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ABSTRACT

Surface drifters were deployed and tracked over the continental shelf and
upper continental slope off central California between Point Conception and
Point Sur. The drifters were deployed and tracked from aircraft by Aero-Marine
Surveys, Inc. under subcontract to Raytheon Service Company as part of the
Central California Coastal Circulation Study sponsored by the Minerals
Management Service. The objectives of this 18-month field program were to
obtain a set of observations of the ocean water mass and velocity fields and

develop a detailed description of these fields and their seasonal and shorter

period variations. The ultimate goal is to assess the impact of exploitation

of offshore oil and gas resources of the outer continental shelf region. This
data report contains maps of drifter trajectories for a total of 78 drifters
deployed and tracked during four separate months (February, July and October
1984, and January 1985). Also included are time series plots of winds during
the times of deployment.



INTRODUCTION

The Central California Coastal Girculation Study (CCCCS) was an 1l8-month
field program designed to study the variability of water mass characteristics
and velocity field on the continental shelf and upper continental slope from
Point Conception to San Francisco. This study was funded by the U.S.
Department of Interior, Minerals Management Service (MMS) as part of an overall
assessment of the impact of development of oil and gas resources on the
ecosystem of the California Current System. The region from Point Conception
to Point Buchon (100 km to the north), extending 50 km offshore, is of
particular interest as this will be the focus of o0il and gas exploration and
production in the immediate future. However, MMS is also interested in how
this region relates to the large scale flow of the California Current System.

Historically, repeated surveys of the California Current System have been
conducted since 1949 by the California Cooperative Oceanic Fisheries
Investigations (CalCOFI). The primary purpose of these surveys is to gain an
understanding of the ecological factors controlling the fisheries in this
region and develop a useful fisheries management strategy. The area sampled
most intensely by CalCOFI ranges from San Francisco in the north to southern
Baja California and extends offshore a distance of approximately 500 km.
Hydrographic measurements have been made on a geographically fixed grid with
65 km spacing in both the alongshore and cross-shore directions (somewhat
tighter cross-shore spacing nearshore).

The 35-year CalCOFI data set has been very useful for studies of the
seasonal (Reid, Roden and Wyllie, 1958; Lynn, 1967; Hickey, 1979; Chelton,
1984) and interannu#l (Chelton, Bernal and McGowan, 1982) variability of water
mass characteristics and the flow field in this region. However, the
relatively coarse 65 km grid spacing has restricted these studies to rather
large spatial scales of variability. Finer spatial resolution is necessary to
study the fate of pollutants associated with oil and gas development on the
outer continental shelf. The purpose of CCCCS was to collect a set of
measurements capable of resolving finer spatial scales and shorter temporal
scales than can be studied from historical data. The relation between the

CCCCS survey region and CalCOFI sampling grid is shown in Fig. 1. The
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The standard CalCOFI grid pattern off the central California coast.
The numbers at the offshore locations refer to the CalCOFI line
numbers. The numbers at the southern locations refer to CalCOFI
station numbers along each line.

CCCCS snapshot sample region are indicated by the boxed areas.

The full CCCCS sample region and the



locations of the CCCCS CTD stations, current meters and NDBC wind buoys are
shown in Fig. 2. The CCCCS CTD sampling grid was more dense in the southern
portion of the CCCCS sampling region. The water mass characteristics in this
"snapshot region" were sampled twice over an eight day period during most of
the CCCCS CTD surveys to investigate how rapidly the water mass and flow field
characteristics change in this region.

The field work for CCCCS was conducted from February 1984 through July
1985 by Raytheon Service Company. Measurements collected during this 18-month
field study can be categorized as:

(a) Measurements and data collected over the entire 18-month period.

Measurements of this type included:

(1) Moored current meter data and bottom pressure gauge measurements

(30 minute interval).

(2) Meteorological data (hourly interval).

(3) Sea-level (tide gauge) observations (hourly interval).

(4) Infrared satellite imagery (including all sufficiently clear images).
(b) Measurements and observations related to the episodic sampling of summer,

fall and winter seasons (with two winter samplings). Measurements of this

type included:

(1) Hydrographic measurements (20 km CTD spacing with XBTs in between).

(2) Lagrangian surface current drifter studies.

The continuous measurements extended from February 1984 through July 1985.
The episodic operations took place in February, July and October 1984 and
January 1985. A preliminary analysis of the entire CCCCS data set is presented
in Chelton, Bernstein, Bratkovich and Kosro (1987). This data report deals
only with the surface drifters deployed in the snapshot region during all four
of the episodic operations.

Coincident with each of the four CCCCS CTD surveys, approximately 20
surface drifters were deployed from aircraft in the snapshot region. The
drifters used in these surveys consisted of a 132-cm tube that floats
vertically like a spar buoy, with a cylinder 6 cm in diameter protruding about
20 cm above the water line. The drifters are coupled to the surface water
motion by four orthogonal arms that radiate outward 60 cm from the tube,
attached 15 cm below the water line. A more detailed description of the

drifters is given in the following section. Field test comparisons with dye
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Map of the CCCCS study region overlayed on depth contours in meters.
The dots indicate the locations of CCCCS CTD stations. Current meter
moorings are shown by squares and NDBC wind buoys are shown by
triangles. Current meter moorings and NDBC buoys are identified by
letters and numbers, respectively. :




patches showed downwind motion of the drifters at an average of 0.5% of the
wind speed. Consequently, windage of the drifters is believed to not be a
serious problem.

An attempt was made to coordinate the drifter release locations with flow
patterns inferred from infrared satellite imagery. Each drifter was equipped
with a radio beacon which allowed an aircraft to home on the device from a
distance of 50 km or more. The drifters were tracked by aircraft over a period
of about 15 days using a radio direction finder and Loran-C aircraft position
determination. Daytime location of the drifters was aided visually by dye
released continuously from the drifter (see next section).

In the first drifter survey (February 1984), drifters were released in two
clusters separated by 5 days. There were 10 drifters deployed in the first
cluster and 9 in the second. In subsequent drifter surveys (July and October
1984, and January 1985), drifters were released iﬁ three clusters of 8,
separated in time by 4-6 days. In the early period after each cluster
deployment, drifter locations were determined three times daily from two
daylight flights and one night-time flight. During some of the surveys it was
necessary to eliminate some of the tracking flights due to heavy fog
conditions. There was one occasion during the July 1984 survey that a
mechanical failure in the aircraft engine curtailed flights for a 24 hour
period. Toward the end of the tracking exercise for each cluster, the drifters
had dispersed over a large area and it was necessary to reduce the number of
tracking flights to two per day in order to locate all of the drifters.

One of the objectives of the drifter studies was to evaluate surface
transport characteristics between prime areas of resource development and
environmentally sensitive areas of the California coastal region. Another
objective was to relate the drifter-inferred surface flow to environmental
conditions prior to or during the drifter surveys. Large-scale oceanographic
and meteorological conditions in the California current during the times of the
four drifter surveys are summarized in four CCCCS CTD data reports (Chelton and
Kosro, 1987a; 1987b; 1987c; 1987d). Surface geostrophic flow conditions
inferred from the CCCCS CTD data from the full and snapshot regions are
included in the figures presented later in this report. In addition, satellite
infrared images of the California Current and maps and time series of the wind

field at the times of the drifter surveys are included in the report.




As a brief overview of surface flow characteristics inferred from the
drifter surveys, the July 1984 drifter trajectories were variable but generally
poleward in the snapshot region, with very rapid poleward flow (speeds
exceeding 35 cm/s) north of 35°N. There is a suggestion of offshore turning of
the drifters at Point Sur, where an offshore jet of cold water is evident in
the satellite imagery. Note that the rapid ﬁoleward velocity of the drifters
is against the winds which were equatorward throughout the July 1984 drifter
survey period. All of these features are consistent with both the current
meter measurements and surface dynamic topography.

The October 1984 drifter trajectories were also consistent with CTD data;
all of the drifters moved steadily southward with typical speeds of 20-30 cm/s.
In contrast, the drifter trajectories for the two winter surveys are

difficult to rationalize in terms of the flow patterns inferred from other
data. For example, most of the Februafy 1984 drifters moved in a generally
southward or southwestward direction. Yet the geostrophic flow was
consistently poleward in the drifter survey region. Similarly, the January
1985 geostrophic flow was quite strong poleward in the drifter region, but the
drifter trajectories are more indicative of variable flow.

The rather surprising discrepancies between the drifter and hydrographic
data during the two winter surveys are presently under investigation. As noted
previously, field test comparisons with dye patches showed downwind motion of
the drifters at an average of 0.5% of the wind speed. For the winds observed
during the CCCCS drifter surveys the corresponding wind drift velocities (less
than 5 cm/s) are much smaller than the observed drifter velocities of
15-30 em/s. Consequently, windage of the drifters is believed to be no
problem. A more likely explanation for the discrepancies between drifter and
hydrographic data is a poor representation by the hydrographic data of
near-surface currents.

Overall, from the four drifter surveys, the flow appears to be
considerably more complex in the snapshot region than in regions both north of
35.2°N and south of 34.4°N. In all but the October 1984 survey, drifters
tended to wander in the snapshot region but move steadily and rapidly either
southward or northward outside of the snapshot region. This apparent
difference may be due in part to the more frequent drifter location fixes

shortly after a cluster deployment when the group of drifters was more tightly




clustered. However, a fundamentally different character of the circulation in
this region might be expected due to the influence of flow in and out of the
Santa Barbara Channel (Brink and Muench, 1986), as well as by ocean conditions
to the north and south. The wider continental shelf in this region (see

Fig. 2) may also be a contributing factor.

DRIFTER DESIGN

The drifters used in the CCCCS surveys were designed previously by
Raytheon Ocean Systems Company for application to study of the New England
oﬁter continental shelf. A complete description of these drifters is given in
Cook, Richardson, Flynn and Berger (1980). The following summary has been
extracted directly from this reference.

The design of the drifter is shown in Fig. 3. The assembled unit looks
like an elongate vertical cylinder with four equally spaced radial arms just
below the water surface. Major structural elements include an outer tube, an
inner tube, flotation devices, and the arms.

The tubes are made of low density polyethylene. The inner tube, which
extends the full 132-cm length of the drifter, is capped and ballasted with
lead. The lower portion is packed with a waxlike mixture of hydacid uranine
concentrate (fluorescein dye), polyethylene glycol, and oleic acid. This
section of the inner tube has eight vertical slits which expose the dye
mixture. The inner tube is separated from the outer tube by four thin
vertical strips of styrofoam. The shorter outer tube rests at its upper end
against a wooden dowel driven through the inner tube. An end cap at the bottom
of the outer tube has a one-way rubber check valve which admits water into the
drifter. A polyethylene collar just above the dowel has four high density
polyurethane arms attached to it radiating horizontally outward from the collar
where they overlap at right angles to each other. Seéted just between the arms
and upper collar is a ring of styrofoam surrounding the inner tube. A
styrofoam cylinder of similar length is housed within the inner tube and held
in place by dowels. The 8 kg (in air) drifter floats vertically like a spar
buoy with the waterline a few centimeters below the top of the flotation ring.
Thus, about 20 cm of the unit is above the water surface and 112 cm below. The

arms attach 15 cm below the surface.
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Vertical currents resulting from passing waves cause water to enter the
interior of the drifter through the end valve. As this water moves upward
between the inner and outer tubes, it entrains dissolving dye through the inner
tube slits. The water and entrained dye are discharged at the top of the outer
tube just below the water surface. Diffusion of the negatively buoyant
fluorescein dye creates a bright green patch which can be seen from an
aircraft. The vertical shear of wind-induced currents causes the
downward-diffusing dye to lag behind the drifter, creating a streak pointed
upwind. Downwind slippage of the drifter is a minor contributor to this
streak.

The rate of dye dissolution increases with both higher water temperatures
and a lower concentration of oleic acid. Proportions of dye, polyethelene
glycol, and oleic acid of 6:13:1 have been found to be well suited to water
temperatures of 5°-20°C. This mixture releases dye strongly for 3 days and at
a diminishing rate for several more.

The four arms radiating from the drifter increase the underwater area and
thus the coupling with surface water. When color-coded, they provide the unit
with a unique indentification. The 10x60 cm arms are visible from altitudes up
to 1,000 m. The overlapping arms also serve as a roto-chute when the drifter
is deployed from an aircraft, orienting it vertically and slowing its descent.
Terminal fall velocities of the drifter range from 14 to 18 m s.1 and impact
damage is usually negligible.

The primary aid in relocation is a VHF radio beacon. These beacons are
aircraft emergency locator transmitters, made to survive high shock loads; the
output is modified to radiate at permitted frequencies for experimental
purposes. The small, 0.23-kg beacon package fits into the open inner tube at
the top- of the drifter, and a 30 cm long antenna extends into the air. These
beacons are available with six nonemergency frequencies in the 121.6-121.8 MHz
range (Glatzer Industries, White Plans, N.Y.). Each frequency has one of six
different audio codes, which gives 36 individual beacon identities.

Radio beacons are activated by connecting redundant transmitter and
antenna leads just before a drifter is released. In past studies, about 98% of
the drifters and 95% of the beacons have survived air deployment. Alkaline

batteries yield 3-10 days of operation depending on type. The beacons produce

a continuous signal which can be homed on by aircraft with direction-finding
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equipment having a left-right direction indicator and an audio output. More
sophisticated direction finders give a range and a bearing to the beacon.

The distance from which a beacon can be sensed varies with aircraft altitude
and signal strength. For the first 50% of battery life, the beacon
transmissions can be sensed with the simpler direction finders from about 25 km
at an altitude of 200 m and from 100 km at 3,000 m.

Field test studies have been conducted to measure wind-induced drifter
displacement relative to zero leeway markers, which are 30-cm-long dye-emitting
devices having negligible exposure above the surface. Relative to these
markers, the drifters showed downwind motion at an average of 0.5% of the wind
speed in five 30-min trials. The drifters move downwind faster than dye
dispersed in the upper 2 m of the water column but more slowly than floating
aluminum powder. These observations along with the leeway data suggest that
the drifters track motion of water within 1 m of the surface with reasonable

accuracy in the absence of strong winds.

DATA PROCESSING

The drifters were deployed and tracked from aircraft by Tim Flynn of Aero
Marine Surveys, Inc. The total numbers of drifters deployed during the
February, July and October 1984, and January 1985 surveys were 19, 21, 23 and
24, respectively. The drifters were located using a radio direction finder and
Loran-C aircraft position determination. Loran-C coordinates were converted to
latitude and longitude by Aero Marine Surveys, Inc. A list of location fixes
for each drifter deployed in a survey was sent to Raytheon Service Company and
forwarded on magnetic tape to Oregon State University (0SU) . -

At 0OSU, the drifter locations were scanned to search for any obvious data
entry errors and determine the period of time each drifter was tracked and the
latitude and longitude range spanned by the drifter trajectory. Several
drifters "disappeared" after a very short time and a few, for unexplained
reasons, remained at nearly fixed locations for a period of several days and
then stopped transmitting. These drifters were excluded from subsequent
analysis (and are not shown in this data report) since the corresponding

trajectories were not useful scientifically. The total numbers of useful

drifters were 19, 18, 22 and 19 for the four surveys.
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After deployment, the drifters were located three times daily (two daytime
flights and one nighttime flight). This tracking pattern continued until the
cluster of drifters became so widely dispersed that it was impossible to carry
out three tracking exercises per day and locate all of the drifters. The
drifters were then located twice daily until the end of the 15-day drifter
survey. ’

From the drifter trajectories presented later in this report, it is
apparent that the nature of the drifter movements was rather different during
each of the four surveys. For example, most of the drifters deployed during
February 1984 meandered somewhat but generally moved in a southwestward or
southward direction at moderate speeds. During July 1984, most of the drifters
moved rapidly poleward. Nearly all of the October 1984 drifters moved rapidly
equatorward with some meandering. In January 1985, there was no single pattern
to the drifter movements; some moved northward, some moved southward, and some
moved in wide, sweeping circles. _

The statistical nature of the drifter trajectories can be summarized by
the time-lagged autocorrelation functions of latitudinal and longitudinal
motion (Fig. 4). The shapes of the autocorrelation functions were quite
similar for both longitudinal and latitudinal motions, and for all four drifter
surveys. The decorrelation time scales ranged from 2.5 to 3 days for the
February and October 1984 and January 1985 surveys. The decorrelation time
scales were about 30% longer (about 3.5 days) for the July 1984 survey,
indicative of the rapid and steady poleward movement of most of the drifters.

From the patterns of drifter trajectories, it is apparent that there is an
underlying low;frequency signal in the drifter movements. That is, over the
periods surveyed, there were definite net movements of the drifters. The
relatively short decorrelation time scales indicate that there is some high
frequency "noise" in the drifter motions. Some of this high frequency "noise"
may be due to errors in the drifter location fixes; much is probably due to
inertial variability (about 1 cpd in the survey region) and tidal variations.
This high frequency variability in the drifter trajectories is, at best, barely
resolved in the 1 to 3-location fixes per day and thus introduces aliasing in
the drifter tracks. This high frequency variability is of considerable

interest to some oceanographic studies. However, for the goals of CCCCS, the
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lower frequency variability (time scales greater than a few days to a week) is
of primary interést.

These longer time scales of drifter motion were very effectively extracted
by objective analysis minimum mean square error interpolation (Gandin, 1965;
Bretherton, Davis and Fandry, 1976) using a smoothed autocorrelation function
(a Gaussian function with a half-power ﬁoint at about 2 weeks). The smoothed
drifter locations were estimated at time intervals of 0.05 days beginning with
the time of drifter deployment and ending with the last observed drifter
location time. Representative examples of raw drifter trajectories and
smoothed interpolated drifter trajectories are shown in Figs. 5, 6, 7 and 8 for
each of the four survey periods. The effectiveness of the interpolation
technique for extracting the underlying low frequency motion is apparent. Note
that the observed drifter locations do not, in general, fall exactly on the
smoothed trajectories. This is because the unresolved high frequency drifter
motion was treated as noise in the objective analysis. This noise was assumed
to have a random root mean square error of 0.1 km.

Finally, it is useful to note that the smoothed objective interpolation of
drifter locations has another distinct advantage. As noted previously, the
drifters were typically located three times per day for a period of several
days after each cluster deployment. It then became necessary to reduce
aircraft flights to two per day because the drifters had become so widely
dispersed that it was impossible to locate all drifters three times per day.
The smoothed interpolation of drifter locations eliminates the sampling bias
introduced by more frequent drifter location fixes at the beginning than at the
end of a tracking exercise. Without smoothing, the drifter trajectories give
the misleading impression that drifter motion is more chaotic shortly after

deployment than later in the tracking exercise.

DATA PRESENTATION
The figures in this data report are grouped into four sections
corresponding to the four drifter survey months (February, July, and October
1984, and January 1985). Each section contains a set of figures intended to
summarize oceanographic and meteorological conditions at the time of the
particular drifter survey and maps of the drifter trajectories. Included are

maps of sea surface dynamic topography relative to 500 m, a satellite infrared
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Fig. 5 A representative February 1984 drifter track constructed by connecting
successive observation locations with straight line segments (dotted
lines) and by objective analysis using minimum mean square error

interpolation at intervals of 0.05 days between the times of first and
last observations (continuous lines).
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Fig. 8 As in Fig. 5, except a representative January 1985 drifter track.
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image of the survey area, maps and time series of winds measured during the
drifter survey, maps of drifter trajectories grouped by deployment time, and
maps of individual drifter trajectories. The latitude and longitude bounds of
the drifter trajectory maps were selected to optimize the presentétion of
drifter tracks for each survey. All of the maps bounds for a particular survey
are the same, but the bounds differ for each individual survey (see Fig. 9).

We give here a few brief comments on each of the data products contained in

this report:

1. Surface dynamic topography relative to 500 m from the full region CCCCS
CTD data. Arrows indicate the direction of geostrophic flow and a key is
shown for estimating geostrophic velocity from the dynamic height
contours.

2. Surface dynamic topography relative to 500 m from the snapshot region
CCCCS CTD data. Arrows indicate the direction of geostrophic flow and a
key is shown for estimating geostrophic velocity from the dynamic height
contours.

3. Satellite infrared image of the California Current off central California
during the time of drifter deployments. Data are from the operational
NOAA satellite.

4. Wind observations from a hand-held anemometer on board ship during CCCCS
CTD stations. Dashed lines define day boundaries during the CID survey.
For the first three drifter surveys, there are two maps of winds
(corresponding to the two CTID snapshots). In January 1985 there was only
one CTD snapshot so there is only one wind map.

5. Table of drifters released during the survey. Table entries include the
total number of location fixes for each drifter, the drifter release point
(decimal latitude and longitude), the release time in decimal Julian days
(the calendar date is also shown), and the last observation time in
decimal Julian days (the calendar date is also shown). Drifters without
numbers in column 1 were deemed to not be useful scientifically (see
previous section). Times are local Pacific Standard Time (PST) for

February 1984 and January 1985 and Pacific Daylight Time for July and
October 1984. ’
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Drifter deployment locations. One map is presented for each cluster
deployment (2ldeployments in February 1984 and 3 deployments each in July
and October 1984 and January 1985). The cluster shown corresponds to all
of the drifters released on the day indicated. Numbers correspond to the
drifter numbering convention adopted here for presentation of individual
drifter trajectories. The lower left corner of the number defines the
reléase location.

Trajectories of all drifters released during the survey indicated. The
boxes indicate the drifter release points and the tips of the arrowheads
correspond to the last observéd drifter locations. The drifter
trajectories were determined by smoothed objective interpolation as
described in the previous section.

Trajectories of all drifters in the cluster released on the day indicated.
The boxes indicate the drifter release points and the tips of the
arrowheads correspond to the last observed drifter locations. The drifter
trajectories were determined by smoothed objective interpolation as
described in the previous section. ‘

Trajectories for each individual drifter deployed during the survey
indicated. One plot is presented for each drifter (a total of 19, 18, 22
and 19, respectively, for the February, July and October 1984, and
January 1985 surveys). A table of the raw drifter locations is presented
in the upper left portion of each plot. This table includes the drifter
observation location times (in decimal Julian days), the observation
location (decimal latitude in °W and longitude in °N) and the average
drifter speed (in km/day) since the previous observed location. The speed
in units of m/s is approximately 10% smaller than the speed in units of
km/day. Times are local Pacific Standard Time (PST) for February 1984 and
January 1985 and Pacific Daylight Time (FPDT) for July and October 1984.

A map of the smoothed drifter trajectory estimated by smoothed
objective interpolation at intervals of 0.05 days, as discussed in the
previous section, is presented in the upper right portion of each plot.

In each map, the box indicates the drifter release point and the tip of
the arrowhead corresponds to the last observed drifter location. The dots
along each trajectory correspond to local noon of each day (and are not

the observation locations). Thus, the dots are separated by time
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intervals of 1l-day. This provides a quick qualitative feeling for the
drifter velocity. A more quantitative estimate can be obtained from the
last column of the table in the upper left portion of each plot.

Finally, a time series of winds is presented at the bottom of each
plot. Except for the February 1984 drifter survey, these winds were
measured at NDBC buoy 46011 (in the middle of the snapshot region - see
Fig. 2). During January and February 1984, NDBC buoy 46011 was
inoperative. The wind time series in the February 1984 plots correspond
to winds measured at NDBC buoy 46028 (Fig. 2), about 150 km north of buoy
46011. It is shown in Chelton, Bernstein, Bratkovich and Kosro (1987)
that the coherence length scales of the wind field along the central
California coast are large. Thus, buoy 46028 is also representative of
winds in the snapshot region. Both the alongshore (defined to be 325°T)
and cross-shore (55°T) components of wind in m/s are shown in the plot.
Positive wind speeds correspond to poleward and onshore winds. The time
series plot is the same for each individual drifter of the particular
survey and ranges from about two weeks prior to the time of the first
drifter deployment to about two days after the time of the last observed
drifter location. Tic marks along the bottom axis correspond to hour 0000
of each day. Julian days and days of the month are labeled along the
bottom axis. The vertical bars in the wind time series plots correspond
to the first and last observation times of the particular drifter plotted

in the upper right portion of each plot.




22

ACKNOWLEDGEMENTS
The collection and initial processing of the CCCCS CTD data presented in
this report were carried out by Raytheon Service Company under Minerals
Management Service Contract No. 14-12-0001-30020. The drifters were deployed
and tracked from aircraft by Tim Flynn of Aero-Marine Surveys, Inc. based in
New London, Connecticut. Aero-Marine Surveys was also responsible for initial
processing of the drifter data. The data listings and plots in this report

were done at Oregon State University under Raytheon Service Company Subcontract

No. 9330936556.




23

REFERENCES

Brink, K.H., and R.D. Muench, 1986: Circulation in the Point Conception-Santa

Barbara Channel region. J. Geophys. Res., 91, 877-895.

Bretherton, F.P., R.E. Davis and C.B. Fandry, 1976: A technique for objective
analysis and design of oceanographic experiments applied to MODE-73.

Deep-Sea Research, 23, 559-582.

=

Chelton, D.B., 1984: Seasonal variability of alongshore geostrophic velocity
off central California. Journal of Geophysical Research, 89, 3473-3486.

Chelton, D.B., P.A. Bernal, and J.A. McGowan, 1982: Large-scale interannual
physical and biological interaction in the California Current. Journal of

Marine Research, 40, 1095-1125.

Chelton, D.B., R.L. Bernstein, A. Bratkovich, and P.M. Kosro, 1987: The central
California coastal circulationAstudy. EOS, Trans. Amer. Geophys. Union,

68, pp.1, 12-13.

Chelton, D.B., and P.M. Kosro, 1987a: Central California Coastal Circulation
Study CTD observations: Cruise 8401, February 1984. Oregon State
University Rep. 126, Ref 87-02. »

Chelton, D.B., and P.M. Kosro, 1987b: Central California Coastal Circulation
Study CTD observations: Cruise 8403, July 1984. Oregon State University
Rep. 127, Ref 87-03.

Chelton, D.B., and P.M. Kosro, 1987c: Central California Coastal Circulation
Study CTD observations: Cruise 8404, October 1984. Oregon State
University Rep. 128, Ref 87-04,

Chelton, D.B., and P.M. Kosro, 1987d:>Centra1 California Coastal Circulation
Study CID observations: Cruise 8501, January 1985. Oregon State
University Rep. 129, Ref 87-05.




24

Cook, D.0., J.W. Richardson, T.L. Flynn, and K.J. Berger, 1980: Design of a

Lagrangian surface current tracer. Limnology and Oceanozraphx, 25,
1123-1127.

Gandin, L.S., 1965: Objective analysis of meteorological fields. Israel

program for scientific translations, Jerusalem, 242 pp.

Hickey, B.M., 1979: The California Current system - hypotheses and‘facts.
Progress in Oceanography, 8, 191-279.

Lynn, R.J., 1967: Seasonal variation of temperature and salinity at 10 m in the
California Current. California Cooperative Fisheries Investigations
Report, 19, 157-174.

Reid, J.L, G.I. Roden, and J.G. Wyllie, 1958: Studies of the California Current
System. California Cooperative Oceanic Fisheries Investigations Reports,
5, 28-57. ‘




CRUISE 8401, FEBRUARY 1984




37

36

34

DYNAMIC HEIGHT (DYN

CM) 0 /500

M

=

FEBRUARY 1984

CONTOURS

0 10 20 30 40 50

DISTANCE BETWEEN

\__

CURRENT SPEED (CM/S)

123 122




35

34

DYNAMIC HEIGHT (DYN CM)

0/500 M

e

FEBRUARY 1984
SNAPSHOT 2

CONTQURS

DISTANCE BETWEEN

0 10 20 30 40 50
CURRENT SPEED (CM/S)

121

120







N SNAPSHOT |
L7 2\
oN - /Q /
35°N . /I ) .
/ _:A )
/ l
NV, /
4Feb 27 7
_ - l v y A
//
» . P 7 f, L
— 3 Feb U7 e~ &~ v N\
- " ~/ '
2 Feb ’// e \/'\
P /\ \ /
Ve /\\
/ \ /
—
20 knots I Feb > N\ ' 31 Jan
-—
34° | 4 l
121° 30' 121°W 120° 30'
"%;_SNAPSHOT 2
5°N ’ -
3 — l //4.
7 -
-~ /’ ¢
e i,
7/
8reb 7 ~, 7
// // SN
/\ \/ \ -
L 7 Feb // N p /\ )
\ - DN
/ NN\
sreb '\ N\ \
\ \ N LN
N v P N
5Feb ’d
20 knots -7 Y
—
34° L= '
121° 30' 121°W 120° 30'



Table 1

CRUISE 8401 - FEBRUARY 1984

DRIFTER NUMBER RELEASE RELEASE RELEASE LAST OBS
NUMBER OBS LAT LON TIME TIME
1 25 34.58 121.44 34.44 (3 Feb.) 45.47 (14 Feb.)
2 25 34.61 121.34 34.44 (3 Feb.) 45.59 (14 Feb.)
3 19 34.65 121.25 34.44 (3 Feb.) 41.43 (10 Feb.)
4 27 34.69 121.16 - 34.45 (3 Feb.) 45.58 (14 Feb.)
5 26 34.73 121.08 34.45 (3 Feb.) 45.59 (14 Feb.)
6 24 34.83 120.91 34.45 (3 Feb.) 45.45 (14 Feb.)
7 24 34.87 120.84 34.45 (3 Feb.) 43.57 (12 Feb.)
8 7 34.93 120.75 34.46 (3 Feb.) 36.62 ( 5 Feb.)
9 25 34.59 120.97 34.47 (3 Feb.) 45.46 (14 Feb.)
10 26 34.74 120.82 34.47 (3 Feb.) 45.58 (14 Feb.)
11 14 34.55 120.73 39.62 (8 Feb.) 45.55 (14 Feb.)
12 13 34.43 120.74 39.62 (8 Feb.) 45.51 (14 Feb.)
13 11 34.33 120.74 39.63 (8 Feb.) 43.47 (12 Feb.)
14 13 34.22 120.74 39.63 (8 Feb.) 45.50 (14 Feb.)
15 13 33.98 120.56 39.63 (8 Feb.) 45.56 (14 Feb.)
16 11 34.23 120.55 39.64 (8 Feb.) 43.49 (12 Feb.)
17 8 34.32 120.55 39.64 (8 Feb.) 42.46 (11 Feb.)
18 11 34.45 120.57 39.65 (8 Feb.) 43.50 (12 Feb.)
19 13 34.57 120.85 39.66 (8 Feb.) 45.59 (14 Feb.)
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DRIFTER 1

DRIFTER 1
TIME . LAT P
Ways) (Clog N (dog W) Qimyaiay)
34.44 3458 121.44 FEBRUARY 1984
3449 3459 121.44 1851
48 R omg e L

. 85 121. R

35.90 34.85 121.37 217 50 KM

36.42 34.86 121.38 3.87

36.64 34.84 121.35 830

36.97 34.81 121.35 11.02 35

3741 34359 121.37  8.97

37.64 3459 121.37 1.85
3798 3458 121.34 875

38.41 3458 121.32  3.9%

3865 34.58 121.31  6.87

3897 3457 121.27 10.28

39.44 3458 12130 471

30.68 3458 12128  8.21

39.96 3458 12127 2.33

4097 3463 121.24 633 -

41.41 3460 121.24 7.03

4198 3457 12122 7.30

42,68 3450 121.17 12.02

43.00 3446 121.14 18.44

4344 3447 12143 242

44.66 3436 12093 17.48

4547 3421 12096 20.22
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DRIFTER 2
TIME AT LON
(days) (deg N) (deg W) Ekmsdoy)
3444 3481 121.34 FEBRUARY 1984
3449 3482 121.34 10.88
3464 3481 12133  9.20
35.83 3455 12126 9.70
36.00 3455 12125 222
36.43 3455 12123 3.63
36.65 3453 12123 1297
36.98 3447 12122 19.07 35
37.43 3445 12128 12.12
37.84 3445 121.32 1554
3798 3443 121.31 698
38.41 3441 121.3¢ 754
38.66 3442 121.38 838
3898 3438 12132 18.02
39.45 3438 121.37 10.67
39.67 3440 121.37 12.89
39.96 3439 121.34 10.82
4097 3443 12125 871 -
4142 3441 12124 600
4198 3434 12124 1437
4289 3429 121.35 18.22
43.01 3423 121.40 26.90
4345 3422 12150 21.78
4464 3415 121.80 10.42
4549 3408 121.71 16.52
| | I
NDBC Buoy 46028
= 10IIIIIIIIIIIIIIIIFI]I[IIII[I]__
[V /]
0 =
NS — —
Es o ava A
-0l —
c<
S -10p— —
- -
N8 — ]
£
et I = e — e W Wmvw
8 N
S -10p— —
1||1|||||||||1|||||1|||1|||
20 30 40
20 Jan 30 Jan 9 Feb

DRIFTER 2

120




DRIFTER 3
TME _  LAT LON ?PEED
(days) (deg N) (deg W) (km/day)
34.44 34.85 121.25 FEBRUARY 1984
3449 3485 12125 12.78
3484 3483 12123 12.73
3562 3456 121.13 12.99
3601 3454 121.10 9.98
36.43 3450 121.05 1475
36.85 3447 121.08 15.23
3699 3442 121.10 21.32 35
3743 3435 12113 1843
37.65 3435 12117 1413
3799 3432 12115 1210
38.42 3431 121.21  11.84
38.68 3434 121.21 11.28
3898 3430 12122 13.98
30.46 3431 12129 13.97
39.67 3432 121.31 872
39.97 3432 12129 6.25
4098 3437 121,32 6.83 L
41.43 3433 12133 899
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DRIFTER 4

DRIFTER 4
TIME . LAT LON _ SPEED ,
(days) (deg N) (deg W) (km/day)
3445 34.89 121.16 FEBRUARY 1984
3450 3489 121.15 12.98
34864 3488 121.15 9.12
35.62 34.69 121.10  4.94
36.01 3472 121.08 9.40
36.45 3471 12107 471
36.66 34.89 121.08 11.08
3700 3486 121.09 10,51 35 +
37.44 3462 121.10 874
37.67 3459 121.09 16.17
3799 3456 121.02 23.62
38.43 3451 12098 13.85
38.69 3453 12096 10.80
3890 34.50 12092 15.67
39.47 3450 12091 2.33
39.86 3452 120.88 20.20
39.98 34.58 120.82 25.65
40.74 34.67 120.76 15.67 L
4099 3467 12075 4.48
4145 3462 12074 13.69
41.62 3459 12074 1826
4205 3450 12072 23.55
4252 3443 12071 16.09
43.06 3428 120.64 31.89
4353 3419 12071 26.16
4454 3402 120.80 20.14
4558 3393 120.87 11.76 !
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DRIFTER 5

DRIFTER 5

ME  LAT SPEED

days) (deg N) (deg W) (km/day)

3445 3473 121.08 FEBRUARY 1984
3450 3473 121.07 1223 -
3465 3473 121.05 1279

35.62 3472 121.00 460

38602 3471 121,01 359

3645 3472 12098 7.05

36.66 3473 12097 3.47

37.00 3470 12098 878 35 +

3745 3487 121.02 11.81

37.68 3464 121.03 1359

3799 3480 12102 12.99

38.44 3456 12099 12.83

38.60 3456 120.95 11.28

3899 3453 12091 17.88

3947 3454 12090 297

3998 34.56 120.84 12.28

4073 3488 12079 19.00

4099 3471 12077 14.41 L

4145 3472 12076 1.81

4163 3471 12075 555

4205 3462 12074 22.86

4253 3456 12075 1503

4307 3448 12076 19.71

4353 3441 12074 1343

4452 3420 12068 23.68

4559 3396 12071 2583
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DRIFTER 8
TIME _  LAT LON _ SP
(days) (log N) (deg W) Jmgaay)
3445 34.83 12091 FEBRUARY 1984
3451 34.84 12090 25.60 .
3485 3485 12090 9.38 L4 1
35.66 3497 12097 14.34
3603 3499 121.01 11.77 50 KM
3646 3500 121.05 849
36.62 3501 121.07 16.09
3696 3498 121.10 16.44 35 +
3740 3495 121.09 453
37.63 3497 121.10 1283
3797 3494 121.07 1250
3839 3498 121.07 10.97
38.83 3501 121.08 1271
38.96 3501 121.03 14.11
3942 3500 121.02 18.19
39.71 3514 121.02 21.50
39.94 3516 121.00 9.27
4095 3532 121.07 19.51 -
4173 3539 121.14 12.95
41.96 3537 121.17 14.71
4266 3543 12127 1543
4299 3542 12130 9.00
43.60 3547 121.32 849
4545 3537 121.33 596
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DRIFTER 7
TIME . LAT P
(days) (deg N) t?ro W) ?kms?ioy)
34.45 34.87 120.84 FEBRUARY 1984
34.51 34.88 12082 30.30
34.66 34.838 120.81 10.81
3569 35.00 120.76 12.94
36.05 35.03 120.75 10.22
36.47 35.07 12075 10.84
36.61 35.08 12074 12.37
3669 3508 12073 17.36 35
36.94 3502 120.69 19.36
37.38 3496 12072 17.55
37.62 3493 12072 14.13
37.96 34.89 12071 13.84
38.38 34.84 120.89 12.77
3862 34.86 120.68 8.26
3895 34.88 12070 9.07
39.41 3490 12071 6.1
39.69 3492 12073 850
40.03 34.95 12072 12.13 |
40.72 3499 12072 5.29
4138 3494 12068 9.50
4171 3488 120.67 21.12
4243 3473 120.66 22.37
43.08 34.86 120.73 14.91
43.56 34.60 120.84 21.97
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DRIFTER 8

DRIFTER 8

TIME _  LAT LON  SPEED
(days) (deg N) (deg W) (km/day)
3446 3492 12075

3451 3494 12075 25.77
34.66 3496 120.76 16.79
35.67 35.05 120.85 12.31
36.03 35.06 120.88 8.73
3648 3508 12088 7.73
36.62 35.11 120.89 16.83
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W

’ DRIFTER 9
TIME . LAT SPEED
‘ (days) (deg N) (deg W) (km/day)
3447 3459 120.97 FEBRUARY 1984
3448 3480 120.97 124.04
34.69 34.80 12093 1854 Cr 1 11
| 3568 3472 12090 13.30
| 3604 3479 12090 19.88 50 KM
3648 34.84 12090 1278
36.867 34.85 120.87 12.51
3701 3485 120.85 590 35
| 37.47 3487 12086 3.99
3771  34.87 12081 19.20
38.01 34.85 12081 6.29
38.38 34.88 12079 9.09
‘ 38.83 34.88 12077 6.40
38.96 34.81 120.76 22.25
39.42 34.83 12091 30.00
39.70 34.88 12095 24.80
39.94 34.90 12097 10.47
4096 3475 12079 23.32 -
41,39 3477 121.08 60.89
4197 3472 12099 16.85
42.67 3489 12099 4.90
4300 34.83 12098 20.84
4343 3485 121.00 6.29
4487 3462 12096 3.67
4548 34.81 12098 292
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DRIFTER 10

DRIFTER 10
TIME AT LON  SPEED
(days) (deg N) (deg W) (km/day)
34.47 3474 120.82 FEBRUARY 1984
3447 3472 12083 711.77
3470 3472 12081 6.3
3565 34.86 12075 18.3
36.04 34.87 12071 12.18
3649 3485 12068 5.68
36.67 34.82 120.68 22.60
3701 3473 120.69 29.23 35
3746 3469 120.69 9.18
37.69 34.89 120.86 10.89
3800 3470 120.87 5.00
38.45 34.76 120.68 13.81
38.71 3478 120.66 10.42
39.00 3476 12067 7.79
39.49 3480 12088 9.47
39.69 34.82 120.67 12.29
40.03 3479 120.89  9.61
41.05 3485 12069 5.88 -
41.53 3478 12068 16.39
4171 3474 120.67  24.04
42,06 34.63 12072 3507
4244 3454 12070 2820
43.07 3451 12070 5.81
4356 3432 12062 45.01
44.53 34.10 120.67 25.78
4558 3391 12069 19.74
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DRIFTER 11

DRIFTER 11
TIME T ION S
(days) (deg N) (deg W) Qkmpaay)

39.62 34.56 120.73 FEBRUARY 1984
39.99 3457 12074 5.99

4043 3459 12076 5.87 L d
40.74 34359 12073 851

4100 3457 12074 845 50 KM
4146 3450 120.75 15.98

41.64 3447 12073 2075

42,04 3439 12066 28.03 35 -

4251 3431 12069 20.50

4275 3426 120.85 25.12

4306 34.15 120.72 45.16

4352 3411 120.84 25.81

4459 34.03 120.87 8.77

4555 3384 12087 22.11
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DRIFTER 12

DRIFTER 12
{days) (hog N) (deg W) Cienaay)
39.62 34.44 12074 FEBRUARY 1984

39.99 3446 12074  6.80
40.44 3444 12071 7.30
4100 3441 12066 9.83
4147 3436 12061 1585
4185 3433 12081 17.24
4203 3422 120.864 34.83
4251 3416 12079 3212 35
4275 3411 12082 2250 r
4305 3406 12089 28.08
4351 3408 12095 12.57
4480 3400 121.07 11.30
4551 3394 12113 1025
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DRIFTER 13

DRIFTER 13
TME . LAT _ LON _ SPEED
(days) (deg N) (deg W) (km/day)
39.63 3433 120.74 FEBRUARY 1984
4000 3433 12076 3.82
4044 3437 12077 11.21
41.01 3438 12071 10.32
41.47 3431 12075 18.46
4165 3431 12077 1015
4200 3424 12079 20.38
4246 3422 12088 19.31 35
4271 3422 12089  3.31
4302 3418 12096 25.49
4347 3419 121.07 21.86
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TIME

(days)
39.63
40.00
40.44
41.02
41.48
41.86
41.99
42.45
2.7
43.02

44.62
45.50

/sec) Winds (m/sec)
Alongshore

Winds (hm
Onshore

3423 12079 1270
3427 12082 10.82
3432 12081 10.12
3428 12085 10.63
3428 12087 14.36
3424 12089 17.00
3422 121.01 2298 35
3423 12103 7.32
3419 12107 19.18
3422 121.18 24.00

3414 12140 1581
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/sec) Winds (m/sec)
Alongshore

Winds (hm
Onshore

18

(dsg N) (deg W) Qlmydcy)

3398 120.56

3401 12060 14.12
3402 12067 14.26
34.0¢ 12074 10.94
3399 120.82 20.47
3399 120.85 15.11
3395 120.87 1452
3382 12097 20.06 35
3391 12098  7.13
3388 121.00 12.13
3380 121.00 2.2
3381 12097 7.75
3372 12087 1424
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DRIFTER 16

DRIFTER 16
TIME . LAT LON  SPEED
(days) (deg N) (deg W) (km/day)
39.64 3423 120.55 FEBRUARY 1984
40.01 3416 120.55 19.25
4046 3413 120.56 8.44
4103 3408 12054 11.20
41.49 3400 12052 18.37
41.68 3398 12052 2503
4201 33.88 12055 29.41
4248 3381 12055 15.21 35
4273 3377 12054 19.62
4303 3370 12051 26.17
4349 33682 12048 21.73
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DRIFTER 17
TME LAT  LON _ S
(doys) (dog N) (dog W) (kmpday)
39.64 3432 120.55 FEBRUARY 1984
40.02 3425 120.61 24.50
40.47 3420 120,85 1524
4103 3415 12070 14.07
4150 3408 12079 22.95
41.67 3407 12080 10.75
4200 34.04 120.86 17.60
4248 3402 12096 20.86 35
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DRIFTER 18

DRIFTER 18
TME AT LON _ SPEED
(days) (deg N) (deg W) (km/doy)
39.65 34.44 12057 FEBRUARY 1984
40,02 34.44 12055 407 ~
4048 3447 12053 7.76 IR
41,04 3443 12053 7.35
41,51 3432 12048 2826 50 KM
41.89 3425 12052 45.08
4203 3442 12056 43.30
4250 34.06 12061 18.72 35
4274 3402 12058 19.70
43.05 33.94 12058 27.77
4350 33.88 120.62 1575
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DRIFTER 19

TIME
(days)

39.68
39.99
40.73
40.99
41.45
41.63
42.05
42.53
42.76
43.07
43.54
44.51
45.59

/sec) Winds (m/sec)
Alongshore

(hm
shore

Winds
On

LAT _ LON _ SPEED
(deg N) (deg W) (km/day)

34.57 120.85

3481 120.80 18.97

3473 12078 17.58

3475 12079 11.66

3475 12077 332

3475 12077 1.87

3469 12076 14.30

3463 12075 13.83 35
3460 12072 20.82

3451 12072 32.23

3445 12071 14.82

3428 12088 19.34

3402 12071 28.89
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CRUISE 8403, JULY 1984
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Table 2

CRUISE 8403 - JULY 1984

DRIFTER NUMBER  RELEASE  RELEASE RELEASE LAST OBS
NUMBER  OBS LAT LON  TIME ~ TIME

2 35.13 120.84 188.74 ( 6 July) 189.39 ( 7 July)

1 35 35,01 120.97  188.75 ( 6 July) 202.40 (20 July)
6 34.89 121.11 188.75 ( 6 July) 190.80 ( 8 July)

2 35 34.76 121.23 188.75 ( 6 July) 202.34 (20 July)
3 35 34.57 121.15 188.76 ( 6 July) 202.43 (20 July)
4 34 34.89 120.73 188.77 ( 6 July) 201.61 (19 July)
5 35 34.80 120.84 188.77 ( 6 July) 202.38 (20 July)
6 35 34.66 121.01 188.76 ( 6 July) 202.46 (20 July)
7 19 35.13 120.84 194.64 (12 July) 202.38 (20 July)
8 7 35.08 120.89 194.64 (12 July) 196.59 (14 July)
9 19 34.76 121.25 194.66 (12 July) 202.42 (20 July)
10 19 34.54 121.06 194.70 (12 July) 202.53 (20 July)
11 19 34.52 120.84 194.71 (12 July) 202.51 (20 July)
12 18 34.54 120.67 194.71 (12 July) 200.42 (18 July)
13 19 34.81 120.84 194.72 (12 July) 202.36 (20 July)
14 19 34,94 120.71 194.73 (12 July) 202.35 (20 July)
15 9 34.73 120.78 197.83 (15 July) 202.33 (20 July)
16 7 34.41 120.83 197.77 (15 July) 199.82 (17 July)
17 10 34.46 120.73 197.81 (15 July) 202.33 (20 July)
18 10 34.47 120.66 197.81 (15 July) 202.56 (20 July)
3 34.51 120.57 197.82 (15 July) 198.67 (16 July)
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DRIFTER 1

DRIFTER 1
TINE T SPEED
Ways) (deg N) (deg W) Qumyacy)
188.75 35.01 120.97 JULY 1984
189.40 3499 12009 5.08
189.71 3499 12097 477
190.32 3501 121.00 5.57 [
190.54 3503 12099 945 50 KM
190.79 3504 12097 9.41 36
191.33 3506 121.00 653
191,59 3507 12099 6.42
191.80 3505 12099 1022
19230 3508 121.0¢ 8.80
19256 3508 121.00 14.06
192.80 3508 12098 6.36
193.31 3509 121.08 12.74
19358 3512 121.03 1579
19381 3511 121.01 11.04 —
194.29 3510 12111 17.76
194.65 3510 121.14  7.80
194.80 3509 121.15 9.54
195.30 35.08 12119  9.20
195.56 3507 121.21 6.62
195.79 3508 121.18 12,08
19629 3510 12121  6.86 35 |
196.60 35.12 121.22 8.5
196.80 35.16 121.19 26.68
197.31 3522 121.23 13.98
197.72 3523 12124 491
198.38 3533 121.30 1859
198.60 3535 12131 11.49
198.80 3538 121.35 17.70
199.32 3546 121.42 24.26
199.56 3550 121.44 2332 —
199.76 3556 121.47 31.76
200.33 3588 121.80 31.04
201.57 36.10 121.85 42.47
202.40 36.26 122.16 38.86
NDBC Buoy 46011
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DRIFTER 2
TIME  LAT LON  SPEED
(days) (deg N) (deg W) (km/day)
188.75 ~ 34.76 121.23 JULY 1984
189.41 3476 121.23 0.58
189.72 3477 121.20 10.66
190.33 34.72 121.22 10.21 Ll L LI |
190.56 34.72 121.22 3.09 50 KM
190.80 34.69 121.21 1212 36
191.36 34.85 121.28 14.81
191.60 - 34.62 121.26 12.78
191.81 3459 121.25 20.85
192.31 34.57 121.30 8.68
19257 34.58 121.30 554
192.81 3454 121.31 19.00
193.32 34.53 121.35 6.88
193.60 34.56 121.368 9.69 L
193.83 34.54¢ 121.3¢ 10.91
19430 3456 121.32 5.18
194.67 3481 121.27 20.11
194.82 3462 121.23 25.27
195.32 34.66 121.18 13.83
195.58 34.89 121.11 26.13
195.80 34.68 121.08 24.90
196.30 34.89 121.05 2.47 35 |-
196.61 34.75 120.96 35.49
196.81 34.75 12092 19.84
197.32 3477 12092 4.82
197.83 34.80 120.87 10.48
198.47 34.85 120.88 10.01
198.68 34.88 120.85 20.25
198.88 34.89 120.83 10.02
199.28 34.92 120.85 8.43
199.53 3497 120.8¢ 25.90 f—
199.74 35.02 120.80 34.01
200.30 35.04 120.81 4.12
201.53 3510 12075 7.00
202.34 35.02 12071 11.58
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DRIFTER 3
TIME | LAT LON _ SPEED
(days) (deg N) (deg W) (km/day)
188.76 34.57 121.15 JULY 1984
189.42 34.57 121.23 1073
189.73 34.58 12121 497
180.34 3454 121.27 10.02 L 111
180.57 3457 12126 16.11 50 KM
190.81 3454 12125 13.24 36 —
191.37 34.53 121.32 11.17
181.61 3453 121.29 8.29
191.82 34.50 121.30 20.41
192.32 34.45 121.38 17.25
192.59 3448 121.39 596
192.81 34.42 121.39 20.38
193.32 34.39 121.42 835
193.63 34.40 12142 335 —
193.83 34.39 121.40 10.84
19431 3440 12141  3.09
194.68 34.47 12138 2197
19482 34.45 121.35 20.02
19533 34.45 121.42 1235
195.50 3448 121.42 1293
195.81 34.49 12140 826
196.32 34.55 121.44 1508 35
198.83 34.82 121.42 2492 r
196.83 34.63 12141 7.50
197.34 34.69 121.37 16.05
197.78 3472 121.29 19.52
198.39 34.77 121148 1785
198.62 34.79 121.14 18.65
198.82 34.80 121.11 18.73
199.34 34.85 121.05 13.48
199.58 34.92 12099 38.87 —
199.78 34.95 12097 20.11
200.35 35.10 121.02 31.55
201.50 3548 121.21 36.80
20243 35.61 121.35 22.26
34 | | | ]
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DRIFTER 4

DRIFTER 4
E SPEED

foys) Clog N) (deg W) Qlongay)

188.77 34.89 12073 JULY 1984

189.44 3475 120.75 23.45
189.75 34.73 12077 10.11

190.36 34.72 120.74 6.47 L L LJ
190.58 34.70 120.72 12.14 50 KM
1980.83 34.68 120.69 14.11 36

181.39 34.62 120.74 15.42
191.83 34.63 120.76 10.60
191.83 34.61 120.75 17.12
19233 34.58 120.79 9.28
192.61 34.57 120.77 559
192.83 3454 120.75 18.56
193.34 34.47 120.76 1554
193.65 3442 12076 19.34 -
193.84 34.36 120.76 33.02
19432 34.19 120.86 43.58
194.69 34.18 120.88 2.7
194.84 34.16 120.88 4.42
195.36 34.11 12094 13.89
18583 34.12 12090 14.38
195.82 34.13 120.88 9.96
196.36 34.21 120.88 16.18 3 5
196.66 34.27 120.82 30.97
196.84 3428 120.82 S.07
197.36 34.33 120.86 12.47
187.80 3430 120.89 9.58
198.41 3438 12098 17.79
188.65 34.40 121.02 25.29
198.84 3441 121.03 8.29
199.37 3442 121.13 16.08
199.61 3445 121.16 20.38 =
199.81 34.46 121.15 483
200.38 34.49 121.25 16.84
201.61 3467 121.36 18.39

122 121
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DRIFTER 5

DRIFTER S
TIME LAT LON PEED
(days) (deg N) (dog W) mydcy)
188.77 34.80 120.84 JULY 1984
189.44 34.83 120.88 698
189.74 3488 120.87 17.81
190.35 34.89 12088 3.38 L L1
180.50 34.94 12089 2282
190.82 34.95 12085 15.97 36 —
191.40 34.90 12090 11.56
191.65 3493 12091 11.12
191.84 3490 12080 1852
19220 34.88 12099 19.58
192.55 3491 121.01 14.14
192.80 3490 121.01 533
193.31 3491 121.11  18.89
19359 3493 121.12 822 —
193.82 3490 121.13 19.08
194.29 3490 121.15 336
194.65 3492 121.13 646
194.81 3490 121.12 9.89
19531 34.96 12108 1297
195.57 35.02 121.07 26.19
195.78 3503 121.05 13.89
196.29 35.11 121.08 17.10 35 |
196.59 358 121.07 24.93
196.80 35.23 121.08 26.51
197.31 3530 121.16 20.84
197.72 3535 121.18 14.26
198.37 3541 121.31 20.44
198.60 35.43 121.29 13.35
198.80 3542 121.36 30.24
199.32 3552 121.46 28.20
199.85 3556 121.51 27.62 —
199,76 35.81 121.55 34.81
200.33 3575 121.66 31.75
201.56 36.17 121.96 44.23
202.38 36.34 122.18 32.39
34 | I I 1M
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DRIFTER s
TIME
(daye) (dog N) (dog W) Qumyday)
188.76 34.66 121.01 JULY 1984
180.43 34.66 121.03  3.10
189.73 34.87 121.01 929
190.34 34.67 121.04 556 T N
190.57 34.67 121.02 7.56
190.81 34.83 121.01 19.07 36 —
191.38 34.61 121.03 3.67
191.62 34.80 121.00 12.12
191.82 34.56 120.98 24.89
192.32 3451 121.00 10.39
182,60 34.54 12097 14.02
192.82 34.50 120.94 23.73
19333 3448 12097 7.02
193.64 3451 12095 14.26 -
193.84 34.47 120.93 26.01
19432 34.38 120.97 23.25
194.68 3439 121.01 10.68
194.85 34.35 121.00 25.89
19537 34.32 121.20 36.05
195.64 3441 121.23 38.66
195.81 3442 121.21 13.07
196.32 3448 12128 19.95 35
196.64 34.81 121.25 45.25
196.82 34.64 121.16 51.97
197.34 34.62 121.17  4.04
197.79 34.64 121.11 11.55
198.39 34.62 121.15 6.54
198.62 34.863 121.17 570
198.82 34.85 121.168 9.40
199.35 34.63 121.23 12.85
199.59 34.66 121.26 18.39 =
199.79 34.67 121.28 13.87
200.36 3472 121.41 22.62
201.60 3501 121.35 25.80
202.48 35.04 121.22 14.64
34 l | |
NDBC Buoy 46011
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DRIFTER 7

DRIFTER 7
TIME . LAT LON ?PEED
(days) (deg N) (deg W) (km/day)
194.84 35.13 120.83 JULY 1984
194.80 35.13 120.86 16.83
195.29 35.17 120.88  9.09
19555 3520 120.87 16.46 Lt 1l
18578 35.19 120.88 S5.24 50 KM
196.28 3526 120.95 19.86 36 —
196.58 35.33 120.92 24.78
196.79 3533 120.88 14.07
197.30 3533 12092 6.19
197.71 35.30 12092 7.54
198.37 3530 121.03 15.80
188.59 3533 121.08 28.55
198.80 35.37 121.13 29.84
199.32 3544 121.25 26.14 L
189.55 3554 121.29 S0.71
199.76 35.80 121.35 37.54
200.32 3572 121.57 43.25
201.55 36.05 121.83 34.88
20238 36.24 122,10 39.40
34 | | I | e
NDBC Buoy 46011
—~ T|!||l|r|rﬂ||l||rT|r|||{T| T
8o 10— ]
N -
N8 — =
Eo 0 _
Pe —
85 =
£< —10}— —
=
- .
: 10— —
g oL -
v“,,:, O e e e
n S . '
20 B ]
s ~10— | L1 | - | .
I Lty gy s s boala
180 190 200
28 Jun 8 Jul 18 Jul



DRIFTER 8
TIME _ AT LON _ SPEED
(days) (deg N) (deg W) (km/day)
194.64 35.08 120.89 JULY 1984
R R7 mn L
19555 3512 120.88  9.56 L L1 L]
19578 35.14 12089 8.80 50 KM
196.29 35.24 12095 24.43 36
196.59 35.30 120.90 29.27
35
| e
34 | | I
122 121
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DRIFTER 9

DRIFTER 9
TIME  LAT LON _ SPEED
(days) (deg N) (deg W) (km/day)
194.66 34.76 121.25 JULY 1984
194.81 3476 121.25 1.93
195.32 3478 121.26 6.07
195.58 34.82 121.22 20.66 O v L
19579 34.82 12123 476
196.30 3486 12122 853 36 —
196.80 34.90 12122 18.11
196.81 34.89 121.17 2259
197.32 3495 121.13 14.86
187.73 3499 121.11 12.47
198.38 3508 121.09 11.99
198.61 3508 121.09 1.48
198.81 35.10 121.12 23.09
199.33 35.19 121.13 19.02 -
19957 35.22 121.12 14.34
199.77 3527 12115 29.33
200.34 3539 121.28 2855
201.57 35.69 121.56 3527
202.42 3594 121.74 37.8%
34 | 1 =
NDBC Buoy 46011
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|
DRIFTER 10
TIME _ LAT LON EED
(days) (deg N) (deg W) ?Sn/dcy)
194.71 3454 121.08 JULY 1984
194.83 3451 121.02 38.46
19533 3445 121.09 17.48
195.60 34.52 121.11 28.46 Ll L1 1 |
195.80 34.51 121.07 20.29 50 KM
196.31 3449 121.15 14.56 36 —
196.62 3456 121.15 27.67
196.82 34.56 121.09 29.55
197.33 34.48 12120 30.64
197.78 3442 12128 15.82
198.40 34.36 121.42 2557
198.63 34.35 121.43 574
198.83 34.33 121.47 21.86
199.368 34.3¢ 121.58 19.93 [
199.60 34.34 12159 525
199.79 34.32 121.83 20.00
20037 3427 121.59 11.91
201.62 34.42 121.61 1397
20253 34.44 121.79 1850
NDBC Buoy 46011
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o

DRIFTER 11

| TIME T PEED

‘ (deya) (dog N) (dog W) {imydy)
194.71 34.52 120.84 JULY 1984
194.83 3448 120.84 34.02
19534 34.34 12095 36.08
195.61 34.36 12098 10.81 L L 1]
195.82 34.30 12097 30.91 50 KM
196.33 34.29 121.12 26.59 36

| 196.85 34.34 121.10 16.74

| 196.84 34.29 121.09 28.56
197.35 34.25 121.18 19.22
197.80 34.24 121.18 4.89

‘ 19841 34.24 12113 828

| 198.64 3426 121.11 11.36
198.83 34.25 121.11  9.20
199.37 34.25 121.17  9.67 -
199.61 3427 121.19 1379

| 199.80 34.26 121.18 875
200.38 3428 121.24 9.79
201.62 3437 12142 1571

‘ 202.51 3445 12158 19.37
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DRIFTER 12
TIME _ LAT LON _ SPEED
(days) (deg N) (deg W) (km/day)
194.71 3454 120.67 JULY 1984
194.84 34.54 120.68 14.09
19535 34.81 120.74 18.47
195.62 34.86 120.71 22.64 L L1
195.84 34.65 120.68 11.94 50 KM
196.37 34.65 120.66 3.64 36
196.67 34.68 120.62 17.14
196.85 34.69 120.62 4.87
197.37 34.74 120.65 11.92
197.82 3472 120.85 5.87
198.46 34.85 120.66 10.93
198.68 34.83 120.67 14.91
198.87 34.59 120.89 20.59
199.39 3457 12071 6.90 -
189.64 34.57 12071 0.88
199.82 34.56 120.88 14.14
199.83 34.85 120.72 sevens
20042 3448 12077 70.32
34 | | | | e
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DRIFTER 13
TIME LAT LON SPEED
(days) (deg N) (deg W) (km/day)
194.72 34.81 120.85 JULY 1984
194.86 3480 120.84 6.25
195.38 3487 12084 13.32 L1 11
195.65 3491 12078 26.41
195.84 3488 120.74 25.52
196.38 3496 120.83 22.38 36 —
196.68 35.01 120.76 28.37
196.86 3498 120.75 15MNn
197.29 35.02 120.86 25.80
197.71% 35.00 12093 22.19
19836 35.19 12094 18.08
198.58 35.22 12095 11.82
188.79 35.24¢ 12098 21.32
199.30 3538 121.05 29.35 _—
189.54 3538 121.05 7.38
199.75 3541 121.09 28.18
20032 3549 121.13 18.68
201.54 3568 121.32 20.43
202,36 35.70 121,38 10.39
NDBC Buoy 46011
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DRIFTER 14

DRIFTER 14
TME  LAT SPEED
(doys) (dog N) (deg W) (mgday)
19473 3494 120.71 JULY 1984
194.87 3490 12069 27.51
19539 34.90 12076 12.05
185.66 34.96 12072 30.24 N -
195.8¢ 3495 12070 11.59 50 KM
19638 3500 12078 15.98 36 —
196,68 35.05 12073 24.39
196.86 35.04 12071 12.71
187.29 35.03 12076 11.56
19770 3508 12075 7.7
19835 3508 12078 554
19857 35.07 12079  8.87
19879 35.08 120.80 10.90
199.20 3512 120.86 14.12 -
199.54 3517 120.88 20.09
199.74 3519 120.87 11.67
200.31 3528 12098 25.18
20154 3539 12099 10.26
202.35 3534 12097 676
34 | | | | Ay
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DRIFTER 15

DRIFTER 1S
TME | LAT SPEED
(days) (deg N) (deg W) Qi)
197.83 34.73 120.78 JULY 1984
e i ew o
198.87 3476 12075 20.79 LL L L L]
199.43 34.80 120.80 11.85 50 KM
199.65 34.87 12077 37.92 36 —
200.43 34.89 12078 3.52
201.66 35.02 120.61 17.18
202.33 3493 120.66 16.14
35
[ Ay
34 | | |
122 121
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DRIFTER 16

DRIFTER 16 )
TIME _ LAT PEED
(days) (dog N) (deg W) (kmydoy)
197.77 34.41 12083 JULY 1984
S s e e
198.85 34.55 121.01 15.62 L1l
199.38 34.50 121.07 13.89
199.63 34.81 121.10 1548 36 —
199.82 34.84 121.06 2550
35
| M
34 | | |
122 121
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DRIFTER 17

DRIFTER 17
TIME LAT LON SPEED
(days) (deg N) (deg W) (km/day)
197.81 34.46 120.73 JULY 1984
me peoms am
198.85 34.56 120.94 22.55 [ -
199.38 34.63 120.98 1522 50 KM
199.62 34.88 121.01 25.31 36
199.81 34.71 12098 25.80
200.39 34.74 121.00 6.55
201.66 34.92 120.84 19.14
202.34 34.85 12078 14.75
35
122 121
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DRIFTER 18
TME LAT SPEED
(daye) (deg N) (deg W) {kmyday)
197.81  34.47 120.68 JULY 1984
B2 HE B8 g
198.85 34.60 120.80 11.76 L1 11|
199.39 34.67 120.83 16.15 .
199.83 3470 12079 18.18 36
199.32 34.69 12077 13.55
20041 3471 12082 8.67
201.64 34.64 120.66 12.78
202.56 3468 120,63 538
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CRUISE 8404, OCTOBER 1984
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Table 3

CRUISE 8404 - OCTOBER 1984

DRIFTER NUMBER RELEASE RELEASE RELEASE LAST OBS
NUMBER OBS LAT LON TIME TIME

1 18 34.88 120.71 278.51 ( & Oct.) 287.05 (13 Oct.)
2 21 34.81 120.83 278.52 ( 4 Oct.) 290.43 (16 Oct.)
3 18 34.66 121.01 278.52 ( 4 Oct.) 287.05 (13 Oct.)
4 19 34.56 121.14 278.53 ( 4 Oct.) 288.43 (14 Oct.)
5 18 34,53 120.98 278.53 ( 4 Oct.) 287.05 (13 Oct.)
6 17 34.52 120.82 278.53 ( 4 Oct.) 286.05 (12 Oct.)
7 12 34. 54 120.68 278.54 ( & Oct.) 282.01 ( 8 Oct.)
8 19 34.99 120.95 283.69 ( 9 Oct.) 292.42 (18 Oct.)
9 18 34.83 121.07 283.70 ( 9 Oct.) 291.55 (17 Oct.)
10 16 34.69 121.24 283.71 ( 9 Oct.) 289.72 (15 Oct.)
11 15 34.55 121.14 283.72 ( 9 Oct.) 290.44 (16 Oct.)
12 19 34.66 120.98 283.72 ( 9 Oct.) 292.43 (18 Oct.)
13 13 34.78 120.81 283.72 ( 9 Oct.) 289.77 (15 Oct.)
14 18 34.84 120.70 283.74 ( 9 Oct.) 291.58 (17 Oct.)
15 13 35.14 120.84 283.69 ( 9 Oct.) 288.52 (14 Oct.)
16 7 35.28 120.95 287.57 (13 Oct.) 290,33 (16 Oct.)
17 9 35.16 121.08 287.57 (13 Oct.) 292.40 (18 Oct.)
18 10 35.06 120.90 287.58 (13 Oct.) 292.39 (18 Oct.)
19 10 34.97 120.95 287.58 (13 Oct.) 292.40 (18 Oct.)
20 8 34.67 121.26 287.59 (13 Oct.) 291.52 (17 Oct.)
21 8 34.33 120.42 287.66 (13 Oct.) 291.59 (17 Oct.)
22 8 3441 120.40 287.66 (13 Oct.) 291.57 (17 Oct.)
1 34.86 120.71 287.55 (13 Oct.) 287.55 (13 Oct.)
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DRIFTER 1

DRIFTER 1
TME . LAT SPEED
(oys) (leg N) (dog W) Qumpday)
278.52 34.88 120.71 OCTOBER 1984
278.68 34.83 120.68 38.22 )
279.00 34.75 120.68 26.36
279.44 3470 12069 13.18 LLL1l1]J
279.66 34.67 120.67 19.70 35
280.01 34.57 120.67 31.44
280.38 34.52 12070 17.06
28071 3450 12069 4.75
281.01 34.48 12072 12.83
281.44 34.47 12073 3.8
28172 3442 12068 24.84
282.02 34.34 120.69 29.00
282,685 34.19 120.68 27.33 -
283.01 34.10 12069 28.91
284.05 3391 12075 20.46
285.08 33.86 120.48 24.93
286.08 33.61 120.39 29.11
287.05 33.35 12025 31.49
34 |- S
| I I
NDBC Buoy 46011
= lelrllrllrll l[llll1|ll|ll11
8P B
N8 — —
£o 0
~ o
c
E< —-104= -]
=
- [
g 10— —
N8 — —
E2 o - — ——
ns | —_—
20 :
= 10 | | 1 u
| EUN I N N N N T S N T N IO I T N N N T A A T A A O
270 280 290
26 Sep 6 Oct 16 Oct




DRIFTER 2

DRIFTER 2
TME . LAT _ LON P
{deye) (log N) (deg W) Qlomdoy)
27852 34.81 120.83 OCTOBER 1984
278.89 34.83 12082 13.58 '
279.01 3485 12079 11.95
279.40 34.88 120,83 15.3 L1 11
279.67 34.80 12079 1373 35 +—
279.97 34.81 12078 27.87
280.35 34.81 120.82 10.78
280.66 34.80 120.77 15.98
280.97 3475 12074 21.27
281.40 34.69 12081 1922
281.66 34.69 120.84 12.36
281.97 34.66 12083 988
28258 34.58 120.78 16.43 —
282.97 3448 12079 29.60
284.01 3429 12075 21.13
28502 34.19 120.67 12.71
286.02 34.08 12062 15.33
me S8 ef
28045 3325 12029 43.88 34 Y=o ﬁ:
29043 3302 12028 28.10 ﬁ
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DRIFTER 3

DRIFTER 3
TIME . LAT _ LON _ SPEED
(days) (deg N) (deg W) (km/day) ‘
27852 34.66 121.01 OCTOBER 1984
27870 34.67 120.97 21.60
279.01 34.84 120.96 10.60 Ll 11
279.41 3464 12092 7.85
270.68 34.61 12091 12.79 35
279.97 3455 12091 21.76
280.36 34.49 12093 17.23
280.67 34.47 12092 7.35
280.97 34.41 12091 23.57
281.41 3429 12083 3371
281.71 3415 12081 5291
282.02 3401 120.85 5298
282.60 33.89 120.67 36.21 —
28299 3379 12058 36.61
28403 33.60 120.54 19.68
285.04 33.54 12041 13.69
2868.04 3340 12028 19.57
287.05 33.17 120.43 28.84
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DRIFTER 4

DRIFTER 4

TME . LAT _ LON _ SP

(doys) (deg N) (deg W) Qumpday)

278.53 34.56 121.14 OCTOBER 1984

27870 3451 121.14 30.80

279.02 3449 12117 9.39

279.41 3445 12115 10.46 LL L1 1]

279.68 3443 12110 19.82 35

279.98 3441 121.08 10.40

280.36 34.38 121.03 14.65

280.67 34.34 120.97 21.53

28098 34.30 121.01 19.32

281.41 3429 12099 6.17

281.67 34.27 12096 13.65

281,98 34.23 120,906 14.78

28259 34.11 12093 22.70 —

282.98 3380 12099 35.93

28402 33.83 121.08 18.56

28503 3377 121.05 677

286.03 3374 12102 3.96
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DRIFTER 5

DRIFTER S
ME T LON _ SPEED
licye) (deg N) (deg W) {kemy/der) |
278.53 34.53 120.98 OCTOBER 1984
27872 3451 12096 16.27
279.03 34.49 12098 7.50
279.42 34.48 12090 18.54 L Ll Ll
270.88 34.38 120.84 40.38 35
279.98 3427 120.82 42.51
280.36 34.13 120.87 41.59
280.68 34.06 120.88 25.04
280.98 3399 120.82 31.53
281.42 33.88 12074 33.39
281.88 33.88 120.62 42.61
281.99 3385 12054 25.88
282,61 3372 12049 24.87 —
282.99 3365 120.47 20.18
284.03 33.53 12043 13.10
285.05 33.43 12049 1229
286.05 33.37 12052 7.70
287.05 33.16 120.52 22.80
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DRIFTER 6

DRIFTER 6
TME = LAT LON _ §
(days) (deg N) (deg W) (km%oy)
278.53 3452 120.82 OCTOBER 1984
278.73 3449 12079 26.80
279.03 3438 12076 47.13
279.43 3422 12078 39.32 L L]
279.70 3413 12078 37.39 35 +—
279.99 3408 12076 29.54
280.37 33.98 12076 21.90
280.68 33.95 120.65 35.39
280.99 3392 12056 29.11
281.43 33.84 12050 22.74
281.89 33.82 12048 18.38
281.99 3375 120.43 2520
282.61 33.62 120.44 24.21 —
128299 3350 12042 33.29
284.03 3337 120.48 14.97
28505 33.26 120.48 11.91
286.05 3323 12057 11.17
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DRIFTER 7

DRIFTER 7
TIME  LAT SPEED
(daye) (dog N) (Geg W) fimpaoy) |
278.54 34.54¢ 120.88 OCTOBER 1984
48 RN un
27943 3451 12075 11.13 T T B
279.71 34.47 12074 15,15 35
280.00 34.41 12075 24.74
280.38 34.29 120.76 35.12
280.70 34.17 12076 40.40
281.00 3408 120.78 33.39
281.43 3400 12071 24.09
281.71 34.01 12064 22.86
282.01 3398 120.61 18.17 B
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DRIFTER 8

ORIFTER 8

i
() (dog N) {Gmg W) Qo)

283.69 34.99 120.96

283.97 34987 120897 11.7%
284.40 3497 12099 439
284.66 34.96 12098 5.87
284.96 3497 12098 4.38 35
285.55 3499 121.00 576
285.96 34.93 120.99 17.50
286.38 3490 121.01 9.62
286.69 34.87 121.02 9.83
286.98 34.81 121.02 24.47
287.59 3473 121.08 15.23
287.98 34.61 121.05 3534
288.39 3455 121.08 17.04 -
288.75 34.50 121.02 19.09
289.50 34.29 121.01 30.19
289.70 34.24 12098 35.02
290.36 34.10 120.97 23.42
291,50 33.84 12099 25,09
29242 3371 121.03 16.4%
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DRIFTER 9

DRIFTER 9
TME . LAT _ LON _ SP
Waye) (dog N) (deg W) (mplay)
283,70 34.83 121.07 OCTOBER 1984
28398 34.76 121.06 29.32
284.42 3470 121.07 13.41
284.67 34.68 12105 13.39 L Lt
284.98 34.66 121.05 6.83 35
28556 3459 121.07 13.12
285.97 34.49 121.05 26.89
286.40 34.44 121.01 17.52
28674 34.40 12097 15.56
287.08 34.31 12094 29.53
287.862 34.17 120.88 30.45
288.00 33.98 12084 56.48
288.41 33.85 12088 37.18 —
288.77 3375 120.85 32.41
289.43 3359 12079 27.38
28073 3352 12074 30.85
290.45 3342 12074 14.77
291.55 3333 120.60 1535
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DRIFTER 10

DRIFTER 10
TIME T SPEED
(days) (deg N) (Geg W) Qurmgay)
283.71  34.69 121.24 OCTOBER 1984
mi un s uw
284.67 3448 121.32 30,68 LLL 11}
284.98 3444 12133 15.17 35
28557 34.41 12138 7.09
28598 34.33 121.38  20.41
286.41 3430 121.35 10.33
286.71 34.27 121.3¢ 11.25
287.00 3424 121.35 1259
287.61 3420 12128 11.42
287.99 3412 121.25 25.60 |
28840 34.07 121.28 13.72
288.76 34.02 121.24 16.20
280.42 33.85 121.39 3535
280.72 33.81 121.44 2174
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DRIFTER 11

DRIFTER 11

TME _ AT PEED
(ays) (deg N) (dog W) {kmpaiay)
283.72 3455 121.14 OCTOBER 1984
e o m we
284.68 3442 12110 12.80 LLLLI]
284.99 3438 12110 11.53 35
28558 3435 121.03 12.50
28598 34.27 12094 30.50
286.43 34.10 120.89 41.85
28673 3397 12088 4899
287.01 3384 12091 52.88
287.63 3372 12096 23.23
288.01 33.862 12093 28.48
288.42 3357 12088 1879 —
289.44 3328 12091 31.45
290.44 33.12 12094 18.35
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DRIFTER 12

DRIFTER 12
ME T
Lo Qoo n) 05 W) Gamddoy)
283.72 34.67 12098 OCTOBER 1984
283.99 34.64 12098  9.01
284.45 34.67 12096 B.41
284.68 34.69 12095 7.42
285.00 34.72 12096 10.74 35 —
28559 34.79 12093 13.89
286.00 34.74 12094 12.64
286.45 3471 12097 10.90
286.75 34.67 12094 14.24
286.99 34.62 12096 24.66
287.68 3458 12092 845
288.04 34.45 12081 37.45
28849 3439 12090 15.70 .
288.80 34.32 120.84 31.66
289.39 34.18 12082 23.68
289.70 34.13 12079 2524
290.37 3395 120.87 32.41
MR oER Er ) .
92. 33.60 120. )
34 (} A
l l ] ]
NDBC Buoy 46011

—~ l1|lIllIIIIIIII[II‘IIIIII]TITI
8o 10— ]
0
N8 — —
Ea 0
~ O
ns /_/s/v \\/\\__\/\ |
R K] — 1
< _10l= ‘/\-\_\/\,\/i
=
- . ]
8 10— -—
\g — ~
Es o e - e
0ns -
85 —~
s _10 e ]
= IllllILlIIllll'llJIlLlllIlLl

270 280 290

26 Sep 6 Oct 16 Oct




DRIFTER 13

DRIFTER 13
TIME AT LON  SPEED
(days) (deg N) (deg W) (km/day)
283.72 34.78 120.81 OCTOBER 1984
e 4o me
28469 3478 12077 18.10 L e
285.01 34.78 12079  7.05 35
285.60 34.82 12075 9.79
286.45 34.77 12080 8.04
286.77 34.72 120.78 18.39
287.69 34.64 12079 9.20
288.05 34.57 12079 21.67
28850 34.50 12080 17.30
289.52 34.29 12071 23.92
289.77 3424 12086 31.98 [~
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DRIFTER 14

DRIFTER 14
TIME AT ON _ SP
(days) (deg N) (deg W) Qurmgay)
283.74 34.8¢ 120.70 OCTOBER 1984
284.00 3479 12070 23.03
284.47 3479 12072 3.77
284.70 3476 120.67 25.23 Lt 1]
285.01 3471 12068 18.30 35 -~
285.61 3474 12069  5.41
28601 34.67 12072 18.41
286.46 34.59 120,69 21.09
286.77 34.52 120,67 25.82
287.08 3446 120.63 25.03
287.67 34.35 120,62 21.58
288.03 3421 120.66 4395 |
288.46 3408 120.66 31.10
288.78 3397 120.65 40.13
289.47 3379 120.62 28.49
289.74 3374 12059 25.50
290.38 33.84 12049 22.20
291.58 3330 120.12 42,59
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DRIFTER 15

DRIFTER 15
TIME AT EED
(days) (deg N) (deg W) Qmpaay)
28389 35.14 120.84 OCTOBER 1984
mis B mw
284.65 35.10 120.78 10,55 LLL 1 1]
28496 3512 12078  3.80 35 +—
28555 35.17 120.86 14.80
28595 3514 120.85 7.3
286.38 35.13 120.78 15.05
286.68 35.08 120.73 21.45
288.97 3501 12070 30.83
287.55 3492 12071 16.67
2BB.06 34.74 120.66 41.43
288.52 34.81 12064 32.23 —
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DRIFTER 16

DRIFTER 16
TIME AT LON _ SPEED
(days) (deg N) (deg W) (km/day)
287.57 35.28 120.94 OCTOBER 1984
ma Bu mn e
28873 3502 12072 34.88 Lid 1 1]
289.36 34.81 120.67 37.92 35
289.67 34.72 120.64 33.35
290.33 34.67 120.62
34 < @t
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DRIFTER 17

DRIFTER 17
TME . LAT _ LON _ SPEED
(days) (deg N) (deg W) (km/day)
287.57 35.18 121.07 OCTOBER 1984
28873 3492 12102 1834 D
280.36 34.77 121.05 26.15 35
289.68 34.69 121.03 28.60
290.34 3459 121.09 18.31
291.46 34.47 121.00 1374
29240 3429 12092 22.91
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DRIFTER 18

DRIFTER 18

TIME | LAT LON _ SPEED
(days) (deg N) (deg W) (km/day)

287.58 35.08 120.90

287.97 3496 12087 28.72
288.37 34.93 12092 13.60
288.74 34.89 120.87 16.93
280.37 3473 120.88 27.71 35
289.68 34.68 120.82 25.53
290.34 34.51 120.87 28.86
280.71 34.47 120.89 12.47
29145 3448 12088 275
29239 34.36 12089 11.34

OCTOBER 1984

LL L j 1]
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DRIFTER 19

DRIFTER 19
TIME . LAT  LON €ED
(days) (deg N) (dog W) {kmpdy) |
287.58 34.97 120.95 OCTOBER 1984
= 48 RS s
288.74 3472 12090 25.34 L Lt
289.38 34.80 12092 20.22 35
280.69 34.58 12091  7.26
290.35 3451 120.96 13.36
20.71 34.48 12098 11.30
291.45 34.34 12088 24.98
29240 3415 120.84 21.73
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DRIFTER 20

ORIFTER 20

TIME
 Way) (deg N) (do W) GimRay)

287.50 34.87 121.26

287.98 3447 12120 57.87
288.33 34.36 121.24 32.47
288.76 34.25 121.22 31.68
289.40 3401 121.17 42.61 35
289.71 3389 121.15 44.18
29048 3376 121.35 31.37
291.52 3369 121.33  6.98

OCTOBER 1984
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Py UL I P T T T 1T ] N T D D I B I I | B

o 10 —
0

] = B
S

' TN

22 o= SRS
g 10 _
s L _
g2 _ - — ] —

oS

g ~
= —10— —
= | | ' | T O T T I | I 1 & 1 1 1 111 1 | 111 1 i

26 Sep 6 Oct 16 Oct




DRIFTER R1

DRIFTER 21
TME _ LAT _ LON _ SP
(days) (deg N) (deg W) {hempeay)
287.66 3433 120.42 OCTOBER 1984
mo w88 aa
288.79 34.08 12030 19.71 L1l
289.55 33.94 12020 23.48 35
289.76 3391 12018 19.92
290.40 33.87 12011 11.29
29159 3376 12010 9.83
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DRIFTER 22

DRIFTER 22
TME  LAT  LON _ SPEED
(days) (deg N) (deg W) (km/day)
287.66 34.41 120.40 OCTOBER 1984
me §n me e
288.79 3409 12038 27.79 T Y
289.54 3383 12025 40.88 35 +
289.75 33.78 120.25 28.99
290.41 33.66 120.23 20.36
291.57 3327 12001 41.23
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CRUISE 8501, JANUARY 1985
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Table 4

CRUISE 8501 - JANUARY 1985

DRIFTER  NUMBER RELEASE RELEASE RELEASE LAST OBS
NUMBER OBS LAT LON TIME TIME

1 35.13 120.89 19.70 (19 Jan.) 19.70 (19 Jan.)

1 31 35.04 121.04 19.71 (19 Jan.) 31.03 (31 Jan.)
2 22 34.94 121.17 19.71 (19 Jan.) 30.07 (30 Jan.)
3 24 34.82 121.31° 19.71 (19 Jan.) 27.43 (27 Jan.)
4 40 34.57 121.13 19.72 (19 Jan.) 30.60 (30 Jan.)
5 23 34.68 121.00 19.73 (19 Jan.) 29.03 (29 Jan.)
6 33 34.77 120.87 19.73 (19 Jan.) 30.39 (30 Jan.)
7 26 34.87 120.72 19.73 (19 Jan.) 28.67 (28 Jan.)
8 18 34.94 121.23 24.01 (24 Jan.) 31.05 (31 Jan.)
2 34.98 121.24 24.39 (24 Jan.) 24.69 (24 Jan.)

9 22 34.60 121.20 24.00 (24 Jan.) 31.39 (31 Jan.)
2 34.64 121.28 24.38 (24 Jan.) 24.68 (24 Jan.)

10 27 34.68 121.07 24.00 (24 Jan.) 33.50 ( 2 Feb.)
11 27 34.74 120.89 23.99 (23 Jan.) 33.49 ( 2 Feb.)
12 18 34.41 120.39 23.98 (23 Jan.) 30.00 (30 Jan.)
13 25 34.30 120.35 23.98 (23 Jan.) 33.45 ( 2 Feb.)
3 34.27 120.41 29.98 (29 Jan.) 30.99 (30 Jan.)

3 34.36 120.40 29.99 (29 Jan.) 31.00 (31 Jan.)

14 10 34.72 120.69 29.65 (29 Jan.) 33.46 ( 2 Feb.)
15 10 34.65 120.79 29.65 (29 Jan.) 33.47 ( 2 Feb.)
16 27 34.86 120.92 29.64 (29 Jan.) 33.44 ( 2_Feb.)
17 27 34.88 120.89 29.64 (29 Jan.) 33.43 ( 2 Feb.)
18 27 34.90 120.85 29.64 (29 Jan.) 33.43 ( 2 Feb.)
19 28 34.92 120.81 29.64 (29 Jan.) 33.42 ( 2 Feb.)
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DRIFTER 1

DRIFTER 1 36
TIME T PEED
(days) (deg N) (deg W) ?km/doy)

19.71  35.04 121.04 JANUARY 1985
19.98 35.05 121.08 14.90

20.35 35.13 121.12 24.80 U111 L
20.71 3524 121.13 3348

20.96 3530 121.12 28.08 50 KM
2135 3538 12111 2275

21.68 3541 121.10 11.75 —

21.97 3547 12111 21.22

2234 3549 12113 8.2

22,66 3553 121.14 15.92

2297 3557 121.12 1457

2334 3556 121.19 17.31

23.69 35.80 121.18 11.80

24.03 3558 121.17 5.1

24.41 3557 121.17 3.50

2503 3552 12111 1278 35

25.42 3549 121.09 9.07

2573 35.47 121.04 17.83

26.05 3545 121.04 556

27.05 3535 120.93 14.91

27.45 35.34 12093 3.46

27.71 3532 12093 7.81

28.06 35.29 120.94 10.41

28,75 3528 12094 1.94

2008 3526 12097 9.84 -

2043 35.24 12097 6.19

20.72 35.19 120.93 22.34

30.08 35.12 12091 22.77

30.57 35.05 120.87 17.03

3072 3501 120.84 3135

31.03 3499 120.87 1195
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DRIFTER 2 36
TIME T LON _ SPEED
(daye) (deg N) (Geg W) Qrmgoy)
19.71 3494 12117 JANUARY 1985
;g.gg g;.ga 1§1.1a 14.286
) 04 121.19 18!
2071 3513 121.21  31.00 L 11|
2097 3519 12122 22.68 50 KM
2136 3531 121.21 34.66
21.68 3538 121.21 16.16 —
21.97 3544 12122 32.38
2234 3551 121.24¢ 22.97
2266 3557 121.30 25.43
2297 3562 121.34 19.82
2335 3569 121.44 31.84
2370 3574 121.52 25.86
2404 3577 12157 16.96
24.43 3581 121.64 20.32
2504 3581 121.72 11.84 35
2541 3581 121.78 1555
2603 3579 121.83 7.08
27.04 3580 121.88 452
28.04 3579 12192 4.07
20.04 3579 121.97 4.34
3007 3570 121.96 9.78
| | | |
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DRIFTER 3

DRIFTER 3 36
TIME T SP!
(days) (leg N) (deg W) Qi)
19.71 34.82 121.31 JANUARY 1985
19.99 34.85 121.31 11.60
2038 34.83 121.33  5.15
2072 3485 12134 512
2097 34.87 121.33 12.51
21.37 3491 121.34 927
21.89 3494 12135 11.88 —
21.99 3499 121.37 2223
2236 35.04 121.44 22.40
22,69 3504 121.44 1.32
2299 3505 121.45 5.89
2336 3503 121.46 452
2372 3499 121.44 1397
24.01 3499 121.39  14.73
24.39 3499 12140 222
2470 3500 121.36 14.13 35
25.01 3503 121.34 12.50
2538 3508 121.35 15.20
25.89 3513 121.32 20.13
26.01 35.14 121.34 6.64
26.42 3521 121.32 18.44
26.72 35.24 121.38 1875
27.02 3526 121.37 10.05
27.43 3531 121.43 17.77
| ] | l
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DRIFTER 4

DRIFTER 4 36
TIME  LAT LON _ SPEED
(days) (deg N) (deg W) (km/day)
19.72 3457 121.13 JANUARY 1985
19.99 34.81 121.16 15.99
20.37 34.67 121.13 20.67
2072 3474 12113 2025
2098 3479 121.10 2565
21.37 34.85 121.07 18.40
21.70 34.88 121.05 11.57 —
2199 3492 121.05 14.683
22.37 3497 121.08 1358
22.89 35.01 121.05 14.66
2299 3501 12107 585
23.37 3508 121.07 12.82
2372 3510 12108 14.94
2440 35.12 121.08 325
2470 35.12 121.08 220
2501 3508 121.08 17.69 35
2539 3511 121.09 12.23
2570 35.13 121.10 8.25
26.01 3511 121.09 7.69
26.43 3513 121.08 458
2673 35.11 121.08 555
27.01 35,0 121.03 1398
27.38 3500 121.06 755
27.69 3508 121.04 1135
28.01 3501 121.00 20.38 -
28.39 3499 121.02 7.04
28.74 34.94 12096 . 21.70
28.96 34.90 12095 21.38
20.33 3487 12098 11.76
20.84 3485 12096 9.72
29.70 34.83 12095 30.96
29.96 3477 120.96 2822
30.09 3474 12099 26.08
30.36 3472 12103 1508 <M
3038 3472 121.03 1500 34
3042 3471 121.03 1867
30.46 34.71 121.03 15.69
30.50 3470 121.03 15.20 l l |
%23 g:.gg 121.3 2083 ]
5 X 121, 20. 122 121 120
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DRIFTER 5

DRIFTER 5 36
TIME _  LAT LON _ SP
(days) (deg N) (deg W) (kmE%w)
19.73 34.68 121.00 JANUARY 1985
20.00 3470 121.00 8.22
2037 3474 121.01  13.32
2072 3478 121.00 13.3%
2098 34.83 120.98 22.61
21.37 34.88 120.97 14.10
2170 3491 12097 8.27 —
2199 3495 121.00 17.49
22.37 3499 121.02 1427
22,70 3504 12106 17.20
23.00 35.08 12107 11.57
2338 3513 121.11 21.48
2372 3519 121.14 19.78
2402 3520 121.17 8.85
24.40 3526 121.24 26.00
2471 3533 121.30 31.13 35
2502 3536 121.32 11.35
25.40 3543 121.41 29.25
2572 35.47 121.47 23.62
2602 3549 121.50 11.15
2703 3554 121.67 15.84
28.03 3552 121.71  4.67
2903 3555 121.69  3.57
L | 1 B
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DRIFTER 6

DRIFTER § X 36
TIME  LAT SPEED
(daye) (deg N) (deg W) Qkmyday)
19.73 3477 120.87 JANUARY 1985
2000 34.76 120.86 6.53
2038 3478 12090 11.39
2073 34.82 120.86 16.14
20.98 34.84 120.85 11.62
21.38 34.87 12088 8.71
21.70 3490 120.85 11.50 —
2200 3492 12083 7.86
2238 3492 12082 1.70
2270 3493 12081 6.76
23.00 3492 12079 5.08
2339 3492 12083 901
2373 3492 12085 4.07
2396 3491 12086 B8.14
2433 3492 12080 7.47
2464 3491 12090 3.99 35 |
2496 3489 12091 808
2532 3487 12093 6.37
25.64 3488 12092 3.8
2595 34.82 12092 21.01
2635 3479 12091 9.86
26.65 3476 120.88 13.19
2696 3472 12085 17.88
2732 3471 12085 3.36
27.63 3470 120.87 7.31 -
27.96 34.66 120.89 12.81
2832 34.66 12092 7.32
28.68 3465 12091 420
2897 34.60 12090 19.96
2036 34.58 12094 10.91
29.69 34.56 12089 16.39
2098 3451 12085 21.88
3039 3452 12088  6.00 :
| | | | ~
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.

| DRIFTER 7 36
TIME . LAT LON _ SP
\ (days) (deg N) (oo W) Qi)
19.73 34.87 120.72 JANUARY 1985
20.00 34.88 12073 6.30
‘ 20.39 3481 12071 20.52
2074 3479 12068 11.23
21.38 3478 12069 1.96
21,70 3478 12071  4.56
2200 3480 12072 693 —
2239 3475 120.76 16.06
2271 3478 12073 7.30
23.01 3476 12072 3.78
23.39 3475 12073 240
\ 23.74 3474 12070 8.99
23.96 3475 12088 8.18
2434 3475 12068 2.42
24.64 3477 12069 593
2496 3477 12069  1.99 35 +
25.33 3477 12073 8.02
25.65 3478 12074 - 3.90
2596 3477 12071 822
26.38 34.81 120.68 12.19
26.66 34.84 120.69 10.64
26.95 34.85 12086 7.83
27.32 3485 120.67 0.97
27.62 3484 12066 4.10
2832 34.82 120.66 3.37 -
28.87 34.81 120.85 5.29
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DRIFTER 8

DRIFTER 8 36
TIME . LAT LON _ SPEED
(days) (deg N) (deg W) (km/day)

2401 3494 121.23 JANUARY 1985
24.30 3498 121.25 14.20

2489 3504 12123 2045 L1 10T
25.01 3505 121.23  3.83

2538 35.11 121.23 19.32 50 KM
2570 35.16 121.25 17.16

26.01 355 121.24¢ 2.49 —

26.42 3521 121.22 16.20

2672 3522 12124 583

2701 3525 121.21 14.04

27.39 3529 121.25 18.11

27.70 3533 121.28 15.42

28.02 3535 121.33 18.20

2840 3539 121.40 19.38

20.02 3534 121.45 11.8¢

29.42 3534 12145 227 35

3005 3530 121.36 14.51

31.05 3526 121.31  6.41
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DRIFTER 9

DRIFTER 9 36
TIME . LAT LON _ SPEED
(days) (deg N) (deg W) (km/day)
2400 3460 121.20 JANUARY 1985
2438 34.84 121.28 22.59 _
24.68 34.88 121.32 18.12 {1 |
25.00 34.67 121.3¢ 7.1
2537 34.67 121.40 14.14
25.88 34.87 121.44 10.71
2599 34.88 12145 576 ~—
2638 34.67 121.50 11.72
26,70 3468 121.50 2.98
26.99 34.85 121.51 7.71
27.36 34.81 121.83 12.63
27.67 3457 12151 1245
28.00 3457 121.49 8.01
28.36 34.56 121.45 B8.48
2872 3456 121.38 19.28
29.00 3449 121.37 27.36 35
20.40 3448 121.42 10.74
20.68 34.43 121.38 24.25
30.02 3436 121.39 22.40
30.43 3435 121.40  4.47
30.98 3426 121.34 19.53
31.39 3428 121.32 5.10
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DRIFTER 10

DRIFTER 10 36
TIME AT LON _ SPEED
(days) (deg N) (deg W) (km/day)
24.00 34.88 121.07 JANUARY 1985
24.37 3470 121.16 23.11
24.88 34.72 121.24 27.33
25.00 34.768 121.29 18.12
25.36 34.79 121.32 1237
25.68 34.84¢ 121.32 19.32
25.99 34.83 121.36 12.68 —
2640 3482 12138 388
26.71 3485 121.38 10.79
27.00 3485 121.35 239
2737 3488 12135 839
27.87 3493 121.35 17.11
28.00 3494 12133 7.12
2837 3499 121.32 1520
2873 3504 12125 24.05
29.01 3500 121.23 18.53 35
29.41 3508 121.26 23.45
29.72 3511 121.19 23.29
30.03 3508 121.18 14.68
30.56 35.17 121.14 19.43
30.72 35.18 121.13 11.48
31.04 3518 121.14 8.04
31.66 35.20 121.14 3.65
31.96 35.15 121.13 19.06
3240 35.21 121.11  16.37 |
32.72 35.21 121.08 7.37
33.50 35.20 121.05  4.05
| | | |
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DRIFTER 11

DRIFTER 11 36
TIME
(days) (doq N) %deo W) (km%oy)
23.99 3474 120.89 JANUARY 1985
24.37 3472 12096 18.68
24.67 3470 121.02 19.92
2499 3469 121.09 18.90
25.36 3472 121.18 23.13
25.68 3479 121.22 2858
2600 34.81 121.26 11.35 —
2640 34.86 121.28 14.15
2671 3490 121.28 17.42
2700 34.94 121.26 15.18
27.37 3498 121.29 11.63
27.68 3503 121.27 21.31
28.01 3504 121.25 5.40
28.38 3511 121.21 24.20
2873 35.14 121.14 18.48
2002 3511 121.10 19.58 35
2942 3517 121.12 19.53
2972 3515 121.07 17.88
30.0¢ 35.11 121.04¢ 1477
30.56 3515 121.05 8.59
3072 3514 121.02 17.54
31.0¢ 3513 121.03  5.19
31.64 3515 121.00 5.62
3195 3508 12098 26.55 !
3240 35.15 12098 17.35 [
3272 3512 12093 1870
33.49 35.06 120.85 12.19
] | I
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DRIFTER 12

DRIFTER 12 36
TME AT LON  SP
(daye) (deg N) (deg W) {irmiday)
23.98 34.41 120.39 JANUARY 1985
2436 3440 12042 6.14
24.86 3441 12042 3.8 I
2497 3438 12038 1295
2534 3438 12043 10.76 50 KM
25.66 3439 12046 8.84
2597 3437 12045 821 —
26.37 3430 12047 20.09
26.68 34.21 12050 31.23
26.97 34.18 120.51 14.43
27.34 3410 12051 2268
27.64 3408 12055 13.57
27.97 3408 12053 992
28.34 3404 12057 11.10
28.60 3404 12058 235
2898 3398 12059 2453 35
2938 3396 120.64 14.17
3000 33.88 12062 14.05
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/sec) Winds (m/sec)
Alongshore

Winds S‘m
Onshore

DRIFTER 13

13 36
(dog N) (deg W) Qkmyd)

34.30 120.35 JANUARY 1985
3429 120368 3.96

3429 12039 1033
3428 12039  5.21 L L 1|
34.28 120.47 20.22 50 KM

3427 12055 23.38
34.24 12055 12.09 —
3421 12059 12.13
3420 120.83 13.08
3422 120.84 9.53
3422 12070 14.50
34.25 12072 12.76
3428 12073 9.82
3431 12077 13.44
34.37 12079 20.27
3433 12078 13.91 35
3435 120.88 23.11
34.37 12087 7.09
3432 120.89 18.51
3435 12098 24.54
3432 121.05 12.09
3435 12107 9.50
3421 121.08 2574
3419 12106  4.63
3415 12098 10.58 [
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DRIFTER 14

Winds

DRIFTER 14 36
TIME _  LAT LON _ SPEED
(days) (deg N) (deg W) (km/day)
20.65 34.72 120.89 JANUARY 1985
2097 34.85 120.69 22.90
30.47 3458 12072 1454
30.69 34.55 120.68 25.64
31.01  34.47 12064 27.14
31.40 3443 12064 11.88
31.69 3435 120.58 38.36 =
31.98 34.26 120.61 35.93
32.67 3421 12063 8.38
3348 34.06 120.83 2026
35
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DRIFTER 15

DRIFTER 15 36

TIME T SP

(days) (dog N) (deg W) (hmyday)

29.65 3465 120.79 JANUARY 1985

2097 34.62 120.82
30.48 34.59 120.83
30.69 34.56 120.80
31.01 3453 120.78
31.42 3454 120.77
31.69 3449 120.71
31.98 3440 120.69
32.69 3437 120.69
33.47 3424 120.65

-

1 1 1 1
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DRIFTER 16

DRIFTER 16 3 6
TIME _  LAT LON  SPEED
(days) (deg N) (deg W) (km/day)
20.64 34.86 120.92 JANUARY 1985
20.70 34.85 120.92 23.82 :
2096 3478 12093 30.78 L1 L
30.09 3476 12096 21.61
3034 3473 12099 19.62 50 KM
30.37 3472 12099 1817
30.42 3472 12098 16.25 —
30.46 3471 12089 23.88
3050 3470 12099 24.98
30.54 34.69 12099 21.81
30.58 34.88 121.00 27.43
30.62 34.67 121.00 17.56
30.67 34.87 121.00 17.53
30.71 3466 12099 1555
30.75 34.65 12099 18.50
3087 3482 121.01 1837 35
31.03 3462 121.02 17.73
31.09 34.62 121.03 13.94
31.38 34.83 121.05 859
31.44 3463 121.04 14.09
31.62 3459 121.01 31.74
31.72 3455 121.00 37.18
31.97 3449 121.02 27.31
3201 3458 121.02 303.66
3238 3454 121.06 14.91 -
32,66 34.54 121.00 19.02
33. 34.47 12100 870
| | | |
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DRIFTER 17

DRIFTER 17 38
TIME . LAT
(days) (dog N) (dg W) (kem/dy)
29.64 34.88 120.89 JANUARY 1985
2970 34.86 120,88 38.88
2096 3479 12091 28.43
3009 3478 12092 12.70
30.33 3475 12095 16.85
30.37 34.75 12095 23.18
30.41 3474 12095 18.50 —
3045 3473 12095 23.49
30.50 3472 12098 18.72
30.54 3472 120968 20.09
30.58 3471 12096 20.78
30.62 34.70 120.96 26.40
30.67 34.69 12098 20.72
3070 34.69 12096 12.34
30.75 3468 12096 11.97
3097 34.65 12098 15.08 35 |~
31.02 34.65 12098 8.1
31.09 3465 12099  7.69
31.37 3465 12099 0.98
31.44 3465 12098 17.38
31.61 3480 12096 29.35
3172 3457 12096 32.24
31.97 3450 12096 32.78
32.01 3449 12096 14.11
32.38 3455 121.00 19.51 -
32.85 34.53 12093 22.50
3343 3448 12083 16.71
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DRIFTER 18

DRIFTER 18 36
ME T SPEED
daye) (og N) (deg W) Qlmgday)
20.64 3490 120.85 JANUARY 1985
2071 34.88 120.85 21.2%
20.96 34.85 120.87 1584
30.08 34.85 120.88 14.93
30.33 34.82 12091 14.70
3037 3481 12092 23.38
30.41 3481 12092 27.11 —
30.45 3478 12093 66.94
3049 3479 12093 24.73
30.53 3478 12093 21.58
30.58 3478 12093 16.06
30.82 3477 12093 14.80
30.66 3477 12093 17.91
30.70 3476 12093 20.08
30.75 3475 12092 25.40
3096 3471 12095 21.88 35
31.02 3471 12096 21.53
31.09 3471 12097 11.19
31.37 3470 12099 6.37
3144 3480 12099 1294
31.61 34.85 120.97 29.87
3171 3462 12096 32.81
3197 3454 12096 33.08
3201 3454 12097 17.22
3238 3459 12100 15.58 |
3285 3456 12094 22.27
33.43 3448 12082 20.33
| I | 1
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DRIFTER 19

DRIFTER 19 36
TIME T SPEED
(days) (deg N) (deg W) {kmyday)
20.64 3492 120.81 JANUARY 1985
20.71 3490 120.81 23.70
2096 34.85 12079 23.32
30.09 34.8¢ 120.82 25.21
3032 3483 12085 895
3037 3483 120.85 16.32
30.41 3482 120.85 10.01 —
30.45 34.82 120.88 14.99
30.49 34.81 12086 20.51
30.53 34.81 120.87 19.68
30.58 34.81 120.87 9.93
30.61 34.81 120.87 2.84
30.66 34.81 120.87 6.52
30.70 34.80 12087 7.37
30.74 34.80 12087 3.26
3078 34.80 120.87 12.36 35
3096 3478 120.88 11.93
3102 3478 120.89 12.07
31.08 3478 120.89  5.44
31.37 3478 12080  4.03
31.44 3478 12091 12.62
31.81 3476 120980 13.29 ;
3171 3475 12089 14.86 -
3197 34.88 120.88 30.17
3201 34.67 120.89 26.63 -
32.37 3470 120.94 13.38
32,864 34.87 12093 13.82
3342 3457 12082 18.39
| | l I
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