Doebler, H.J., 1966: A study of shallow water wind drift currents at 

two stations off the East Coast of the U.S. U.S. Navy Underwater 

Sound Laboratory Report No. 755, New London, Connecticut. 

Fingas, M., 1977: The evaluation of an oil spill tracking buoy. Spill 

Technology Newsletter, January-February 1977. 

Motorola Inc., 1974: Operation and installation manual for Mini-Ranger 

III System. Motorola Inc., Government Electronics Division 

Document No. 68-P04883F, 30 April 1974. 

National Oceanic and Atmospheric Administration, 1977: Tidal current 

tables, 1977, Pacific Coast of North America and Asia. U.S. 

Department of Commerce. 255 p. 

Stolzenbach, K.D., O.S. Madsen, E.E. Adams, A.M. Pollack, and C.K. 

Cooper, 1977: A review and evaluation of basic techniques 

for predicting the behavior of surface oil slicks. Massachusetts 

Institute of Technology Report No. MITS.G 77-8, March 1977. 

Teeson, D,, F.M. White and H. Schenck, 1970: Studies of the simulation 

of drifting oil by polyethylene sheets. Ocean Engineering~, 1-11, 

Pergamon Press. 

Tomczak, G., 1964: Investigations with drift cards to determine the 

influence of the wind on surface currents. Oceanographize 10, 

129-139. 

17 



Plate la. Drifter positions and velocities. 
DATE- 1~ JULY 1977 

DRIFTER T!~.E CGMTl RANGE 1 RANGE 4 LATITUDE LONGITUDE SPEED DIRECTION COMPONENTS CCK/SECI 
NO, ~OUR MIN SEC C Ml CHI CCH/SECI CDEG TRUEI LONGSHORE OFFSHORE 

A& l4 17 0 21129 19238 48 1&.20 124 9.7lt 
A6 l4 27 ;o 2094& 1n12 48 1&o1B 124 9.90 30.5 259.& -25.1 -17.3 
A& 14 35 37 20701) 19&08 48 1&o23 124 10.09 53.0 290.0 -n.s -3,8 
A6 14 48 28 20295 19978 48 16.28 124 10o 41 52o5 282.4 -~1.4 -10.6 

NO 21 2 8 23182 20134 48 1Bo30 124 7.71 
NO 22 4 42 2456& 18493 48 17o75 124 6.62 45.0 127.5 .43.e -10.4 
NO 22 50 7 25979 1&341 48 1&o80 124 5.61 79.1 144.5 68.2 -ltO.l 
~0 0 52 18 30853 1019& 48 14,30 124 2,35 B3o9 138,9 7&,2 -35.2 
NO 2 H 32 .32490 7541 48 12.81 124 1.65 47.1 1&2.6 31.2 -35.3 

.... ~1 20 59 42 22933 19848 46 l7.~e 124 7,93 
00 N1 22 3 6 243&0 18353 48 17.55 124 6,81 41.8 119.8 41.6 -4.2 

Nl 22 48 44 26003 16286 48 16.77 124 5.60 76.1 133,9 71.5 -25o8 
~1 0 45 51 30826 10242 48 14.32 124 2,36 86.2 138,5 7Bo5 -35.6 
N1 2 8 1 32309 n5l 48 13.11 124 1.65 48.8 158.6 34.8 -34,2 
N1 2 29 40 32586 7486 48 !2,83 124 1.56 41.6 167,8 24,6 -33.5 

N2 zo 58 38 22784 i9689 48 17.78 124 8.06 
N2 22 1 l3 24017 1eH7 48 17,45 124 7,10 35.6 117,0 35.5 -1.8 
N2 22 51 43 2!>941 16321 48 16.77 124 !J,65 72.6 125.3 n. 2 -l4o1 
N2 ~ 54 41 31002 10023 48 14.23 124 z.zs 65,5 1313,2 78o1 -34o9 
NZ 2 23 42 32473 7664 48 12.94 124 1.~o 47.4 161.5 32o1 -H.9 

N3 20 55 23 22570 19371 46 17.41 124 e.ze 
N3 21 ;~ 7 23556 lb423 46 17.19 124 7.52 27.0 113.1 27oC o5 
N3 22 46 55 25134 16614 48 16.58 124 6.35 63.9 128.1 62.0 -15.5 
N3 ~ 49 51 30697 10324 48 14o 32 124 Ze47 86.3 13lo0 AZ,t; -Z5el 
N3 2 6 19 32254 ~016 48 13.14 124 1.68 52.2 156.1 3s.e -35.0 
N3 2 ~7 50 32491 1582 48 12.86 124 1.63 41.0 172 o1 21o7 -34.7 

I 

' 



Plate la. continued. 
DATE - 19 JULY 1977 

DRIFTER TIME !GMT) RA~GE 1 RU•GE 4 LATITUDE LONGITUDE SPEED DIRECTION CO~PO~ENTS ICH/SECI 
NO. HOU>< MIN SeC I M) (H) ICH/<;ECI ID~G TRUE) LONGSHORE OFFSHORE 

N4 20 52 9 22286 19164 48 17.05 124 8.57 
N4 21 56 51 22910 18436 48 16.80 124 8.12 18.8 129.1 18.2 -lt.9 
N4 Z2 45 1 24596 lt6BB 48 16.32 1H 6.85 62.5 120.1 oz.1 -6.5 
~4 0 44 58 30176 10482 48 14.16 124 2.97 86.9 129.~ 83.6 -23.5 
N4 2 1 51 32183 7719 48 12.74 124 1,95 63,0 154o1 48.3 -40,6 

N5 20 50 14 22208 16901 48 16.75 124 8,70 
N5 21 53 3 22879 18224 48 16.58 124 8,19 18.7 116.6 18.7 -.8 
N5 22 43 17 2445! 16519 48 16.06 124 7.05 57.2 124oS 56.3 -10.4 
N5 0 40 52 29944 10523 48 14.04 124 3o22 es,s 128~3 82.9 -21.0 
N5 1 52 42 32188 . 7762 48 12.80 124 1o91 65.0 144.7 55.9 -33.0 
N5 1 59 17 3ZH6 7539 48 12.68 lH 1.85 63.6 160.7 43.7 -46.2 

N6 20 48 35 22336 18699 48 16.65 124 8,62 ...... 
N6 21 55 6 22901 lB038 48 16.42 124 8.22 16,6 131.0 15.e -4.8 \0 
N6 22 42 1 24548 16375 48 15.98 124 6o99 61.2 117.7 61o0 -3.8 
N6 0 35 11 29883 10640 48 14.11 124 3.24 85.3 126.8 83.2 -u.s· 

N7 20 46 50 21952 18485 4P 16.10 124 9.10 
~7 21 50 42 22314 18222 48 16.13 124 8,79 10.1 at. 7 a. 5 5.4 
N7 22 40 6 23794 16728 48 1>.75 124 7,69 51.6 117.1 51.6 -2.7 
N7 0 42 33 29915 10472 48 13.96 124 3.28 86.9 1?.1.3 86.2 -10.9 

NB 20 45 15 21841 1b27o 48 15.71 124 9.32 
NB 21 48 52 21880 18385 48 15.90 124 9.22 9.8 19,7 -.s 9.8 
NS 22 38 3 23156 17147 48 15.64 124 a.zs 43.7 lllo5 43.6 2.0 
NB 0 32 0 28625 11660 48 14.21 124 4.26 82.1 118.2 81.9 -5,9 

1, .. 



Plate la. Continued. 
DATE - 19 JULY 1977 

CR!FTE~ TIME IGMTl RANGE 1 RANGE 4 LATITVDE L ONG!TUDE SPEED DTRECTION COMPONENTS ICH/SEC l 
NO. HOUR MIN SEC I H l I H l ICH/SECl IDFG TRUE) LONGSHORE OFFSHORE 

N9 20 42 3 21768 1f069 48 15.29 124 9.56 
N9 21 46 5 20843 H855 4e 15,24 124 10,35 25,8 265.0 -22,5 -12.6 
N~ 22 34 51 212S6 l8374 48 15.05 124 10.07 16,9 135.7 15.7 -6.2 
N9 u 13 46 24716 14918 48 14o20 124 7.58 58.5 U7o1 58.4 -3.0 
N9 1 38 26 28416 ll455 48 13.72 124 4.66 73.1 103,7 71.9 13.2 

ro 20 40 5 21763 17919 48 l4o99 124 9,70 
TO 21 44 29 20532 l6982 48 14.83 1H 10.83 37.1 2!58.2 -30 .• 0 -21o7 
TO 22 32 50 20687 l6tl06 48 14.12 124 10.76 7.6 155.1 5,7 -5.0 
TO 0 6 1 23679 l58ll 48 14o04 124 8.56 53.7 114o9 53.7 -,8 
TO 1 24 44 26694 12874 48 13.57 124 6.22 64.0 106,6 63.5 8.3 

Tl 21 42 8 20335 19112 48 14.61 1H 11.13 
N Tl 22 31 3 ZV38u 19058 48 14.55 124 llol2 3o6 1"16.4 1o7 -3.2 
0 

T2 20 35 20 21866 !7732 48 14.77 124 9.72 
T2 21 40 zz 20419 19017 48 l4o53 124 llo10 45.2 255.3 -35.3 -28.3 
T2 22 29 21 20361 19J12 46 14.52 124 llo15 z-. 3 262.8 -1.·9 -1.2 

!c 



Plate lb. Drifter positions and velocities. 
DATE - 2v JULY 1977 

DRIFTER TIME (GMT I RANGE 1 RANGE 4 LATITUDE LONGITUDE SPEED DIRECTION COMPONENTS (CM/SEC I 
NJ. HOUR MIN SEC (~I I,M I (C~/SECI (DEG TPUEI LONGSHORE OFFSHORE 

EO 17 54 50 21283 23109 48 19.51 124 9.29 
EO 18 29 30 19554 24'754 48 19.85 124 10.75 91.5 289.0 -91.1 -8.1 
EO 19 1 36 19007 26,001 48 20.41 124 11.32 65.3 325.7 -55.6 34.2 

1:1 17 53 29 20995 22,579 46 19.03 124 9.48 
E1 18 28 8 19~57 24231 48 19.50 124 10.69 83.3 300.3 -sz.e 9.0 
El 19 0 17 18505 25550 48 19.90 124 11.61 70elt 303.0 -69.5 10.9 
El 22 11 26 17569 21204 48 20.54 124 12.54 14.4 315.9 -13." 5.4 

E2 17 52 18 20891 22172 48 15.69 124 9.55 
E2 18 24 47 19493 23778 48 19.15 124 10.71 85.5 301.2 -84,8 10,6 
E2 18 58 49 18299 25,270 48 19.61 124 u. 73 1lt.b 304.0 -73.5 12.8 

N E3 17 57 17 20529 223H 48 18.61 124 9.85 ... 
E3 18 26 13 19298 23776 48 19.05 124 10.86 86.2 303.4 -85.1 13.9 
E3 18 ~7 6 18215 25172 48 19.50 124 11.78 76.3 306.1 -74. b 15,9 

E4 17 50 58 20832 21'980 48 18.51 124 9.60 
E4 17 58 41 20357 22271 48 18.48 124 9.99 103.4 263.4 -88.9 -52.7 
E4 18 23 1 19271 23507 48 18,84 124 10.87 87.2 301.1 -86.6 10.7 
E4 19 4 1 17819 25395 48 19.46 124 12.09 77.4 307.1 -75.4 17.4 

E5 17 49 31 20668 21'604 48 18.14 1H 9.7~ 
!;5 18 32 45 18630 23910 48 18.80 124 11.38 cn.z 301.2 -90.5 n. 3 
E5 19 6 58 17350 25.593 46 19.36 124 12.46 82.3 301'. 9 -ao.o 19.6 

E6 17 48 0 20579 21:355 48 17.88 124 9.84 
E6 18 21 19 18968 23148 48 18.39 124 11.11 91.8 301.0 -91.1 u.o 
E6 19 5 29 17203 25472 48 19.19 124 12.56 87.8 3M.5 -84.7 23.3 

I, 



Plate lb. Continued. 
DATE - 20 JULY 1977 

DRIFTER TIME IGMTl RANGE 1 RANGE 4 LATITUDE LONG !TUDE SPEED DIRECTION COMPONENTS (CM/SECI 
NO, HOUR MIN SEC (M I IMI (CK/SECI IDEG TRUEI LONGSHORE OFFSHORE 

l7 l7 46 18 20597 21052 4e 17.63 124 9.85 
E7 18 19 55 189H 22863 48 18.14 124 llo14 91o7 300,6 -91.1 10.4 
E7 19 e 44 17034 25392 46 19.03 124 12.69 86.4 310.6 -az.1 24,8 

E6 17 43 3 20653 20683 46 17.34 124 9,65 
ES 17 44 35 20633 20723 46 17,36 124 9,66 49.5 340.4 -34,2 35,6 
E6 18 17 21 16954 22576 48 17.89 124 llo15 95,6 301.8 -94.7 12.8 
E8 19 1u 18 16967 253llt 48 18o93 124 12.73 86.3 314,6 -80.9 30.2 
E8 19 15 0 16822 25508 48 19.00 124 12.85 68,6 309,3 -66~4 18.1 

E9 ,17 39 52 ,20732 20343 48 17,07 124 9.134 
E9 17 41 38 20620 20469 48 17oll 124 9.92 119.4 305.5 -117.0 23.5 
E9 lS 16 43 18625 22556 46 17,79 124 llo27 94.0 307.0 -en, t: Zl,O 
E~ 19 16 10 16744 25445 48 18,90 124 12.91 84.1 315.5 -78,3 30,7 

IV 
IV 

HO 17 38 16 20739 20098 46 16oe3 124 9o89 
HJ 16 15 50 18833 22273 4e 17,53 124 llo 30 96.6 306.5 -94.4 20,8 
HO 19 11 56 16706 25192 48 18.68 124 12.94 87,3 316.5 -80,7 33.3 

H1 17 36 41 20799 19779 48 16.53 124 9.91 
H1 18 11 19 18969 21852 48 17.21 124 11.25 99,8 307,3 -97,2 22.7 
nl 19 17 51 l627J 2H78 48 18,63 124 13o29 91.6 316.4 -84.8 34,7 

HZ 17 35 25 Z0822 19551 4e 16,28 124 9o97 
HZ 18 9 43 19009 21569 48 16.93 124 11.28 98.1 306,7 -95,7 Zl,lt 
HZ 19 19 25 16126 25383 48 18,46 124 13.41 92.4 317.0 -85.1 36,0 
HZ 20 5~ 37 14782 ZPlaO 4B 19,83 124 14.63 51.4 329.Z -42o1 Z9o5 

H3 17 33 43 Z0939 19178 46 15.9Z 124 10,00 
H3 18 13 28 18779 21457 48 16.56 124 11.57 95.8 301.6 -94.9 12.5 

I, 



Plate lb. Continued. 
DATE- 20 JULY 1977 

DRIFTER TIHE IGHTI RANGE 1 RANGE ~ LATITUDE lONGITUDE SPEED DIRECTIPN COMPONENTS ICH/SECI 
NO, HOUR ~IN SEC (HI IHI IC~/SECI IDEG TPUEI LONGSHORE OFFSHORE 

H4 17 31 57 2D997 le972 ~8 15,68 124 10.04 
H4 18 7 46 18857 21157 ~8 16.23 124 11.61 102.3 ?97. 5 -102,2 boO 

H5 17 30 18 21069 16667 48 15.29 12~ 10.13 
H5 16 ~ B 19026 20710 ~6 15.71 1H 11.68 100.4 zqz.t -100.3 -3.5 
H5 19 23 21 1476d 25596 ~8 17,55 124 1~.60 105,4 313,3 -99,6 34.7 
H5 20 52 ~4 12827 Zf501 48 16,88 12~ 16.08 57.2 323.5 -49.9 28.1 
H5 21 4 3 12720 2&682 46 1e. 97 124 16.17 27.9 322.8 -24,5 13.4 

Hb 17 28 45 21142 18411 48 14.97 124 10,23 
Hb 18 b 7 18978 20615 48 15.~0 124 11,86 96,7 291,6 -96,0 -4.2 
Hb 19 24 50 15004 2'•978 48 16,99 124 14.55 94.1 311.5 -89,7 za.z 
Hb 21 b ~4 12653 28~55 48 18.33 124 16,22 52.6 320.2 -47.4 23.2 

N 
VJ 

H7 17 27 3 21139 18343 48 14,58 124 10,45 
H7 16 3 b 19116 2C391 46 15.12 124 11.89 94.7 299.5 -94,3 9,0 
H7 19 Zb 12 14930 24917 48 16.79 124 14.68 92.9 311.7 -88.5 28.1 
H7 20 50 30 12553 27768 48 17.92 124 16.34 58.1 315.5 -54.1 21.2 
H7 21 9 32 12258• ZP143 48 16,06 124 lb. 56 33.7 315.0 -31,4 12.0 

N5 19 32 59 20882 16767 48 15.16 124 10.36 
N5 20 41 33 19436 2G483 46 15,95 124 11.23 44,3 323.'7 -38, 5 21.9 

Nb 19 30 2 19673 20030 48 15.50 124 11o23 
N6 20 45 59 18319 21793 48 16.49 124 11.97 45.0 333.3 -3lt,9 ZB,It 

N7 19 32 59 20882 1H87 48 15.16 12~ 10,36 
N7 20 39 34 19339 20591 48 15.99 1H 11,30 46.3 323.0 -42.3 23.4 

I" 



Plate lc. Drifter positions and velocities. 
DATE - 21 JULY 1977 

DRIFTER TIME IGMTl RANGE 1 RA~GE 4 LATITUDE LONGITUDE SPEED DIPECTJON COMPONENTS ICH/SECI 
NO, HOUR MIN SEC r M 1 ( M l ICM/SECl IDEG TPUEl LONGSHORE OFFSHORE 

A2 19 6 55 22706 26585 48 22.05 124 a. e3 
A2 19 46 44 21949 27185 48 22.14 124 9.51 36.0 261.4 -35o1 -7.9 
A2 21 >7 29 19626 27759 48 21.67 124 11.26 29.7 246.3 -20.1 -21.3 
A2 22 16 13 19413 27587 48 21.5D 124 11.36 30.7 201.6 1.4 -30.7 
A2 22 36 H 19263 27390 48 21.33 124 11.42 25.7 192.5 5.2 -25.2 
A2 22 57 20 19248 27008 48 21oll 124 11.34 34.7 167.3 zo.e -27.8 
A2 23 22 31 19380 26425 4e 20.82 124 11.13 39.8 154.2 30.4 -25.6 
A2 23 41 46 19603 25786 48 20.52 124 10.86 55,8 148,3 4.6.1 -31.4 
A2 0 3 28 19929 25030 48 20.18 124 10.51 58.5 145.2 50.1 -30.2 

T5 18 30 56 23266 24821 48 21.25 124 8.06 
T5 19 4 :i9 22532 25525 48 21.41 124 8.72 43.0 290,5 -42.9 -2.7 
T5 19 44 8 21844 26186 48 21.56 124 9.35 35.1 2~9.4 -35.0 -z.9 
T5 20 21 25 20982 26719 48 21.57 124 10.08 40.1 211.2 -36.9 -15.6 

N T5 21 ~6 33 19323 27260 48 21.28 124 11.35 29.1 251,3 -21.4 -19.8 ..,. 
T5 22 35 39 19002 26768 48 20.81 124 11.46 33.0 190.6 7.7 -32.1 
T5 23 40 46 19537 24866 48 19.91 124 10.77 50.5 154.3 '38.t -32.6. 
T5 0 2 21 19945 24013 46 19.53 124 10.38 66.4 145.6 56,6 -34.7 
T5 0 32 5 20735 22686 48 18.~8 124 9.69 74.4 140.0 66.9 -32.5 

T6 18 2e 57 23153 23695 48 20.68 124 7.99 
T6 19 2 >3 22209 24841 48 20.92 124 8.83 55.4 292.9 -55.4 -1.2 
H 19 41 39 21448 25739 48 21.18 124 9.54 43.0 298.5 -42.9 3.3 
T6 20 19 6 20613 2t510 48 21.32 124 10.29 43.0 286,6 -42.6 -5.6 
T6 21 54 49 18857 27393 48 21.18 124 11o70• 30.7 261.3 -25.8 -16.6 
H 22 l4 24 18614 27213 4b 20,98 124 11.82 34.3 202,9 ,8 -34,3 

I 
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Plate lc. Continued.· 
DATE - 21 JULY 1977 

DRIFTER TIME !GHTI RANGE 1 RHGE 4 LAT !TUDE LONGITUDE SPEED DIRECTION COMPONENTS !CM/SECI 
NO. riOUR MIN SEC ( M l !H l !CM/SECl !OEG TRUE! LONGSHORE OFFSHORE 

T7 18 26 59 23073 22822 48 2D.C2 124 7.91 
T7 1q 0 57 21949 23917 48 2o.2e 124 a.es 63,4 292.2 -63.4 -2.1 
T7 19 39 56 20923 24968 48 20.54 124 9.76 51,8 293.0 -51.7 -1.0 
T7 20 17 10 20044 25644 46 20.73 124 10.56 45.8 290.2 -45.7 -3.1 
T7 21 53 45 18375 27v97 48 20.81 124 11.96 30.2 275.3 -28.6 -9.7 
T7 22 13 22 18193 27048 48 20.11 124 12.08 20.5 216.3 -4,3 -zo.o 
T7 22 33 20 15087 26845 48 20.~4 124 12.11 26,4 187.6 7.!> -25.3 
T7 22 53 56 18v96 26543 48 20.36 124 12.05 28.4 167.6 16.9 -22.8 
T7 23 20 44 18295 25964 48 20.07 124 u.82 37.2 151.0 29.7 -22.3 
T7 23 39 40 18561 25333 48 19.78 124 11.54 56,7 147.9 47.1 -31.5 
T1 0 1 15 18934 24573 48 19.44 124 11.19 59,5 145.3 50.9 -30.8 
T7 0 21 43 19372 23743 48 19.07 124 1o.eo 68.5 144.9 58,8 -35,1 

C5 18 25 8 23094 21869 48 Ho 43 124 7.82 
C5 18 56 46 21931 22904 48 19.64 124 8.78 62.4 288.1 -62,1 -6.5 

N C5 19 37 58 20809 24006 48 19.90 124 9.73 53.8 291.7 -53.8 -2.3 
Ln C5 20 14 58 19842 25033 48 20.15 124 10.57 51.3 294.3 -51.3 .2 

C5 21 !>2 44 17935 26661 48 20.36 124 12.19 34.7 281.0 -33,S -7..8 
C!> 22 12 29 17692 2H87 48 20.27 124 12.36 23.2 231.7 -10,8 -20,6 
C5 22 32 12 17580 26575 48 20.14 124 12.42 20.3 198.0 2.2 -20.2 
C5 22 !>2 49 17538 U345 48 19.97 124 12.41 25.6 178.7 11.0 -23.1 
C5 23 19 e 17626 25788 48 19.64 124 12.28 40.6 164,8 25.£1 -31,5 
C5 23 37 22 17780 25318 48 19.38 124 12o12 46,6 156.9 34.2 -31.7 
C5 23 58 50 15155 24637 48 19o09 124 11.78 53.6 143.3 46 .. 8 -26.2 
C5 J 2~ 37 18623 23322 48 1~.72 124 11.39 63,4 143.8 55,1 -31,4 

lc 



Plate lc. Continued. 
DATE - 21 JULY 1977 

DR!FTE~ TIME (GMT) RANGE 1 RANGE 4 LATl TUDE LONGITUDE SPE~D DIRECTION COMPO~ENTS !CH/SECl 
NO, HOUR MIN SEC (M) ( M l !CM/SECl (DEG TRUE) LONGSHORE OFFSHORE 

T6 18 23 9 23176 20965 46 18,68 124 7. 71 
T6 . 16 56 50 21899 22064 46 19.08 124 8. 7-!; 4~.5 286,2 -65.9 -9.2 
T8 19 35 50 20545 23354 48 19.35 124 9.87 63.1 290,3. -62.9 -4.1 
T8 20 13 2 19485 24502 48 19.65 124 10.77 55.4 296.2 -55.4 2.0 
T6 21 51 17 17533 26363 48 20.00 124 12.42 36,4 267.5 -36. z -4.2 
T8 22 11 30 17307 26441 48 19.93 124 12,59 20,3 23R,5 -11.4 -16.7 
T6 22 31 12 17225 2~370 48 19.84 124 12.64 14.7 200,2 1o0 -14.6 
T8 22 51 44 17145 26214 46 19.69 124 12.68 22.4 189,6 5,6 -21.7 
T6 23 18 16 17253 25735 46 19,41 124 12.55 34.5 162.7 22.& -25.9 
TS 23 3t. 33 17467 25219 48 19.14 124 12.34 50.0 152.9 "39. 0 -31.3 
T8 23 5ij 1 17785 24575 48 18.83 124 12.07 52.3 14.9.4 42.6 -30,2 
T8 0 19 28 18265 23801 48 18.50 124 llo68 61,0 141.9 54,0 -28.5 

T9 18 21 8 23315 19936 48 18.22 124 7,60 
T9 18 54 48 21959 21091 48 18.42 124 8.69 69.2 285.2 -68,3 -10.7 

N T9 19 33 33 20615 22440 48 18.74 124 9.76 63.3 294.1 -63.3 -.o 
a- T9 20 10 57 19519 23620 48 19,05 124 10,66 55,7 297,1 -55,6 2.9 

T9 21 50 29 17410 2~737 48 19.49 124 12.43 38,8 290.6 -38,8 -2.4 
T9 22 10 42 17211 25790 48 19.43 1H 12,58 18.5 237,0 -10,1 -15.·5 
T9 22 30 12 17105 25701 48 19.30 124 12.65 20.6 201.3 1.0 -20.6 
T9 22 50 48 17108 2H92 48 19.15 124 12.64 23.1 175,5 llo1 -20.3 
T9 23 17 29 17291 25063 46 18.93 124 1.2.47 28,9 153.9 22.2 -18.5 

vo 18 19 10 23438 19073 48 17o64 124 7.55 
vo 19 31 33 20685 21753 48 18o26 124 9,73 67o5 293,1 -67.5 -1.2 
vo 20 8 54 19537 22994 46 18.59 124 10.65 57,8 298.4 -57.6 4.3 
vo 21 49 28 17421 24909 48 18.68 124 12.36 36.3 284.1 -35.7 -6.3 
vo 22 9 51 17243 25014 48 18.86 124 12.51 14.8 257.0 -11.8 -8.9 
vo 22 29 lZ 17147 24946 49 18.75 124 12.58 19o5 203.6 .1 -19.5 
vo 22 49 51 17164 24721 48 18.57 124 12.56 26.0 176,6 lZ,C -23o1 
vo 23 16 32 17353 24325 48 18.36 124 12.42 27.2 155.1 20.6 -17.9 
vo 23 34 49 17548 23764 48 17.99 124 12.28 63.9 166.4 39.1 -50.5 
vo 23 54 47 17973 23195 48 17.77 124 11.96 47.9 136.5 44.3 -18.2 

I 
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Plate lc. Continued. 
DATE - 21 JULY 1977 

DRIFTER' ·n~E IGHTJ RANGE 1 RANGE 4 LATITUDE LONGITUDE SPEED DIRECTION COMPONENTS ICH/SECI 
NO. HOUR ~IN SEC I HI I HI ICHISECJ IDEG TRUEJ LONGSHORE OFFSHORE 

V1 17 59 17 2H25 17576 48 16.98 124 6.~5 

V1 B 17 26 23599 1S242 48 17.06 121t 7.50 76.0 28D.9 -71to0 -17.3 
V1 18 50 30 22192 19565 lt8 17.35 124 8,60 73,3 291.1 -73.2 -3.8 
V1 19 29 28 20756 .. 21101 46 17o77 124 9. 71 67.8 300.1 ·67.'t 7.0 
V1 20 6 48 19554 22448 48 18.17 124 10.65 61.3 302.2 -60.7 8,6 
V1 21 48 23 17589 24333 lt8 18.52 124 12.22 33.7 288.5 -33.6 -3.3 
V1 22 9 12 17442 24351 48 18o41t 124 12.34 16.6 225.7 -6.1 -15.5 
V1 22 28 33 17386 24228 48 18.30 124 lZo39 23.4 193.3 4.4 -23.0 
V1 22 49 10 17.434 23962 48 18.09 124 12.37 30.7 175.2 Ho9 -26.9 
V1 23 15 32 17704 23332 . 48 17.70 124 12.19 48.5 163,6 31.5 -36.9 
V1 23 33 40 17948 22845 48 17o40 124 12.04 53.9 161o7 36.4 -39.8 

V2 17 57 41 24684 16760 48 16.44 124 6.75 
V2 18 15 36 23849 17464 48 16o51t 124 7.41 77.8 282.7 -76.3 -15.3 

"' V2 18 48 20 22510 18799 48 16,87 124 8.43 71.4 296,0 -71. It 2o4 

"" V2 19 27 16 21067 20359 48 17.32 124 9.52 68.0 302.0 -67.1t 9.4 
V2 20 3 25 19820 21717 48 17.71 124 10.47 63.8 301.2 -63.3 7,9 
V2 21 47 21 18026 23411 48 18.01 124 11.89 29.6 287.5 -29.4 -3.1t 
vz 2·z 8 22 17889 ' 233 78 48 17.88 124 12,02 22.4 212.8 -3.4 -22.2 
V2 22 27 ~9 17878 23220 48 17.72 124 12.05 25.8 186,8 7.~ -24.6 
vz 22 48 5 17984 22921 48 17.51 124 11o99 33,0 170.6 18.2 -27.5 
V2 23 9 7 18189 22526 48 17.26 124 11.87 37.8 161.7 25.5 -27.9 
V2 23 14 H 18252 22411 48 11,:19 124 11. P.4 39.~ 160.8 27.3 -2e.9 
V2 23 32 53 18525 21952 48 16.92 124 11.68 50.2 158.6 35.-e -35.2 

I, 



Plate lc. Continued. 
DATE - 21 JULY 1977 

DRIFTER TIME (GMTI RANGE l RA~GE 4 LATITUDE LONGITUDE SPEED DUECTION COMPONENTS (CM/SECI 
NO. HOUR MIN SEC (~I ( M I (CMISECI «DEG TRUE! LONGSHORE OFFSHORE 

V3 l7 56 13 24931 15972 46 l5o86 124 6. 7l 
V3 18 12 44 24143 16661 46 15o97 124 7o33 79,6 283o9 -78o3 -14.1 
V3 18 46 7 22644 18157 48 16.34 124 8.45 77.5 296.2 -77.4 2.8 
V3 19 25 24 21066 19697 46 16.86 124 9.60 74.2 305,3 -72.7 14.4 
V3 20 4 54 19675 21506 48 l7o4l 124 10,63 68o0 307,7 -66.1 l6o0 
V3 20 35 50 16921 22373 46 17.69 124 llo21 46.9 305.6 -45.9 9.4 
V3 21 46 b 16006 23201 46 l7o60 124 11.93 21.9 283o2 -21o5 -lt,Z 
V3 22 7 15 17807 23230 48 l7o68 124 l2oll 25.0 223.9 -a. 5 -23.5 
V3 22 26 29 17637 23064 48 17.53 124 12oll 23.1 179.4 9,6 -21.0 
V3 22 46 58 17936 22819 46 17o36 124 12.06 26.5 168.6 15,3 -21.6 
V3 23 11 56 18197 22371 48 17o10 124 llo90 35.2 158.6 25.1 -24.6 
V3 23 31 0 18505 21666 48 16.79 124 11.73 52.4 158,6 37.3 -36.7 

V4 l7 44 43 25676 14601 48 15.22 124 6.31 

"' 
V4 17 54 28 25262 15165 46 15.27 124 6.64 70.8 2~2.8 -69.4 -13.9 

00 V4 18 9 4 24665 15715 46 15o37 124 1o10 66o3 287o3 -67.8 -8,0 
V4 16 44 10 23095 17272 46 15.74 124 8,27 76.2 295,4 -76o1 1.8 
V4 19 23 29 21457 19021 48 16.26 124 9.45 74.4 303,5 -73o4 12;2 
V4 19 59 29 20162 20515 48 16.79 124 10.37 69.2 310.6 -66.4 19.7 
V4 20 33 54 19332 21519 48 17.16 124 10,96 48.8 313,3 -46.1 16.0 
V4 21 45 ll 18566 22165 46 17.21 124 llo56 17.4 276o1 -16o8 -lt.8 
V4 22 5 48 18460 22176 48 17ol2 124 11.68 19o1 220.5 -5.4 -18.3 
V4 22 25 29 1846:9 22038 46 16.97 124 llo 7l 24.0 187.1 7.0 -23.0 
V4 22 45 49 18629 21712 48 16,73 124 11.64 36.5 169,0 21.0 -29.9 
V4 23 3 35 16~b4 21343 48 16.50 124 11,52 41.9 159,5 29.4 -29.6 
V4 23 7 49 16911 21262 46 16.45 1H 11,49 42.5 166.2 26.1 -33.5 
V4 23 29 51 19235 20769 48 16.16 124 llo3'2 43.1 15~.2 31,0 -30.0 
V4 23 49 24 19607 20313 46 15.92 124 lloll 45,1 149.4 36.8 -26o1 
V4 0 11 36 20104 19696 46 15.60 124 10.62 51.7 149,2 42,3 -29o7 



• 

Plate lc. Continued. 
DATE - 21 JULY 1977 

DRIFTER TIME tGMTI RANGE 1 RANGE 4 LATITUDE LONGITUDE SPEED DIHCTION COMPONENTS ICH/SECI 
NO, HOUR HIN SEC (HI (HI (CHI SEC I tDEG TRUE! LONGSHORE OFFSHORE 

V5 l7 43 5 26020 14039 48 14.bl 124 6.27 
V5 17 ~2 57 25615 14429 48 14,69 124 6.58 68.7 291.6 -68.6 -2.9 
V5 lb 7 19 24974 15036 48 14.80 124 7.07 74,4 288.6 -74.1 -7.1 
V5 16 42 22 23367 16619 48 15.16 124 8.27 77.1 293.8 -77.1 -. 3 
V5 19 21 25 21590 18463 48 15,67 124 9,55 78.9 301.2 -78.3 9,8 
V5 19 57 42 20138 19988 48 16.11 124 10.59 70.2 302,0 -69.5 9,6 
V5 20 32 16 19122 21077 48 16.44 124 11o32 52.5 303.8 -51.8 8,8 
V5 21 44 5 18186 22091 48 16.74 124 12.00 23,5 304,1 -23.2 4o1 
V5 22 4 56 18025 22133 48 16o62 124 12ol7 25.0 222.3 -7.8 -23.7 
V5 22 24 38 18022 22128 48 16.61 124 12.18 1.7 200o1 o1 -1.7 
V5 22 44 42 18203 21680 4& 16.47 124 12.07 23.4 152.1 18.4 -14.4 
V5 23 6 28 18421 21545 48 16.25 124 11.97 33.2 162.9 21.9 -zs.o 
V5 23 28 47 1875• 21098 46 15.99 124 11o 79 39.8 155,5 29.8 -26,3 

N V6 17 41 28 26284 13513 48 14ol4 124 6.27 

"' V6 17 49 28 25963 13819 46 14o19 124 6.52 66,9 287,6 -66.5 -7.6 
V6 18 5 46 25284 .14470 48 14.31 124 7,04 69.4 288.1 -69,1 -7.2 
V6 18 40 37 23733 16013 48 14.66 124 8,18 74.7 294,9 -74.7 1.() 
V6 19 19 24 21955 1 nG6 48 15,11 124 9,48 77.5 2.97. 0 -77.4 4o0 
V6 19 55 33 20422 193!>9 48 15.49 124 !(),6() 71.9 297.3 -11. e 4.0 
V6 20 3() 32 19182 20626 48 15.82 124 llo50 60.5 298o4 -60,3 4.5 
V6 21 4() 43 17337 22035 48 16.22 124 12.46 33.5 302,3 -33.1 4.7 
V6 22 3 50 17634 22253 48 16.29 124 12.61 15.8 305.9 -15.4 3.2 
V6 22 23 34 17651 22189 48 16,21 124 12.63 13,3 188,0 3. 7 -12.8 
vo 22 43 30 17739 22024 48 16o05 124 12.62 25.0 177.9 lloO -22.4 
V6 23 5 24 17957 '21777 48 15.94 124 12.48 19.7 138.1 18,0 -a.o 
V6 23 27 23 18253 21415 48 15.74 124 12.32 32o3 152.3 25.1t -zo.o 
V6 23 46 34 18610 21026 48 15.59 124 12.()9 34,8 134,2 32.7 -12.0 
V6 0 10 14 19208 2039() 48 15.36 124 11.69 45.5 130,0 43,8 -12.5 

V7 17 38 45 26607 12995 46 13.67 124 6.24 
V7 17 51 35 26037 13557 48 13.79 124 6,66 74.1 292.3 -74.1 -2.3 
V1 18 4 17 25403 14417 48 14.40 124 6,89 152.1 3H,7 -94.4 119,3 
V7 18 30 55 23814 15682 48 14.03 124 8.45 127.8 250,4 -92e't -88.4 
V7 20 28 48 19273 '2Cl70 48 l4,P4 124 11.90 64,2 280,5 -63.9 -5.1 

I, 



Plate ld. Drifter positions and velocities. 
DATE - 22 JULY 1977 

GRIFTER TIME IGHTI RANGE 1 RANGE ~ LATITUDE LONGITUDE SPEED DIRECTION COMPONENTS ICH/SECI 
NO, nOUR HIN SEC I HI ( M I ICM/SECI IDEG TRUEI LONGSHORE OFFSHORE 

X1 19 6 29 2~6~7 21393 ~8 19.68 12~ 6.59 
Xl 19 33 18 23897 2l901 ~8 19.H 124 7.20 47.9 278.3 -46,1 -13.1 
X! 19 58 21 23217 22~19 48 19.82 124 7.77 47.5 2e2.2 -46,4 -9.8 
Xl 20 21 8 2263d 22908 48 19,91 124 8.25 45.7 286o1 -45.2 -6.4 
Xl 20 44 58 21969 23465 48 20.02 124 e.eo 49.1 28 5.9 -48.6 -7.0 
Xl 21 6 58 21411 23932 48 20o09 1H 9.28 It belt 2e2.2 -45,4 -~.6 

Xl "21 29 14 20932 24250 48 20.10 124 9,67 36.4 27Zo4 -33,8 -13.5 
Xl 21 51 2 20518 2~505 48 20,09 124 10.01 31.8 268.5 -28.7 -13.8 
Xl 22 13 42 20204 24635 48 20,05 124 10.25 23.3 254.2 -17,9 -15,0 
Xl 23 23 21 19991 2.4072 46 19.59 124 10o35 20.5 187,9 5.7 -19.7 
X1 23 53 51 20243 23342 48 19.21 124 10.10 42.1 156,7 31,0 -28o5 
X1 0 16 ~6 20606 22597 48 18.85 12~ 9.79 55.4 149.3 45.~ -31.9 
X1 0 42 32 . 211~9 21660 ~e 1e.~~ 124 9,35 61.1 H4o7 52,7 -31.1 

X2 19 4 42 24622 2C668 48 l9o23 124 6o56 ..., X2 19 31 39 23805 2llH 48 19.25 124 7o23 50,9 21"3. 7 -47.7 -17.7 
0 X2 19 56 40 23065 21712 48 19,32 124 7,83 50,5 279.4 -48,8 -12.9 

X2 20 19 50 22386 22201 48 19.37 124 8.38 lt9,8 21'7. 7 -47,8 -H.O 
X2 zu 43 31 21753 22759 48 19.48 124 a.n 47.7 287.0 -47.4 -5.9 
X2 21 5 32 21223 23253 48 19,58 124 9,35 43o9 2~9.2 -43.7 -3.7 
X2 21 27 47 20795 23660 48 19o67 124 9o71 35.4 289,7 -35.2 -2.7 
X2 21 49 26 20442 23967 48 19.72 124 10o00 28,9 284.4 -2e,s -4.9 
X2 22 12 18 20157 24ll5 48 19.t:9 124 .10.23 zo.e 260.2 -17,3 -11.6 
X2 23 21 56 19953 23701 48 19.32 124 10.35 16.8 192.0 3.5 -16.5 
X2 23 52 35 20246 23057 48 19.01 124 10,09 36,0 150.7 28~9 -2lo5 
X2 0 15 36 20614 22342 48 18.67 124 9.78 52.9 H~.5 43,6 -29o8 
X2 0 41 26 21211 2!383 ~8 18.26 12~ 9,30 62.2 H2.4 54.8 -29o5 
X2 1 34 24 2300~ 1"8986 48 17.3~ 12~ 7o94 75.4 135.3 70.3 -27.2 
X2 l 58 33 24016 17783 48 16.92 124 7.19 63.8 130.2 80.5 -23.2 
xz 2 0 ~~ 2410~ 17667 48 16.87 124 7.13 88.6 138.2 80.9 -36.1 

I, 
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Plate ld. Continued. 
DATE - 22 JULY 1977 

DR!FTE~ TIME (GMTI RANGE l RA~GE 4 LATITUDE LONGITUDE SPEED DIRFCTION COMPONENTS (CH/SEC) 
NO. HOUR MIN SEC ( M) (H) (CH/SEC) !OEG TRUE) LONGS~ORE OFFSHORE 

X3 19 2 58 24707 19899 48 18.77 124 6.47 
X3 19 29 49 23854 20454 48 18.81 124 7.16 53.2 274.9 -50.3 -17.5 
X3 19 5~ 12 23009 21008 48 18.83 1H 7.85 55,7 273,6 -52.1 -19.5 
X3 20 18 12 22289 21599 48 18.93 124 8,43 54.0 283.7 -53,2 -9,7 
X3 20 42 8 21584 22268 48 19.08 124 9.01 53.3 291.0 -53.3 -z.a 
X3 21 4 4 21046 22776 48 19.19 124 9,45 44.3 290.0 -44.2 -3.2 
X3 21 26 23 20566 23198 4e 19.26 124 9,85 37.8 285.2 -37.3 -5.9 
X3 21 47 56 20133 23543 48 19.29 124 10.20 34,3 279.0 -33.1 -6.9 
X3 22 10 48 19768 23778 48 19.29 124 10.49 26,6 267.3 -z3.e -lz.o 
X3 23 20 35 19558 23541 48 19,01 124 10,64 12. ft 200,1 .9 -l2o8 
X3 23 51 10 19912 22983 48 18.79 124 10.35 30.5 139.0 z·1. 6 -12.8 
X3 0 l3 44 20304 22348 48 18.52 124 10,03 47.2 141.8 41,6 -zz.o 
X3 0 40 39 20955 21384 48 18.12 124 9.52 59.8 139,0 54.2 -zs.z 
X3 1 30 2 22566 19263 48 17.32 124 8,30 71.6 134.8 67oC -25.2 
X3 2 l 34 23693 17649 48 16.60 124 7.52 86.4 143.9 74.9 -43.0 

w ,_. 
X4 19 1 22 24645 19278 48 18.33 124 6. 52 
X4 19 27 54 23717 19868 46 18.35 124 7.27 58.3 272.4 -54.2 -21.5 
X4 19 53 40 22811 20527 48 18.41 124 a.oo 59.0 277.3 -56.5 -17.0 
X4 zo 16 45 22112 21133 46 18.52 124 8,57 52.lt 286,2 -51.9 -7.2 
X4 zo 40 39 21435 21790 48 18,67 124 9oll 51.1 292.4 -51o1 -1.5 
X4 21 2 34 20940 22277 48 18,79 124 9. 52 41.0 292.6 -41.0 -1.1 
X4 21 24 54 20436 22741 48 18.87 124 9.93 39.8 297,8 -39.5 -4.4 
X4 21 46 30 19984 2>093 48 18.90 124 10.29 35,3 276,9 -33.7 -10.4 
X4 22 b 25 19622 233l8 48 18.68 124 10.59 30.4 264.1 -26.3 -15 .z 
X4 23 55 22 19751 22672 48 18.46 124 10, 4'8 12.1 170.2 6.~ -10.0 
X4 0 18 27 20237 22015 48 18.22 124 10.09 4 7.4 133.6 44.7 -15.8 

!, 



Plate ld. Continued. 
DATE - 22 JULY 1977 

DRIFTER rrr.E I GHTI RANGE 1 RANGE 4 'LATITUDE LONGITUDE SPEED DIRECTION COMPONENTS ICH/SEC I 
NO. HOUR r.IN SEC IHI IHI ICH/SECI IOEG TRUEI LONGSHORE OFFSHORE 

X5 18 59 42 24601 18638 48 17.87 124 6.59 
X5 19 26 17 23709 19208 48 17.88 124 7.31 56.0 270.9 .,.51.5 -22.0 
X5 19 ~2 3 22874 19872 48 17.97 124 7.98 54,6 281.3 -53.2 -12.1 
X5 20 l5 24 22174 2C539 48 18.12 124 8.53 53,0 292.1 -53,0 -1,8 
X5 20 39 5 21558 21149 48 18.26 124 9.02 46.8 294.0 -46.8 -.1 
X5 21 1 5 21064 21636 48 18.38 124 9,lt2 40.3 293.1 -40.3 -. 7 
X5 21 23 25 20602 22052 4B 18.45 124 9.79 35.8 286,3 -35.4 -4.8 
X5 21 45 41 20206 22378 48 18.49 124 10.11 30,0 279.9 -29!1 -7.4 
X5 22 8 22 19941 22551 48 18.47 124 10.32 19.5 265.5 -17.2 -9.3 
X5 23 19 17 19918 22287 48 18.25 124 10.35 9.7 184.4 3.3 -9.1 
X? 23 50 1 20375 21689 48 18.03 124 9,99 32.4 132.5 30.8 -10.3 
x; 0 19 54 21038 20820 48 17.71 124 9.49 48.5 134.0 45.6 -16.5 
X5 0 38 10 21569 20142 48 l7o46 124 9o09 61.9 133.5 58,4 -20.6 w X5 1 38 51 23734 17552 48 16.54 124 7o50 71.2 1.30.9 68.2 -20.5 N 

X6 lH 58 9 24748 17935 48 17.42 124 6.51 
X6 19 24 34 23922 l8507 48 17.45 124 7.18 52.1 273.8 -48.9 -18.1 
X6 19 50 27 23106 :19235 48 17.60 124 7.82 54,1 288.5 -53,e -5.3 
X6 20 13 54 22408 19907 48 17.75 124 8.37 52.4 293.0 -52.4 -1.0 
X6 20 37 30 21805 20519 48 17.91 124 8.85 46.1 296,2 -46,1 1.7 
X6 20 59 33 21288 21048 48 18.04 124 9.25 lt2.5 296.2 -42.5 1.5 
X6 21 22 6 20820 21482 48 18.12 124 9.63 36.0 288.5 -35.8 -3.5 
X6 21 44 58 20305 21858 48 18.13 124 10.04 37.5 271.5 -34. 7 -14.4 
X6 22 6 36 20139 22069 48 18.21 124 10.17" I6o3 310.5 -15.6 4.6 
X6 23 17 54 20237 21743 48 lB,OO 124 10.11 9.2 168.2 5.4 -7.5 
X6 23 49 34 20719 21130 48 17.78 124 9.74 32.3 131.9 30.7 -9.9 
X6 0 12 14 21189 20527 48 17.55 124 9.38 44.3 133.5 41.8 -14.7 
X6 0 39 12 21981 19588 48 17.23 124 8.79 se.3 128.8 56.4 -14.7 
X6 1 2e 34 23850 17336 4B 16,42 124 7,4't 76.0 132.1 72,3 -23.5 
X6 1 56 28 2498d 15960 48 15.89 124 6.65 82.2 134.8 76.9 -29.1 
X6 2 2 57 25273 15610 4e 15.75 124 6.46 90.4 137.6 az.q -36.0 

I, 



Plate ld. Continued. 
DATE - 22 JULY 1977 

DRIFTER TIME IGMTI RANGE 1 RA~GE 4 LATITUDE LONGITUDE SPEED DIRECTION COMPONENTS ICH/SECI 
NO, HOUR HI~ SEC I HI I HI ICH/SECI IDEG TRUEI LONGSHORE OFFSHORE 

X7 18 57 43 24883 17265 48 16.97 124 6.48 
X7 19 22 52 24067 17b62 4~ 17,01 124 7,13 54.1 275.4 -51.2 -17.4 
X7 19 48 53 23287 18558 48 l7o15 124 7. 74 50.9 287.9 -50.6 -5.5 
X7 20 12 23 22626 19167 48 17.27 1H 8o26 46,1 289.6 -48.0 -3.8 
X7 20 36 0 22043 19788 48 17.45 124 8.71 45.3 300.6 -45.0 5.1 
X7 20 58 4 21592 2~285 48 17.59 124 9,05 38.1t 302.7 -38.0 5.7 
X7 21 20 59 21163 20756 4S 17,73 1H 9.3E! 35,1 301,9 -34,8 4,7 
X7 21 H 12 20796 21112 48 l7o81 124 9.67 27.6 291.7 -27.6 -1.1 
X7 22 3 10 20626 21249 46 17.82 124 9.61 15.0 277.3 -lite 3' -lt,3 
X7 23 16 57 20847 20714 48 l7o50 124 9.67 14.1 16'te0 9.1 -10.8 
X7 23 46 38 21343 20072 48 17.25 124 9,31 36.1 135.5 33.~ -13.1 
X7 0 6 35 21795 19502 48 17.03 124 6,98 47.7 135.0 44,6 -17.0 
X7 0 32 21 225S2 1&653 46 16.78 124 8,39 55.8 122.3 55.3 -a.o 

'-' 
'-' 

X7 0 36 44 22736 1f488 48 16.74 124 8.27 64.2 121.0 63.7 -7.7 

X8 18 55 14 25064 16546 48 16.48 124 6.43 
X8 19 21 14 24195 17296 4P 16.61 124 7.11 56.1 285,6 -55.5 -8,3 
X8 19 47 27 23H9 1naz 48 16.75 124 7.69 48.3 289.7 -48.2 -3.7 
X8 20 11 7 22667 H753 48 16.93 124 8.29 57.6 295.0 -57.5 .9 
X8 20 34 28 22038 19447 48 l7o14 124 8.76 50.2 30(tel -49.5 8.7 
xs 21 19 35 21056 2P569 48 17.50 124 9.50 41,8 306.0 -40.9 8.6 
X8 21 42 50 20580 21024 48 l7o60 124 9.87 35.3 290.4 -35.2 -2.3 
X8 23 31 52 20633 2C304 46 16,95 124 9,94 18,3 1~4.3 6,2 -17.2 
Xi> 2 6 48 26058 14178 48 14.83 124 6.14 "65,9 129.9 63.4 -17.9 

lc 



Plate ld. Continued. 
DATE - 22 JULY 1977 

DRIFTER TIME CGMTI RANGE 1 R~NGE 4 LATITUDE LONGITUDE SPEED DIRECTION COMPONENTS CCM/SEC I 
~il. HOUR MIN SEC CHI CMI CCH/SECI CDfG TRUEI LONGSHORE OFFSHORE 

X9 1B 52 43 25348 1~836 48 16.02 124 6.32 
X9 19 19 44 24459 16652 48 16.19 124 7.00 55.6 269.9 -35.4 -4.0 
X9 19 45 31 23689 17409 46 16.38 124 7.58 51.6 295.4 -51.6 1.2 
X9 20 9 37 22974 18190 46 16.62 124 8.11 54.6 304.7 -53.7 10.0 
X9 2u 32 48 22404 18&22 48 16.82 124 8.53 45.8 305.4 -44.9 9.0 
X9 20 56 26 21905 19387 48 17.00 124 8,90 40.1 306.7 -39.1 8.7 
~9 21 18 9 21506 19813 48 17.12 1H q,zo 33.4 300.9 -33.1 4.0 
X9 21 41 21 21124 20231 48 17.24 124 9.49 30.5 302.7 -30.1 4.6 
X9 22 2 3 20873 20465 46 17.29 124 9.~8 20.6 288.1 -20.5 -z.z 
X9 23 16 13 21059 20097 46 17.07 124 9.57 9.5 161.0 6.5 -6.9 
xq 23 47 59 21599 19415 48 16.81 124 9.19 35.9 136.2 33.3 -13.5 
X9 0 7 57 22100 16836 48 16.61 124 8.83 48.3 129.3 46.7 -12.7 

w X9 0 31 37 22774 18039 48 16.32 124 8.35 56.1 132.4 53.3 -17.6 ..,.. X9 1 26 50 24671 15747 46 15.56 124 6.85 69.5 126.2 67,9 -H.5 
X9 1 46 30 25724 14818 48 15.28 124 6.25 79.0 127.2 77.0 -17.9 
X9 1 53 10 26023 14470 46 15.15 124 6.05 87.1 134.9 81.4 -30.9 

XJ 18 51 0 25779 14952 48 15.47 124 6.14 
XO 19 16 34 25064 15691 46 15.68 124 6,66 49.2 301.4 -48.8 6.3 
xo 19 44 1 24264 16456 48 15.85 124 7.26 49.4 292.6 -49.4 -1.3 
XO 20 6 13 23553 17119 46 15.97 124 7ef!l lt9e4 2,_9,1 -49.2 -4.3 
XO 20 31 5 22975 17749 48 16.17 124 6.23 lt6.1 305.6 -45.2 9.2 
xu 20 54 45 22483 18308 48 16.36 124 8.58 39.4 309.3 -38.0 10.3 
XO 21 16 57 22121 18720 48 16.50 124 a.e4 30.9 3Qf.l.,9 . -29.9 7.9 
XO 21 40 8 21831 19038 48 16.60 124 9.05 23.0 304.8 -22.6 4.3 
XG 22 iJ 53 21663 19233 48 16.67 124 9.17 15.7 310.1 -15,1 4.3 
xo 23 15 13 22145 1E654 48 16.45 124 8.83 13.0 133.7 12.3 -4.4 
xo 23 44 48 22788 17912 48 16.19 124 8.37 u.s 130.6 40.0 -11.9 
xo 0 4 20 23384 17250 48 15.98 124 7.95 56.6 127.7 ss.c -13.3 
xo 0 30 19 24283 1~213 48 15.60 124 7.33 66.6 132.6 63.1 -21.1 

I 
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Plate ld. Continued. 
DATE - 22 JULY 1977 

DRIFTER TIME lf>MTI RANGE 1 RA~GE ~ LATITUDE LONG !TUDE SPEED DIPECTICN COMPONENTS ICMISECI 
NO. tiOUR MIN SEC I M I I M l ICM/SECl IDEG TRUE) LONGSHORE OFFSHORE 

YO 18 ~9 19 25959 14315 ~8 14,91 12~ 6.20 
YO 19 15 12 . 25275 15072 ~e 1~.11 1H 6.66 48.7 310.3 -46.8 13.6 
YO 19 42 23 244H 15896 4e 15.35 124 7.30 52.8 293.0 -52.8 -1.0 
YO 20 b 38 24025 16616 48 15.83 124 7.47 61.8 347.0 -37.3 lt9.3 
YO 20 29 3~ 23201 1720~ ~8 15.76 12~ 8.17 64.1 261.7 -54.1· -34.3 
YO 20 53 15 226~8 1779~ 48 15.9~ 124 8.57 41.7 303.8 -41·1 7.1 
YO 21 15 37 22307 18184 ~e 16,07 124 8.81 29 .• 1 311.5 -2.7.8 6.7 
YO 21 38 41 21981 1B5b0 48 16.21 12~ q.o~ 27.2 311.8 -25.9 8.3 
YO 21 59 21 21814 18770 ~8 16.30 12~ 9.15 17.3 320.1 -15.5 7.6 

w YO 23 14 2 221•2 1B413 ~8 16.22 124 8.87 8.4 111.8 8.3 .3 v. YO 23 43 32 22836 17703 48 16.00 124 8.39 40.2 125.0 39.5 -7.6 
YO 0 2 59 23358 17084 46 15.76 124 8,04 53.3 135.6 49.6 -19.5 
YO 0 26 31 24172 1b226 48 15.51 124 7.46 61.2 122. q 60.5 -9.4 
YO 1 25 1 26602 13672 ~e 14.7~ 12~ 5,73 73.3 123.7 72.2 -12.2 
YO 1 50 27 27Hb 12515 ~8 14.~2 12~ 4.90 77.3 120.1 76.~ -s.o 

Y1 18 47 H 26251 13676 48 14.36 124 6.19 
Y1 19 13 48 25455 14443 ~8 14,51 124 6.79 51.0 290,7 -50.9 -3.0 
Yl 19 40 56 24653 15322 48 14.83 12~ 7.33 54.2 311.5 -51.7 16.2. 
Y1 20 5 10 23871 16060 H 14,95 12~ 7.93 . 53.8 286.7 -53.3 -6.9 
Y1 20 28 10 2320~ 1673~ 48 15.12 12~ 8.42 ~9.3 29"1. 5 -~9.2 2.9 
Yl 20 51 52 22695 17282 48 15.30 12~ 8.77 38.6 307.7 -37.5 9.1 
Yl 21 14 4 22296 1773~ 48 15,48 1H 9.03 34.4 31lte7 -32.2 12.1 
Y1 21 37 17 22006 1e0e9 48 15.64 124 9.21 26.9 324,5 -23.2 13.6 
Yl 21 57 56 21833 16291 48 15.72 124 9,33 16.6 316.1 -15.4 6,2 
Yl 23 42 17 22646 17456 4& 15.50 124 6.73 13.4 119.4 13.4 -1.2 
Yl 0 2 3 23224 16844 46 15.31 124 e. 32 51.6 123.8 ~o.s -8.7 
Yl 0 29 36 24301 15606 48 15.11 124 7.51 65,4 110.7 65.3 3.8 

I, 



Plate ld. Continued. 
DATE - 22 JULY 1977 

' [;R I FTE~ TIME IGMTl RANGE 1 RANGE 4 LATITUDE L DNGITUDE SPEED DIRECTION COMrONENTS ICM/SECl 
NO, HOUR MIN SEC (HI I M l CCH/SECl CDEG TRUEI LONGSHORE OFFSHORE 

Y2 18 46 14 26443 13268 48 13,95 124 6,23 
Y2 l9 12 12 25649 14023 48 14.06 124 b.B5 51o1 285,4 -50.5 -7.8 
Y2 19 39 19 24791 14901 48 14.31 124 7.46 54.0 301,3 -53,6 6o8 
Y2 20 3 42 24044 15663 48 14.51 124 7.99 52.1 300.2 -Ho8 5.6 
Y2 20 26 41 23375 16338 48 14.68 124 8,48 49,2 297,4 -49.1 2.8 
Y2 20 50 25 22871 16678 48 14.n 124 a,,n 38.2 310,0 -36,6 10.4 
Y2 21 12 36 22530 17261 4e n.o3 124 9.03 29.7 317.9 -27.2 12o0 
Y2 21 35 53 22233 U579 48 15.14 124 9.23 22.9 308.9 -zz.z 5.8 ...., Y2 21 56 32 22093 17741 48 15,21 124 9,32 13.6 320.5 -12.2 6.0 a- Y2 23 12 33 22289 1?619 48 15.29 124 9.12 6.4 58.5 3.6 5.3 
Y2 23 35 2 22673 17238 48 15.20 124 a.e3 28.7 114.3 2.8.7 -.1 . 
Y2 0 0 4 23371 16535 48 15,03 124 8o32 47.3 116,8 lt7.2 -z.z 
Y2 0 u 2e 2433d 1!>575 48 14.81 124 7.60 57.3 114.7 57.3 -.6 
Y2 1 22 49 26575 1=367 48 <4.~0 124 5.94 69.2 ll"t.6 69.2 -.6 
Y2 1 48 50 27697 12194 48 13.94 124 5,17 75.2 125,0 73,9 -14.2 

lc 



Plate le. Drifter positions and velocities. 
DATE - 23 JULY 1977 

DRIFTER TIME I~MTI RANGE l RANGE 4 LATITUDE LONGITUDE SPEED DIRECTION COMPONENTS IC~/SECl 
NJ, HOUR hi~ SEC (M) IM ICK/SECl IDEG TRUE) LONGSHORE OFFSHORE 

Y9 19 39 20 2H26 25545 48 21.98 124 7.36 
Y9 20 6 5 24345 2565D 48 22.01 124 7.44 7.5 302.4 -7.1t 1.1 
Y9 20 33 3 24334 25785 48 22,09 124 7,48 8,4 340.1 -5.9 6.1 
Y9 21 0 20 24144 25981 48 22.13 124 7.60 15.0 293.8 -15.0 -.1 
Y9 21 27 57 24036 2~216 48 22.23 124 7.79 14.6 317.4 -13.4 5.8 
H 21 54 28 23864 26377 48 22.21 124 7.95 13.4 289,6 -13.3 -1.1 
Y9 22 21 H 23619 U551 48 22.29 124 8.17 16.7 279.6 -16.1 -4.2 
YQ 0 11 41 23576 26246 48 22.12 124 8.13 5,0 171.1 2.7 -4.2 
YJ 0 43 58 23859 2H04 46 22.12 124 7.89 15.1 8R,8 13.7 6.5 

w Y9 .1 15 10 24338 25bl6 48 21.99 124 7.44 32.8 1l3.2 32.8 ,5 
..... Y9 2 0 15 25206 24527 48 21,63 124 6,58 46,3 122.1 45,e -6.5 

Y9 2 34 34 26038 23505 48 21.28 124 5.79 57.2 123.1 56.5 -9,0 
y~ 3 33 53 27726 21450 48 20.54 124 4e22 66.6 125.3 65.3 -13.0. 

Y8 19 36 18 24301 24.588 48 21.42 124 7.26 
Y8 20 4 51 24166 24930 48 21.57 124 7.42 20.1 324.0 -17.4 10.0 
VB 20 :n 47 24097 25058 48 21.62 124 7.50 a.2 315.2 -7.6 3.0 
VB 20 59 12 23913 25263 4€ 21.69 124 7.68 15,7 300.7 -15.6 1.8 
Y8 21 23 40 23662 25557 48 21.77 124 7.92 22.4 296.0 -22·4 .a 
Y8 21 53 9 23499 25795 48 21,65 124 8,09 14.6 306.2 -14.3 3.1 
YB 22 20 3l 23366 26039 46 21.95 124 8.23 15.4 313.2 -14.6 5.1 
VB 0 10 32 23149 26062 48 21.90 124 8,39 3.3 244.7 -2.2 -z.s 
Y8 0 40 32 23444 25804 48 21.64 124 8.13 19,3 106.8 19.1 2.5 
Yd 1 16 26 24009 25243 46 21.70 124 7.60 32.7 112.2 32·7 1.1 
va 1 59 7 24903 24279 48 21.42 124 6.76 45.4 116.7 45.3 -z,l 
YB ~ 33 42 25826 23233 4€ 21.08 124 5.90 59.4 120.3 5Q,C -6.4 
Y8 3 30 8 2 7435 21215 48 20.35 124 4.42 67.3 126.6 65.7 -14.6 

I 
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Plate le. Continued. 
DATE - 23 JULY 1977 

DRIFTER TIME IGMTI RANGE 1 ~ANGE 4 LATITUDE L DNGITUOE SPEED OIPECTIDN CDMPD~ENTS IC"/SECI 
NO, HOUR ~IN SEC ( M I I M I ICM/SECI IDEG TPUEI LONGSHORE OFFSHORE 

Y7 19 35 6 24126 23976 46 21.03 124 7.26 
Y7 20 3 34 23688 24237 46 21oll 124 7,50 17.9 297.8 -17.9 1.1 
Y7 20 30 32 23623 24434 48 21,14 124 7. 73 17.8 281.7 -17.lt -3.8 
Y7 20 57 H 23239 24758 48 zr.2o 124 8.07 26.6 286.2 -26,3 -3.7 
Y7 21 25 8 22743 25139 48 21.26 124 8.50 33.1 281.8 -32.3 -7.1 
Y7 21 51 35 22347 25545 48 21.36 124 e.e6 30.7 292.8 -30.7 -.7 
Y7 22 18 43 22047 25957 48 21.50 124 9.16 27.3 303.9 -26,'9 4.6 
Y7 0 5 25 21849 26953 48 21.98 124 9.52 15.3 333.3 -11.8 9.6 
Y7 0 42 26 22226 U660 48 21.94 124 9o19 20-.7 100.4 20.1 4.9 
Y7 l 12 56 22683 26191 48 21,83 124 8e76 31.5 ll1o 7 31o4 1o3 
Y7 1 57 6 23433 2~047 48 21.42 124 7.98 46.0 127o9 44.6 -10.9 

"' Y7 2 30 58 24209 24039 48 21.09 124 7o23 54.8 123,8 54,0 -9,3 
00 Y7 3 2~ 36 25481 22201 48 20.41 124 6.03 59.7 130.2 57.4 -16.6 

Y6 19 33 53 23946 23338 48 20.61 124 7o32 
Y6 20 2 14 23636 23731 48 20.74 124 7.61 25.2 304o4 -24.8 4.5 
Y6 20 29 5 23286 23927 48 20.74 124 7e90 22.1 270,8 -20,3 -8.7 
Y6 20 56 26 22848 24214 4E 20,77 124 8.26 27.7 275.7 -26.3 -8.7 
Y6 21 23 56 22264 24619 48 20,82 124 8. 74 36.1 278.5 -34.8 -9.7 
Y6 21 50 10 21781 24961 48 20,84 124 9el6 33.3 275.4 -31.!:i -10.7 
Y6 22 17 26 21409 25601 48 21.08 124 9o54 39.6 313.4 -37.~ 13o2 
Y6 22 40 2 Zll67 25968 48 21.21 124 9. 79 . za.z 307.8 -27.lt 6.7 
Y6 G 7 15 20982 Ztt<l4 48 21.51 124 10.05 12.2 329o2 -ro,o 7.0 
Y6 0 36 49 2131> 2t473 48 21.55 124 9.79 17.6 77.5 14.1 10.5 
Y6 1 l1 38 21821 26017 48 21.46 124 9.23 29.8 106.0 29.5 4.2 
Y6 1 55 59 22629 2!:1042 48 21.17 124 8.56 41.0 119.1 40,'il -3,6 
Y6 2 36 0 23491 23816 48 20.74 124 7.13 54.1 127.5 52o7 -12o5 

I" 



Plate le. Continued. 
DATE - 23 JULY 1977 

DltiFTER TIME IGHTI RANGE 1 RANGE 4 LATITUDE LONGITUDE SPEED DIRECTION COMPONENTS ICK/SECI 
NO. HOUR MIN SEC IHI IMI ICH/SECI IDEG TRUEI LONGSHORE OFFSHORE 

Y5 19 32 H 23893 zz5o1 48 20.H 124 7.27 
Y5 20 1 5 23483 23102 48 20o32 124 7.64 33.8 307.1 -32o9 7.6 
Y5 20 27 38 22975 23615 48 20o46 124 8o08 37o9 294.4 -37.q o2 
Y5 20 54 57 22 393 24162 48 2o.s8 124 8,59 4D.8 2QO,It -40.7 -2.7 
Y5 21 zz 25 21777 24658 48 20.66 124 9.11 40e4 282.5 -39.6 -8.1 
Y5 21 48 36 21245 25l38 48 20.76 124 9,58 38.1 286.8 -31. s· -4.9 
Y5 22 15 41 20705 25720 48 20.90 124 10.07 40.7 294.1 -40.7 -.o 
Y5 0 1 43 19449 26863 48 21.10 124 11.17 22o3 285,0 -22.1 -3.5 
Y5 0 34 52 19564 26817 48 21.12 124 11.08 5.7 74.3 4.4 3.7 
Y5 1 5 27 19840 U551 46 21.07 124 1Do84 17o5 107,0 17o3 2o2 

w Y5 1 51 17 20463 25942 48 20o94 124 10.28 26.5 108o3 26.3 2.7 

"' 
Y4 19 31 34 23794 21829 48 19.66 124 7.28 
Y4 19 ~9 42 23288 22279 48 19.76 124 7,70 32.9 289,5 -32.8 -2.7 
H 2v Zf 20 22756 22801 48 19.89 124 8.15 38.1 293.5 -38,1 -.4 
Y4 20 53 55 22219 2H36 48 20.09 . 124 8,62 41.4 301.8 -41.0 5o5 
Y4 21 19 1 21692 24058 48 20.27 124 9,09 44.7 300.8 -41t.4 5.2 
Y4 21 47 20 21065 24753 48 20o46 124 9,64 45.'t 296.8 -45,4 2o1 
Y4 22 H. 35 20625 25281 48 20.61 124 10.05 3't.9 299.6 -34.7 3.3 
Y4 1 0 59 19864 25573 48 20.49 124 10.64 1· 7- 253.3 -5,8 -5.0 
Y4 1 49 25 20445 2493l 48 20o33 124 10.12 . 24.4 115,3 24.4 -.5 
Y4 2 21 36 20912 24:i4o 48 20.09 124 9,69 36.4 130.1 35.C -10.1 
Y4 3 15 23 21653 22935 48 19.63 124 8,85 4lelt ]2PgQ 40,0 -10.6 

Y3 19 30 22 23795 21102 48 19.20 124 7,23 
Y3 19 58 40 23205 21684 48 19.36 124 7.72 Ho 3 294.9 -39o3 .s 
Y3 20 25 6 22662 22231 48 19.50 124 8-.17 39o2 295,2 -39.2 o7 
Y3 20 52 39 21967 22970 48 19.71 124 8.75 48.9 298,6 -48,8 3o9 
Y3 21 21 8 21415 23784 48 20.00 124 9.26 48.6 310.3 -46.7 13.6 
Y3 21 46 4 2105> 24451 48 20.21 124 9,bl 44.6 ~19~,, -40,3 19.2 
Y3 22 13 12 20776 25010 48 20.51 124 9,SQ 34.3 320.,() -30,7 15o5 
Y3 •J 34 5 19922 2~722 48 20.61 124 10.62 10.9 2~1.7 -10,6 -2.3 
Y3 1 4 44 20125 25466 48 20o54 124 10.44 14.0 117.2 14,0 - .B 
Y3 1 50 27 20717 24827 48 20.37 124 Q.91 26.5 115,9 26,5 -.8 
Y3 2 20 46 21165 24185 4t 20.15 124 9.49 36.2 128.6 35.0 -9.1 
Y3 3 12 50 22133 22868 48 19.70 124 6.63 4'3.5 128,0 42.2 -10.4 

I ., ---·-··· 



Plate le. Continued. 
DATE - 23 JULY 1977 

DRIFTER TIME I GMTI RANGE 1 RA~GE ~ LATITUDE LONGITUDE SPEED DIRECTION CO~PONENTS ICM/SEC I 
NO, HOUR MIN SEC IMI IKI ICH/SECI IDEG TRUEI LONGS~ORE OFFSHORE 

K9 19 29 15 23799 203&3 48 18.72 124 7.21 
K9 19 57 28 23159 21136 48 18.98 124 7. 73 Ho7 306.3 -46,6 10.1 
K9 20 23 45 22517 21926 48 19.24 124 8.27 52.1 306.2 -51,0 u.o 
K9 20 51 19 219&& 22741 46 19.55 124 8.74 49.7 314.1 -46,7 17.0 
K9 21 17 42 21621 2;3408 48 19.~4 124 9o06 42o2 323.5 -36,7 20.7 
K9 21 44 49 21409 24089 48 20olB 124 9o30 43.0 335.3 -32.3 28.3 
K9 22 12 0 21203 24588 48 20.41 124 9o52 30,7 327.2 -25,7 16.8 
K9 22 38 35 21006 i48&4 48 20.50 124 9.70 17.9 307.0 -11.5 4.0 
K9 23 59 2 205&4 2512& 48 20.50 124 10.06 9.2 .?67.8 -8.3 -4.1 
K9 0 33 37 20618 24980 48 20,43 124 1o.oo 7o1 1.(19.2 5,8 -4,1 
K9 1 2 19 20828 24705 48 20.34 124 9.81 16.7 124o0 16o5 -z,q 
K9 l 47 57 21414 Z3944 48 20.10 124 9,28 29.1 124,5 28,6 -5.2 ..,. 
K9 2 23 54 22031 23097 48 19,80 124 8.73 40.5 128.3 39.2 -9,9 

0 
K9 3 11 25 22897 21648 48 19.34 124 7.97 44,6 l:IZ,It 42.3 -14.0 

K8 19 28 10 237Zl 1Q7l0 48 18.25 124 1o27 
K3 19 5& 6 22986 m~: 48 18o54 124 7.86 54.6 306.7 -53.3 11.9 
K8 20 22 31 22423 48 18.88 124 8.32 53,8 31Bo1 -49,1 2lo8 
K8 20 50 6 21994 22270 48 19.26 124 8.69 50.0 326.5 -42.2 2&.8 
KS 21 16 26 21647 22998 48 19.59 124 9.01 46.4 327.7 -38.6 25o7 
K8 21 43 35 21353 23711 48 19.97 124 9,30 48,3 332,2 -38,0 29,8 
K3 22 10 33 21064 24388 46 20.24 124 9.59 38o2 324.5 -32,9 19o3 
KS 22 37 23 20798 24733 48 20.35 124 9.84 22.5 304.0 -22.1 3.9 
KB 23 57 43 20194 25225 48 20,41 124 10o35 13.3 260.9 -13.0 -3.0 
Kd 0 32 14 20170 25167 48 20.37 124 10.35 4.1 187.5 1.2 -3.9 
KB l 0 37 20313 24930 48 20.28 124 10.22 14.0 134.0 13.2 -4.8 
K8 1 46 31 2oeao 24270 4E 20,09 124 9.71 25.~ 1J.S,9 25,7 -z.z 
KB r 22 15 21407 23488 48 19.n 124 9.23 37.0 131.5 35.3 -11.1 
K8 3 1u 37 22313 2220& 48 19.34 124 6.44 44,9 131,2 42,9 -13 .z 

I. 



Plate le. Continued. 
DATE - 23 JULY 1977 

DRIFTER TIME IGMTI RANGE 1 RAN.GE 4 LATITUDE LONGITUDE SPEED DIRECTION CO~PONENTS ICH/SECI 
NO. HOUR MIN SEC ( M I CHI (CH/SECI (DEG TRUEI LONGSHORE OFFSHORE 

K7 H 27 4 23964 189D6 48 17.77 124 7.11 
K7 19 ~4 57 23234 19772 48 18.07 124 7.68 53.0 301'.6 -51.5 12.4 
K7 20 21 24 22678 20539 46 18.36 124 8,11 48,5 315.5 -45.1 17.6 
K7 20 48 53 22191 21450 4& 18.78 124 8.51 55.8 328.1 -46.3 31.3 
K7 21 15 17 21836 22283 48 19.20 124 8.81 54.0 333.6 -41.7 34.3 
K7 21 42 23 21481 22976 48 19.51 124 9,13 42.8 325,6 -36,5 22.3 
K7 22 9 H 21133 23650 48 19.~0 124 9e45 41.7 323.7 -36.3 20.6 
K7 22 36 11 20835 24134 48 19.99 124 9.73 30.2 315.6 -28.1 11.1 
K7 23 56 21 20120 24767 48 20.10 124 10.33 16.1 2~5.1 -15.9 -2.5 
K7 0 30 51 20045 24726 48 20.04 124 10.38 6.0 210.2 -. 6· -5.9 
K7 0 59 32 20176 24515 48 19.96 124 10.26 12.3 1H.3 11.5 -4.3 
K7 1 4> 47 20704 23H1 48 19.75 124 q, 79 25.2 124.4 24.£1 -4.5 
K7 2 19 13 21179 23147 4& 19.49 124 9.37 34.9 132.1 33.2 -10.8 
K7 3 9 3 22141 21961 48 19.11 124 Be 56 41.2 125.1 40.4 -7.8 .,. 

1-' 

K6 19 26 5 24162 18080 48 17.24 124 7.02 
K6 19 53 52 23533 H,728 48 17.42 124 7,50 41.2 299.2 -4l,C 3,6 . 
K6 20 20 20 22983 1q517 48 17.75 124 7.91 49.7 320.5 -44.6 22o1 
K6 20 47 57 22510 2(1340 48 18.14 124 8,26 50.5 328.6 -41,6 28.6 
K6 21 14 9 22097 21032 48 18,44 124 8.5& 44.3 325.1 -38.0 22.8 
K6 21 41 q 21612 21.739 48 18.72 124 8.97 43.7 316.8 -40,3 16.8 
K6 22 8 5 21180 22.382 48 18.97 124 9.33 39.8 316.6 -36,8 15.2 
~6 22 35 3 20716 22,875 48 19,10 124 q, 71 32.8 296.7 -32.7 1.5 
<6 23 55 12 19854 23663 48 19.25 124 10.42 19.0 286.9 -18,9 -2.4 
K6 0 29 21 19729 23.613 48 19.15 124 10.51 . 10,3 2!3.1 -1,6 -10.2 
K6 0 55 59 19730 23.469 48 19.05 124 10.51 11.9 176.9 5.4 -10.6 
K6 1 36 ll 20040 22.889 48 18.78 124 10.24 24.5 146.6 20.6 -l3 .1 
<6 2 l7 50 20801 22092 48 18.58 124 9,63 34.0 116.0 34,0 -1.1 
K6 3 6 Z8 21S 50 2o's 5o 48 18.19 124 8.79 43.5 125.3 42,7 -8.4 

lc 



Plate le. Continued. 
DATE - 23 JULY 1977 

D~IFTER TIHE I GHTl RANGE 1 RANGE 4 LATITUDE LONGITUDE SPEED DIRECTION COMPONENTS ICH/SECI 
NO, HOUR HlN SEC IHI Oil ICH/SECI IOEG TPUEI LONGSHORE OFFSHORE 

K5 19 24 55 24295 17393 48 16.75 124 7.00 
K5 19 52 33 23706 17965 48 l6.89 124 7o45 37 ol 294,7 -37,1 o4 
K5 20 19 14 23176 1<650 48 17.16 124 1. 83 42.8 316.4 -39.t 16.3 
K5 20 46 45 22716 19304 48 17.44 124 8ol6 39.8 32lo5 -35,3 18o3 
K5 21 12 54 22259 19954 48 l7o7l 124 8,50 ltle5 320.3 -37,3 18.3 
K5 21 39 53 21773 20588 48 17.94 124 8.87 39.2 313.7 -36,9 ·13.2 
K5 22 6 43 21293 21185 48 18.15 124 9o24 37.3 309.7 -36 0 C 10,0 
K5 22 33 48 209H 21659 48 16.35 124 q,49 29.2 320.2 -26,3 12o9 
K5 23 53 55 20516 22125 48 18.46 124 9.86 10.4 294.3 -10.4 .o 
K5 0 25 22 20561 21a14 48 18.29 124 9o83 16.8 l72o9 8,7 -14.3 
K5 0 54 40 20837 2H76 48 18.13 124 9.61 22.1 138.4 20.7 -9.3 
K5 1 38 29 21557 2C613 48 17.84 124 9.05 33.1 127.3 32.3 -7.6 
K5 2 16 10 22411 1'1581 48 17.49 124 8,40 45.9 129,2 44.4 -11.9 .... .., K5 3 3 2 23634 18274 48 17.11 124 7.47 48.1 121.3 47.7 -6.1 

K4 19 23 49 24502 16737 48 16.30 124 6.94 
K4 19 51 19 23883 17413 48 16.51 124 7.39 41.6 305.1 -40.8 8.o 
K4 20 18 1 23309 1E084 48 16.75 124 7.BD 42.0 310o3 -40,3 11.7 
K4 20 45 36 22790 1.n68 48 17.02 124 8.17 41.4 31 e. 1 -37.7 l7o3 
K4 21 11 45 22410 19350 48 17.29 124 8.43 38,0 327.1 -31.8 20o7 
K4 21 36 39 22071 19<;66 48 17o53 124 8.67 32.5 325.4 -27,8 16.9 
K4 22 5 42 21602 20396 48 17.69 124 9,03 33.2 304,4 -32.7 5.9 
K4 22 32 H 21253 20857 48 17.87 124 9.30 26.6 314,9 -26,7 10.1 
K4 23 49 29 21104 21125 48 18,00 124 9o40 6o1 331.3 -4.8 3.7 
K4 0 23 21 21338 20765 48 17.84 124 9.23 "17,9 143.3 15.6 -8.7 
K4 0 53 53 21727 20269 48 17.66 124 8,93 27.1 nz.8 25.7 -8.7 
K4 1 32 23 22595 1·9380 48 17.43 124 8,26 40.6 117.1 40,5 -2.1 
K4 2 l4 9 23524 lf239 48 17.02 124 7.57 45.6 132.0 43.4 -14.0 
K4 2 59 12 24816 16870 48 16.61 124 6,60 5Zo4 122.0 51,9 -7.2 

• 
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Plate le. Continued. 
DATE - 23 JULY 1977 

DRIFTER TIME !GMT l RANGE 1 RANGE 4 LATITUDE LONGITUDE SPEED DIPECTION COMPONENTS ICM/SECI 
NO, HOUR MIN SEC I M l CHI CCK/SECl IDEG TRUEl LONGSHORE OFFSHORE 

K3 19 22 39 24720 16097 48 15,83 124 6.89 
K3 19 50 ll 24170 16710 48 16.04 124 7.28 37.2 308.2 -36.1 9ol 
K3 20 16 51 23650 i.7272 48 16.21 124 7.66 35,5 304,6 -34o9 6oS 
K3 20 44 27 23165 17892 48 16o47 124 7.99 37.7 3l9o3 -34o1 l6o0 
K3 21 10 43 22808 l840l 48 16,70 124 8.22 33.2 326.3 -28.1 l7o7 
K3 21 37 42 22432 IB909 48 16,92 124 8.48 31.7 321,3 -za.z Ho5 
K3 22 4 45 22179 19288 48 17.09 124 8.65 24.0 327.1 -20.1 13.1 
K3 22 31 25 21832 19641 48 17.18 124 8.92 23.0 296.7 -23,C 1o1 
K3 23 47 6 21836 19736 48 17.27 124 Bo90 3.7 8.7 -1.0 3o5 
K3 0 22 1& 22239 l9286 48 17.13 124 8.60 21.5 124.7 21.2 -3.9 
K3 () 52 41 22804 18623 48 16,90 124 8.18 36.5 129,5 35.2 -9.7 
K3 1 31 21 23793 17545 48 16.57 124 7.45 47.2 124.0 46.5 -a.1 
K3 2 !0 16 24856 16348 48 16.17 124 6,68 51.6 127.9 50 •. 2 -12.3 

..,. K3 2 56 15 26237 14844 46 15,69 124 5.69 55,2 126,2 54.0 -11.6 

"' 
K2 19 21 37 24945 15457 48 15.32 124 6.88 
K2 19 48 59 24436 16045 48 15.54 124 7,23 35.9 31.4.0 -33.7 12o2 
KZ 20 15 29 23997 10565 48 15.74 124 7.52 32,8 31.5. 8 -30.5 12.2 
K2 20. 43 '16 23447 17111 48 15.88 124 7.93 33o9 295.7 -33.9 .9 
K2 21 9 36 23004 17671 48 16,11 124 8o 22 36,0 320,9 -32.1 16o2 
KZ 21 36 3~ 22615 1n55 48 16.31 124 8.48 30.2 318.4 -27.5 12.4 
K2 22 3 37 22329 lS574 48 16o52 124 8.66 27o4 330,2 -22o1 16.1 
K2 22 30 24 22043 1'8650 '46 16.58 124 s.ae 18.2 291.8 -18.2 -.7 
KZ 23 46 28 22509 18631 48 16.71 124 8.47 12.5 64.3 8,c 9,5 
K2 0 21 21 23140 17998 48 16.5!) 124 7,99 31.6 116.2 31.6 -1.1 
K2 0 51 40 23650 17250 48 16.34 124 7.46 42.0 12lo7 4lo7 -5.6 
KZ 1 30 26 25029 1~991 48 15.95 124 6.60 55.0 H3.6 54.3 -9.0 
K2 2 6 25 26345 14487 48 15,42 124 5.68 66.1 131.3 63.2 -19.5 
K2 2 47 19 27850 1'2789 4B 14,81 124 4,6{) 72.9 131.5 69.5 -21.8 

lc 



Plate le. Continued. 
DATE - 23 JULY 1977 

DRIFTER TIME IGMTI RANGE 1 RA~GE 4 LATITUDE LONGITUDE SPEED DIRECTION COMPONENTS ICH/SEC I 
hO. HOUR ~IN SEC I M I IMI IC~/SECI IDEG TRUEI LONGSHORE OFFSHORE 

Kl 19 20 26 25J.87 1.~849 48 14.79 124 6.90 
K1 19 47 49 247J.7 15340 48 14o93 124 7o23 29.9 303o1 -29.6 4.7 
KJ. 20 14 18 24370 15835 48 15.22 124 7.40 36.1 338.1 -25.9 25.1 
K1 20 41 57 23977 1~ 293 48 15.40 124 7.66 27.9 316.4 -zs.e 10,6 
K1 21 8 42 23559 16717 4E 15,51 124 7.97 26,9 297.9 -26.8 loB 
K1 21 35 32 23159 17188 48 15.70 124 8.23 29.6 316.8 -27.3 11.4 
K1 22 2 37 22861 17546 48 15.84 124 8.43 22.3 317o9 -20.4 9.0 
K1 22 29 31 22664 17823 48 15.98 124 8.54 18.6 331o6 -14.8 11o3 
K1 23 45 u 22817 17665 48 15,94 124 8.43 3,5 119.0 3o5 -.3 
K1 0 20 33 23575 17181 H 16,06 124 7.77 40,6 75.1 3lo6 25,5 
K1 0 51 7 24374 16475 48 15,95 124 7.14 43.6 104.2 43.0 7.5 

.... K1 1 ze 48 25634 1~212 46 15.62 124 6.20 57.9 117.9 57.8 -3.8 .... Kl 2 6 48 27051 J.3644 48 15,09 124 5.22 69.1 129.0 66.7 -17.8 

KO 19 18 12 25407 14356 48 14.30 124 6.94 
KO 19 46 31 24849 14825 48 14,26 124 7.4lt 36,3 263o2 -3lo2 -18.7 
KO 20 12 52 24386 15297 46 14.39 124 7.76 29.8 300.6 -29.6 3.5 
KO 20 40 12 23904 1H70 48 14o46 124 8.13 29.5 290.7 -29.5 -1.8 
KO 21 7 11 23481 16232 46 14.66 124 8.40 29.1 314.5 -27.3 10.2 
KJ 21 34 5 23127 lf 590 48 14.75 124 8,66 22.3 2Q?.9 -22.2 loS 
KO 22 0 54 22846 lb9ZO 48 14,91 124 8.82 22.3 326o2 -18.9 llo9 
KO 22 26 J.3 ·2zao1 17024 48 15.04 124 8.79 14.5 7o6 -4.1 13.9 
KO 23 44 29 23099 16786 46 15.06 124 8.53 7.1 80o1 5.9 3.9 
KO 0 19 6 23HZ 1~135 4E 15.07 124 7.88 36.8 89.6 35.3 16.1 
KO 0 48 49 24686 B421 46 15.01 124 7.22 46.2 97.3 44.2 13.3 
K.J 1 27 35 26066 14120 48 14.77 124 6.17 59.4 108.9 59o2 5,4 
KO 2 5 51 27579 12667 48 14,45 124 5.03 66.4 112.9 66.4 1.3 
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Plate 2al. Drifter trajectories on 19 July 1977 during flood. 
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Plate 2a2. Sightings and/or recoveries on or near shore relative to the last 
knawn position on 19 July 1977. 
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Plate 2a2 cont. Sightings and/or recoveries on or near shore relative to the 
last known position on 19 July 1977. 
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Plate 2bl. Drifter trajectories-on 20 July 1977 during ebb. 
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Plate 2b2. Sightings and/or recoveries on or near shore relative to the 
last known position on 20 July 1977. 
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Plate 2c1. Drifter trajectories on 21 July 1977 during ebb. 
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Plate 2c2. Drifter trajectories on 21 July 1977 during flood. 
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Plat~ 2G3. Composite of drifter trajectories on 21 July 1977 
for both ebb and flood. 
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Plate 2c4. Sightings and/or recoveries on or near shore relative to the 
last known position on 21 July 1977. 
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Plate 2dl. Drifter trajectories on 22 July 1977 during ebb, 
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Plate 2d2. Drifter trajectories on 22 July 1977 during flood. 
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Pla~e 2d3, Composite of drifter trajectories on 22 July 1977 
for both ebb and flood. 

56 



124'10' 124'00' 123'50' 

• 

l ~"' ·--,_, .... ,., 
-- I -- . 

-- I 
-- I -- . -- ' ~- . -- ' 

124'20' 124'10' 124'00' 

Plate 2d4, Sightings and/or recoveries on or near shore relative to the 
last known position on 22 July 1977. 
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Plate 2el. Drifter trajectories on 23 July 1977 during ebb. 
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Plate 2e2. Drifter trajectories on 23 July 1977 during flood and sightings and/or 
recoveries on or near shore relative to the last· known position on 
23 July 1977, 

59 

---~------------------



- ~------

"' ' 124°.10' 124°00' 

;.-

• 

)~if. ....... ,,,_ . .., ... , ..... _._, __ ..,PI 
:it·::·' ·,,_,~x/ 

124"20'. 124"10' 

123°50' 

48° 
20' 

48° 
15' 

124°00' 

Plate 2e3. Composite of drifter trajectories on 23 July 1977 
for both ·eb~ and flood. 
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WEST LONGITUDE 

Plate 3a, Spatial vector diagrams for 19 July 1977. Mean times (GMT): flood a-d; 
a_, 2120; b, 2216; c, 2344; and d, 0120. Symbols at vector bases denote 
selected drifters. 
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Plate 3b. Spatial vector diagrams for 20 July 1977. Mean 
times (GMT): ebb; a, 1800; b, 1844. Symbols 
at vector bases denote selected drifters. 
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Plate 3c, Spatial vector diagrams for 21 July 1977. Mean times (GMT): ebb a-f; 
a, 1835; b, 1909; c, 1950; d, 2056; e, 2158; and f, 2220; flood g-j; 
g, 2240; h, 2303; i, 2323; and j, 2345. Symbols at vector bases 
denote selected drifters. 
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Plate 3d, Spatial vector diagrams for 22 July 1977, Mean times (GMT): ebb 
a-h; a, 1909; b, 1935; c, 2000;· d, 2024; e, 2047; f, 2109; g, 2132; 
and h, 2155;.flood i-1; i, 2240; j, 2333; k, 2357; and 1; 0021. 
Symbols at vector bases denote selected drifters. 
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Plate 3e. Spatial vector diagrams for 23 July 1977. Mean times (GMT): ebb a-h; 
a, 1942; b, 2010; c, 2036; d, 2104; e, 2130; f, 2158; g, 2220; and h, 2247; 
flood i-1; i, 0014, j; 0047; k, 0124; and 1, 0202. Symbpls at vector bases 
denote selected drifters. 
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a. 
a. 

Plate 4a, Summary of wind direction and speed recorded at 

shore based stations on 19 July 1977. 

Example: NW 05 = 5 knots from northwest. 
Hou~ 

(PDT_ ) ___ Carmanah Sheringham Race Rocks _ %rial_ Discovery Pt. Angeles 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

NE 5_ 
Calm 

Calm 

SE 05 

sw 05 

w 10 

WlO 

Calm 

Calm 

s 02 

Calm 

Calm 

w 12 

w 10 

*PDT = Pacific Daylight Time 

' -') 

w 12 

sw 05 

sw 04 

Calm 

w 15 

w 15 

w 5 E 4 

w 05 w 03 s 02 

NE 07 Calm 
Calm 

NE 10 E 05 Calm 
NE 02 

s 06 w 15 
E 02 

w 07 w 10 
w 10 

sw 10 w 05 

New Dungeness Smith Is. 

NW 10 

w 06 

w 02 NNW 06 

Calm NW 04 

Calm 

w 3 

NW 09 
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Plate 4b, Summary of wind direction and speed recorded at 

shore based stations on 20 July 1977. 

Example: NW 05 = 5 knots from northwest. 

Hour 
(PDT*) ___ Carnl.'l_nah~ SherinKhaJl! Rac:e Rocks Trial Discovery Pt. Angeles New Dungeness Smith Is. 

1 
2 N 03 
3 
4 
5 Calm Calm w 08 NW 03 Calm s 03 w 05 
6 Calm 
7 
8 NW 05 w 03 ,Calm Calm E 03 Calm Calm w 02 
9 

"' 10 w 05 
..... 11 w 04 WNW 03 

12 w 08 
13 w 08 ,w 10 s 03 w 08 
14 w 10 NW 10 
15 w 10 
16 w 22 w 20 SW 21 WlO 
17 w 15 NW 08 
18 
19 w 05 w 27 w 30 w 24 w 10. 
20 w 05 WSW 15 W 25 WNW 19 
21 w 25 w 30 SW 18 w 10 
22 
23 NW 16 
24 

*~DT = Pacific Daylight Time 
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Plate 4e. · Summary of wind direction and speed recorded at 

shore based stations on 23 July 1977. 

·Example: NW 05 = 5 knots from northwest. 

Houi 
(PDT ) Carmanah Sheringham Race Rocks Trial Discovery Pt. Angeles New Dungeness Smith Is. 

1 
2 N 15 
3 
4 
5 Calm w 07 w 14 sw 05 sw 08 
6 E 03 
7 
8 SE 03 Calm NW 02 Calm SW 03 w 06 w 04 NNE 04 
9 

10 sw 03 ..... 
0 11 mlW 03 . w 03 N 03 

12 
13 
14 Calm Calm N 07 
15 
16 w 10 Wi 10 w 06 Calm 
17 w 05 Calm 
18 
19 NW 12 w 14 w 15 sw 08 w 08 
20 w 10 N 09 
21 Calm Calm w 20 sw 13 w 10 
22 
23 
24 

*PDT = Pacific Daylight Time 
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